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[bookmark: _Hlk97632346]Welcome to July 2023 GPA Evidence Updates, bringing you the latest evidence updates on physiotherapy interventions in some common conditions seen within the Ghanaian physiotherapy context. In this and subsequent editions, we bring you updates on Cerebral palsy, Low back pain, Stroke, and Parkinson’s disease. We look forward to expanding the condition portfolio based on your interest and uptake, and the formation of an evidence-based practice group within GPA to further this agenda.
[bookmark: _Hlk99935438]GPA Evidence Updates is brought to you by the Evidence-based Practice Research Group, a research group within Ghana Physiotherapy Association (GPA) to promote evidence-based practice culture amongst physiotherapists and other colleagues within the rehabilitation community.
These updates present new systematic reviews and clinical practice guidelines identified and compiled from comprehensive searches of the PubMed database based on search strategies developed by Dr. Beatrice Sankah, a systematic reviewer and evidence-based practice expert. An archive of the monthly updates is available here.
In this update, each article title provides a link to the abstract in PubMed. For open-access articles, full-text articles are accessible by clicking the free full-text link (indicated in red text near the article title). Where you are interested in a full-text article that is not available, please contact the team and efforts will be made to access it for your use. It is important to critically appraise the quality of the systematic reviews and clinical practice guidelines before applying them to your practice, we therefore recommend the SIGN checklist for systematic reviews and the AGREE tool for clinical practice guidelines.
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[bookmark: _Stroke]No guidelines found this month. 
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[bookmark: CP_Systemtic_Review][bookmark: _Ref97704960][bookmark: _Hlk109796769]Cerebral palsy
1. Physical conditioning in children and adolescents with cerebral palsy: Systematic review and meta-analysis.
Santos KP, SiIva VMMD, Reis IFD et al., 
J Bodyw Mov Ther. 2023 Jul; 35:158-163. doi: 10.1016/j.jbmt.2023.04.036.
Results: 386 studies were identified, and 5 articles were considered eligible. After physical conditioning training, there was an increase of 46.34m (p = 0.07) and 5.93. ml. kg-1. min -1 (p < 0.001) in the 6 Minute Walk Test and Oxygen consumption max, respectively.
Conclusion: Physical conditioning training appears to be clinically beneficial to the cardiorespiratory fitness of children and adolescents with cerebral palsy.
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 Jul 26. 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, and 6Minute Walk Test scores in Cerebral Palsy (CP) patients compared with conventional rehabilitation. However, for walking speed and modified Ashworth Scale, the intervention effect of RAGT 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. Moving together is better: a systematic review with meta-analysis of sports-focused interventions aiming to improve physical activity participation in children and adolescents with cerebral palsy.
Sousa Junior RR, Souto DO, Camargos ACR et al., Disabil Rehabil. 2023 Jul;45(15):2398-2408. doi: 10.1080/09638288.2022.2098394.
Results: Ten Randomised Controlled Trials were selected with different modalities, mostly for ambulant children and adolescents. Significant pooled effects on participation in leisure-time physical activity were seen only in group interventions (modified sports, gross motor training, and fitness training), in comparison with control [Standard Mean Difference (95% CI) = 0.32(0.01-0.73) p = 0.04]. No pooled effects were seen in participation in other life areas in comparison with control (p > 0.05). Current certainty of evidence of all sports-focused interventions included was moderate due to imprecision.
Conclusion: Positive results on leisure-time participation were seen at short-term follow-up for group interventions. Sports-focused interventions did not improve participation in other life areas, reinforcing the importance of specificity when conducting participation interventions. Studies investigating sports-focused interventions including non-ambulatory individuals are still necessary.
4. Effectiveness of virtual reality interventions of the upper limb in children and young adults with cerebral palsy: A systematic review with meta-analysis.
Burin-Chu S, Baillet H, Leconte P et al, 
Clin Rehabil. 2023 Jul 27:2692155231187858. doi: 10.1177/02692155231187858.
Results: Twenty-two studies involving 746 participants were included. Ten different virtual reality systems were used in the interventions, of which six were designed specifically for rehabilitation and four commercial video games. We found an effect in favor of virtual reality when it was used in combination with conventional therapy for upper limb activity (Standard Mean Difference= 0.65; 95% CI (0.19 to 1.11)). However, the certainty of the evidence of the comparisons ranged from very low to low.
