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[bookmark: _Hlk97632346]Welcome to September 2024 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. 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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There were no guidelines found this month for stroke, cerebral palsy, Parkinson’s disease, and low back pain.
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[bookmark: CP_Systemtic_Review][bookmark: _Ref97704960][bookmark: _Hlk109796769]Cerebral palsy
1. Effects of hippotherapy on motor function of children with cerebral palsy: a systematic review study. Free full text article 
Plotas P, Papadopoulos A, Apostolelli EM et al., 
tal J Pediatr. 2024 Sep 19; 50 (1):188. doi: 10.1186/s13052-024-01715-9 
Results: The findings demonstrate improvements in various aspects of motor function more specifically in gross motor function skills, balance, coordination, gait parameters, and muscle strength. Two of ten studies used the Horse-Riding Simulator with significant improvements in postural control in sitting, motor function, and hip abduction range of motion. Hippotherapy can improve motor function skills of children between 2 and 14 years of age with cerebral palsy, affecting their well-being and overall quality of life. 
Conclusion: Hippotherapy can have a positive effect either as a standalone treatment or as a part of other traditional therapies. Extended research is needed to assess whether hippotherapy may present significant long-term changes in motor skills in children with cerebral palsy. 
 
2. Effects of pulmonary function improvement devices in the pediatric population with cerebral palsy: Systematic review and meta-analysis of randomized clinical trials. Free full-text article 
Cayeiro-Marín M, Merino-Andrés J, Hidalgo-Robles Á et al., 
Respir Med. 2024 Sep; 231: 107717. doi: 10.1016/j.rmed.2024.107717 
Results: Nine studies were included in the systematic review with meta-analysis, involving a total of 321 children aged between 6 and 18 years after secondary analyses were conducted. Feedback devices were found to be more effective in improving maximum expiratory pressure (effect size − 0.604; confidence interval − 1.368 to 0.161), peak expiratory flow, forced expiratory volume in 1 s, and forced vital capacity. Inspiratory muscle training devices yielded better effectiveness in improving maximum inspiratory pressure (effect size − 0.500; confidence interval − 1.259 to 0.259), the Tiffeneau index, and quality of life 
Conclusion: Both devices showed potential in improving pulmonary function in children with cerebral palsy. Further high-quality clinical trials are needed to determine the optimal dosage and the most beneficial device type for each pulmonary function parameter. 
 
3. Efficacy of aerobic exercise on the functioning and quality of life of children and adolescents with cerebral palsy: A systematic review and meta-analysis. Free full-text article 
Esther G. Soares, Cláudio H. V. Gusmão et al., 
Dev Med Child Neurol. 2024; 66: e184. doi.org/10.1111/dmcn.15570 
Results: Fifteen articles were reviewed that investigated the benefits of different types of aerobic exercise (e.g. walking, treadmill training, water activities and sports, running and jumping). Aerobic exercise has been shown to improve cardiovascular fitness, gross motor function, mobility, balance, and participation. However, aerobic exercise did not result in benefits in muscle strength, spasticity, gait, and quality of life. 
Conclusions: The variety of aerobic exercise treatments used in the studies makes it difficult to establish a specific protocol for children and adolescents with CP. Furthermore, most of the studies analysed included small samples and the quality of the studies ranged from low to making them difficult to interpret. Therefore, new studies with larger samples and of better quality are still necessary 
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1. 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. 2024 Sep; 40 (9):2130-2149. doi: 10.1080/09593985.2023.2232003
Results: Seventeen studies (1078 participants) were included in this review. 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

2. Network Meta-analysis and Economic Evaluation of Neurostimulation Interventions for Chronic Nonsurgical Refractory Back Pain.
Eldabe S, Nevitt S, Bentley A, Mekhail NA et al. 
Clin J Pain. 2024 Sep 1; 40 (9):507-517. doi: 10.1097/AJP.0000000000001223.
Results: Closed-loop SCS resulted in statistically and clinically significant reductions in pain intensity (mean difference [MD] 32.72 [95% CrI 15.69-49.78]) and improvements in secondary outcomes (Oswestry Disability Index [ODI] and health-related quality of life [HRQoL]) compared with fixed-output SCS at 6-month follow-up. Compared with CMM, both closed-loop and fixed-output SCS resulted in statistically and clinically significant reductions in pain intensity (closed-loop SCS vs. CMM MD 101.58 [95% CrI 83.73-119.48]; fixed-output SCS versus CMM MD 68.86 [95% CrI 63.43-74.31]) and improvements in secondary outcomes (ODI and HRQoL). Cost-utility analysis showed that closed-loop SCS dominates fixed-output SCS and CMM, and fixed-output SCS also dominates CMM.
Discussion: Current evidence showed that closed-loop and fixed-output SCS provide more benefits and cost-savings compared with CMM for patients with NSRBP.

