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[bookmark: _Hlk97632346]Welcome to January 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.
[bookmark: _Stroke][bookmark: _Cerebral_Palsy_1][bookmark: _Stroke_3][bookmark: _Stroke_2][bookmark: _Cerebral_Palsy][bookmark: _Stroke_1][bookmark: _Parkinson’s_disease][bookmark: Systematic_Reviews][bookmark: _Ref97704942]Systematic Reviews 
[bookmark: CP_Systemtic_Review][bookmark: _Ref97704960][bookmark: _Hlk109796769]Cerebral palsy
[bookmark: _Hlk119055008][bookmark: _Hlk109796913][bookmark: _Hlk97698377]
1. The role of transcutaneous electrical nerve stimulation (TENS) in rehabilitation of cerebral palsy: a systematic review.
Tahmasbi F, Sanaie S, Salehi-Pourmehr H et al. 
Dev Neurorehabil. 2025 Jan;28(1):52-61. doi: 10.1080/17518423.2024.2439560
Results: A total of 11 studies were eligible for entering this systematic review. Studies reported the application of TENS for different CP-induced conditions, including motor function, spasticity, and gait. Following the administration of TENS in CP patients, an overall favorable trend with few to no side effects was reported. Nevertheless, most of the included studies were of low to moderate quality.
Conclusion: Although this review offers a comprehensive examination of the use of TENS in CP rehabilitation, the scarcity of high-quality studies indicates that further research is necessary to confirm its efficacy in this population.

2. Aquatic Compared With Land-Based Exercises on Gross Motor Function of Children/Adolescents With Cerebral Palsy: A Systematic Review With Meta-Analysis. 
Pauluka E, Ceolin LS, Fontanela LC et al. 
Child Care Health Dev. 2025 Jan;51(1):e70023. doi: 10.1111/cch.70023.
Results: A total of 369 children aged 2-18 years from 15 studies were included. Most participants were ambulatory and classified as having spastic hemiparetic or diparetic CP. The majority of studies had a high risk of bias and small sample sizes. Aquatic-based exercises were categorized as aquatic physical therapy, Halliwick, swimming exercises, gait training and exercises. Low-quality evidence indicated that aquatic physical therapy resulted in higher gross motor function than land-based exercises (SMD = 0.47, n = 93, 4 trials, I2 = 5%, p = 0.03), with a small effect size. No significant differences were found for Halliwick or swimming exercises.
Interpretation: There is low-quality evidence, because of high risk of bias, imprecision and inconsistency, suggesting that aquatic-based exercises are comparable with land-based exercises. Future research should focus on well-designed interventions with adequate sample sizes to compare the combination of aquatic- and land-based therapies with land-based therapy alone.

3. The effects of extracorporeal shock wave therapy in children with cerebral palsy: a systematic review.
de Roo EG, Koopman SB, Janssen TW et al. 
Int J Surg. 2025 Jan 28. doi: 10.1097/JS9.0000000000002251. 
Results: In total, twelve randomized controlled trials met inclusion criteria, with PEDro scores ranging from three to eight. The combined study population included 421 children. Positive effects were observed on resistance to passive movements, passive range of motion, and gross motor skills, with effect sizes ranging from moderate (0.65) to very large (7.69).
Conclusion: ESWT demonstrated positive effects across multiple domains in children with spastic CP

4. Enhancing quality of life in individuals with cerebral palsy: a systematic review and meta-analysis of physiotherapy interventions.
Passos AA, Santos FOA, Arida RM et al. 
Disabil Rehabil. 2025 Jan 15:1-23. doi: 10.1080/09638288.2024.2443040.
Results: We included 37 studies that met the eligibility criteria, involving people with CP aged between 18 months and 53 years across all levels of the Gross Motor Function Classification System (n = 1541). The included studies present a considerable variation in scales, duration, types of therapies, and number of sessions. The meta-analysis demonstrated significant standardized mean differences in favor of alternative physiotherapy compared to conventional physiotherapy, considering a single general index of QoL.
Conclusion: Findings from the included studies indicate that alternative physiotherapy can improve the QoL for people with CP, but the results vary. A personalized, comprehensive approach is essential, emphasizing high-frequency, guided activities. More rigorous research is needed for those with GMFCS levels IV and V.

