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[bookmark: _Hlk97632346]Welcome to June 2025 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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No relevant guidelines were found this month for all conditions.
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1. Effects of Whole-Body Vibration Therapy on Physical Function in Children with Cerebral Palsy: A Systematic Review and Meta-Analysis of Randomized Clinical Trials. Free full-text article
Huang CH, Chen CY, Lin HW, et al.
Phys Ther. 2025 Jun 2;105(6): pzaf052. doi: 10.1093/ptj/pzaf052.
Results: Our search yielded 23 studies involving 729 participants. Compared with the control group, the WBV group exhibited significantly greater improvements in walking speed (pooled mean difference: 14.26 cm/s [95% CI = 6.45 to 22.08 cm/s]), Timed "Up & Go" test (TUG) results (pooled mean difference = -2.52 seconds [95% CI = -3.66 to -1.37 seconds]), Gross Motor Function Measure scores (total score: pooled mean difference = 0.69 [95% CI = 0.30 to 1.08]; dimension D: pooled mean difference = 3.41 [95% CI = 0.53 to 6.29]; dimension E: pooled mean difference = 3.28 [95% CI = 1.36 to 5.20]), and overall stability index values (standardized mean difference = -1.20 [95% CI = -2.28 to -0.11]). The Modified Ashworth Scale results varied between the muscle groups, and no intolerable adverse effects of WBV were reported.
Conclusion: WBV improves postural control and motor performance in children with cerebral palsy by enhancing walking speed, TUG performance, and gross motor function without causing intolerable adverse effects. However, the certainty of the current evidence on the topic is very low or low. Additional well-structured trials are required to determine the optimal intensity of WBV treatment.

2. The effects of hydrotherapy on athletic ability in children with cerebral palsy: A systematic review and meta-analysis. Free full text article
Tao Y, Cao Z, Shin MC, et al.
PLoS One. 2025 Jun 10;20(6): e0325517. doi: 10.1371/journal.pone.0325517. 
Results: Sixteen studies were included, assessing the impact of hydrotherapy compared to conventional care on gross motor functions in children and adolescents with cerebral palsy. The findings indicated that hydrotherapy significantly improved gross motor functions [SMD = 0.41, 95% CI = 0.15-0.68, I2 = 59.5%, p < 0.05], with consistent effects observed in children aged ≤6 years [SMD = 0.42, 95% CI = 0.16-0.68, I2 = 38.2%, p < 0.05] and those aged >6 years [SMD = 0.43, 95% CI = 0.22-0.63, I2 = 59.5%, p < 0.05]. Subgroup analysis based on intervention duration revealed that programs lasting more than 10 weeks were associated with significant improvements [SMD = 0.48, 95% CI = 0.31-0.66, I2 = 65.1%, p < 0.05], whereas no significant effects were found in interventions lasting 10 weeks or less [SMD = 0.14, 95% CI = -0.26-0.53, I2 = 35.6%, p > 0.05]. Hydrotherapy demonstrated a certain positive effect on fine motor functions [SMD = 0.78, 95% CI = 0.46-1.10, I2 = 46.4%, p > 0.05].In contrast, no statistically significant improvements were observed in balance [SMD = 0.64, 95% CI = -0.05-1.34, I2 = 80.7%, p > 0.05] or muscle tone [SMD = -0.45, 95% CI = -0.98-0.07, I2 = 58.2%, p > 0.05].
Conclusion: The results indicate that hydrotherapy is more effective than conventional treatment in improving gross motor functions in children and adolescents with cerebral palsy, with consistent benefits observed across different age groups and in interventions of longer duration. Hydrotherapy also showed a positive trend in enhancing fine motor functions, although no significant improvements were observed in balance or muscle tone.

3. Effects of Virtual Reality Intervention on Motor Function and Activities of Daily Living of Children and Adolescents with Cerebral Palsy: A Systematic Review and Meta-analysis of Randomized Controlled Trials. Free full-text article
Li F, Pan W, Huang J, et al.
Arch Phys Med Rehabil. 2025 Jun 11:S0003-9993(25)00748-8. doi: 10.1016/j.apmr.2025.06.001.
Results:  The effect of VR intervention on gait (standardized mean difference [SMD]=0.52; 95% confidence interval [CI], 0.18-0.85) and GMF (SMD=0.76; 95% CI: 0.17, 1.34) has a moderate effect, while balance (SMD=1.1; 95% CI, 0.61-1.59), ADL (SMD=1.46; 95% CI, 0.71-2.2), and hand function (SMD=1.08; 95% CI, 0.17-2) have a great effect. Subgroup analysis reveals the influence of different intervention parameters on different functions. For example, balance is related to the intervention duration of >10 weeks, the frequency of 1-2 times per week, the Nintendo Wii platform, and nonimmersive VR.
Conclusion: Although the results show that VR intervention has a positive impact on MF and ADL, the high heterogeneity limits the stability of the conclusion. Future research needs to further explore the mechanism of VR intervention and try to set a reliable personalized intervention model.