3. Physiotherapy-led care versus physician-led care for persons with low back pain: A systematic review.
Severijns P, Goossens N, Dankaerts W et al. 
Clin Rehabil. 2024 Sep 27:2692155241282987. doi: 10.1177/02692155241282987.
Results: Eighteen studies comprising 1,481,980 persons with low back pain were included. Most studies were non-randomised retrospective or prospective cohort studies. In primary care (15 studies), consistent evidence, though of mostly very low certainty, indicated that physiotherapy-led care leads to higher patient satisfaction, less use of medication, injections and imaging, fewer physician's visits, lower total healthcare costs, and less sick leave compared to physician-led care, without increased harm. In emergency care (three studies), evidence of very low certainty showed that physiotherapy-led care leads to shorter waiting and treatment times, and fewer hospital admissions.
Conclusion: Physiotherapy-led care is a clinically, time- and cost-effective care pathway for low back pain, although the certainty of evidence was overall very low. Further high-quality research with a greater focus on clinical outcomes is warranted.
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Stroke
1. Effectiveness of non-pharmacological therapies for treating post-stroke depression: A systematic review and network meta-analysis.  Free Full-text Article 
Yi Y, Zhao W, Lv S, et al. 
Gen Hosp Psychiatry. 2024 Sep-Oct; 90:99-107. doi: 10.1016/j.genhosppsych.2024.07.011. 
Results: The NMA included 43 studies with a total of 3138 participants. Random-effects models revealed significant efficacy for acupuncture (ACUP) (P-score = 0.92; pooled standardized mean difference (95% CI): -3.12 (-4.63 to -1.60)) and transcranial direct current stimulation (P-score = 0.85; -2.78 (-5.06 to -0.49)) compared to the treatment as usual (TAU) group. In categorical comparisons, TCM_PT (P-score = 0.82; -1.91 (-3.54 to -0.28)), TCM (P-score = 0.79; -1.65 (-2.33 to -0.97)), and NIES (P-score = 0.74; -1.54 (-2.62 to -0.46)) showed significant differences compared to TAU group. Furthermore, our results indicated no significant difference between PT and the control groups. However, Confidence in Network Meta-Analysis results indicated very low overall evidence grade. 
Conclusion: Limited evidence suggests that ACUP may be the most effective non-pharmacological therapy for improving PSD, and TCM_PT is the best intervention class. However, the evidence quality is very low, underscoring the need for additional high-quality RCTs to validate these findings, particularly given the limited number of RCTs available for each therapy. 

2. Recovery of Visuospatial Neglect With Standard Treatment: A Systematic Review and Meta-Analysis. 
Free full-text article  
Overman MJ, Binns E, Milosevich ET, et al. 
Stroke2024Sep; 55(9):23252339. doi10.1161/STROKEAHA.124.046760. 
Results: The search captured 4130 articles including duplicates, and 111 full-text reviews were undertaken. A total of 27 studies reporting data from 839 stroke survivors with neglect were included for review. Meta-analyses indicated a recovery rate of 42% in the early phase, which increased to 53% in the mid-recovery phase. Additional recovery in the late phase was minimal, with an estimated 56% recovery rate. Heterogeneity of studies was high (I2>75%) in all 3 phases of recovery. Estimates were robust to sensitivity analyses. Metaregressions showed significantly greater recovery in studies that included patients with left-hemisphere lesions (β=0.275, P<0.05, I2=84%). 
Conclusions: Most recovery from neglect occurs in the first 3 months, although additional gains can be expected up to 6 months poststroke. While a large proportion of patients recover from neglect, over 40% show persistent symptoms. Further research is needed on effective rehabilitation interventions, particularly focusing on patients most at risk of chronic visuospatial neglect. 
 