5. The Impact of Aquatic Exercise on Walking Ability, Quality of Life, and Enjoyment in Children with Cerebral Palsy: A Systematic Review. Free Full-Text Article
Nakatani M, Kanejima Y, Ishihara K et al. 
Pediatr Rep. 2025 Jan 2;17(1):2. doi: 10.3390/pediatric17010002.
Results: Seven studies involving 94 participants in total were included in the review. Three of these studies had a control group. All four studies reported improvements in walking ability, including walking endurance and efficiency. One of two studies showed improvement in health-related QOL (HRQOL) compared to the control group, whereas the other did not show significant differences between groups. All three studies that assessed enjoyment reported high levels of enjoyment of aquatic exercise. However, all studies were at risk of bias.
Conclusions: The reviewed studies suggest that aquatic exercise for children with CP may be enjoyable and may improve walking ability. Further research is needed to accurately assess the effects of aquatic exercise and compare it to other interventions
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1. Nonpharmacological Spine Pain Management in Clinical Practice Guidelines: A Systematic Review Using AGREE II and AGREE-REX Tools.
Lim TH, Mak HY, Man Ngai SM, Man YT, Tang CH, Wong AYL, Bussières A, Al Zoubi FM.
J Orthop Sports Phys Ther. 2025 Jan;55(1):12-25. doi: 10.2519/jospt.2024.12729
Results: We included 30 CPGs, primarily (90%) developed in Western countries, which contained 404 recommendations. High-quality CPGs consistently recommended exercise therapy and multimodal care, encompassing a combination of exercises, mobilization/manipulation, education, alternative medicine, and cognitive-behavioral treatments. Generally, CPGs did not recommend assistive (eg, corsets and orthosis) devices or electro/thermotherapies (eg, therapeutic ultrasound and transcutaneous electrical nerve stimulation). Approximately half of the CPGs demonstrated good methodological quality according to AGREE II, whereas the rest were of poor quality. On the AGREE-REX assessment, one third of the recommendations were of excellent quality. 
Conclusion: Although recent guidelines frequently recommended exercise therapy and multimodal care for the management of spine pain, their recommendations often overlooked demographics and comorbidities. Despite methodological improvements, most CPGs lacked simple clinical applicability and considerations of knowledge users' values.
2. Spinal Cord Stimulation for Low Back Pain: A Systematic Review.
Kaye AD, Archer JR, Shah S et al. 
Curr Pain Headache Rep. 2025 Jan 2;29(1):2. doi: 10.1007/s11916-024-01336-1.
Recent findings: This systematic review focuses on both residual pain levels and ability to perform daily tasks after treatment with SCS. The present investigation includes a systematic search for studies from PubMed, Google Scholar, and Cochrane, and Embase. Sources were eligible for inclusion in the review if they were published from 2010 to present (May 1, 2024). 8 studies involving a total of 1,172 patients were evaluated. This systematic review demonstrated that SCS is superior to conventional medical management (CMM) for both short and long-term pain relief, functionality, psychological well-being, and opioid dependency. Furthermore, newer SCS approaches, such as high frequency (HF), differential target multiplexed (DTM), and multiphase SCS all demonstrated improved efficacy over traditional SCS for pain relief and functionality scores. Adverse event rates for all trials were low and represent the safety of SCS treatments. The present investigation provides insight into the capabilities of both traditional SCS and HF SCS, DTM SCS, and multiphase SCS as compared to baseline pain and functionality as well as conventional medical management (CMM). This review grants physicians a broader picture of the applicability of SCS, its safety profile, and the opportunities it offers for pain reduction and functionality over CMM.

3. Does rehabilitation improve work participation in patients with chronic spinal pain after spinal surgery: a systematic review. Free Full-Text Article
Callens J, Lavreysen O, Goudman L et al. 
J Rehabil Med. 2025 Jan 3;57: jrm25156. doi: 10.2340/jrm.v57.25156.
Results: The search yielded 1,289 publications. Full-text screening of 48 articles resulted in the inclusion of 6 publications. The included interventions comprised multiple treatment components, consisting of back school, self-care, functional restoration, multidisciplinary rehabilitation, physiotherapy, and digital care programmes to improve work participation.
Conclusion: Rehabilitation to improve return to work for patients with chronic spinal pain after spinal surgery was supported only by low-certainty evidence. Rehabilitation therapies that are personalized and that integrate the patient's work seem most suitable.