4. Effectiveness of Active Video Games Used to Augment Physical Therapy for Improving Gross Motor Outcomes of Children with Cerebral Palsy: A Systematic Review and Meta-Analysis. Free full text article
Bajpai S, Firouzeh P, Pritchard L.
Games Health J. 2025 Jun 12. doi: 10.1089/g4h.2024.0137.
Results: Twelve articles met the inclusion criteria. Very low certainty evidence supported the use of active video games as an augmentative intervention for improving gross motor function (Z = 3.33; P < 0.001). Meta-analyses focused on other gross motor outcomes (i.e., balance and walking speed/distance) were not statistically significant. 
Conclusion: Active video games may be beneficial in combination with regular physical therapy for improving gross motor function. However, current evidence is weak, and high-quality research is required.

5. Effects of extracorporeal shock wave therapy on motor function in patients with cerebral palsy: a systematic review and meta-analysis. Free full text article
Peng HH, Sung MJ, Lee YH, et al.
Disabil Rehabil. 2025 Jun 7:1-10. doi: 10.1080/09638288.2025.2514261.
Results: Ten randomized controlled trials (RCTs) involving 341 individuals with CP were included. Comparison between the ESWT and control groups revealed significant improvements in MAS (standardized mean difference [SMD]: -0.84, 95% confidence intervals [CIs]: -1.23 to -0.46, p < 0.001), gait speed (MD: 0.12, 95% CI: 0.02-0.23, p = 0.02), cadence (MD: -3.01, 95% CI: -6.03 to 0, p = 0.05), stride length (MD: 0.22, 95% CI: 0.16-0.28, p < 0.001), Pediatric Balance Scale (MD: 2.3, 95% CI: 0.4-4.19, p = 0.02), and Gross Motor Function Measure-88 (MD: 9.72, 95% CI: 7.36-12.08, p < 0.001). 
Conclusions: Combining ESWT with conventional physiotherapy, botulinum toxin type A (BTX-A) injection, or ankle-foot orthotics positively affects spasticity, gait, balance, and motor function. In addition, spasticity significantly decreases, particularly with focused ESWT or ESWT targeting the upper limbs.
Back to content

Low back pain
1. Paralumbar compartment syndrome, a rare sequela of deadlifting: a case report and review of current literature. Free full text article
LaGreca M, Falconiero T, Viola A, et al
J Orthop Surg Res. 2024 Jun 23;19(1):372. doi: 10.1186/s13018-024-04860-3. 
Results: Given the paucity of literature on paralumbar compartment syndrome, the authors' goal is to promote awareness of the diagnosis, as it should be included in the differential diagnosis of intractable back pain after high exertional exercise. The current literature suggests that operative cases of paralumbar compartment syndromes have a higher rate of return to pre-operative function compared to those treated non-operatively. This case report further supports this notion. 
Conclusion: The authors recommend further study into this phenomenon, given its potential to result in persistent chronic exertional pain and irreversible tissue damage.

2. The Efficacy of the Smartphone App for the Self-Management of Low Back Pain: A Systematic Review and Assessment of Their Quality through the Mobile Application Rating Scale (MARS) in Italy. Free full text article
Scala L, Giglioni G, Bertazzoni L, et al.
Life (Basel). 2024 Jun 13;14(6):760. doi: 10.3390/life14060760.
Results: Of the six RCTs included, four reported a statistically significant decrease in pain in favor of the app group, and two RCTs did not. Only in a non-RCT was there an increase in the disability score. In the application research conducted on mobile stores, we identified and rated 25 applications through MARS. The overall scores ranged from 1.93 to 3.92 for the IOS app and 1.73 to 4.25 for the Play Store app. 
Conclusion: The findings suggest that few apps meet satisfying quality, content, and functionality criteria for LBP self-management.

3. Physical therapy for acute and sub-acute low back pain: A systematic review and expert consensus. Free full-text article
Wang XQ, Wang YL, Witchalls J, et al.
Clin Rehabil. 2024 Jun;38(6):715-731. doi: 10.1177/02692155241229398. 
Results: Twenty-one systematic reviews and 21 randomized controlled trials were included. Spinal manipulative therapy and low-level laser therapy are recommended for acute low back pain. Core stability exercise/motor control, spinal manipulative therapy, and massage can be used to treat sub-acute low back pain.
Conclusions: The consensus statements provided medical staff with appliable recommendations of physical therapy for acute and sub-acute low back pain. This consensus statement will require regular updates after 5-10 years.

