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Breve descrizione in italiano

(al massimo 2.000 caratteri)

Studi longitudinali hanno mostrato che il 75-80% dei soggetti con Sclerosi Multipla (SM) presenta una progressiva riduzione della mobilità con un progressivo aumento della disabilità. La letteratura mostra come programmi riabilitativi specifici possano migliorare la mobilità di questi pazienti. In particolare, numerose evidenze supportano l’efficacia di approcci di tipo “robot-assisted gait training” (RAGT). Nel 2010 è stato sviluppato un innovativo strumento robotico per la riabilitazione del cammino denominato “GE-O System”. Tale dispositivo permette di effettuare sia il training della deambulazione sia il training per l’esecuzione delle scale. L’efficacia di tale strumento nella riabilitazione della deambulazione è stata dimostrata in pazienti con esiti di ictus cerebrale mentre non sono presenti studi che valutino tali effetti in pazienti affetti da SM. Lo scopo di questo studio è confrontare l’efficacia di un training della deambulazione RAGT eseguito con GE-O System con un training convenzionale nei soggetti con SM. 48 pazienti affetti da SM recidivante-remittente (Expanded Disability Status Scale score:3-6) saranno randomizzati in 2 gruppi: il gruppo 1, effettuerà RAGT, mentre il gruppo 2 svolgerà un trattamento convenzionale volto al recupero della deambulazione. Ogni paziente effettuerà un trattamento riabilitativo di 12 sedute di 50-minuti ciascuna, con frequenza bisettimanale per 6 settimane consecutive. Ogni paziente sarà valutato al momento del reclutamento, al termine del trattamento e con un follow-up di un mese con le seguenti modalità: 6 Minute Walking Test, 10 Meter Walking Test, Fatigue Severity Scale, Berg Balance Scale, Activities-specific Balance Confidence Scale, Multiple Sclerosis Quality Of Life-54, analisi del cammino e valutazione dell’equlibrio.?Per l’analisi statistica saranno usati test parametrici e non parametrici con livello di significatività posto a 0.05.
________________________________________________________

Project description

(al massimo 2.000 caratteri)
Multiple sclerosis (MS) is the most common non-traumatic cause of neurologic disability in young adults,affecting mobility and ambulation in the majority of patients. At least 50% of individuals with MS will require an assistive device to ambulate within ten years of diagnosis. Impaired mobility is one of the top three factors associated with inability to continue working. In addition,impaired mobility and the inability to walk functionally translate into significant costs for personal assistance, medical complications, and lost wages because of unemployment. Clearly,maximizing the ability to ambulate, as well as perform safe and effective transfers,is a fundamental goal in the management of individuals with MS. None of the currently available MS disease-modifying medications have been shown to stop or reverse gait disability. Repetitive locomotor training is an innovative approach in gait disturbances in patients with MS. Only scant data on this issue is available and all the studies have been performed by means of treadmill training or robot assisted gait training (RAGT) approaches. The recent introduction of a robotic device to gait rehabilitation showed a significant improvement in gait ability in patients with neurological disease due to the possibility of being trained under a graduated body weight support condition and being being guided to reproduce a physiologic gait pattern. In 2010 a novel device called GE-O System was developed. It enables patients to repetitively practice walking on the floor and also climbup and down stairs. To date, the effectiveness of this novel device has not yet been evaluated in patients with MS. The aims of the study are as follows: to evaluate the effectiveness of a specific gait training program consisting of the GE-O System in patients with MS in improving balance and walking ability,reducing fatigue,the frequency of falls, fear of falling and disability in activities of daily living and finally,improving quality of life.
________________________________________________________

Detailed description of the Project 

(limit of 20.000 ch.)