Conclusion: Virtual reality seems to be an effective tool for upper limb activity in children and young adults with cerebral palsy. Nevertheless, future studies should present a better methodological quality, a larger sample size, and well-defined rehabilitation programs to reduce the inconsistency of the evidence in this domain.
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1. High-intensity laser therapy in low back pain management: a systematic review with meta-analysis
Abdildin Y, Tapinova K, Jyeniskhan N, Viderman D. Lasers Med Sci. 2023 Jul 26;38(1):166. doi: 10.1007/s10103-023-03827-w. 
Results:  The model favors the High-intensity laser therapy (HILT) group over the control group in terms of pain intensity after treatment (MD with 95% CI is -1.65 [-2.22, -1.09], p-value < 0.00001, I2=67%), Oswestry disability index (MD with 95% CI is -0.67 [-1.22, -0.12], p-value = 0.02, I2=73%), and Roland disability index (MD with 95% CI is -1.36 [-1.76, -0.96], p-value <0.00001, I2=0%). The patients in the high-intensity laser therapy had statistically significantly lower (low back) pain intensity compared to the patients in the control group
Conclusion:  Based on three randomized controlled trials, our model also showed the positive effect of the HILT on low back pain in terms of the Oswestry disability index and Roland disability index.
2. Strategies to facilitate and tools to measure non-specific low back pain patients' adherence to physiotherapy - A two-stage systematic review
Alt A, Luomajoki H, Lüdtke K. J Bodyw Mov Ther. 2023 Jul; 35:208-219. doi: 10.1016/j.jbmt.2023.04.060. E
Results:  Twenty-one studies were included for stage 1 and 16 for stage 2. Identified were 6 different tools to measure adherence. The most used tool was an exercise diary; the most common more multidimensional tool was the Sports Injury Rehabilitation Adherence Scale. Most included studies were not designed to improve or measure adherence but used adherence as a secondary outcome for new exercise programs. The most promising strategies for facilitating adherence were based on cognitive behavioral principles.
Conclusion:  Future studies should focus on the development of multidimensional strategies to facilitate adherence to physiotherapy and appropriate tools to measure all aspects of adherence.
3. Effects of the combination of exercise and education in the treatment of low back and/or pelvic pain in pregnant women: Systematic review and meta-analysis. 
Diez-Buil H, Hernandez-Lucas P, Leirós-Rodríguez R, Echeverría-García OInt J Gynaecol Obstet. 2023 Jul 21. doi: 10.1002/ijgo.15000. Epub ahead of print. PMID: 37475695.
Results:  A total of 13 articles were selected. There is a significant decrease in pain in the combination of exercise and education compared with education alone (standardized mean difference, -0.29 [95% confidence interval, -0.47 to -0.11]). With respect to disability, there is a significant decrease in the exercise and education group compared with the group that only addressed education (standardized mean difference, -0.37 [95% CI, -0.60 to -0.14]). One article analyzed kinesophobia, reporting no significant changes.
Conclusion:  The combination of exercise and education seems to be more effective in reducing pain and disability in pregnant women with low back and/or pelvic pain than the use of education alone. In kinesophobia, the results found are not significant.
4. A systematic review and meta-analysis of pain neuroscience education for chronic low back pain: short-term outcomes of pain and disability
Ma X, Chen R, Li W, Huang P. Physiother Theory Pract. 2023 Jul 3:1-20. doi: 10.1080/09593985.2023.2232003. Epub ahead of print. PMID: 37395152.
Results:  Seventeen studies (1078 participants) were included in this review. Pain neuroscience education (PNE) plus exercise and PNE plus physiotherapy both showed a reduction of short-term pain (mean differences [MD] -1.14 [-1.55, -0.72]; MD -1.15 [-1.67, -0.64]) and disability (standardized mean difference [SMD] -0.80 [-1.13, -0.47]; SMD -0.85 [-1.29, -0.40]) than physiotherapy or exercise alone. Meta-regression showed that only single PNE session duration was associated with a greater reduction in pain (P < .05). Subgroup results showed that a single PNE session exceeding 60 minutes (MD -2.04), 4 to 8 sessions (MD -1.34), intervention for 7 to 12 weeks (MD -1.32), and a group-based approach (MD -1.76) may be more beneficial.
Conclusion:  This review indicates that adding PNE to treatment programs would lead to more efficacious effects for chronic LBP. Additionally, we preliminarily extracted dose-effect relationships for PNE intervention, providing guidance for clinicians to design effective PNE sessions.