3. Therapeutic effect of adjuvant therapy added to constraint-induced movement therapy in patients with subacute to chronic stroke: a systematic review and meta-analysis 
Kaneko T, Maeda M, Yokoyama H, et al. 
Disabil Rehabil. 2024 Sep; 46(18):4098-4112. doi: 10.1080/09638288.2023.2269843. 
 
Results: Eighteen eligible RCTs were included in the analysis. Adding CIMT to adjunctive therapy significantly improved FMA compared with CIMT alone (mean difference [MD] 4.02, 95% confidence interval [CI] 2.60-5.44; I2 = 85%; 15 studies; 330 participants). Similarly, the ARAT and MAL-AOU scores improved significantly. 
Conclusions: CIMT combined with several adjunctive therapies effectively improved upper limb function. 
 
4. Comparing the effects of different acupoint-stimulating therapies in mitigating post-stroke spasticity and motor dysfunction in older stroke survivors: A network meta-analysis of randomized trials 
Zhu GC, Chen KM, Belcastro F, et al. 
Maturitas. 2024 Sep; 187:108040. doi: 10.1016/j.maturitas.2024.108040. 
Acupoint-stimulating therapies have often been used to manage stroke-related spasticity and motor dysfunction. However, the effects of different acupoint-stimulating therapies in older stroke survivors have been unclear. This systematic review and network meta-analysis compared the effects of different acupoint-stimulating therapies in managing spasticity and motor dysfunction in older stroke survivors. The study followed the Preferred Reporting Items for Systematic Reviews and Meta-Analyses guidelines. We searched 7 databases for studies published up to July 2023. Inclusion criteria were: (1) older adults with strokes; (2) treatments were acupoint-stimulating therapies; (3) a control group did not receive acupoint-stimulating therapy, or the study compared different acupoint-stimulating therapies; and (4) outcomes included spasticity and motor function. Methodological quality was assessed with Risk-of-bias tool for randomized trials version 2, while R and Metainsight were used to conduct the network meta-analysis.  
We analyzed 27 studies and the results showed that non-invasive electroacupuncture and warm acupuncture were more effective in reducing spasticity than conventional acupuncture (standardized mean difference and 95 % confidence intervals = 1.35/1.19 [0.57; 2.13/0.54; 1.83]) and invasive electroacupuncture (standardized mean difference and 95 % confidence intervals = 0.96/0.80 [0.12; 1.80/0.08; 1.51]). Conventional acupuncture and invasive electroacupuncture were effective in improving motor function (standardized mean difference and 95 % confidence intervals = 0.99/1.41 [0.42; 1.56/0.54; 2.28]). However, there was significant inconsistency for the effects of invasive electroacupuncture between studies. Our findings suggest that for older stroke survivors with spasticity, non-invasive electroacupuncture and warm acupuncture are appropriate, whereas conventional acupuncture is more appropriate for patients aiming for motor recovery. 
 
5. Noninvasive Neuromodulation Combined With Rehabilitation Therapy Improves Balance and Gait Speed in Patients With Stroke: A Systematic Review and Network Meta-analysis 
Tangjade A, Suputtitada A, Pacheco-Barrios K, et al. 
Am J Phys Med Rehabil. 2024 Sep 1; 103(9):789-796. doi: 10.1097/PHM.0000000000002439. 
Results: We included 34 studies (N = 915 patients). Sixty percent had moderate-to-high methodological quality. The meta-analyses showed positive effects of repetitive transcranial magnetic stimulation combined with rehabilitation therapy compared with sham on gait speed, walking cadence, and balance function with weighted mean differences and 95% confidence interval of 0.08 (0.03 to 0.13), 7.16 (3.217 to 11.103), and 3.05 (0.52 to 5.57), respectively. Transcranial direct current stimulation showed improvement on the time up and go test (-0.88 [-1.68 to -0.08]). From the surface under the cumulative ranking analyses, repetitive transcranial magnetic stimulation is the best ranked treatment for gait speed and functional balance improvement compared with transcranial direct current stimulation and sham interventions. There were not enough studies to include cranial nerve noninvasive neuromodulation in the meta-analysis. 
Conclusions: Walking cadence and speed, functional balance significantly improved after repetitive transcranial magnetic stimulation with short-term effects, which were superior to that of transcranial direct current stimulation and sham treatments. Transcranial direct current stimulation showed short-term beneficial effects on the Time Up and Go test. 
 