4. Effects of Stretching or Strengthening Exercise on Spinal and Lumbopelvic Posture: A Systematic Review with Meta-Analysis. Free full text article
Warneke K, Lohmann LH, Wilke J.
Sports Med Open. 2024 Jun 5;10(1):65. doi: 10.1186/s40798-024-00733-5. 
Results: A total of 23 studies with 969 participants were identified. Neither acute (d = 0.01, p = 0.97) nor chronic stretching (d=-0.19, p = 0.16) had an impact on posture. Chronic strengthening was associated with large improvements (d=-0.83, p = 0.01), but no study examined acute effects. Strengthening was superior (d = 0.81, p = 0.004) to stretching. Sub-analyses found strengthening to be effective in the thoracic and cervical spine (d=-1.04, p = 0.005) but not in the lumbar and lumbopelvic region (d=-0.23, p = 0.25). Stretching was ineffective in all locations (p > 0.05).
Conclusion: Moderate-certainty evidence does not support the use of stretching as a treatment of muscle imbalance. In contrast, therapists should focus on strengthening programs targeting weakened muscles.

5. A systematic review and bayesian meta-analysis of medical devices used in chronic pain management. Free full text article
Shetty A, Delanerolle G, Deng C, et al.
Sci Rep. 2024 Jun 12;14(1):13549. doi: 10.1038/s41598-024-63499-6.
Results: Our meta-analysis for pain reduction showed that transcutaneous electrical nerve stimulation combined with instrument-assisted soft tissue mobilization treatment and pulsed electromagnetic therapy produced significant treatment on chronic lower back pain patients. Pooled evidence revealed the use of medical device related interventions resulted in 0.7 degree of pain reduction under a 0-10 scale. Significant improvement in disability scores, with a 7.44 degree reduction in disability level compared to a placebo using a 50 score range was also seen. 
Conclusion: Our analysis has shown that the optimal use of medical devices in a sustainable manner requires further research, needing larger cohort studies, greater gender parity, in a more diverse range of geographical locations.

6. Effects of transcutaneous vagus nerve stimulation on chronic low back pain: a systematic review. Free full text article
Eid L, George M, Hady DAA.
BMC Musculoskelet Disord. 2024 Jun 26;25(1):498. doi: 10.1186/s12891-024-07569-w. 
Results: Our database search found 1084 RCT. A number of studies that were not necessary for the issue were removed, and the overall outcome was six trials. Risk of bias (ROB) evaluations at the study level (derived from outcomes) are reported. In the six studies, two (33.3%) had an overall uncertain ROB (i.e., some concerns), whereas one (16.7%) had a high overall ROB. Three trials (50%) had a low overall RoB.
Conclusion: There is still no evidence to support the use of transcutaneous vagus nerve stimulation as a viable therapeutic rehabilitation strategy. Therefore, we recommend high-quality trials and long-term follow-up to evaluate disability, quality of life, and pain outcomes in these patients.

7. How do the target concepts of pain science education combined with exercise contribute to the effect on pain intensity and disability in patients with chronic spinal pain? A systematic review and meta-analysis with moderator analysis. Free full text article
Núñez-Cortés R, Salazar-Méndez J, Calatayud J, et al.
Neurosci Biobehav Rev. 2024 Aug;163:105740. doi: 10.1016/j.neubiorev.2024.105740. 
Results: The total amount of target concepts of PSE showed a significant correlation with changes in pain intensity (k=11; F=4.45; p=0.04; R2=26.07 %). In terms of each target content, only a significant effect on pain intensity was obtained for 'transfer knowledge about pain to an adaptive behavioural change' (z=-2.35, P =0.019, 95 %CI -3.42 to -0.31) and 'reconceptualization of pain' (z=-2.43, P =0.015, 95 %CI -3.70 to -0.39). 
Conclusion: No significant effect on disability was found. These results may be useful for optimising the effectiveness of PSE programmes.

