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[bookmark: _Hlk97632346]Welcome to October 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 for CP, LBP and PD. 
[bookmark: _Stroke_1]Stroke
1. Stroke Inpatient Rehabilitation Environments: Aligning Building Construction and Clinical Practice Guidelines through Care Process Mapping. 
Saa JP, Lipson-Smith R, White M, et al.
Stroke. 2023Nov; 54(11):2946-2957.doi: 10.1161/STROKEAHA.123.044216.
Results: We present a summary process map for stroke inpatient rehabilitation, alongside detailed process maps for 4 different phases of rehabilitation (admission, a normal weekday, a weekend day, and discharge) using Value-Focused Process Engineering notation. The integration of design and clinical guidelines with care pathway maps revealed where guidelines lack detail to be readily linked to current stroke inpatient care practice, providing an opportunity to design stroke inpatient rehabilitation spaces based on the activities occurring within them.
Conclusions: Our findings highlight gaps where clinical and design experts should work together to use guidelines to their full potential; and to improve the process of planning for future stroke rehabilitation units.
2. How should we measure physical activity after stroke? An international consensus.
Fini NA, Simpson D, Moore SA, et al.
Int J Stroke. 2023 Oct; 18 (9):1132-1142. doi: 10.1177/17474930231184108. 
Results: Twenty-five stroke survivors, 5 carers, 18 researchers, and 17 clinicians from 16 countries participated. Time in moderate-vigorous physical activity and step count were identified as the most important outcomes to measure. Key measurement considerations included the ability to measure across frequency, intensity, duration domains in real-world settings; user-friendliness, comfort, and ability to detect changes. Consensus recommendations included using the Actigraph, Actical, and Activ8 devices for physical activity intensity; ActivPAL for duration and Step Activity Monitor for frequency; and the IPAQ and PASE questionnaires. Survey 3 indicated 100% support for device and 96% for questionnaire recommendations.
Conclusions: These consensus recommendations can guide selection of physical activity measurement tools and outcomes. Tool selection will depend on measurement purpose, user-knowledge, and resources. Comprehensive measurement requires the use of devices and questionnaires.
[bookmark: _Cerebral_Palsy]Cerebral Palsy
1. Prevention of hip dislocation in severe cerebral palsy (GMFCS III-IV-V): an interdisciplinary and multi-professional Care Pathway for clinical best practice implementation.
Battisti N, Cozzaglio M, Faccioli S et al. 
Eur J Phys Rehabil Med. 2023 Oct 5. doi: 10.23736/S1973-9087.23.07978-9
Results: 15 recommendations were developed: seven on screening programs, four on postural management strategies, one on botulinum toxin, and three on preventive surgery. Evidence quality was variable (from very low to moderate) and only a few strong recommendations were made.
Conclusions: In severe CP at high risk of hip dislocation, it is strongly recommended to start early hip surveillance programs. In our national context, there is a need to implement Screening programs and dedicated Network teams. We also strongly recommend a comprehensive approach shared with the families and goal-oriented by integrating the different therapeutic interventions, both conservative and not, within Screening programs.
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[bookmark: CP_Systemtic_Review][bookmark: _Ref97704960][bookmark: _Hlk109796769]Cerebral palsy
1. Effect of Active Motor Learning Interventions on Gross Motor Function and Mobility in Children Aged 2 to 6 Years with Bilateral Cerebral Palsy: A Systematic Review and Meta-analysis. 
McLeod KL, Thorley M, Reedman SE, et al., Pediatr Phys Ther. 2023 Oct 1;35(4):412-428.doi: 10.1097/PEP.0000000000001041. 
Results: Seven randomized clinical trials of active motor learning interventions targeting gross motor function and mobility were included. Two studies compared context-focused therapy to child-focused therapy. Five studies compared active motor therapy to usual care. Context-focused therapy, child-focused therapy, and active motor therapy were comparable to usual care to improve functional mobility and gross motor function. 
Conclusion: There are limited active intervention studies targeting gross motor function for young children with bilateral cerebral palsy. The authors recommend consideration of the clinical good practice guidelines, dosage parameters, and improved reporting methods when implementing active motor learning interventions targeting gross motor function and mobility for children with cerebral palsy.