Background Multiple sclerosis (MS) is the most common non-traumatic cause of neurologic disability in young adults, and affects mobility and ambulation in the majority of patients (1). At least 50% of individuals with MS will require an assistive device to ambulate within ten years of diagnosis (2). Impaired mobility is one of the top three factors associated with inability to continue working (3). In addition,, impaired mobility and the inability to walk functionally translate into significant costs for personal assistance, medical complications (4), and lost wages because of unemployment. Clearly, maximizing the ability to ambulate, as well as perform safe and effective transfers, is a fundamental goal in the management of individuals with MS (5). None of the currently available MS disease-modifying medications have been shown to stop or reverse gait disability. Repetitive locomotor training is an innovative approach in gait disturbances in patients with MS. Only scant data on this issue is available and all these studies have been performed by means of treadmill training or robot assisted gait training (RAGT) approaches (6, 7). The recent introduction of a robotic device to gait rehabilitation has shown significant improvements in gait ability in patients with neurological disease due to the possibility to be trained under a graduated body weight support condition and be guided to reproduce a physiologic gait pattern. In 2010 a novel device called “GE-O System” was developed. It enables patients to repetitively practice walking on the floor and also climb up and down stairs. To date, the effectiveness of this novel device has not yet been evaluated in patients with MS. Aims of the study Specific aims of the study:? 1.Perform a RCT on a large sample of patients with MS to evaluate the effectiveness of a specific gait training program consisting of novel RAGT device called GE-O System:? a.improve balance; b.improve walking ability; c.reduce fatigue; d.reduce the frequency of falls and the fear of falling; e.reduce disability in activities of daily living; f.improve quality of life. 2.To evaluate if the effects of training are maintaining one month after treatment. Material and methods Stages of the study and deadlines? a) Presentation of the study to collaborating units: 1 month? b) Patient recruitment and evaluation: 3 months? c) Assessment and treatment procedures: 9 months? d) Follow-up evaluation: 10 months? e) Data analysis: 1 year STAGE A. PRESENTATION OF THE STUDY? The first stage of the program consists of the following: 1) Conduct meetings between the clinicians of the Neurological and Cognitive Rehabilitation Research Centre, Department of Neurological, Neuropsychological, Morphological and Movement Sciences of the University of Verona, and Neurological Unit of Policlinico Hospistal, Verona, Italy 2) Train all collaborating medical doctors and physical therapists with regards to the purposes of the study, patient recruitment protocol, treatment methodology and data collection procedures. STAGE B. RECRUITMENT AND EVALUATION? 1) All the patients with MS referred to the above mentioned Unit over the first 3 months of the study will be examined; 2) Medical doctors operating in these units will fill out a data collection card for each patient; 3) Patients meeting the inclusion criteria will be recruited; 4) Medical doctors of the Unit will refer the selected patients to the main investigator; 5) Informed consent for participating in the study will be obtained; 6) Patients recruited will be evaluated by means of clinical and instrumental procedures? 7) Before treatment evaluation (T0): 6-Minute Walking Test, 10-Metre Walking Test, Berg Balance Scale, Activities-specific Balance Confidence Scale, Fatigue Severity Scale, Stair Climbling Test, Multiple Sclerosis Quality Of Life-54, gait analysis, electromyography and stabilometric assessments. STAGE C. ASSESSMENT AND TREATMENT PROCEDURES? 1) Patients will be assigned to 2 groups, matched for sex, age, severity of disease and primary outcome measure (6MWT). The Principal Investigator will hold the list of patients. 2) Patients allocated in Group 1 will perform robot-assisted gait training by means of GE-O System. Patients allocated in Group 2 will perform conventional walking rehabilitation. 3) After treatment evaluation (T1): the clinical and instrumental procedures applied at T0 will be repeated at the end of treatment. STAGE D. FOLLOW-UP EVALUATION? 1) Follow-up evaluation (T2): the clinical and instrumental procedures applied at T0 and T1 will be repeated 1 month post-treatment. STAGE E. DATA ANALYSIS? All data collected from the patients will be examined. The data will then be transferred into electronic sheets and processed with statistics programs. Subjects The study will include 48 (see statistical section) patients with definite diagnosis of MS, as determined clinically (8). Inclusion Criteria will be:? •Expanded Disability Status Scale (EDSS) between 3 and 6.5; •Mini Mental Examination State >24; •Absence of cognitive impairment; •Age <75 years; •Absence of heart failure; •Ability to sit without trunk support; •Ability to stand for at least 10 seconds with support; •Absence of concurrent neurological or orthopaedic diseases that interfere with deambulation; Exclusion criteria: •Those patients with disease reoccurrence that worsens significantly during the 8 weeks before recruitment; •changes in pharmacological therapy