6. Psychometric properties of wearable technologies to assess post-stroke gait parameters: A systematic review 
Silva RSD, Silva STD, Cardoso DCR, et al. 
Gait Posture. 2024 Sep; 113: 543-552. doi: 10.1016/j.gaitpost.2024.08.004. 
Results: Forty-two studies investigating validity (37 studies), reliability (16 studies), and measurement error (6 studies) of wearable technologies were included. Devices presented good reliability in measuring gait speed and step count; however, the quality of the evidence supporting this was low. The evidence of measurement error in step counts was indeterminate. Moreover, only two studies obtained angular results using wearable technology. 
Conclusion: Wearable technologies have demonstrated reliability in analyzing gait parameters (gait speed and step count) among post-stroke patients. However, higher-quality studies should be conducted to improve the quality of evidence and to address the measurement error assessment. Also, few studies used wearable technology to analyze angular changes during post-stroke gait. 
 
7. Implications of neuromuscular electrical stimulation on gait ability, balance and kinematic parameters after stroke: a systematic review and meta-analysis. Free full-text article 
Chen S, Gao J, Zhou Y, et al. 
J Neuroeng Rehabil. 2024 Sep 18; 21(1):164. doi: 10.1186/s12984-024-01462-2 
Results: 29 publications involving 1711 patients met the inclusion criteria. Meta-analysis showed no significant differences in Ten-meter walk test, Fugl-Meyer assessment lower extremity, Modified Ashworth Assessment and asymmetry between the NMES group and the control group. Besides, NMES was associated with changes in outcome indicators such as quantitative gait analysis speed [SMD = 0.53, 95% CI (0.20, 0.85), P = 0.001], cadence [SMD = 0.76, 95% CI (0.32, 1.20), P = 0.0008], affected side step length [SMD = 0.73, 95% CI (0.16, 1.31), P = 0.01], angle of ankle dorsiflexion [WMD = 1.57, 95% CI (0.80, 2.33), P < 0.0001], Six-Minute Walk Test [WMD = 14.83, 95% CI (13.55, 16.11), P<0.00001]. According to the PEDro scale, 21 (72.4%) studies were of high quality and 8 were of moderate quality (27.6%). 
Conclusions: Taken together, the review synthesis indicated that NMES might play a potential role in stroke-induced walking dysfunction. And NMES may be superior for survivors in the chronic phase than the acute and subacute phases, and the efficacy of short sessions received by patients was greater than that of those who participated in a longer session. Additionally, further comparisons of the effects of NMES with different types or stimulation frequencies may provide unexpected benefits. 
 
8. The role of the right hemispheric homologous language pathways in recovery from post-stroke aphasia: A systematic review 
Liu N, Ye TF, Yu QW. 
Psychiatry Res Neuroimaging. 2024 Sep; 343:111866. doi: 10.1016/j.pscychresns.2024.111866. 
The involvement of the right hemisphere, mainly the activation of the right cerebral regions, in recovery from post-stroke aphasia has been widely recognized. In contrast, the role of the right white matter pathways in the recovery from post-stroke aphasia is rarely understood. In this study, we aimed to provide a primary overview of the correlation between the structural integrity of the right hemispheric neural tracts based on the dual-stream model of language organization and recovery from post-stroke aphasia by systematically reviewing prior longitudinal interventional studies. By searching electronic databases for relevant studies according to a standard protocol, a total of 10 records (seven group studies and three case studies) including 79 participants were finally included. After comprehensively analyzing these studies and reviewing the literature, although no definite correlation was found between the right hemispheric neural tracts and recovery from post-stroke aphasia, our review provideds a new perspective for investigating the linguistic role of the right hemispheric neural tracts. This suggests that the involvement of the right hemispheric neural tracts in recovery from post-stroke aphasia may be mediated by multiple factors; thus, this topic should be comprehensively investigated in the future. 