Back to content

[bookmark: LBP_Systemtic_Review][bookmark: _Ref97704971][bookmark: _Low_back_pain]Low back pain
2. Rehabilitation after lumbar spine surgery in adults: a systematic review with meta-analysis
Manni T, Ferri N, Vanti C, et al., Arch Physiother. 2023 Oct 16;13 (1):21. doi: 10.1186/s40945-023-00175-4. 
Results:  Forty-five studies (3.036 subjects) were included and analyzed according to the population considered: lumbar stenosis (1 trial), spondylolisthesis (3 trials), and disc herniation (41 trials). Regarding lumbar stenosis, a supervised active exercise program appears to improve outcomes related to pain, disability, and quality of life both in the short- and mid-term (1 study, n = 60). Concerning spondylolisthesis, kinesiophobia is reduced in the home exercises group compared to usual care, at 3-months follow-up (3 studies, n = 98). For disk herniation, supervised exercises are better than non-supervised exercises to reduce pain (MD -1.14; 95% CIs -1.65, -0.62; 5 trials, n = 250) and disability (SMD -0.70; 95% CIs -1.14, -0.26; 4 trials, n = 175). Supervised exercises are better than advice in reducing pain (SMD -0.91; 95% CIs -1.61, -0.21; 5 trials, n = 341) and disability (SMD -0.80; 95% CIs -1.59, -0.01; 4 trials, n = 261), in the short-term. Supervised exercises are equal to no treatment in reducing pain and disability, at 3 and 6 months after intervention (2 trials, n = 166). These results are supported by a very low to low quality of evidence.
Conclusion: The research suggests that supervised exercise may be effective in improving patient's pain and disability after lumbar surgery, but randomized controlled-trails regarding lumbar spinal stenosis and lumbar spondylolisthesis are still scarce, with significant heterogeneity of proposed interventions

3. Software-based interventions for low back pain management: A systematic review and meta-analysis
Hong SJ, Park J, Park S et al. Software-based interventions for low back pain management: A systematic review and meta-analysis.J Nurs Scholarsh. 2023 Oct 10. doi: 10.1111/jnu.12937. 
Results:  4908 adults with low back pain who participated in 23 studies were included. Software-based interventions were effective in reducing fear avoidance (mean difference [MD] = -0.95, 95% CI: -1.45 to -0.44), pain catastrophizing (MD = -1.31, 95% CI: -1.84 to -0.78), disability (MD = -8.21, 95% CI: -13.02 to -3.39), and pain intensity (MD = -0.86, 95% CI: -1.17 to -0.55). Specifically, interventions that included an exercise component were more effective in reducing pain and disability. Additionally, cognitive behavioral therapy (CBT) intervention significantly reduced fear avoidance and pain catastrophizing but had no noticeable impact on disability and pain compared to standard treatment. 
Conclusion: Low back pain self-management interventions delivered through software-based programs effectively reduce pain intensity, disability, fear avoidance, and pain catastrophizing.

4. Effects of breathing exercises on low back pain in clinical: A systematic review and meta-analysis
Shi J, Liu Z, Zhou X, et al. Ther Med. 2023 Oct 10;79:102993. doi: 10.1016/j.ctim.2023.102993. 
Results:  11 randomized controlled-trials (RCTs) involving 383 patients were included in this analysis. Results showed that the effective rate of low back pain (LBP) patients after breathing exercises was significantly higher than those in the control group, and the VAS (Visual Analogue Score) and ODI (Oswestry Disability Index) scores of LBP patients were significantly lower than those in the control group [VAS: MD = -0.50, 95% CI (-0.88, -0.11), I2 = 76%, p = 0.0009; ODI: MD = -2.46, 95% CI (-3.41, -1.52), I2 = 20%, p = 0.28]. The results of subgroup showed that the duration of treatment had little effect on the effect of breathing exercises, and breathing exercises alone could also have a positive effect on LBP. However, there were methodological limitations in the included studies, future studies should ensure blinded outcome assessors and full reporting to reduce bias risks. Because this review is a study of breathing exercises as an intervention without any adverse events, all studies did not involve safety assessments.
Conclusion The results indicated that breathing exercises have a positive effect on alleviating LBP, but due to the lack of methodological rigor and some limitations of the included studies, more critical RCTs are still needed in the future to verify the precision of this conclusion

5. Mobile technologies for rehabilitation in non-specific spinal disorders: a systematic review of the efficacy and potential for implementation in low- and middle-income countries
Mitchaï PM, Mapinduzi J, Verbrugghe J, et al. Eur Spine J. 2023 Oct 4. doi: 10.1007/s00586-023-07964-2. Epub ahead of print. PMID: 37794182.