that may have modified disease course in the previous three months; •changes in pharmacological therapy for fatigue treatment in the previous three months; •performance of any type of rehabilitation treatment in the month prior to recruitment. Study plan A controlled randomised clinical trial, with blinded assessments in two groups of patients with MS. The allocation in the groups will be done with simple randomisation scheme (www.randomization.com). Group 1 - Robot-assisted gait training The first group will be subjected to RAGT for 6 weeks (2 sessions/ week) with a total of 12 sessions by means of the GE-O System (9). During each session patients will practice 15 to 20 minutes of simulated floor walking followed by 5 to 10 minutes of repetitive simulated stair climbing.. Breaks will be optional, but uninterrupted training intervals of at least 5 min for simulated floor walking and 3 min of simulated stair climbing will be required. When the patient reaches the maximum amount of time, speed of gait will then be progressively increased. Each session will last up to 50 minutes. The first 30 minutes will be dedicated to gait training and the last 20 minutes to stretching of the lower limb muscles. Device - GE-O System (Rehatecnologies, Bozen, Italy) The device follows the end effector principle. The harness secured patient stands on two foot plates, whose trajectories are completely programmable. The two foot plates are connected each by a pivoting arm to two moving sledges. The foot\'s forward motion is given by the movement of the principal sledge, which is connected to the transmission belt of the linear guide. The transmission belt is driven by a 1.500 W servomotor fixes to the back end of the linear guide. The forward and backward excursion of the principal sledge ensure control of the step length. The mechanic design for the control of the step height is realized implementing the scissor principle. The second sledge on the linear guide moves relative to the principal sledge. A rod ensures the connection of the relative sledge to the pivoting arm. Nearing the relative sledge to the principal sledge closes the scissor, providing the pivoting arm to get lifted, and vice versa. The servomotor responsible for the relative motion is fixed under the relative sledge and connected to the principal sledge by a screw axle. A third completely programmable 400 W drive is fixed on the arm and transferred the rotation through a transmission belt to an external axle, which is aligned to the ankle, controlling the plantar- and dorsiflexion during the steps. The motion control of each servomotor is provided by an industrial personal computer, which is coupled to the eight motion controllers responsible for each programmable degree of freedom on the machine, three for each leg and two for the CoM control. The maximal step length corresponds to 55 cm, the maximal achievable angles were ± 90°. The step height in the workspace is 40 cm, allowing the patient to climb a standardized step of 18 cm. The maximal possible gait velocity is 0,6 m/s. The feet are placed in two snowshoe bindings on a steel plate, which was fixed to the basis plate by magnets. The plate looseness in all three directions of the footplate, if a limit momentum of 4 Nm was exceeded. Hand rails at both sides are settable vertically and laterally. The patient\'s body weight support system is fixed by an aluminium chassis. It consists of an electrical patient lift system, intended for helping the patients stand up from the wheelchair, and a drive activating a three roll mechanism. The lifter\'s belt of the patient passes through the three rolls mechanism and is attached to patient\'s harness. The belt shortens by the mechanism\'s motion, ensuring the vertical motion of patient\'s centre of mass (CoM). The two ends of a rope are fixed to patient\'s harness at hip height to control the lateral motion of patient\'s CoM. Another drive moves the rope. A ramp allows wheelchair access into the device from behind, to be followed by getting in the snowshoes, fastening them, securing the patient lifter\'s belt to the harness, standing up with the assistance of the therapist, and a last check before starting therapy. The graphic user interface (GUI) shows the actual trajectories for any of the conditions on-line, so that the therapist will be able to control and correct it. Changes could be made for step length, step height, the toe off and the initial contact inclination angles of the feet. For a perfect match of the listed trajectory settings, the patient will be fixed in the snowshoe bindings in such a way that the marked position of the metatarsale V in the binding corresponded to the patient\'s metatarsale V. The therapist could further adapt the excursions of the CoM in the vertical and horizontal directions and the relative position of the suspension point with respect to the footplates. The PC memorizes the treatment conditions of each individual patient. The dimensions of the CE-certified machine (medical device directive 93/42/EEC) are 2.800 mm 1.200 mm 2.300 mm, the net weight was 850 kg, the power supply was 230 V. Group 2 - Conventional walking group (CW) The CW group will be subjected to conventional gait training for 6 weeks (2 sessions/week) with a total of 12 sessions. Each session will last 50 minutes. The first 30 minutes will be dedicated to gait and stair climbing training while the last 20 minutes to stretching of the