9. Effect of insole on postural control and gait of stroke patients: a systematic review and meta-analysis 
Hozein M, Mortada H, Hamed M, et al. 
Int J Rehabil Res. 2024 Sep 1; 47(3):137-146. doi: 10.1097/MRR.0000000000000632. 
This systematic review aims to examine the evidence of adding postural insole to traditional physical therapy to improve weight distribution, gait, mobility, balance, and postural control in stroke survivors. Five databases were searched to retrieve all related randomized controlled trials examining the effect of insole on stroke patients. Two independent authors checked the potential articles against eligibility criteria according to the PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses) guidelines. A meta-analysis was conducted for available outcomes and the statistical heterogeneity was examined using the I2 test. Of 762 articles, only 15 with 448 patients were included after they met the inclusion criteria with most of them including participants exceeding 6 months of stroke incidence. When insole was used as compelled body weight shifting method, pooled statistical analysis revealed significant improvement in gait velocity [standardized mean difference (SMD) = 0.67; 95% confidence interval (CI): 0.31, 1.02; P = 0.0003], cadence (SMD = 0.67; 95% CI: 0.16, 1.18; P = 0.01] and stride length (SMD = 1.11; 95% CI: 0.57, 1.65; P < 0.0001), while no significant effect on step length (SMD = 0.48; 95% CI: -0.37, 1.33; P = 0.27). Pooled statistical analysis of balance outcomes revealed significant improvement in weight-bearing symmetry balance (SMD = 0.82; 95% CI: 0.25, 1.39; P = 0.005) and long-term improvement in Berg Balance Scale (SMD = 1.19; 95% CI: 0.19, 2.20; P = 0.02), while no difference was observed in balance confidence (SMD = 0.44; 95% CI: -0.15, 1.04; P = 0.14) and sensorimotor functions (SMD = 0.36; 95% CI -0.39, 1.11; P = 0.35). Insoles significantly improved spatiotemporal gait parameters, gait symmetry, and static balance compared with traditional physical therapy alone. 

10. Efficacy of robot-assisted gait training on lower extremity function in subacute stroke patients: a systematic review and meta-analysis. Free full-text article 
Hu MM, Wang S, Wu CQ, et al.  
J Neuroeng Rehabil. 2024 Sep 19; 21(1):165. doi: 10.1186/s12984-024-01463-1. 
Results: A total of 24 RCTs were included in the analysis. The results indicate that, compared with CGT, RAGT led to significant improvements in the Fugl-Meyer Assessment for Lower Extremity [MD = 2.10, 95%CI (0.62, 3.59), P = 0.005], Functional Ambulation Category[MD = 0.44, 95%CI (0.23, 0.65), P < 0.001], Berg Balance Scale [MD = 4.55, 95%CI (3.00, 6.11), P < 0.001], Timed Up and Go test [MD = -4.05, 95%CI (-5.12, -2.98), P < 0.001], and 6-Minute Walk Test [MD = 30.66, 95%CI (22.36, 38.97), P < 0.001] for patients with subacute stroke. However, it did not show a significant effect on the 10-Meter Walk Test [MD = 0.06, 95%CI (-0.01, 0.14), P = 0.08]. 
Conclusions: This study provides evidence that RAGT can enhance lower extremity function, balance function, walking ability, and endurance levels compared to CGT. However, the quality of evidence for improvements in gait speed remains low. 
 
11. The effect of computerized cognitive training and transcranial direct current stimulation on working memory among post-stroke individuals: a systematic review with meta-analysis and meta-regression. Free full-text article  
Kazinczi C, Kocsis K, Boross K, 
BMC Neurol. 2024 Sep 4; 24(1):314. doi: 10.1186/s12883-024-03813-x. 
Results: The search yielded 4142 articles, nine of which (N = 461) fulfilled the inclusion criteria. In the case of CCT, we found significant improvement in Digit Span Backward Test (Z = 2.65, P = 0.008; 95% CI [0.10, 0.67]) and Visual Span Forward Test performance (Z = 3.05, P = 0.002; 95% CI [0.15, 0.69]), while for tDCS, we could not find a sufficient number of studies for the analysis. Furthermore, no significant moderating factor was found in the meta-regression. 
Conclusions: In conclusion, CCT appears to be a suitable choice to enhance WM span performance after stroke. However, further research is needed to investigate the effect of tDCS due to the limited number of studies. 
 