9. Effectiveness of exercise programs to reduce low back pain among nurses and nursing assistants: A systematic review and meta-analysis. Free full text article
Indrayani NLD, Kao CY, Suyasa IGPD, et al
J Safety Res. 2024 Jun; 89:312-321. doi: 10.1016/j.jsr.2024.01.001. 
Results: A total of 296 articles with 1,355 nursing staff from nine countries were obtained. Nine randomized controlled trials with a moderate to low risk of bias quality were included. Exercise programs had a small but significant effect on low back pain of nursing staff (SMD = -0.48; 95% CI = -0.76 to -0.19; p = 0.03, I2 = 62%, p = 0.001). A subgroup analysis of nurses and nursing assistants showed moderate and small effects, respectively (I2 = 0% p < 0.0001, SMD -0.73 CI 95% [-0.97 to -0.48], p = 0.76, and I2 = 0% p = 0.002, SMD -0.23 CI 95% [-0.38 to -0.08], p < 0.88). Exercise for back and trunk exhibited a moderate effect on low back pain (SMD -0.56 CI 95% [-0.86 to -0.25], p = 0.01, I2 = 66%, p < 0.0004). A subgroup analysis comparing age, under 40 years old revealed a moderate effect size (SMD = -0.59; 95% CI = -0.83to -0.35; p = 0.06; I2 = 64%, p < 0.0001).
Conclusions: Exercise programs are an effective treatment to reduce low back pain in nurses and nursing assistants, especially among younger staff.
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Stroke
1. Effects of cerebellar repetitive transcranial magnetic stimulation on stroke rehabilitation: A systematic review and meta-analysis. Free Full-Text Article
Wang X, Huang G, Wang D, et al.  
Brain Res Bull. 2025 Jun 1;225:111341. doi: 10.1016/j.brainresbull.2025.111341.
Results: This review included 18 studies (n = 638 participants), consisting of 14 RCTs and 4 case reports. A total of 6 studies focused on post-stroke dysphagia, while 12 studies investigated post-stroke motor dysfunction. Comparative analysis between treatment and control groups revealed statistically significant improvements in swallowing function, as measured by the Fiberoptic Endoscopic Dysphagia Severity Scale (FEDSS) (P = 0.02), the Penetration Aspiration Scale (PAS) (P < 0.001), and the Standardised Swallowing Assessment (SSA) (P < 0.001). Moreover, cerebellar rTMS treatment showed significant enhancements in balance abilities and activity of daily living among stroke patients, as indicated by significant increases in the Berg Balance Scale (BBS) (P = 0.003) and the Barthel Index (BI) (P = 0.04) compared to the control group.
Conclusions: Existing evidence suggests that cerebellar rTMS holds promise in mitigating post-stroke swallowing dysfunction and motor dysfunction. Stimulation by cerebellar rTMS appears to be an efficacious technique for enhancing stroke rehabilitation.

2. Effectiveness of Treadmill Training Intervention for the Management of Patients With Stroke: A Systematic Review and Meta-Analysis. Free Full-Text Article
Shi C, Xiao Y, Zang D, et al.
Int J Nurs Pract. 2025 Jun;31(3):e70020. doi: 10.1111/ijn.70020. 
Results: Fifty-nine studies were included. Meta-analysis demonstrated significant improvements in walking speed (SMD = 0.255; 95%CI: 0.141-0.369) and walking endurance (SMD = 0.277; 95%CI: 0.134-0.421) among stroke survivors receiving treadmill training. Subgroup analysis revealed that independent participants experienced greater benefits in walking speed (SMD = 0.345) and endurance (SMD = 0.374) compared to dependent participants. Studies employing BWSTT reported enhanced outcomes relative to those without BWSTT. Moderate to high heterogeneity was observed, and publication bias was detected.
Conclusion: Treadmill training, particularly when combined with BWSTT, effectively enhances walking speed and endurance in stroke survivors.

3. The transitional care from hospital to home for stroke survivors and their caregivers: A systematic review. Free Full-Text Article 
Veronese M, Vellone E, Alvaro R, et al. 
J Vasc Nurs. 2025 Jun;43(2):86-98. doi: 10.1016/j.jvn.2025.03.002. 
Results: Thirty studies were included in this systematic review. The main intervention observed in this systematic review was educational. Intervention programs, such as health coaching activities, home visits, telephone follow-up, and informative intervention during transition care from hospitals to home, could improve quality of life, self-efficacy, physical function, and activities of daily living in both stroke survivors and caregivers. This systematic review will help nurses and physicians to implement specific interventions during transitional period for stroke survivors, supporting and improving care delivery during this critical period.
Conclusions: This study supports educational and informative interventions to improve the physical functioning, quality of life, and self-efficacy of stroke survivors and reduce caregiver strain.

4. Tertiary prevention interventions for patients with stroke in African countries: a systematic review. Free Full Text Article
Adam L, Unverzagt S, Ngeh E, et al.  
BMJ Open. 2025 Jun 6;15(6):e080585. doi: 10.1136/bmjopen-2023-080585. 
Results: Of 3305 publications, 25 studies met the inclusion criteria involving cumulatively 973 patients with subacute and chronic stroke. Two-thirds of the trials were conducted in Nigeria and Egypt. The interventions covered physiotherapeutic, electrophysiologic, psychotherapeutic and transitional care domains with mostly beneficial outcomes. All included studies were RCTs with some concerns about methodologic quality.
Conclusion: This systematic review comprises heterogeneous effective interventions for tertiary stroke prevention mostly conducted in small productive research clusters. There is a growing body of research from African countries covering important fields of stroke rehabilitation, including local adaptations of the rehabilitation process and new knowledge concerning transcranial magnetic stimulation. There remains an urgent need to implement interventions aimed at overcoming barriers to stroke rehabilitation.