Results:  Fifteen studies were included comprising 1828 participants who suffer from non-specific low back pain (86.05%) and non-specific neck pain (13.95%). Fourteen distinct smartphone-based interventions and two sensor system interventions were found, with a duration ranging from four weeks to six months. All mHealth interventions demonstrated efficacy for the improvement of pain, disability and quality of life in non-specific spinal disorders, particularly low back pain. Five of the evaluated smartphone applications were free of charge accessible and had language features that could be adapted for use in LMICs.
Conclusion:  mHealth interventions can be used and integrated into the conventional treatment of non-specific spinal disorders in rehabilitation. They have demonstrated efficacy and could be implemented in LMICs with minor adaptations to overcome language barriers and the absolute necessity of the internet.

6. Massage Therapy as a Self-Management Strategy for Musculoskeletal Pain and Chronic Conditions: A Systematic Review of Feasibility and Scope
Nemati D, Hinrichs R, Johnson A, Lauche R, Munk N. J Integr Complement Med. 2023 Oct 25. doi: 10.1089/jicm.2023.0271.
Results:  A total of 17 studies were evaluated and included 770 participants (female: N = 606) with musculoskeletal pain or chronic conditions. The emerged themes for (massage therapy as self-management) MTSM utilization consisted of arthritis pain (knee, n = 3; neck, n = 1, hand, n = 2), neck and back pain (n = 4), and stress and anxiety (n = 3). Prescribed self-administered massage duration ranged from a single session to a maximum of 8-12 weeks, where 4 weeks (n = 8) was the most commonly prescribed duration. Out of 11 studies that used MTSM as a solo modality, 7 studies (41.2%) showed significant improvement in the outcome measures such as chronic neck and back pain, stress or anxiety, fatigue, quality of sleep, and HR-QOL. In addition, health benefits, including anxiety, depression, pain intensity, and pain threshold, were observed in six studies (35.3%) where MTSM was applied as a coadjuvant modality, which was combined with therapist-applied massage and physiotherapy.
Conclusion:   These findings support that MTSM is a viable approach to enhance the benefit of therapist-applied massage or as a solo modality for symptom management of musculoskeletal pain and chronic conditions. The review provides suggestions for design improvement, such as reporting participants' adherence to the prescribed massage regimen, that would be informative for providing a robust understanding of the magnitude or the extent to which MTSM is effective. 

7. Aquatic Exercise Impact on Pain Intensity, Disability and Quality of Life in Adults with Low Back Pain: A Systematic Review and Meta-analysis
Heidari F, Mohammad Rahimi N, Aminzadeh R. Biol Res Nurs. 2023 Oct;25 (4):527-541. doi: 10.1177/10998004231162327. 
Results:  Pooled results illustrated that aquatic exercises significantly reduced pain (mean differences (MD): -3.82; p < 0.00,001), improved disability (standardized mean differences (SMD): 1.65; p < 0.00,001), and improved quality of life in both the physical component score (mean difference (MD), 10.13; p < 0.00,001) and the mental component score (MD, 6.45; p < 0.0001) when compared with a control group.
Conclusion:  The current review showed that aquatic exercise regimens were effective among adults with low back pain. High-quality clinical investigations are still needed to support the use of therapeutic aquatic exercise in a clinical setting.

8. Prevalence and risks factors of caregiving-related low back pain among caregivers of stroke survivors: a systematic review and meta-analysis
Abdullahi A, Wong TW, Ng SS.  Eur J Phys Rehabil Med. 2023 Oct 18. doi: 10.23736/S1973-9087.23.07970-4. 
Results:  Fives studies (N.=644) were included. The results showed that the prevalence of low back pain (LBP) was 53.9%, with 96% CI from 50.0% to 57.8%. In addition, there was no statistically significant difference in the risk of developing LBP between men and women (OR=1.58, 95% CI=0.27 to 9.27, P=0.61); and between partial and complete caregivers (OR=1.33, 95% CI=0.32 to 5.61, P=0.70).