12. Assistive technologies, including orthotic devices, for the management of contractures in adults after a stroke. Free full-text article  
Mohammed Meeran RA, Durairaj V, Sekaran P, et al.  
Cochrane Database Syst Rev. 2024 Sep 23; 9(9):CD010779. doi: 10.1002/14651858.CD010779.pub2. 
Results: Seven studies fulfilled the inclusion criteria. Five of these were meta-analysed; they included 252 adults treated in acute and subacute rehabilitation settings. All studies compared assistive technology with routine therapy; one study also compared assistive technology with no treatment, but we were unable to obtain separate data for stroke participants. The assistive technologies used in the studies were electrical stimulation, splinting, positioning using a hinged board, and active repetitive motor training using a non-robotic device with electrical stimulation. Only one study applied stretching to end range. Treatment duration ranged from four to 12 weeks. The overall risk of bias was high for all studies. We are uncertain whether: • electrical stimulation to wrist extensors improves passive range of wrist extension (MD -7.30°, 95% CI -18.26° to 3.66°; 1 study, 81 participants; very low-certainty evidence); • a non-robotic device with electrical stimulation to shoulder flexors improves passive range of shoulder flexion (MD -9.00°, 95% CI -25.71° to 7.71°; 1 study; 50 participants; very low-certainty evidence); • assistive technology improves passive range of wrist extension with standardised force (SMD -0.05, 95% CI -0.39 to 0.29; four studies, 145 participants; very low-certainty evidence): • a non-robotic device with electrical stimulation to elbow extensors improves passive range of elbow extension (MD 0.41°, 95% CI -0.15° to 0.97°; 1 study, 50 participants; very low-certainty evidence). One study reported the adverse outcome of pain when using a hinged board to apply stretch to wrist and finger flexors, and another study reported skin breakdown when using a thumb splint. No studies reported hygiene or indirect measures of PROM. 
Conclusions: Only seven small RCTs met the eligibility criteria of this review, and all provided very low-certainty evidence. Consequently, we cannot draw firm conclusions on the effects of assistive technology compared with routine therapy or no therapy. It was also difficult to confirm whether there is a risk of harm associated with treatment using assistive technology. Future studies should apply adequate treatment intensity (i.e. magnitude and the duration of stretch) and use valid and reliable outcome measures. Such studies might better identify the role of assistive technology in the management of contractures in adults after a stroke.
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[bookmark: PD_Systemtic_Review][bookmark: _Ref97704993][bookmark: _Hlk133050438]Parkinson’s disease
1. Smartphone-Based Hand Function Assessment: Systematic Review. Free Full-text article 
Authors: Fu Y, Zhang Y, Ye B, et al., 
J Med Internet Res. 2024 Sep 16; 26:e51564. doi: 10.2196/51564.
Results: In total, 46 studies were included. Overall, 11 types of hand dysfunction-related problems were identified, such as Parkinson disease, wrist injury, stroke, and hand injury, and 6 types of hand dysfunctions were found, namely an abnormal range of motion, tremors, bradykinesia, the decline of fine motor skills, hypokinesia, and nonspecific dysfunction related to hand arthritis. Among all built-in smartphone sensors, the accelerometer was the most used, followed by the smartphone camera. Most studies used statistical methods for data processing, whereas ML algorithms were applied for disease detection, disease severity evaluation, disease prediction, and feature aggregation.
Conclusion: This systematic review highlights the potential of smartphone-based hand function assessment. The review suggests that a smartphone is a promising tool for hand function evaluation. ML is a conducive method to classify levels of hand dysfunction. Future research could (1) explore a gold standard for smartphone-based hand function assessment and (2) take advantage of smartphones' multiple built-in sensors to assess hand function comprehensively, focus on developing ML methods for processing collected smartphone data, and focus on real-time assessment during rehabilitation training. The limitations of the research are 2-fold. First, the nascent nature of smartphone-based hand function assessment led to limited relevant literature, affecting the evidence's completeness and comprehensiveness. This can hinder supporting viewpoints and drawing conclusions. Second, literature quality varies due to the exploratory nature of the topic, with potential inconsistencies and a lack of high-quality reference studies and meta-analyses.

2. The role of robot-assisted training on rehabilitation outcomes in Parkinson's disease: a systematic review and meta-analysis. Free Full-text article
Authors: Tao Y, Luo J, Tian J, et al.,
Disabil Rehabil. 2024 Sep; 46(18):4049-4067. 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.