5. Impact of Vestibular Rehabilitation and Dual-Task Training on Balance and Gait in Survivors of Stroke: A Systematic Review and Meta-Analysis. Free Full-Text Article
Nairn B, Koohi N, Kaski D, et al.
J Am Heart Assoc. 2025 Jun 3;14(11):e040663. doi: 10.1161/JAHA.124.040663. 
Results: Eleven studies (n=509 participants) were included in the systematic review, and 10 studies (n=413 participants) were included in a meta-analysis. The average participant age was 60.9 years, with 62.11% male. On average, 36 months had passed since stroke onset. The pooled effect standardized mean difference suggests that VRT has a significantly large effect for improving balance (standardized mean difference, 0.64 [95% CI, 0.44-0.85], P<0.00001), particularly from balance-specific training (standardized mean difference, 1.07 [95% CI, 0.70-1.45], P=0.002). Dual-task training (DTT) moderately improved gait (standardized mean difference, 0.46 [95% CI, 0.18-0.74], P=0.001), with greater benefits from DTT compared with single-task training.
Conclusions: Despite substantial heterogeneity across studies, the evidence supports that VRT, can probably improve balance, and DTT may improve gait outcomes among survivors of late subacute and chronic stroke. An optimal program for this population should focus on balance and DTT with subcomponents of gait and strength training. Further research is required to determine the optimal number of weeks, sessions/week, and duration (minutes) of VRT sessions.

6. Risk of bias assessment of post-stroke mortality machine learning predictive models: Systematic review. Free Full-Text Article 
Radley NM, Soh I, Saad AM, et al.
J Stroke Cerebrovasc Dis. 2025 Jun;34(6):108291. doi: 10.1016/j.jstrokecerebrovasdis.2025.108291. 
Results: A total of 9 studies were included, with an aggregate patient population of 669,424. Six studies used publicly available datasets, and four used hospital data with a follow up duration ranging from 7 days to 18 months. The range of area under the curve (AUC) for mortality prediction across the studies ranged from 0.81 to 0.95. All studies were determined to have a high overall risk of bias.
Conclusion: Machine learning models demonstrated great potential in predicting post-stroke mortality. However, implementation of these models in clinical practice is limited by high risk of bias. Future studies should focus on reducing this bias and enhancing the applicability of these models to improve the reliability of stroke mortality predictions.

7. The Effectiveness of Computerized Cognitive Training in Patients With Poststroke Cognitive Impairment: Systematic Review and Meta-Analysis. Free Full-Text Article
Gao M, Huang L, Yi J, et al.
J Med Internet Res. 2025 Jun 12;27:e73140. doi: 10.2196/73140. 
Results: A total of 19 trials were included in the meta-analysis (n=875 participants). The findings provided moderate- to high-quality evidence indicating that CCT significantly enhances general cognitive function (15 trials, standardized mean difference [SMD]= 0.46, 95% CI 0.21-0.71; P<.001, I2=60%), attention (11 trials, SMD=-0.45, 95% CI -0.64 to -0.25, P<.001, I2=0%), executive function (6 trials, SMD=0.39, 95% CI 0.12-0.67; P=.01, I2=0%), and quality of life of PSCI patients (9 trials, SMD=0.34, 95% CI 0.15-0.53; P<.001, I2=6%). However, low- to very low-quality evidence indicated that CCT has limited improvement in memory, language function, and motor function in patients with PSCI.
Conclusions: Based on moderate to severe levels of evidence, we conclude that CCT can significantly enhance general cognitive function, attention, executive function, and quality of life in PSCI patients. In addition, short-term high-frequency training was more effective than long-term low-frequency training. This review demonstrates CCT's effectiveness on cognitive function in patients with PSCI, though results vary due to differing intervention programs and CCT systems. Future research should increase sample sizes based on CCT system types and offer intensive, tailored training multiple times weekly. In addition, a structured maintenance plan is essential to sustain long-term benefits and prevent regression.