Conclusion:  About half of caregivers of stroke survivors may experience LBP. Therefore, this should be considered during rehabilitation.
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1. An updated systematic review of stroke clinical practice guidelines to inform aphasia management. Free PMC article.
Burton B, Isaacs M, Brogan E, et al.
Int J Stroke. 2023 Oct; 18(9):1029-1039. doi: 10.1177/17474930231161454.
Results: Twenty-three stroke clinical practice guidelines were identified and 9 (39%) met our criteria for rigor of development. From these guidelines, 82 recommendations for aphasia management were extracted: 31 were aphasia-specific, 51 aphasia-related, 67 evidence-based, and 15 consensus-based.
Conclusion: Most recommendations were aphasia-related; aphasia-specific recommendation gaps were identified in three clinical practice areas: "accessing community supports," "return to work, leisure, driving," and "interprofessional practice."
2. Non-invasive Brain Stimulation Techniques for the Improvement of Upper Limb Motor Function and Performance in Activities of Daily Living After Stroke: A Systematic Review and Network Meta-analysis.
Ahmed I, Mustafaoglu R, Rossi S, et al.
Arch Phys Med Rehabil. 2023 Oct;104 (10):1683-1697. doi: 10.1016/j.apmr.2023.04.027.
Results: 87 RCTs with 3750 participants were included. Pairwise meta-analysis showed that all non-invasive brain stimulation (NiBS) except continuous theta-burst stimulation (TBS) (cTBS) and cathodal transcranial direct current stimulation (tDCS) were significantly more efficacious than sham stimulation for motor function (standardized mean difference [SMD] range 0.42-1.20), whereas transcutaneous vagus nerve stimulation (taVNS), anodal tDCS, and both low and high frequency repetitive transcranial magnetic stimulation (rTMS) were significantly more efficacious than sham stimulation for ADLs (SMD range 0.54-0.99). NMA showed that taVNS was more effective than cTBS (SMD: 1.00; 95% CI (0.02-2.02)), cathodal tDCS (SMD: 1.07; 95% CI (0.21-1.92)), and Physical rehabilitation alone (SMD: 1.46; 95% CI (0.59-2.33)) for improving motor function. P-score found that taVNS is best ranked treatment in improving motor function (SMD: 1.20; 95% CI (0.46-1.95)) and ADLs (SMD: 1.20; 95% CI (0.45-1.94)) after stroke. After taVNS, excitatory stimulation protocols (intermittent TBS, anodal tDCS, and HF-rTMS) are most effective in improving motor function and ADLs after acute/sub-acute (SMD range 0.53-1.63) and chronic stroke (SMD range 0.39-1.16).
Conclusions: Evidence suggests that excitatory stimulation protocols are the most promising intervention in improving upper limb motor function and performance in ADLs. taVNS appeared to be a promising intervention for stroke patients, but further large RCTs are required to confirm its relative superiority.
3. Systematic review: Pharmacological interventions for the treatment of post-stroke fatigue.   Free PMC article
Chu SH, Zhao X, Komber A, et al.
Int J Stroke. 2023 Oct;18(9):1071-1083. doi: 10.1177/17474930231196648.
Results: We screened 33,297 citations and identified 10 published completed trials, 6 unpublished completed trials, and 6 ongoing trials. Pharmacological treatments were associated with lower fatigue severity at the end of treatment (10 published completed trials, 600 participants, pooled standardized mean difference (SMD) = -0.80, 95% confidence interval (CI): -1.29 to -0.31; I2 = 86%, p < 0.00001), but not at follow-up (265 participants, pooled SMD = -0.14, 95% CI: -0.38 to 0.10; I2 = 0, p = 0.51). However, these trials were small and had considerable risk of bias. Beneficial effects were seen in trials with low risk of bias on randomization, missing outcome data, and reporting bias. There were insufficient data on secondary outcomes for meta-analysis, but six trials reported improved quality of life.
Conclusion: There is insufficient evidence to support a particular pharmacological treatment for PSF, thus current clinical guidelines do not require amendment.
4. Robotic-Assisted Rehabilitation for Post-Stroke Shoulder Pain: A Systematic Review. Free PMC article
Gnasso R, Palermi S, Picone A, et al.
Sensors (Basel). 2023 Oct 3; 23(19):8239. doi: 10.3390/s23198239. 