4. Effectiveness of Additional or Standalone Corticosteroid Injections Compared to Physical Therapist Interventions in Rotator Cuff Tendinopathy: A Systematic Review and Meta-Analysis of Randomized Controlled Trials.
Lazzarini SG, Buraschi R, Pollet J et al. 
Phys Ther. 2025 Jan 21:pzaf006. doi: 10.1093/ptj/pzaf006. 
Results: Fifteen randomized controlled trials (1785 participants) met the inclusion criteria. At short term, corticosteroid injection coupled with physical therapist interventions and compared to the same interventions alone might have resulted in some small to moderate improvements in pain and function. Conversely, corticosteroid injection alone seemed not to be more effective than physical therapist interventions in improving pain and function in most of the studies included. At mid- and long-term follow-up assessments corticosteroid injection seemed not to be more effective than any physical therapist interventions.
Conclusions: This study highlights the potential effectiveness of corticosteroid injection(s) in rotator cuff tendinopathy for pain and function at short term at best, especially in combination with physical therapist interventions. However, the evidence is of moderate to mostly very low certainty. Additional high-quality research considering core outcomes is therefore needed.
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Stroke
1. Gamified devices for stroke rehabilitation: A systematic review.
Sánchez-Gil JJ, Sáez-Manzano A, López-Luque R et al. 
Comput Methods Programs Biomed. 2025 Jan; 258:108476. doi: 10.1016/j.cmpb.2024.108476.
Results: In total, 169 studies involving 6404 patients were included. Gamified devices are categorized into four types: robotic/motorized, non-motorized, virtual reality, and neuromuscular electrical stimulation. The results showed that gamified devices not only improved motor and cognitive function but also had a significant positive impact on patients' emotional, social and personal levels. Most studies have reported high levels of patient satisfaction and motivation, highlighting the effectiveness of gamification in stroke rehabilitation.
Conclusions: Gamification in stroke rehabilitation offers significant benefits beyond motor and cognitive recovery by improving patients' emotional and social well-being. This systematic review provides a comprehensive overview of the most effective gamified technologies and highlights the need for future multidisciplinary research to optimize the design and implementation of gamified solutions in stroke rehabilitation
2. Electrotherapy in stroke rehabilitation can improve lower limb muscle characteristics: a systematic review and meta-analysis.
Debeuf R, De Vlieger D, Defour A et al. 
Disabil Rehabil. 2025 Jan;47(1):16-32. doi: 10.1080/09638288.2024.2334444. 

Results: In total, 23 studies (933 people post-stroke) were included, of which 17, which mainly focus on patients in a chronic stage of stroke recovery and the implementation of FES, were incorporated in the meta-analysis. A significant increase in muscle strength was found favoring electrotherapy over conventional therapy (SMD 0.63, 95% CI 0.34-0.91, I2 = 37%, p = 0.07) and over sham therapy (SMD 0.44, 95% CI 0.20-0.68, I2 = 38%, p = 0.08). Three studies investigated the effect on muscle thickness and found a significant increase in favor of electrostimulation when compared to conventional therapy (MD 0.11 cm, 95% CI 0.06-0.16, I2 = 0%, p = 0.50).
Conclusion: Current evidence suggests electrotherapy in combination with physiotherapy has positive effects on lower limb muscle strength and skeletal muscle characteristics in patients recovering from stroke.

3. Effects of motor imagery training on gait performance in individuals after stroke: a systematic review and meta-analysis.
Yan T, Liang W, Chan CWH et al. 
Disabil Rehabil. 2025 Jan;47(1):47-61. doi: 10.1080/09638288.2024.2337091. 

Results: Sixteen studies were included. Compared with 'routine methods of treatment or training', the meta-analyses showed that MIT was more effective in improving cadence immediately post intervention (SMD: 1.22, 95% CI: 0.59, 1.85, p = 0.0001, I2 = 25%) and at 1- or 2-months post intervention (SMD: 0.78, 95% CI: 0.35, 1.20, p = 0.0004, I2 = 46%). The results also showed that MIT improves the step length of the affected side and the unaffected side at 1- or 2-months post intervention. Separate meta-analyses were also conducted on different tests of walking endurance (assessed by the 6-Minute Walk Test) and functional mobility (assessed by the Timed-Up-and-Go test).
Conclusions: MIT effectively improved gait performance. The findings in individuals after stroke remain inconclusive due to significant heterogeneity in included studies.

4. Efficacy of anodal transcranial direct current stimulation for upper extremity function after ischemic stroke: A systematic review of parallel randomized clinical trials.
Yu L, Chen H, Chen C et al. 
J Stroke Cerebrovasc Dis. 2025 Jan;34(1):108112. doi:10.1016/j.jstrokecerebrovasdis.2024.108112
Results: A total of 19 studies involving 1032 participants were included in the analysis. The pooled results of these studies indicated that anodal transcranial direct current stimulation had a positive impact on the Fugl-Meyer Assessment Upper Extremity, Wolf Motor Function Test, Resting Motion Threshold, and Barthel Index Score in ischemic stroke patients with upper extremity dysfunction. Follow-up data suggested the potential long-term efficacy of anodal transcranial direct current stimulation in ischemic stroke. Reported adverse reactions indicated that anodal transcranial direct current stimulation was relatively safe for stroke patients.
Conclusions: Anodal transcranial direct current stimulation is an effective intervention and relatively safe and effective intervention for improving upper extremity function in ischemic stroke patients.