5. Effectiveness of pharmacological and non-pharmacological therapy on pain intensity and disability in older people with chronic nonspecific low back pain: a systematic review with meta-analysis
Soares Fonseca L, Pereira Silva J, Bastos Souza M, et al Eur Spine J. 2023 Jul 18. doi: 10.1007/s00586-023-07857-4. Epub ahead of print. PMID: 37464184.
Results: Thirty-one original trials involving 2120 participants were included. All outcomes were self-rated. Pain intensity was measured using the Visual Analogue Scale or Numerical Rating Scale. Disability was evaluated using the Roland Morris Disability Questionnaire, Oswestry Disability Index or Hannover Functional Ability Questionnaire. Short-term: Moderate quality of evidence that mindfulness reduces disability compared to patient education (mean difference [MD] = - 1.38 [95% CI - 2.02 to - 0.73]); low-quality evidence that mixed exercise (MD = - 50.33 [95% CI - 57.11 to - 43.56]) reduces pain compared to no intervention, waiting list, placebo or sham; low quality of evidence that there is no effect for opioid compared to placebo (MD = - 8.26 [95% CI - 19.29 to 2.77]) with regards to reducing pain and opioid/acetaminophen reduces disability more compared to pregabalin (MD = 2.36 [95% CI] 1.86-2.86]).
Conclusion:  Given the adverse effects of low back pain and the scarce information on the effectiveness of pharmacological and non-pharmacological treatments for older people, future randomized trials should be encouraged.
6. Novel Spinal Cord Stimulation Waveforms for Treating Back and Leg Pain: A Systematic Review and Meta-Analysis of Randomized Controlled Trials
Mong MSA, Lai MYC, Cheng LJ, et al. Neuromodulation. 2023 Jul;26(5):905-916. doi: 10.1016/j.neurom.2022.11.003. 
Results: A total of 11 randomized controlled trials (RCTs) involving 955 participants across four countries were included. Our meta-analysis revealed that novel spinal cord stimulation (SCS) waveform was superior to traditional SCS or placebo comparator for treating leg pain (Z = -2.12, p = 0.03) with a small effect size (Hedges' g = -0.18, 95% CI: -0.34 to -0.01). Back-pain intensity (g = -0.22, 95% CI: -0.47 to 0.02) and health-related quality of life (g = -0.12, 95% CI: -0.43 to 0.18) were similar between the novel SCS waveform group and the traditional SCS or placebo comparator groups. The meta-regression did not identify any effect of the covariates on back-pain intensity.
Conclusion: With low certainty of evidence, this finding provides a rationale for considering the novel SCS waveform as complements to the usual therapeutic plan. Future trials should adopt well-designed RCTs with larger sample size and follow-up assessment.
7. 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 GA, et al Clin J Sport Med. 2023 Jul 11. doi: 10.1097/JSM.0000000000001175. 
Results: Eighteen studies with 1356 patients were finally included in the systematic review, of which only 13 randomized clinical trials could be meta-analyzed. Statistically significant results were found in favor of the motor control group for the comparison with other exercises in disability at postintervention term (Mean Difference, 95% Confidence Interval [CI], -3.13 [-5.87 to -0.38], P = 0.03); for the comparison with inactive control, placebo, or minimal intervention in pain at postintervention term (MD, 95% CI, -18.10 [-30.79 to -5.41], P = 0.008); and for comparison with general exercises (MD, 95% CI, -12.70 [-20.80 to -4.60], P = 0.002).
Conclusion: 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.
8. Isokinetic trunk training on pain, disability, and strength in non-specific low back pain patients: A systematic review and meta-analysis
Reyes-Ferrada W, Chirosa-Rios L, Martinez-Garcia et al. J Back Musculoskelet Rehabil. 2023 Jul 3. doi: 10.3233/BMR-220301. Epub ahead of print. PMID: 37458013.
Results: Among 1750 retrieved articles, eight were included in this review. Meta-analysis comparing isokinetic training (IKT) (trunk isokinetic training, n= 134) with control groups (conventional exercises, n= 133) revealed that IKT decreases pain intensity (MD -1.50 (95% CI: -2.60; -0.39)) immediately post-intervention, and one month (MD -1.97 (95% CI: -2.92; -1.03)) and at six months follow-up (MD -2.48 (95% CI: -2.77; -2.19)), although with a very low to low quality according to the GRADE rating. Besides, IKT decreases disability and increases isokinetic trunk strength, but with scant evidence.