8. Effects of inspiratory muscle training on pulmonary function, diaphragmatic thickness, balance and exercise capacity in people after stroke: a systematic review and meta-analysis.
Liu F, Jones AYM, Tsang RCC, et al. 
Disabil Rehabil. 2025 Jun;47(12):2981-2996. doi: 10.1080/09638288.2024.2408606. 
Results: Nine studies (255 participants) were included. IMT significantly increased forced expiratory volume in one second (FEV1) (4 studies, 112 participants, mean difference (MD)=0.18 litre, 95% confidence interval (CI): 0.14-0.23); maximal inspiratory pressure (MIP) (8 studies, 226 participants, MD = 6.37 cm H2O, 95% CI: 1.26-11.49); and diaphragm thickness fraction (DTf) on both sides (MD of affected side vs. unaffected side: 51 vs. 37%). The evidence certainty for diaphragmatic function was moderate. No significant change was observed in forced vital capacity (FVC), balance function, exercise capacity and QOL.
Conclusion: This review reveals moderate evidence certainty in support of IMT improving diaphragmatic function. It appears that a training intensity between 30 and 50% MIP results in a significantly improved MIP.

9. Comparison of the efficacy of different protocols of repetitive transcranial magnetic stimulation and transcranial direct current stimulation on motor function, activities of daily living, and neurological function in patients with early stroke: a systematic review and network meta-analysis. Free Full-Text Article 
Ni X, Yuan Z, Xie R, et al. 
Neurol Sci. 2025 Jun;46(6):2479-2498. doi: 10.1007/s10072-025-08000-5. 
Results: The results of NMA showed that after early intervention, bilateral application of high- and low-frequency rTMS (BL-rTMS) performed best in improving the upper extremity motor function at the end of intervention (SUCRA: 92.8%) and 3 months (SUCRA: 95.4%). Besides, low-frequency rTMS (LF-rTMS) performed best in improving the lower extremity motor function (SUCRA: 67.7%). BL-rTMS was the most effective in ameliorating the ADL at the end of intervention (SUCRA: 100%) and 3 months (SUCRA: 85.6%). In terms of the NIHSS scores, BL-rTMS had the highest probability of being the most effective measure at the end of intervention (SUCRA: 99.7%) and 3 months (SUCRA: 97.05%). Besides, LF-rTMS (0%), 5 Hz-rTMS (0%), and intermittent theta-burst stimulation (iTBS) (0%) all exhibited a good safety profile.
Conclusion: BL-rTMS is the optimal stimulation protocol for improving upper extremity motor function, ADL, and neurological function in early stroke, with long-term efficacy.

10. The therapeutic effect of scraping on hemiplegia patients after stroke: A meta-analysis. Free Full-Text Article
Guo Y, Wang J, Gao M, Sun H, Cheng W. 
Medicine (Baltimore). 2025 Jun 13;104(24): e42743. doi: 10.1097/MD.0000000000042743.
Results: Twenty-three studies with 1905 patients were included, with 952 receiving scraping therapy and 953 receiving routine nursing and rehabilitation. Patients treated with scraping showed better therapeutic efficiency than the control group with statistical significance (odds ratio: 5.30, 95% confidence interval: [2.66, 10.56], P < .05). In addition, statistically significant differences were also observed in Barthel Index, NIH Stroke Scale, Visual Analogue Scale, World Health Organization Quality of Life, and activity of daily living assessments between the 2 groups.
Conclusion: Scraping therapy improves therapeutic efficiency and quality of life in hemiplegia patients after stroke, highlighting its positive significance for hemiplegia rehabilitation.

11. The impact of the number of sessions and stimulation parameters on repetitive transcranial magnetic stimulation efficacy for post-stroke upper extremity recovery: A systematic review and meta-analysis. 
Barreto G, Sánchez P, Dias R, et al.
Clin Rehabil. 2025 Jun;39(6):707-727. doi: 10.1177/02692155251328945. Epub 2025 Apr 13. PMID: 40223300.
Results: Thirty-five randomized clinical trials involving 897 patients were included. Compared to control groups, repetitive transcranial magnetic stimulation combined with other therapies improved upper extremity motor function with a higher effect size for: ≥ 15 sessions (SMD 0.72 95% CI, 0.37 to 1.08; p < 0.0001]), > 1 Hz frequencies (0.98 [95% CI, 0.48 to 1.48; p = 0001]), intensities of <100% of resting motor threshold (SMD 0.52 [95% CI, 0.29 to 0.75; p < 0.00001]), ≥ 1000 pulses per session (SMD 0.61 [95% CI, 0.40 to 0.82; p < 0.00001]), and ≥12,000 pulses per treatment (SMD 0.64 [95% CI, 0.36 to 0.93; p < 0.0001]).
Conclusion: To enhance post-stroke upper extremity function, the optimal repetitive transcranial magnetic stimulation protocol involves at least 15 sessions, frequencies above 1 Hz, intensities below 100% of resting motor threshold, at least 1000 pulses per session, and 12,000 pulses per treatment.
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[bookmark: PD_Systemtic_Review][bookmark: _Ref97704993][bookmark: _Hlk133050438]Parkinson’s disease
1. Updates on Motor Imagery and Action Observation in Parkinson's Disease Motor Rehabilitation: A Systematic Review and Meta-analysis.
Pettenuzzo TSA, Estivalet KM, Cabeleira MEP, et al.,
NeuroRehabilitation. 2025 Jun;56(4):438-450. doi: 10.1177/10538135251325459. 
Results: Six studies were included, 152 participants with PD (63.8% men, with ages ranging from 45.3 to 88 years). In the meta-analysis, no differences were found in the main outcome either in the "on" medication state (MD = -0.81; 95% CI = -6.20 to 4.58; p = 0.77; n = intervention: 43/comparator: 43; studies = 4; I2 = 28%) or "off" state (MD = 0.53; 95% CI = -2.74 to 3.79; p = 0.75; n = intervention: 47/comparator: 47; studies = 3; I2 = 0).
Conclusion: The applicability of MI and AO is diverse, but there is a lack of studies combining both interventions, especially with outcomes for the upper limbs.