5. Repetitive Transcranial Magnetic Stimulation for Motor Recovery After Stroke: A Systematic Review and Meta-Analysis of Randomized Controlled Trials with Low Risk of Bias.
Zhang JJY, Ang J, Saffari SE et al. 
Neuromodulation. 2025 Jan;28(1):16-42. doi: 10.1016/j.neurom.2024.07.010
Results: A total of 37 articles reporting 48 unique comparisons were included. Pooled mean FMA-UE scores were significantly higher in the experimental group than the control group after intervention (MD = 5.4 [MD = 10.7 after correction of potential publication bias], p < 0.001) and at the last follow-up (MD = 5.2, p = 0.031). On subgroup analysis, the improvements in FMA-UE scores, both after intervention and at the last follow-up, were significant in the acute/subacute stage of stroke (within six months) and for patients with more severe baseline motor impairment. Both contralesional and ipsilesional stimulation yielded significant improvements in FMA-UE at the first assessment after rTMS but not at the last follow-up, while the improvements from bilateral rTMS only achieved statistical significance at the last follow-up. Among the secondary outcome measures, only mRS was significantly improved in the rTMS group after intervention (MD = -0.5, p = 0.013) and at the last follow-up (MD = -0.9, p = 0.001).
Conclusions: Current literature supports the use of rTMS for motor recovery after stroke, especially when done within six months and for patients with more severe stroke at baseline. Future studies with larger sample sizes may be helpful in clarifying the potential of rTMS in poststroke rehabilitation.

6. Effects of treadmill training combined with transcranial direct current stimulation on mobility, motor performance, balance function, and other brain-related outcomes in stroke survivors: a systematic review and meta-analysis. Free Full-Text Article
Usman JS, Wong TW, Ng SSM.
Neurol Sci. 2025 Jan;46(1):99-111. doi: 10.1007/s10072-024-07768-2. 
Results: The results revealed that TT combined with active tDCS had significant beneficial effects on some mobility parameters, some gait spatiotemporal parameters, some gait kinematic parameters, gait endurance, gait ability, and corticomotor excitability in stroke survivors, but no significant difference on gait speed (P > 0.05), functional mobility (P > 0.05), motor performance (P > 0.05), or some balance functions (P > 0.05), compared with the control conditions.
Conclusions: TT combined with active tDCS significantly improves some gait/mobility outcomes and corticomotor excitability in stroke survivors.

5. Mechanically assisted walking with body weight support results in more independent walking and better walking ability compared with usual walking training in non-ambulatory adults early after stroke: a systematic review.
Alvarenga MTM, Hassett L, Ada L et al. 
J Physiother. 2025 Jan;71(1):18-26. doi: 10.1016/j.jphys.2024.11.006
Results: Fifteen studies involving 1,014 participants (mean PEDro score 6.4) were included. In the short term, mechanically assisted walking with body weight support resulted in more independent walking (RD 0.19, 95% CI 0.11 to 0.26) and better walking ability (MD 0.8 on the FAC, 95% CI 0.5 to 1.0) compared with the same amount of usual walking training. In the longer term, it resulted in better walking ability (MD 0.6 on the FAC, 95% CI 0.2 to 1.1). Mechanically assisted walking with body weight support does not appear to be detrimental to walking speed in the short term (MD 0.13 m/s, 95% CI 0.03 to 0.22) or longer term (MD 0.11 m/s, 95% CI 0.00 to 0.22).
Conclusion: This review provides high-certainty evidence that mechanically assisted walking with body weight support results in more independent walking and better walking ability in individuals with stroke who are non-ambulatory subacutely compared with usual walking training. Given the importance of achieving walking in the short term, clinicians are encouraged to use this intervention.

6. Effects of Physiotherapy Interventions for Poststroke Fatigue: A Systematic Review.
Alahmari W, Alhowimel A, Alotaibi M et al. 
Stroke. 2025 Jan;56(1):148-157. doi: 10.1161/STROKEAHA.123.046064.
Results: A total of 712 articles were reviewed, and after removing duplicates, 450 articles were left, then only 34 articles passed the title screening and 29 were excluded due to various reasons. Therefore, only 4 randomized controlled trials were found relevant after screening out 416 irrelevant ones. The average percentage of participants across all 4 randomized controlled trials was 44.65% men and 55.35% women, with an average age of 59.1 years. The review assessed a range of physiotherapy treatments, such as caregiver-mediated exercise with e-health support, graded activity training with cognitive therapy, and circuit training exercises. Graded activity training with cognitive therapy approach has effectively reduced poststroke fatigue (P<0.001) and improved endurance levels (ηp2=0.20; P<0.001). On the contrary, circuit training is not effective. Caregiver-mediated exercises and e-health supported exercises have been shown to impact functional recovery positively.
Conclusions: Among all the studies evaluated, only 1 intervention, the graded activity training with cognitive therapy, significantly reduced fatigue after stroke. However, more research is needed to study the effect of physiotherapy interventions.