Conclusion: Trunk IKT could be a novel clinical tool for pain management in patients with NSLBP, although evidence is scarce. In addition, few RCTs exist for IKT on disability or trunk isokinetic strength in patients with non-specific low back pain. Therefore, further research on this topic is needed.
9. Effects of exercise therapy on disability, mobility, and quality of life in the elderly with chronic low back pain: a systematic review and meta-analysis of randomized controlled trials
Zhang SK, Gu ML, Zhang T et al. J Orthop Surg Res. 2023 Jul 19;18(1):513. doi: 10.1186/s13018-023-03988-y. PMID: 37468931; PMCID: PMC10357808.
Results: Sixteen articles were included, comprising a total of 989 participants. The quality of included studies was relatively high. Meta-analysis results indicated that exercise therapy could improve visual analog scale (VAS) (WMD = - 1.75, 95% CI - 2.59, - 0.92, p < 0.05), Oswestry disability index (ODI) (WMD = - 9.42, 95% CI - 15.04, - 3.79, p < 0,005), short-form 36-item health survey physical composite summary (SF-36PCS) (WMD = 7.07, 95% CI 1.01, 13.14, p < 0.05), short-form 36-item health survey mental composite summary (SF-36MCS) (WMD = 7.88, 95% CI 0.09, 15.67, p < 0.05), and timed up and go test (TUG) (WMD = - 0.92, 95% CI - 2.22, 0.38, p < 0.005).
Conclusion: Exercise therapy effectively improved VAS, ODI, and SF-36 indexes in the elderly. Based on the subgroup, when designing the exercise therapy regimen, aerobics, strength, and mind-body exercise (≥ 12 weeks, ≥ 3 times/week, ≥ 60 min) should be considered carefully, to ensure the safety and effectiveness for the rehabilitation of CLBP patients. More high-quality trials are needed in future to confirm the effect of exercise on SF-36 and TUG indexes
10. Efficacy of Kinesio Taping Compared to Other Treatment Modalities in Musculoskeletal Disorders: A Systematic Review and Meta-Analysis
Tran L, Makram AM, Makram OM, et al. Res Sports Med. 2023 Jul-Dec;31(4):416-439. doi: 10.1080/15438627.2021.1989432. Epub 2021 Oct 28. PMID: 34711091.
Results: Thirty-six (36) studies were included in the quantitative analysis. Kinesio taping was found to provide an improvement of both pain and disability when applied to any region of the body. In the first five days of application, kinesio taping significantly reduced the pain in all body regions (SMD = -0.63, 95%CI: -0.87, -0.39). This was also noted after four-to-six weeks of application (SMD = -0.76, 95%CI: -1.07, -0.45). When kinesio taping was used for disability in low back pain patients, it significantly reduced the disability within five days of application (SMD = -0.70, 95%CI: -1.29, -0.11). Finally, kinesio taping has shown an improvement of the disability in all body regions after four-to-six weeks of application (SMD = -0.59, 95%CI: -0.96, -0.22).
Conclusion: Our findings support kinesio taping as an adjuvant to other treatments for musculoskeletal disorders.
11. The Effect of Transcutaneous Electrotherapy on Lumbar Range of Motion and Paraspinal Muscle Characteristics in Chronic Low Back Pain Patients: A Systematic Review and Meta-Analysis
Wolfe D, Rosenstein B, Fortin M. J Clin Med. 2023 Jul 14;12(14):4680. doi: 10.3390/jcm12144680. PMID: 37510796; PMCID: PMC10380811.
Results: Of the 3939 independent records screened, 10 were included in the systematic review and 2 in the meta-analysis. The results suggest there is limited evidence that both Electromyostimulation (EMS) and EMS plus exercise are superior to passive and active controls, respectively, for improving trunk muscle endurance. There is limited evidence that neither Transcutaneous electric nerve stimulation (TENS) nor mixed TENS are superior to controls for improving trunk muscle endurance. 
Conclusion: There is limited evidence that Neuromuscular electrical stimulation (NMES) is superior to passive controls for improving trunk muscle strength. The effect of transcutaneous electrotherapy on the other investigated outcomes was inconclusive. Future transcutaneous electrotherapy studies should focus on paraspinal-based outcomes that are under-studied.