2. The effectiveness of action observation and motor imagery in freezing of gait, speed, physical function and balance in Parkinson's disease: a systematic review and meta-analysis.
Lahuerta-Martín S, Ceballos-Laita L, Jiménez-Del-Barrio S, et al.,
Physiother Theory Pract. 2025 Jun;41(6):1297-1315. doi: 10.1080/09593985.2024.2404600. 
Results: Eight RCTs were included, with a methodological quality ranged from fair to high. There were statistically significant results in FOG at follow-up when comparing AO to sham intervention (SMD= -0.50, 95% CI -0.88, -0.11; I2: 0%) 3 studies, 107 participants). Interventions based on MI compared to sham intervention were statistically significant in speed at post-treatment (MD = -0.06, 95% CI -0.04, -0.08; I2: 0%) and balance at post-treatment (SMD = -0.97; 95% CI -1.79, -0.15).
Conclusions: Very low certainty of evidence was found proposing that: AO produce improvements in FOG at follow-up; and MI produce improvements in speed and balance at post-treatment.

3. Effectiveness of technological interventions on psychosocial well-being and perception of technological interventions among people with Parkinson's disease: A systematic review. Free Full-Text Article
Lau TK, Tse MK, Liu Y, et al.,
Australas J Ageing. 2025 Jun;44(2):e70034. doi: 10.1111/ajag.70034.
Results: This review included 27 articles with 752 people with PD, with seven categories of technologies implemented in physical rehabilitation. Qualitative findings indicated the overarching theme of coping with technological intervention. Three themes were identified: user perception of intervention design and functional appropriateness, attitude shift and coping, and perceived benefits from technological interventions. Unsuccessful coping attempts and overcomplicated intervention designs induced negative emotions and affected the psychosocial well-being of people with PD.
Conclusions: Although most PD technological interventions focused on physical rehabilitation, people with PD reported a psychosocial gain in improved autonomy and reinforced social relationships during the intervention period. A better rewardability intervention design was considered more satisfying and could promote self-acceptance rather than stress-inducing. Interventions' technological complexity should match participants' expectations and technological literacy to facilitate the coping process with the intervention for people with PD. More research would be required to quantify the reported psychosocial gain and examine the technological literacy of people with PD when designing a more appropriate intervention regime.

4. Standardized clinical assessments and advanced AI-driven instruments used to evaluate neurofunctional deficits, including within biomarker based framework, in Parkinson's disease - human intelligence made vs. AI models - systematic review. Free Full-Text Article
Authors: Anghelescu A, Munteanu C, Spinu A, et al., 
Front Med (Lausanne). 2025 Jun 13;12:1565275. doi: 10.3389/fmed.2025.1565275.
Results: Scholar Applying PRISMA type methodology (HI achieved), we have selected, matching the filtering criteria, 24 articles. Interrogating the two AI above-mentioned models, we obtained quite difficult to be availed/useful - comparative to our HI obtained - outcomes. Thus, when interrogating ChatGPT4.o, ChatGPT Scholar repeatedly, they provided - partially diverse - inappropriate related answers, including ones pending on the interrogator's IP, although they claimed to have this capacity.
Discussion: We consider, regarding their capabilities to achieve systematic literature reviews, that neither ChatGPT 4.o nor ChatGPT Scholar still cannot succeed this (yet, they keep improving lately). Additionally, we have consistently extended, including within a narrative related literature review, our 'dialogue" with these two AI facilities regarding their availability to enhance the related evaluation instruments accuracy on neurofunctional assessments within biomarker-based frameworks. So, our research aimed basically to emphasize the main topical data regarding these two important paradigms of knowledge (based on HI and on AI) acquirements - considering the impetuous development of the latter - and thus, possibly to contribute inclusively at improving the actual performances to achieve Systematic Literature Reviews through the PRISMA type method - for the moment still better served by HI.