7. Effects of mirror therapy on upper limb motor function of patients with stroke: A systematic review and meta-analysis of randomized controlled trials.
Saragih ID, Priyanti RP, Batubara SO et al. 
Rehabil. 2025 Jan;39(1):23-34. doi: 10.1177/02692155241299211.
Results: Eighteen studies, representing 633 patients with stroke, were included in this study. Mirror therapy significantly improved upper limb motor function (mean difference [MD] = 1.79; 95% CI = 0.04-3.54; p = 0.04) and hand function (MD = 1.48; 95% CI = 0.17-2.78; p = 0.03) in patients with stroke. Subgroup analyses of overall upper limb function showed that mirror therapy was effective in improving function when delivered more than 5 times a week (MD = 2.75; 95% CI = 1.02-4.48) over a period of ≤ 4 weeks (MD = 3.26; 95% CI = 1.19-5.33). The results of the methodology assessment using RoB-2 on all the trials included in the analysis showed that 16 trials were considered to have some concerns.
Conclusion: Mirror therapy appears to be beneficial for improving upper limb motor function after stroke. More trials are needed to determine the effects of mirror therapy on shoulder/elbow/forearm, wrist, and hand function and coordination between upper extremities after stroke.

8. Comparing the effectiveness of different exercise interventions on quality of life in stroke patients: a randomized controlled network meta-analysis. Free Full-Text Article
Jiang L, Ding H, Ma Q et al. 
BMC Neurol. 2025 Jan 17;25(1):24. doi: 10.1186/s12883-025-04035-5.
Results: This meta-analysis included 41 studies (2,578 stroke patients) from 15 countries, published between 2002 and 2024. Participants aged 50-70 underwent interventions lasting 3 weeks to 6 months. DTOT (Dual-task oriented training) was most effective for Quality of Life, Mental Health, and Upper Limb Function; AQE (Aquatic Exercise) for Physical Health and Social Participation; ST(Strength Training) for Pain and Vitality; CIT(Constraint-Induced Therapy) for Mobility and Recovery; BCT for Memory and Thinking; ALCE(Aquatic and Land Combined Exercise) for Emotion and ADL; and ULT(Upper Limb Training) for Communication. No significant publication bias was found.
Conclusion: This study indicates that different training methods have a significant impact on various dimensions of quality of life in stroke patients. Future research should focus on personalized rehabilitation programs, considering individual differences among patients, and explore multimodal integrated interventions to optimize outcomes. Long-term follow-up and outcome assessments should be strengthened to ensure the sustainability of interventions. Additionally, integrating mental health and social participation is essential to enhance overall quality of life. Emerging technologies such as VR, AI, and wearable devices can help optimize rehabilitation training. Interdisciplinary collaboration combining neuroscience, rehabilitation science, and psychology can provide more comprehensive rehabilitation solutions.