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1. mHealth Impact on Gait and Dynamic Balance Outcomes in Neurorehabilitation: Systematic Review and Meta-analysis. Free PMC article
Moreno-Ligero M, Lucena-Anton D, Salazar A, et al. 
J Med Syst. 2023 Jul 18; 47(1):75. doi: 10.1007/s10916-023-01963-y. 
Results: 13 RCT were included in the systematic review and 11 in the meta-analyses, involving 528 subjects. A total of 21 mobile applications were identified for gait and balance training, and to enhance physical activity behaviors. There were significant differences in gait parameters, speed by 0.10 s/m (95% confidence interval (CI)=0.07,0.13;p<0.001), cadence by 8.01 steps/min (95%CI=3.30,12.72;p<0.001), affected step length by 8.89 cm (95%CI=4.88,12.90;p<0.001), non-affected step length by 8.08 cm (5%CI=2.64,13.51;p=0.004), and in dynamic balance, Timed Up and Go by -7.15 s (95%CI=-9.30,-4.99;p<0.001), and mobility subscale of Posture Assessment Scale for Stroke by 1.71 points (95%CI=1.38,2.04;p<0.001).
Conclusion: Our findings suggested the use of mHealth systems for improving gait in subjects with neurological disorders, but controversial results on dynamics balance recovery were obtained. However, the quality of evidence is insufficient to strongly recommend them, so further research is needed.
2. Effectiveness of the physiotherapy interventions on complex regional pain syndrome in patients with stroke: A systematic review and meta-analysis.  
Kanika, Goyal M, Goyal K 
J Bodyw Mov Ther. 2023 Jul; 35:175-181. doi: 10.1016/j.jbmt.2023.04.040.
Results: Out of all 389 studies, only 4 RCT's were included for systematic review and meta-analysis. Mirror therapy, Laser therapy and Fluidotherapy was found to be effective than control in improving pain intensity (SMD 4.13, 95% CI 3.51 to 4.74, I2 = 99%) and functional independence (SMD 2.07, 95% CI 1.45 to 2.70, I2 = 100%) in patients with CRPS following stroke.
Conclusion: This review concluded that physiotherapy interventions in the form of exercise therapy and electrotherapy has proven to be effective in treating the symptoms of CRPS following stroke. This commonest and devastating condition has not been studied to an extent in clinical settings, there is an utmost need for further studies using the available literature.
3. Robotic assistive and rehabilitation devices leading to motor recovery in upper limb: a systematic review. 
Khalid S, Alnajjar F, Gochoo M, et al.
Disabil Rehabil Assist Technol. 2023 Jul; 18(5):658-672. doi: 10.1080/17483107.2021.1906960.
Results: A total of 230 studies published between 2016 and 2021 were identified from various databases. 107 were excluded with various reasons. Twenty-eight studies were taken into detailed review, to determine the efficacy of robotic devices in improving upper limb impairments or maintaining the current level from getting worse.
Conclusion: It was concluded that with a good strategy and treatment plan; appropriate and regular use of these robotic rehabilitation and assistive devices do lead to improvements in current conditions of most of the subjects and prolonged use may lead to motor recovery.
4. The effectiveness of virtual reality games in improving cognition, mobility, and emotion in elderly post-stroke patients: a systematic review and meta-analysis. 
Lin C, Ren Y, Lu A.
Neurosurg Rev. 2023 Jul 6;46(1):167. doi: 10.1007/s10143-023-02061-w.
Results: Twenty-nine studies including 1311 participants were included in the analysis. In the results, virtual reality games were more effective in improving overall cognitive function in stroke patients compared to conventional therapies. In addition, the intervention group in the MMSE (SMD = 0.6, 95%CI = 0.26-0.95, P = 0.0007), MoCA (MD = 1.97, 95%CI = 1.3-2.64, P < 0.00001), and attention test (MD = 0.25, 95% CI = 0.01-0.49, P < 0.00001) scores were also higher. In terms of physical function, MBI (SMD = 0.61, 95%CI = 0.14-1.08, P = 0.01), FMA (SMD = 0.47, 95%CI = 0.02-0.93, P = 0.04), BBS (SMD = 0.78, 95%CI = 0.42-1.15, P < 0.0001), and FIM MOT (MD = 5.87, 95%CI = 2.57-9.17, P = 0.0005) indicators showed better results. It is also observed that virtual reality games can effectively relieve depression and improve mental health in stroke patients.