Results: A comprehensive search of databases was conducted, targeting articles published up to August 2023. Studies were included if they investigated the impact of robotic-assisted rehabilitation on PSSP. The outcome of interest was pain reduction. The risk of bias was assessed using the Cochrane database. Of the 187 initially identified articles, 3 studies met the inclusion criteria, encompassing 174 patients. 
Conclusion: The reviewed studies indicated a potential benefit of robotic-assisted rehabilitation in reducing PSSP, with some studies also noting improvements in the range of motion and overall motor function. However, the results varied across studies, with some showing more significant benefits than others, because these use different protocols and robotic equipment.
9. Determinants of return to work after a stroke: a systematic review and meta-analysis. 
Orange C, Lanhers C, Coll G, et al.
Arch Phys Med Rehabil. 2023 Oct 3:S0003-9993(23)00521-X. doi: 10.1016/j.apmr.2023.08.027.
Results: Among the 39 studies, prognostic factors for return to work were haemorrhagic stroke (odds ratio 0.53 [95% confidence interval 0.45-0.60], n=18 studies), sex (male) (1.26 [1.14-1.40], n=31), aphasia (0.37 [0.20-0.69], n=7), occupation (white collar worker) (1.84 [1.64-2.06], n=17), independence in activities of daily living (3.99 [1.73-9.23], n=7) and stroke severity (NIHSS) (1.23 [1.08-1.39], n=6).
Conclusions: This meta-analysis highlighted positive and negative prognostic factors associated with return to work after stroke. Two categories were distinguished: modifiable and non-modifiable prognostic factors. This study provides information to help understand the issues, set appropriate objectives and implement appropriate strategies to guide people to return to work after stroke. Randomized controlled studies are needed to better evaluate work-place intervention programs as well as the effects of intravenous thrombolysis, and cognitive and neuropsychological rehabilitation on return-to-work rates after stroke. 
5. Association of post-stroke fatigue with physical activity and physical fitness: A systematic review and meta-analysis.
Larsson P, Bidonde J, Olsen U, et al.
Int J Stroke. 2023 Oct;18(9):1063-1070. doi: 10.1177/17474930231152132.
Results: We found moderate-certainty evidence of a weak association between higher post-stroke fatigue (PSF) and impaired fitness (meta r = -0.24; 95% confidence interval (CI) = -0.33, -0.15; n = 905, 7 studies), and very low-certainty evidence of no association between PSF and physical activity (PA) (meta r = -0.09; 95% CI = -0.34, 0.161; n = 430, 3 studies). Vote-counting showed a higher proportion of studies with associations between higher PSF and impaired fitness (pˆ = 0.83; 95% CI = 0.44, 0.97; p = 0.22, n = 298, 6 studies), and with associations between higher PSF and lower PA (pˆ = 0.75; 95% CI = 0.51, 0.90; p = 0.08, n = 2566, 16 studies). Very low- to moderate-certainty evidence reflects small study sample sizes, high risk of bias, and inconsistent results.
Conclusion: The meta-analysis showed moderate-certainty evidence of an association between higher PSF and impaired fitness. These results indicate that fitness might protect against PSF. Larger prospective studies and randomized controlled trials evaluating the effect of exercise on PSF are needed to confirm these findings.
10. Non-invasive brain stimulation effectively improves post-stroke sensory impairment: a systematic review and meta-analysis.
Chen G, Wu M, Chen J, et al.
J Neural Transm (Vienna). 2023 Oct; 130(10):1219-1230. doi: 10.1007/s00702-023-02674-x.
Results: A total of 14 RCTs were included (combined n = 804). Moderate-quality evidence suggested that non-invasive brain stimulation (NIBS) significantly improved sensory function after stroke, and significant effects were observed up to 1 year after the intervention. In subgroup analysis, treatment with transcranial direct current stimulation (tDCS) or repetitive transcranial magnetic stimulation (rTMS) was significantly more effective than controls for recovery of sensory function in stroke patients. Stimulation of the primary motor cortex (M1), primary somatosensory cortex (S1) or M1 + S1 stimulation sites significantly improved sensory function.
Conclusion: NIBS for sensory dysfunction showed significant therapeutic potential in patients with different stages of stroke. No significant effects were observed in subjects with less than 10 NIBS stimulations. Significant therapeutic effects were observed with either high-frequency or low-frequency rTMS.