9. Effectiveness of robot-assisted task-oriented training intervention for upper limb and daily living skills in stroke patients: A meta-analysis.
Jin C, Chen Y, Ma Y.
PLoS One. 2025 Jan 3;20(1): e0316633. doi: 10.1371/journal.pone.0316633.
Results: A random effects model was utilized. The results indicated that robot-assisted task-oriented training significantly improved Fugl-Meyer Assessment-Upper Extremity scores compared to the control group [SMD = 1.01, 95% CI (0.57, 1.45)]. Similarly, robot-assisted task-oriented training demonstrated a significant effect on the Modified Barthel Index scores [SMD = 0.61, 95% CI (0.41, 0.82)]. Subgroup and regression analyses revealed that the use of combined interventions, the geographical region of the first author, and the age of the subjects did not appear to be sources of high heterogeneity. Publication bias tests using the FMA-UE as an outcome measure yielded Begg's test (p = 0.76) and Egger's test (p = 0.93), suggesting no significant publication bias. Sensitivity analyses confirmed the robustness of the study findings.
Conclusions: Robot-assisted task-oriented training significantly enhances the rehabilitation of upper limb function and the recovery of daily living skills in stroke patients.
Back to content
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1. Efficacy of Action Observation Therapy on Gait, Balance and Mobility Impairments: A Systematic Review and Meta-Analysis.
Picardi M, Temporiti F, Salamone C et al. 
Physiother Res Int. 2025 Jan;30(1): e70006. doi: 10.1002/pri.70006.
Results: Thirty-one studies were included. Low evidence supported AOT to enhance walking speed (SMD: 0.40; 95% CI: 0.17, 0.62; I2 = 0%), stride length (SMD: 0.35; 95% CI 0.05, 0.66; I2 = 0%) and single limb support duration (MD: 4.1%; 95% CI: 1.0, 7.2, I2 = 0%) after stroke. Low evidence supported AOT to improve walking distance (MD: 56.8 m; 95% CI; 39.2, 74.4 m) and dynamic (SMD: 0.40; 95% CI: 0.04, 0.76; I2 = 0%) and static (SMD: 0.69; 95% CI: 0.32, 1.05; I2 = 0%) balance, while very low evidence supported AOT to enhance mobility (MD: -1.48 s; 95% CI; -2.2, -0.8 s; I2 = 0%) after stroke. Moderate evidence supported AOT to improve dynamic balance in subjects with Parkinson's disease (SMD: 0.44; 95% CI: 0.09, 0.79; I2 = 28%), while low evidence supported AOT to enhance dynamic balance (SMD: 0.61; 95% CI: 0.15, 1.08; I2 = 27%) and mobility (MD: -2.08 s; 95% CI; -3.5, -0.6 s; I2 = 0%) in patients with orthopedic conditions.
Conclusion: AOT improved gait, balance and mobility after stroke, dynamic balance in patients with Parkinson's disease and dynamic balance and mobility in patients with orthopedic conditions. However, evidence certainty was generally low and further high-quality studies are needed.
2. Influence of Aerobic Exercise on Functional Capacity and Maximal Oxygen Uptake in Patients with Parkinson Disease: A Systematic Review and Meta-analysis.
Barbieri RA, Barbieri FA, Zelada-Astudillo N et al. 
Arch Phys Med Rehabil. 2025 Jan;106(1):134-144. doi: 10.1016/j.apmr.2024.09.013
Data synthesis: Thirteen studies were included in the systematic review, and the number of participants was 588 with an average age of 66.2 years (57-73y). The study's exercise intervention lasted between 6 and 70 weeks, with most studies lasting 10-12 weeks, with 3 sessions per week and an average duration of 47 minutes per session. The meta-analysis revealed that aerobic exercise is effective in enhancing maximal oxygen uptake (standardized mean difference, SMD 0.42 [95% CI, 0.18, 0.66; P=.0007]) and functional capacity (SMD 0.48 [95% CI, 0.24-0.71; P<.0001]). In addition, aerobic exercise can reduce the motor-unified Parkinson disease rating scale (mean difference-2.48 [95% CI, -3.16 to -1.81; P<.00001]) score in individuals with PD.
Conclusions: Aerobic exercise training conducted 2-3 times a week, with different intensities (low to high), can be an effective intervention for enhancing functional capacity, maximizing oxygen uptake, and reducing the UPDRS scores in individuals with PD.
3. Balance exercise interventions in Parkinson's disease: A systematic mapping review of components, progression, and intensity.
Wallin A, Franzén E, Studsgaard J et al. 
Parkinsonism Relat Disord. 2025 Jan 31:107310. doi: 10.1016/j.parkreldis.2025.107310. 
Results: In total, 114 studies (interventions n = 126) with 5335 participants (mean age: 67.5 years; mean PD duration: 6.8 years) were included. The highest mean number of balance components was found in the multi-modal (5.8), followed by sensory-motor (5.6), task-oriented (4.2), and exergaming (4.0). Intensity strategies were reported in 93 % of the exergaming interventions, which was superior to the other training types (multi-modal (18 %), sensory-motor (17 %), and task-oriented (6 %)).
Conclusions: Multi-modal and sensory-motor interventions had a greater focus on challenging balance components compared to other types of training, while exergaming interventions demonstrated superior reporting of intensity strategies. Future research is encouraged to prioritize implementing intensity strategies and aim to incorporate a broader range of balance components within balance training exercises
4. Effects of exercise training on nigrostriatal neuroprotection in Parkinson's disease: a systematic review.
Free Full-Text Article
Ishaq S, Shah IA, Lee SD, Wu BT.
Front Neurosci. 2025 Jan 8; 18:1464168. doi: 10.3389/fnins.2024.1464168. 
Results: Exercise training was found to downregulate the inflammatory pathway by attenuating α-synuclein aggregation, inhibiting the TLR/MyD88/IκBα signaling cascade and NF-κB phosphorylation, and decreasing pro-inflammatory cytokines IL-1β and TNF-α while increasing anti-inflammatory cytokines IL-10 and TGF-β within the nigrostriatum. It also inhibited the ASC and NLRP3 inflammasome complex and reduced the BAX/ Bcl-2 ratio and caspase-1/3 proteins, thereby decreasing neuronal apoptosis in the nigrostriatum. Exercise training elevated the expression of Pro-BDNF, BDNF, GDNF, TrkB, and Erk1/2, providing neurotrophic support to dopaminergic neurons. Furthermore, it upregulated the dopaminergic signaling pathway by increasing the expression of TH, DAT, PSD-95, and synaptophysin in the nigrostriatum.
Discussion: The findings suggested that exercise training downregulated inflammatory and apoptotic pathways while upregulated BDNF/GDNF pathways and dopaminergic signaling within the nigrostriatum. These molecular changes contributed to neuroprotection, reduced dopaminergic neuron loss, and improved motor function in PD animal models.
5. Traditional Chinese exercises for the treatment of neuropsychiatric symptoms in Parkinson's disease: A systematic review and meta-analysis.
Tan W, Pan Z, He J et al. 
Complement Ther Med. 2025 Jan 20;89: 103134. doi: 10.1016/j.ctim.2025.103134. 
Results: Eighteen studies involving 937 participants were included. The meta-analysis showed significant improvements in depression-related scales (standardized mean difference (SMD) = -1.30, 95 % confidence interval (CI): -2.10 to -0.49, p = 0.002), anxiety-related scales (SMD = -1.11, 95 %CI: -2.14 to -0.08, p = 0.03), sleep disorder-related scales (SMD = -0.71, 95 %CI: -0.99 to -0.43, p < 0.00001), and cognition-related scales (SMD = 0.91, 95 %CI: 0.44-1.38, p = 0.0001). Quality of life also improved (SMD = -1.35, 95 % CI: -2.38 to -0.31, p = 0.01; SMD = 0.99, 95 % CI: 0.54-1.43, p < 0.0001). Subgroup analyses grounded in the duration of the intervention suggested that interventions lasting up to 12 weeks showed more significant anti-depression and anti-anxiety effects while those lasting beyond 12 weeks demonstrated greater improvements in sleep quality and cognitive function. Additionally, subgroup analyses based on the type of intervention revealed that both using TCEs alone and the combination of TCEs with conventional medications showed greater effects on anti-depression and cognitive function, while the latter yield more significant anti-anxiety effects. However, no statistical significance was found for fatigue-related scales. The clinical trials included in this review also lacked a thorough description of the randomization process, and only a small proportion reported adequate allocation concealment procedures, raising concerns about potential selection bias. Moreover, owing to the inherent characteristics of TCEs, blinding both participants and practitioners is challenging, which may result in performance bias. Additionally, the absence of blinding could allow assessors' subjective influences to affect the outcomes, leading to detection bias. The overall quality of the evidence, as assessed according to the GRADE criteria, was rated as very low or low for most of outcomes.
Conclusions: The findings indicated that the use of TCEs may have potential to alleviate the severity of NPSs including depression, anxiety, sleep disorders, and enhance cognition function and overall quality of life in PD patients. Nevertheless, given the limited number of studies and their methodologic issues such as the absence of blinding, along with the small sample sizes, significant heterogeneity across these primary studies, careful interpretation of the results is warranted. More high-quality research with larger sample sizes, including double-blind studies or those employing an active control group involving exercises such as walking, ought to be carried out to validate the above findings and strengthen the evidence base.