Conclusion: Sports game training, especially with VR equipment, had a positive impact on improving the cognitive performance, mobility, and emotional state of stroke patients compared to a control group. Although the improvement in cognitive ability is relatively low, the effect of improving physical activity and depression is obvious.
5. Effect of task-based bilateral arm training on upper limb recovery after stroke: A systematic review and meta-analysis.
Gnanaprakasam A, Karthikbabu S, Ravishankar N et al.
J Stroke Cerebrovasc Dis. 2023 Jul;32(7):107131. doi: 10.1016/j.jstrokecerebrovasdis.2023.107131.
Results: When comparing BAT with control group, BAT showed improvement in the pooled standard mean difference (SMD) of FMA-UE (SMD= 0.62, 95% confidence interval (CI), 0.12 to 1.12, p = 0.01; I2=83%). The control group showed significant improvement in MAL-QOM (SMD= -0.10, 95%CI, -0.77 to 0.58, p = 0.78; I2=89%). Compared to conventional group, BAT showed a significant improvement in BBT (SMD= 0.52, 95%CI, 0.04 to 1.00, p = 0.03; I2=0%). When compared with BAT, unimanual training yielded a significant improvement (SMD= -0.60, 95%CI, -0.98 to -0.22, p = 0.002; I2=0%) in MAL-QOM. In real-life participation, the control group showed improvement in SIS (SMD= -0.17, 95% (CI), -0.70 to 0.37, p = 0.54; I2=48%) over BAT.
Conclusions: Task-based BAT appears to improve upper limb motor function post stroke. The benefits of task-based BAT on activity performance and participation in real life are not statistically significant.
6. The influence of seated exercises on balance, mobility, and cardiometabolic health outcomes in individuals living with a stroke: A systematic review and meta-analysis.   Free PMC article
Mackie P, Eng JJ. 
Clin Rehabil. 2023 Jul;37(7):927-941. doi: 10.1177/02692155221150002.
Results: Seven trials were included in the review (n = 337) with five trials including participants < 6 months post-stroke. Seated exercises improved balance (standard mean difference (SMD) = 0.76; 95% confidence interval (CI), 0.50, 1.02) and mobility (SMD = 0.68; 95% CI, 0.24, 1.13) outcomes compared with control. Sensitivity analysis of gait speed found no significant change (mean difference (MD) = 0.33 m/s; 95% CI, -0.23, 0.89) following seated exercises compared with control. One trial found no significant changes in blood pressure. Most trials (78%) were assessed as having some concern for bias.
Conclusion: These findings suggest beneficial effects of seated exercises on balance and mobility outcomes in those with a stroke, compared with standard therapy or an attention control. However, there is limited evidence on the effects of seated exercises on outcomes of cardiometabolic health, particularly prominent modifiable risk factors for stroke.
7. Comparative Effectiveness of Upper Limb Exercise Interventions in Individuals With Stroke: A Network Meta-Analysis. 
Tenberg S, Mueller S, Vogt L et al.
Stroke. 2023 Jul; 54(7):1839-1853. doi: 10.1161/STROKEAHA.123.043110.
Results: This review involved 145 randomized controlled trial on 6432 participants and 45 different treatment categories. The network meta-analysis analyzed 119 randomized controlled trials on 5553 participants and 41 different treatment categories. Electrical stimulation combined with task-specific training (standardized mean difference, 1.03 [95% CI, 0.51-1.55]; P<0.0001, P-score=0.11), high-volume constraint-induced movement therapy (0.86 [0.4-1.32]; P=0.0003, P-score=0.18), and strength training (0.65 [0.17-1.13]; P=0.01, P-score=0.28) were the most effective interventions (each k=107).
Conclusions: Electrical stimulation combined with task-specific training (low evidence), high-volume constraint-induced movement therapy (moderate evidence), and strength training (low evidence) were the most effective interventions in improving upper limb motor function in individuals with a stroke. As the results were sensitive against a high risk of bias, likewise, these interventions should receive more attention in research and practice. Due to the heterogeneous use, electrical stimulation in combination with task-specific training should be further investigated in well-designed studies alongside other successful interventions (eg, constraint-induced movement therapy).
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1. A systematic review and meta-analysis on the effect of virtual reality-based rehabilitation for people with Parkinson's disease. Free full text link
Kwon SH, Park JK, Koh YH.