5. Effectiveness of Telemedicine Interventions on Motor and Nonmotor Outcomes in Parkinson Disease: Systematic Review and Network Meta-Analysis.
Dou J, Wang J, Gao X, et al.,
J Med Internet Res. 2025 Jun 3;27: e71169. doi: 10.2196/71169.
Results: A total of 23 studies involving 1330 participants were included. Pairwise meta-analyses demonstrated that telemedicine significantly improved total motor symptoms (SMD=-0.61, 95% CI -1.19 to -0.4), cognitive function (SMD=0.58, 95% CI 0.15-1.01), depressive symptoms (SMD=-0.46, 95% CI -0.88 to -0.04), anxiety symptoms (SMD=-0.57, 95% CI -1.10 to -0.03), fear of falling (SMD=-0.48, 95% CI -0.77 to -0.19), and 6-minute walk test performance (mean difference=18.98, 95% CI 16.06-21.90 meters). The network meta-analysis revealed that e-Exercise was most effective for improving total motor symptoms (SMD=-1.01, 95% credible interval [CrI] -1.96 to -0.05) and 6-minute walk test performance. e-Cognitive was most effective for enhancing quality of life (SMD=0.39, 95% CrI 0.06-0.73) and cognitive function (SMD=1.02, 95% CrI 0.38-1.66), and reducing depressive (SMD=-1.28, 95% CrI -1.61 to -0.96) and anxiety symptoms (SMD=-1.07, 95% CrI -1.40 to -0.75). e-Visits had a limited impact across outcomes. Evidence quality was moderate or high for motor symptoms, quality of life, and depression, but low or very low for other outcomes.
Conclusions: Telemedicine is effective for improving motor and nonmotor outcomes in PD. e-Exercise is optimal for motor function and physical performance, while e-Cognitive is most effective for psychological and cognitive challenges. These findings highlight the importance of tailoring telemedicine programs to address specific therapeutic needs in PD management. 

6. The effect of exercise interventions on executive function in individuals with Parkinson's disease: A meta-analysis of main and moderator effects.
Chang CL, Wu SY, Ling DI, et al.,
Biol Psychol. 2025 Jun 6; 199:109061. doi: 10.1016/j.biopsycho.2025.109061
Results: Of 608 identified studies, 18 studies met eligibility criteria. The overall effect size (ES) of exercise on EF was small but positive and significant (ES= 0.21, p < .001). Among EF subdomains, cognitive flexibility showed significant improvement. Regarding exercise prescription, larger ES were observed for high (≥2 per week) frequency, moderate to vigorous intensity, mind-body exercise, and 45-60 min for each session. Sample characteristics such as older age, high levodopa equivalent daily dosage (LEDD) (≥600 mg/day), and baseline cognitive impairment were found to attenuate the effect of exercise on EF.
Conclusion: Exercise is a promising non-pharmacological intervention for enhancing EF in PD, particularly improving cognitive flexibility. Mind-body exercises appear particularly effective. Recommended programs should be moderate to vigorous in intensity, lasting 45-60 min, and conducted at least twice weekly for 13-16 weeks. The benefits of exercise diminish with age and with LEDD exceeding 600 mg/day. Additionally, PD patients with cognitive impairments may experience reduced benefits. Early exercise engagement is recommended, while disease severity and duration have minimal impact.

7. Treadmill training for gait rehabilitation in elderly patients with mild-to-moderate Parkinson's disease: a systematic review and meta-analysis. Free Full-Text Article
Yin X, Peng P, Zhang H, et al., 
Front Neurol. 2025 Jun 18;16:1609912. doi: 10.3389/fneur.2025.1609912.
Results: 16 RCTs comprising 582 participants were included. The meta-analysis indicated that treadmill training (TT) produced significantly better outcomes than conventional therapy (CT) in the post-intervention assessments of motor symptoms (UPDRS-III: SMD: -0.45; 95% CI: -0.73 to -0.17), and gait performance (6MWT: SMD 0.53; 95% CI: 0.08 to 0.97; 10MWT: 0.93; 95% CI: 0.54 to 1.32). Body Weight Supporting Treadmill (BBS) for Better Healing However, quality of life (PDQ-39: SMD: -0.35; 95% CI: -0.95 to 0.25), balance (BBS: SMD SMD: -0.35; 95% CI: -0.95 to 0.25; TUG: SMD: -0.35; 95% CI: -0.95 to 0.25), and treatment effects were comparable.
Conclusion: TT (especially weight-supported) vs. conventional training demonstrates superior efficacy in enhancing lower limb mobility for Parkinson's disease, improving muscular endurance and short-term gait speed, but requires enhanced dynamic balance integration.
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