6. Optimal dose and type of exercise to improve motor symptoms in adults with Parkinson's disease: A network meta-analysis.
Wang J, Yuan Y, Xie T et al. 
J Sci Med Sport. 2025 Jan 16: S1440-2440(25)00003-9. doi: 10.1016/j.jsams.2025.01.003. 
Results: The optimal exercise dose for overall motor symptom improvement was 1300 MET-min/week (mean difference: -6.07, 95 % credible intervals: -8.10 to -4.01). Dance at 850 MET-min/week provided the greatest improvement (mean difference: -11.18, 95 % credible intervals: -16.01 to -6.22). Significant improvements were seen with doses as low as 60-100 MET-min/week for body weight support training, dance, resistance training, and sensory exercise. The Minimum Clinically Important Difference was achieved with doses exceeding 670 MET-min/week for overall exercise, and at lower doses for specific types: aerobic exercise (1100 MET-min/week), body weight support (420 MET-min/week), and dance (230 MET-min/week).
Conclusions: The optimal exercise dose for alleviating motor symptoms in Parkinson's Disease patients is 1300 MET-min/week, with dance being most effective at 850 MET-min/week. These findings provide evidence-based recommendations for Parkinson's Disease management.
7. Optimal dose and type of exercise improve walking velocity in adults with Parkinson's disease: a systematic review and Bayesian network meta-analysis. Free Full-Text Article
Xie S, Yuan Y, Wang J et al. 
Sci Rep. 2025 Jan 17;15(1):2239. doi: 10.1038/s41598-025-85456-7.
Our review encompassed 54 studies with 2,828 PD patients, examining the dose-response effects of different exercises on walking velocity. Aerobic Exercise (AE) demonstrated the greatest improvement at an optimal dose of 1,400 METs-min/week (SMD:1.215, 95% Crl: 0.113 to 2.306). Both Multicomponent Exercise (Mul) (SMD: 1.202, 95% Crl: 0.193 to 2.231) and Sensory Exercise (SE) (SMD: 0.649, 95% Crl: 0.139 to 1.183) showed optimal outcomes at a dose of 1,000 METs-min/week. Resistance Training (RT) was most effective at 750 METs-min/week (SMD:0.778, 95% Crl: 0.062 to 1.549), while Mind-Body Exercise (MBE) yielded significant improvements at a lower optimal dose of 500 METs-min/week (SMD: 0.580, 95% Crl: 0.218 to 1.137), offering valuable insights for exercise prescription in PD management. Various types of exercise showed specific optimal benefits at corresponding doses, among which AE was the most effective in improving the walking speed of PD patients at 1,400 Mets*min/week.Trial registration: PROSPERO (CRD42024506919).