3. Simulating space walking: a systematic review on anti-gravity technology in neurorehabilitation. Free Full-text article
Authors: Bonanno M, Maggio Mg, Quartarone A, et al.,
J Neuroeng Rehabil. 2024 Sep 13; 21(1):159. doi: 10.1186/s12984-024-01449-z.
Unstructured Abstract 
A systematic search, according to PRISMA guidelines, was conducted for all peer-reviewed articles published from January 2010 through September 2023, using the following databases: PubMed, Scopus, PEDro and IEEE Xplore. After an accurate screening, we selected only 16 articles (e.g., 5 RCTs, 2 clinical trials, 7 pilot studies, 1 prospective study and 1 exploratory study). The evidence collected in this systematic review reported promising results in the field of anti-gravity technology for neurological patients, in terms of improvement in gait and balance outcomes. However, we are not able to provide any clinical recommendation about the dose and parameters of anti-gravity treadmill training, because of the lack of robust high-quality RCT studies and large samples. 

4. Innovative technology-based interventions in Parkinson's disease: A systematic review and meta-analysis.
Free Full-text Article
Authors: Yau CE, Ho ECK, Ong NY, et al.,
Ann Clin Transl Neurol. 2024 Sep 5. doi: 10.1002/acn3.52160.
Results: Fifty-one randomized controlled trials with 2095 patients were included. For UPDRS (motor outcome), all interventions had similar efficacies. VR intervention was the most effective in improving TUG compared with control (MD: -4.36, 95% CrI: -8.57, -0.35), outperforming robotic, exercise, and proprioceptive interventions. Proprioceptive intervention significantly improved stride length compared to control intervention (MD: 0.11 m, 95% CrI: 0.03, 0.19), outperforming VR, robotic and exercise interventions. Virtual reality improved balance scale scores significantly compared to exercise intervention (SMD: 0.75, 95% CrI: 0.12, 1.39) and control intervention (SMD: 1.42, 95% CrI: 0.06, 2.77). Virtual reality intervention significantly improved QoL scores compared to control intervention (SMD: -0.95, 95% CrI: -1.43, -0.52), outperforming Internet-based interventions.
Conclusion:  VR-based and proprioceptive interventions were the most promising interventions, consistently ranking as the top treatment choices for most outcomes. Their use in clinical practice could be helpful in managing motor symptoms and QoL in PD.

5. Parkinson's disease motor intervention patterns: a network meta-analysis based on patient motor function. Free Full-text Article
Authors: Zhao H, Zhang L, Yang J, et al.,
Front Neurol. 2024 Sep 5; 15: 1432256. doi: 10.3389/fneur.2024.1432256.
Results: The network meta-analysis included a total of 111 studies involving 5,358 participants, 133 intervention experiments, and 31 intervention measures. Although most exercise interventions showed effectiveness, cumulative ranking curves under the surface (SUCRA) values showed that archery exercise significantly improved patients' MDS-UPDRS-III scores (SUCRA = 95.6%), significantly superior to routine care [standardized mean difference (SMD = 16.92, 95%CI = -28.97, -4.87)]. High-intensity and agility exercise (High strength and agility) referred to as high-intensity exercise or agility training or a combination of both, collectively termed as high-intensity agility training, significantly improved patients' completion time for the time-up-and-go test (SUCRA = 99.7%), (SMD = -7.88, 95%CI = -9.47, -6.28). Dance and Tai Chi exercises significantly improved patients' balance abilities: Mini-Balance Evaluation Systems Test (SUCRA = 77.9%), (SMD = 5.25, 95%CI = -0.42, 10.92) for dance intervention and Berg Balance Scale (SUCRA = 94.7%), (SMD = 11.22, 95%CI = 3.26, 19.18) for Tai Chi intervention. Dance also significantly improved patients' walking ability in the 6-min walk test (SUCRA = 80.5%), (SMD = 71.31, 95%CI = 13.77, 128.84).
Conclusion:  Compared to other exercises, archery, dance, Tai Chi, and high-intensity agility exercises demonstrate superior efficacy in improving the motor function of Parkinson's disease patients.