J Neuroeng Rehabil. 2023 Jul 20;20 (1):94. doi: 10.1186/s12984-023-01219-3.
Results: A total of 14 randomized controlled trials (RCTs), involving 524 participants, were included in the meta-analysis. The results indicated that virtual reality-based (VR-based) rehabilitation significantly improved balance function, as measured using the Berg balance scale (BBS) and activities-specific balance confidence. However, no statistically significant differences in gait ability, activities of daily living, motor function, and quality of life were observed between the experimental and control groups. Subgroup analysis revealed that combination therapy affected heterogeneity in the BBS analysis. Meta-regression analysis demonstrated a significant positive relationship, indicating that more recent studies have shown greater improvements in balance function.
Conclusion: This study's findings suggest that VR-based rehabilitation is a promising intervention for improving balance function in patients for Parkinson's disease (PD) compared with conventional treatment, and recent research supports its efficacy. However, future research should focus on conducting long-term follow-up studies and developing standardized protocols to comprehensively establish this intervention's potential benefits.
2. Motor Memory Consolidation Deficits in Parkinson's Disease: A Systematic Review with Meta-Analysis. Free full text link
Cristini J, Parwanta Z, De Las Heras B, et al., 
J Parkinsons Dis. 2023 Jul 12. doi: 10.3233/JPD-230038. Online ahead of print.
Results: Meta-analyses revealed that persons with Parkinson's disease (PD) have deficits in retaining motor skills (Standardized mean difference [SMD] = -0.17; 95% Confidence interval [CI] = -0.32, -0.02; p = 0.0225). However, these deficits are task-specific, affecting sensory motor (SMD = -0.31; 95% CI -0.47, -0.15; p = 0.0002) and visuomotor adaptation (SMD = -1.55; 95% CI = -2.32, -0.79; p = 0.0001) tasks, but not sequential fine motor (SMD = 0.17; 95% CI = -0.05, 0.39; p = 0.1292) and gross motor tasks (SMD = 0.04; 95% CI = -0.25, 0.33; p = 0.7771). Importantly, deficits became non-significant when augmented feedback during practice was provided, and additional motor practice sessions reduced deficits in sensory motor tasks. Meta-regression analyses confirmed that deficits were independent of performance during encoding, as well as disease duration and severity.
Conclusion: Our results align with the neurodegenerative models of PD progression and motor learning frameworks and emphasize the importance of developing targeted interventions to enhance motor memory consolidation in PD.
3. Aerobic capacity in persons with Parkinson's disease: a systematic review. Free full text link 
Authors: Thrue C, Hvid LG, Gamborg M, et al., 
Disabil Rehabil. 2023 Jul;45(15):2409-2421. doi: 10.1080/09638288.2022.2094480. 
Results: The review included 25 studies. Psychometric properties of the maximal oxygen uptake (VO2max) test, reported in one study, showed intraclass correlations of 0.90-0.94 for VO2max. Thirteen studies reported test end-criteria, with only mean respiratory exchange ratio (on medication) and percentage of predicted maximal heart rate (off medication) fulfilling standardized minimum values for the VO2max test. The VO2max was comparable between persons with Parkinson’s disease (pwPD), and healthy controls (HCs), as well as between different PD-medication states. Associations between VO2max and age, sex, and fatigue were reported.
Conclusions: In mildly to moderately affected pwPD, limited evidence exists on the psychometric properties of the VO2max test and end-criteria were sparsely reported. Surprisingly, VO2max was comparable between pwPD and HCs as well as between different PD-medication states, and only age, sex, and fatigue were associated with VO2max. Implications for rehabilitation. In mildly to moderately affected persons with PD (pwPD), only one study has examined psychometric properties of the VO2max test, reporting excellent test-retest reliability. A general lack of consistency on how to measure and report VO2max end-criteria was observed, but when reported, the end-criteria were most often not met. No difference was found in VO2max between mildly to moderately affected pwPD and HCs, or between pwPD across different medication states. The identified negative association between VO2max and fatigue suggests aerobic exercise as a potential symptomatic treatment of fatigue when rehabilitation professionals are treating pwPD.
4. One cue does not fit all: A systematic review with meta-analysis of the effectiveness of cueing on freezing of gait in Parkinson's disease.
Authors: Cosentino C, Putzolu M, Mezzarobba S, et al., 
Neurosci Biobehav Rev. 2023 Jul;150:105189. doi: 10.1016/j.neubiorev.2023.105189. 37086934 Review.