8. Effect of power training on physical functional performance of patients with Parkinson's disease: A systematic review and meta-analysis of randomized controlled trials.
Free Full-Text Article
de Almeida SB, Tavares Sobreira ES, de Lucena Alves CP et al. 
PLoS One. 2025 Feb 4;20(2): e0314058. doi: 10.1371/journal.pone.0314058.
Results: From 21,558 results, four studies were included in the meta-analysis due to their moderate to high methodological quality. PT showed no significant effect on PFP outcomes compared to control groups (TUG: ES, -0.281; 95% CI, -0.693 to 0.130; P = 0.180; I2:0%; PWS: ES, 0.748; 95% CI, -0.768 to 2.265; P = 0.333; I2:88%; FWS: ES, 0.420; 95% CI, -0.950 to 1.791; P = 0.548; I2:83%; SLS: ES, 0.161; 95% CI, -0.332 to 0.655; P = 0.521; I2:0%). No differences were found between PT and alternative interventions (TUG: ES, 0.132; 95% CI, -0.394 to 0.657; P = 0.623; I2:0%; BBA: ES, 0.057; 95% CI, -0.430 to 0.544; P = 0.820; I2:0%).
Conclusion: PT did not improve PFP compared to control or alternative interventions. More studies are needed to explore PT effects (e.g., higher volume, intensity, and combined types) in PD patients.
9. Effects of aerobic and resistance training on walking and balance abilities in older adults with Parkinson's disease: A systematic review and meta-analysis. Free Full-Text Article
Song H, Ge S, Li J et al. 
PLoS One. 2025 Jan 9;20(1): e0314539. doi: 10.1371/journal.pone.0314539.
Result: Research from 15 randomized controlled trials, comprising 792 older patients with a diagnosis of PD, was included in the analysis. Aerobic training (AT) and Resistance training (RT) significantly improved UPDRS-III (AT, SMD = -5.69, 95% CI: -8.67 to -2.71, p = 0.0002, I2 = 82%; RT, SMD = -3.01, 95% CI: -4.89 to -1.12, p = 0.002, I2 = 0%) and Gait Velocity(AT, SMD = 0.88, 95% CI: 0.58 to 1.18, p < 0.00001, I2 = 42%; RT, SMD = 0.52, 95% CI: 0.10 to 0.94, p = 0.01, I2 = 55%). AT showed no difference in Mini-BESTest (AT, SMD = 2.12, 95% CI: -0.70 to 4.94, p = 0.14, I2 = 90%). RT showed no change in TUG (RT, SMD = -0.03, 95% CI: -1.60 to 1.54, p = 0.97, I2 = 63%).
Conclusions: Resistance training stood out as the most effective approach to boost performance on the mini-BESTest. Conversely, aerobic exercise proved to be superior for improving the UPDRS-III, gait velocity and TUG scores.
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