11. Are People with Aphasia Included in Stroke Trials? A Systematic Review and Narrative Synthesis.  Free PMC article
Vaughan E, Manning MX. 
Clin Rehabil.2023Oct; 37 (10):1375-1385. doi: 10.1177/02692155231172009.
Results: Fifty-seven randomised controlled trials (RCTs) were included. These examined self-management (32%), physical (26%) psychological wellbeing/health-related quality of life (HRQL), (18%), cognitive (14%), and multidisciplinary (11%) interventions. Of 7313 participants, 107 (1.5%) had aphasia and were included in three trials. About one-third did not report on aphasia (32%); over one quarter required functional communication (28%); one quarter excluded all aphasia (25%); and 14% excluded severe aphasia. No aphasia-specific inclusion/retention strategies were available.
Conclusion: The findings highlight ongoing under-representation. However, due to shortcomings in aphasia reporting, the findings may underestimate actual inclusion rate. Excluding people with aphasia (PwA) has implications for the external validity, effectiveness, and implementation of stroke research findings. Triallists may require support in aphasia research strategies and methodological reporting.
12. Efficacy of Robot-Assisted and Virtual Reality Interventions on Balance, Gait, and Daily Function in Patients With Stroke: A Systematic Review and Network Meta-analysis. 
Zhang B, Wong KP, Kang R, et al. 
Arch Phys Med Rehabil. 2023 Oct; 104(10):1711-1719. doi: 10.1016/j.apmr.2023.04.005. 
Data synthesis: A total of 52 randomized controlled trials involving 1,559 participants were included in this study. Based on the ranking probabilities, robot-assisted rehabilitation combined with virtual reality was most effective in improving balance (surface under the cumulative ranking curve [SUCRA] =82.0%; mean difference [MD] =4.10; 95% confidence interval [CI], 0.43 to 7.67). Virtual reality was most effective in improving velocity (SUCRA=97.8%; MD=-0.15; 95% CI, -0.24 to -0.06) and daily function (SUCRA=92.1%; MD=-7.85; 95% CI, -15.18 to -1.07).
Conclusions: Compared to robot-assisted training and conventional therapy, robot-assisted training combined virtual reality was most likely the best intervention for balance, and virtual reality might be the most helpful in improving daily function for patients after stroke. Further studies are needed to clarify the specific efficacy of robot-assisted training combined with virtual reality and virtual reality on gait.
13. 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.
6. Overground Robotic Exoskeleton Training for Patients With Stroke on Walking-Related Outcomes: A Systematic Review and Meta-analysis of Randomized Controlled Trials. 
Leow XRG, Ng SLA, Lau Y. 
Arch Phys Med Rehabil. 2023 Oct;104 (10):1698-1710. doi: 10.1016/j.apmr.2023.03.006.
Result: Twenty trials involving 758 participants across 11 countries were included in this review. The overall effect of overground robotic exoskeletons on walking ability at postintervention (d=0.21; 95% confidence interval [CI], 0.01, 0.42; Z=2.02; P=.04) and follow-up (d=0.37; 95% CI, 0.03, 0.71; Z=2.12; P=.03) and walking speed at postintervention (d=0.23; 95% CI, 0.01, 0.46; Z=2.01; P=.04) showed significant improvement compared with conventional rehabilitation. Subgroup analyses suggested that robotic exoskeleton (RE) training should combine with conventional rehabilitation. A preferable gait training regime is <4 times per week over ≥6 weeks for ≤30 minutes per session among patients with chronic stroke and ambulatory status of independent walkers before training. Meta-regression did not identify any effect of the covariates on the treatment effect. The majority of randomized controlled trials had small sample sizes, and the certainty of the evidence was very low.
Conclusion: Overground RE training may have a beneficial effect on walking ability and walking speed to complement conventional rehabilitation. Further large-scale and long-term, high-quality trials are recommended to enhance the quality of overground RE training and confirm its sustainability.
7. Delivering constraint-induced movement therapy in stroke rehabilitation requires informed stakeholders, sufficient resources and organisational buy-in: a mixed-methods systematic review.
Weerakkody A, White J, Hill C, et al. 
J Physiother. 2023 Oct; 69 (4):249-259. doi: 10.1016/j.jphys.2023.08.007.