Results: Thirty-three repeated measure design studies assessing cueing effectiveness were included and subdivided according to gait tasks (gait initiation, walking, turning) and to the medication state. Main results reveal that: preparatory phase of gait initiation benefit from visual and auditory cues; spatio-temporal parameters (e.g., step and stride length) are improved by visual cues during walking; turning time and step time variability are reduced by applying auditory and visual cues. Some findings on the potential benefits of cueing on freezing of gait (FOG) and FOG gait-related parameters were found.  Questions remain about which are the best behavioral strategies according to FOG features and Parkinson's disease clinical characteristics.
Conclusion: Although our findings show that available evidence is still insufficient to clearly determine the effectiveness of cueing on freezing and FOG gait-related parameters our finding provide insights for the potential application of cues in the clinical practice and bring to light the current limitations associated with their use
5.  Type, Timing, Frequency, and Durability of Outcome of Physical Therapy for Parkinson Disease: A Systematic Review and Meta-Analysis. Free full text link
El Hayek M, Lobo Jofili Lopes JLM, LeLaurin JH, et al., 
JAMA Netw Open. 2023 Jul 3;6(7):e2324860. doi: 10.1001/jamanetworkopen.2023.24860. 
Results: A total of 46 trials with 3905 patients were included (range of mean ages, 61-77 years). Ten trials (22%) compared 2 types of nonstandard physiotherapy (PT) interventions; 26 (57%), nonstandard PT vs standard PT; and 10 (22%), PT vs no intervention. The most common nonconventional PT intervention was aquatic physiotherapy (5 trials [11%]). Durations of PT regimen ranged from 2 to 12 weeks in 39 trials (85%), and PT was most commonly performed with frequencies of either twice or 3 times weekly (27 [59%]). In most trials (39 [85%]), PT session length ranged from 30 to 60 minutes. Across trials, PT outcomes were reported for gait (14 trials [30%]), balance (10 [22%]), quality of life (3 [9%]), and cognition (1 [2%]). Approximately half of the trials (22 [48%]) documented durability of some level of benefit after completion of the prescribed regimen. Meta-analysis showed no significant difference for PT vs no intervention in Unified Parkinson’s Disease Scale (UPDRS) scores (standardized mean difference [SMD], -1.09; 95% confidence interval [CI], -2.50 to 0.33) or for nonstandard PT vs standard PT in measures of gait (SMD, 0.03; 95% CI, -0.53 to 0.59), balance (SMD, 0.54; 95% CI, -0.03 to 1.12), and UPDRS score (SMD, -0.49; 95% CI, -1.04 to 0.06). Meta-analytic regression of moderators revealed no significant differences in outcomes by frequency of PT per week (SMD, 0.17; 95% CI, -0.03 to 0.36).
Conclusions: The findings suggest that although a wide range of types and regimens of PT for Parkinson’s disease have been tested, comparative effectiveness of different models of care and implementation strategies as well as long-term durability of their outcomes remain undetermined.
6. Effects of dual-task training on gait and motor ability in patients with Parkinson's disease: A systematic review and meta-analysis.
Authors: Du YH, Ma J, Hu JY, et al., 
Clin Rehabil. 2023 Jul;37 (7):942-953. doi: 10.1177/02692155221146085. Epub 2022 Dec 19. PMID: 36537108
Results: Dual-task training was associated with significant improvement in most motor and balance outcomes including gait velocity (standard mean difference (SMD) = 0.62; 95% confidence interval [CI], 0.37-0.87; I2 = 31%; P = 0.21), cadence (SMD = 0.29; 95% CI, 0.05-0.53; heterogeneity [I2] = 0%; P = 0.71), timed-up-and-go test (mean difference (MD) = -2.38; 95% CI, -3.93 to -0.84; I2 = 32%; P = 0.22) and mini-balance evaluation systems test (MD = 2.04; 95% CI, 1.05-3.03; I2 = 0%; P = 0.92).
[bookmark: _Hlk97705423][bookmark: _Hlk97201269]Conclusion: Evidence from meta-analyses suggests that dual-task training may improve motor and balance abilities in Parkinson's disease patients. Future research should focus on finding the most appropriate dual-task treatment model for patients with different degrees, in order to further improve the rehabilitation treatment of Parkinson's disease.
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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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