6. The psychometric properties of the Quality of Life in Neurological Disorders (Neuro-QoL) measurement system in neurorehabilitation populations: a systematic review. Free Full-text Article
Authors: Ataman R, Alhasani R, Auneau-Enjalbert L, et al.,
J Patient Rep Outcomes. 2024 Sep 18; 8(1):106. doi: 10.1186/s41687-024-00743-7.
Data synthesis: Neuro-QoL has sufficient measurement properties when used by individuals with Huntington's disease, Multiple Sclerosis, Parkinson's disease, stroke, lupus, cognitive decline, and amyotrophic lateral sclerosis. The strongest evidence is for the first four conditions, where test-retest reliability, construct validity, and responsiveness are nearly always sufficient (GRADE: moderate-high). Structural validity is assessed only in multiple sclerosis and stroke but is often insufficient (GRADE: moderate-high). Criterion validity is sufficient in some stroke and Huntington's disease domains (GRADE: high). Item response theory analyses were reported for some stroke domains only. There is limited, mixed evidence for responsiveness and measurement error (GRADE: moderate-high), and no cross-cultural validity evidence CONCLUSIONS: Neuro-QoL domains can describe and evaluate patients with Huntington's disease, multiple sclerosis, Parkinson's disease, and stroke, but predictive validity evidence would be beneficial. In the other conditions captured in this review, a limited number of Neuro-QoL domains have evidence for descriptive use only. For these conditions, further evidence of structural validity, measurement error, cross-cultural validity and predictive validity would enhance the use and interpretation of Neuro-QoL.

7. Current interventional model for movement in Parkinson's disease: network meta-analysis based on the improvement of motor ability. Free Full-text Article
Authors: HongFei Z, Li Z, Liang L, et al.,
Front Aging Neurosci. 2024 Sep 10; 16:1431277. doi: 10.3389/fnagi.2024.1431277
Results: The final NMA included 71 studies involving 3,732 participants, 87 intervention experiments, and 27distinct interventions. Although most exercise interventions showed some efficacy (reducing MDS-UPDRS-III score), cumulative ranking probability surface (SUCRA) values indicated that the best exercise interventions for motor function improvement were archery (95.6%), riding a bicycle (80.9%), and binary rhythm dance (80.8%).
Conclusion: An exercise intervention comprising archery, cycling, and (or) binary rhythm dance may yield superior improvements in motor function among patients with Parkinson's disease.

8. The effect of home-based exercise on motor and non-motor symptoms with Parkinson's disease patients: A systematic review and network meta-analysis
Authors: Xianqi Gao, Haoyang Zhang, Xueying Fu, et al.,
Journal of Clinical Nursing 2024 April 25; 33 (7): 2755-2774, https://doi.org/10.1111/jocn.17136 
Results: Thirty studies involving 2264 PD patients were included. Meta-analysis results showed that home-based exercise had a small effect in relieving overall motor symptoms in PD patients (SMD: −.28, 95% Crl [−.43; −.14]), improving quality of life (SMD = .15 [.03, .26]), walking speed (SMD = .30 [.04, .56]), balance ability (SMD = .18 [.04, .33]; p < .0001) and finger dexterity (SMD = .28 [.10, .46]). Mixed exercise (Mix) had better effects on improving motor symptoms and quality of life. In addition, the results of dose analysis showed that only mixed exercise exceeding 850 METs-min per week and more than 18 weeks can significantly alleviate the overall motor symptoms of PD patients.
Conclusion: Home-based exercise was an effective form of therapy for alleviating motor symptoms. In addition, Mix appeared to be more suitable for PD patients engaging in home-based exercise. Existing evidence suggested that significant therapeutic effects were achieved with a Mix, with a weekly exercise volume exceeding 850 METs and a duration of more than. 
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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: ebpresearchgroup_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: 
[bookmark: _GoBack]Beatrice Sankah – Lecturer, University of Cape Coast, Ghana; Visiting Researcher, University of Southampton, UK
Mary W Agoriwo - PhD Student, Stellenbosch University, South Africa; 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; Lecturer, University of Health and Allied Sciences, Ho, Ghana
Hosea Boakye - PhD Student, School of Health and Rehabilitation Science, Sargent College, Boston University; Senior Physiotherapist and Researcher, LEKMA Hospital, Accra, Ghana

We also acknowledge the unflinching support of our information technology consultant, Mr Darlington Morrison for his technical support with website design and monthly uploads of all GPA Evidence archives and GPA database.
Copyright © Ghana Physiotherapy Association 2024
Back to Introduction	

GPA Evidence Updates September24/Edition                                        15October24 	11

image1.PNG
‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘

Evidence Updates