Results: Searches yielded 1,450 titles after removal of duplicates; 60 full-text articles were assessed for eligibility and 14 studies were included (1,570 total participants). Thematic synthesis identified nine descriptive themes from which four analytical themes were developed:  constraint-induced movement therapy (CIMT) is challenging but support at all levels helps; therapists need the know-how, resources and staffing; CIMT is different to other interventions, and there are positives and negatives to this; and functional outcomes do not always meet high expectations. Quantitative survey themes included: knowledge, skills and confidence in delivering CIMT programs; patient factors; and institutional factors.
Conclusions: This review identified several determinants of implementation related to CIMT. Rehabilitation therapists need to develop their knowledge and skills to deliver CIMT, engage with organisational leaders, and develop CIMT protocols to fit the local clinical context in order to sustainably deliver CIMT in stroke rehabilitation services. Stroke survivors and carers require improved education to increase their engagement and participation. After addressing these determinants, future research should evaluate population-level outcomes and policy-level implementation in establishing CIMT as global standard rehabilitation practice.
8. Effectiveness of task-specific training using assistive devices and task-specific usual care on upper limb performance after stroke: a systematic review and meta-analysis. 
Rozevink SG, Hijmans JM, Horstink KA, et al. 
Disabil Rehabil Assist Technol. 2023 Oct; 18(7):1245-1258. doi: 10.1080/17483107.2021.2001061.
Results and conclusion: Both task-specific training using assistive arm devices (TST-AAD) and task-specific usual care (TSUC) improved the upper limb performance after stroke. In the sub-acute phase after stroke, TST-AAD was more effective than TSUC in reducing the upper limb impairment, although findings were based on only three studies. In the chronic phase, TST-AAD and TSUC showed similar effectiveness. No differences between the two types of training were found at the follow-up measurements. Future studies should describe training, device usage and criteria of task specificity in a standardized way to ease comparison. Implications for rehabilitation Arm or hand function is often undertreated in stroke patients, assistive training devices may be able to improve the upper limb performance. Task-specific training using assistive devices is effective in improving the upper limb performance after stroke. Task-specific training using assistive devices seems to be more effective in reducing impairment compared with task specific usual care in the subacute phase after stroke, but they are equally effective in the chronic phase of stroke.
9. Effects of rebound exercises on balance and mobility of people with neurological disorders: A systematic review.  Free PMC article
Okemuo AJ, Gallagher D, Dairo YM. 
PLoS One. 2023 Oct 5; 18(10):e0292312. doi: 10.1371/journal.pone.0292312
Results: Five studies were included comprising 130 participants aged 31.32±7.67 to 58±12 years, 72% male and 28% female. Participants were in-patients with stroke (49%), multiple sclerosis (24%), Parkinson's disease (15%) and spinal cord injury (12%). The included papers had moderate to high methodological quality. The timed up-and-go test revealed that the rebound group participants could walk 6.08 seconds quicker over three to eight weeks. Pooled results show that rebound exercise significantly improves mobility (-0.53[-0.94, -0.11], p = 0.01), but no significant improvement was observed in balance.
Conclusion: Rebound exercise has shown the potential to improve mobility in people with neurological disorders. However, the findings should be in the context that the included studies are few and participants were in in-patient settings.
10. Music-based interventions for unilateral spatial neglect: A systematic review
Neuropsychol Rehabil. 2023 Oct; 33(9):1462-1487. doi: 10.1080/09602011.2022.2111314. 
Results: Search strategies identified 186 potentially relevant articles, and 10 articles were collected for in-depth analysis. Preliminary results showed that unilateral spatial neglect (USN) patients performed better in cancellation tests than bisection tests after music-based intervention.
Conclusion: In summary, pleasant music listening may have a beneficial effect on the visual attention of USN patients, and it can be hypothesized that this is related to the positive mood and emotions of patients induced by music. Music with a dynamic auditory stimulus as a new music listening programme in USN rehabilitation is worthy of further investigation. Instrument playing intervention can be considered as a multisensory stimulation to ameliorate neglect performance via multiple mechanisms. However, current results only support the short-term positive effects of music-based interventions on USN.
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1. The role of robot-assisted training on rehabilitation outcomes in Parkinson's disease: a systematic review and meta-analysis.
Authors: 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.
Authors: 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.
Authors: Rotondo R, Proietti S, Perluigi M, et al.,
Ageing Res Rev. 2023 Oct 14; 92: 102089. doi: 10.1016/j.arr.2023.102089.
Results & Conclusion: A total of 18 articles, of which exercise programs of interventions were codified in terms of type, intensity and duration adopting a standardisation methodology, were included in the systematic review. Six papers, describing the effect of different training programs on BDNF and IGF-1 levels, were included and independently analysed in two meta-analyses. Quantitative analysis for BDNF indicated a statistically significant improvement in serum concentration of PD patients (MD: 5.99 ng/mL; 95%IC: 0.15 -11.83; I2 = 77%) performing physical activity compared with control conditions in RCTs. Preliminary evidence supported the hypothesis that a moderate intensity aerobic exercise (MIAE) would be necessary to induce the changes in NFs. However, sensitivity analysis of meta-analysis and the few studies included in subgroup analysis did not support these results. Alongside, meta-analysis followed by sensitivity analysis revealed a potential change in serum IGF-1 (MD: 33.47 ng/mL; 95%IC: 8.09-58.85) in PD patients performing physical activity with respect controls in RCT studies. Considering the limited evidence to support or refute the increase in NFs levels in PD patients performing physical activity, there is a need to develop a rigorous controlled randomized trial, with standardization for loading intensity of physical activity, greater sample size, and a correct stratification of PD patients to establish a well-defined correlation between physical activity and NFs levels.

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
Authors: 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.
Authors: 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 virtual reality (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.
Authors: 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.
Authors: 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.
Authors: 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 multi

10. Effects of rebound exercises on balance and mobility of people with neurological disorders: A systematic review.
Free full text link
Authors: Okemuo AJ, Gallagher D, Dairo YM.
PLoS One. 2023 Oct 5; 18(10):e0292312. doi: 10.1371/journal.pone.0292312.
Results: Five studies were included comprising 130 participants aged 31.32±7.67 to 58±12 years, 72% male and 28% female. Participants were in-patients with stroke (49%), multiple sclerosis (24%), Parkinson's disease (15%) and spinal cord injury (12%). The included papers had moderate to high methodological quality. The timed up-and-go test revealed that the rebound group participants could walk 6.08 seconds quicker over three to eight weeks. Pooled results show that rebound exercise significantly improves mobility (-0.53[-0.94, -0.11], p = 0.01), but no significant improvement was observed in balance.
Conclusion: Rebound exercise has shown the potential to improve mobility in people with neurological disorders. However, the findings should be in the context that the included studies are few and participants were in in-patient settings. PROSPERO registration: CRD42021298030.

11. Clinical assessment of upper limb impairments and functional capacity in Parkinson's disease: a systematic review. Free full text link
Authors: 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.
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.   
For all feedbacks, comments, and recommendations for improvements, please contact us
Evidence-based Practice Research Group
Ghana Physiotherapy Association
P. O. Box KB 77 Korle-Bu, Accra, Ghana
Email: evidenceupdates_gpa@outlook.com 
Website: www.physioghana.com  
[bookmark: Acknowlegment][bookmark: _Hlk98164056]Acknowledgment
We acknowledge all researchers within the team for working diligently to produce this month’s edition of the Newsletter: 
Beatrice Sankah – Visiting Researcher, University of Southampton, United Kingdom and Evidence-based practice expert
Mary W Agoriwo - PhD student, Stellenbosch University, South Africa; Assistant lecturer, University of Health and Allied Sciences, Ho, Ghana
Martin Ackah – PhD Student, Northumbria University, United Kingdom and Biostatistician
Akua Bilson - Senior Physiotherapist and researcher, the Trust Hospital, Accra, Ghana
Cosmos Yarfi – PhD Candidate, University of the Western Cape, South Africa; Lecturer, University of Health and Allied Sciences, Ho, Ghana
Adjoa Banson – PhD student, University of Cape Town, South Africa; Assistant lecturer, University of Health and Allied Sciences, Ho, Ghana
Hosea Boakye - Senior Physiotherapist and researcher, LEKMA Hospital, Accra, Ghana
Copyright © Ghana Physiotherapy Association
[bookmark: _GoBack]Back to Introduction	

GPA Evidence Updates Oct23/Edition
15Nov23			
12

image1.PNG
‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘

Evidence Updates