lower limb muscles. Assessment procedures All of the patients enlisted at every evaluation will undergo the following clinical and instrumental evaluations by the same physician unaware of treatment allocation. Clinical assessments: •6-Minute Walking Test: this is a validated tool evaluating walking capacity. Subjects will be required to walk at their maximum speed for 6 minutes and the score will be the covered distance (10). •10-Metre Walking Test: this test has been selected as a measure of gait speed. This is a validated test requiring individuals to walk on a flat hard floor at their fastest speed for 10 metres. Scoring is walking speed (11). •Berg Balance Scale: this is a performance-based assessment tool used to evaluate standing balance during functional activities. This scale rates performance from 0 (cannot perform) to 4 (normal performance) on 14 items (corresponding to 14 tasks such as sitting, changing position, transferring, standing, turning, stepping and reaching) with a maximum total score of 56 (12). •Activities-specific Balance Confidence Scale: this is a scale in which the subject rates his or her perceived level of confidence while performing 16 daily living activities (such as walking, bending, standing and reaching) (13). •Fatigue Severity Scale: This is a validated scale used to assess fatigue. It consists of a self-report questionnaire composed of 9 items. Each item is scored from 1 (absence of fatigue) to 7 (high level of fatigue). The score ranges from 9 to 63 (14). •Stair Climbing Test: the test will be performed as a symptom limited exercise. The patients will be asked to climb, at a pace of their own choice, the maximum number of steps and to stop only for exhaustion, limiting dyspnea, leg fatigue, or chest pain. During the exercise, pulse rate and capillary oxygen saturation will be monitored by means of a portable pulse oximeter (15). •Multiple Sclerosis Quality Of Life-54: This is a validated multidimensional health-related quality of life measure. This 54-item instrument generates 12 subscales along with 2 summary scores, and 2 additional single-item measures. The summary scores are the physical and mental health composite summaries (16). Instrumental assessment procedures •Gait Analysis: It is an electronic system used for the gathering of the temporal-spatial data of deambulation. It is made up of an 8 meter long sensorized walkway connected to a PC. The system records the signal, reproducing the pressure maps of each step on video, identifying the progression of the center of gravity and recording all of the temporal-spatial features of gait (17). •Electromyographic analysis: the electromyographic activity of seven lower limb muscles of on both sides (Mm. tibialis anterior, gastrocnemius, vastus medialis, vastus lateralis, rectus femoris, biceps femoris, and gluteus medius) will be detected by pairs of self-adhesive surface electrodes (diameter 8 mm) following a standardized protocol: the electrodes will be attached 2 cm apart on the muscle bellies after a conventional skin preparation (shaving, cleansing, and abrasion of keratinized epidermis). The impedance will be checked and kept below 5 kO. Signals (sampling rate 1.000 Hz) will be pre-amplified with standard preamplifiers of the Infotronic system attached to the limb and memorize by the portable data logger (9). •Stabilometric assessment: the static balance will be carried out with a monoaxial platform, an electronic system used for the evaluation of the instant position of the centre of pressure (CoP), the calculation of the anterior-posterior (AP)/medial-lateral (ML) body sway, the length of CoP trajectory and the speed of AP and ML CoP displacements. It is made up of a square dynamometric platform connected to a PC (18) Criteria of interruption of the treatment and withdrawal from the study. The patient at any moment may drop out of the study. Furthermore, it is necessary to suspend treatment and withdraw from the study if: •Cardio-Respiratory complications arise that may or may not depend on the exercise. •Any other condition that may alter the patient\'s general health even if it does not depend on the treatment. Ethical aspects The study will be submitted to the local ethical committee. The data gathered during this study will be available and accessible only to the personnel involved, to the ethical committee and to the Ministry for Health, as stated by local laws (L. 675/96). Statistical elaboration A prestudy power calculation estimated the need to enrol at least 48 subjects, providing 90% power to detect a clinical significant difference in the 6MWT of 55 meters between the 2 groups. Sample characteristics will be summarised using descriptive statistics, means, standard deviations, range and median values. Parametric and nonparametric tests will be performed according to variable distribution (19). Differences between and within groups at T0, T1 and T2 will be tested using Anova or the Kruskal Wallis test. Differences between and within groups at T0, T1 and T2, as well as the correlation between outcomes will be tested. The alpha level will be set for significance at 0.05, however, to adjust for multiple comparison the Bonferroni correction will be used (alpha=0.025). Data will be analysed using SPSS software (version 16.0; SPSS Inc., Chicago, IL, USA). References 1.Freeman JA. Improving mobility and functional independence in persons with MS. J Neurol 2001; 248: 255-59?2. 2.Weinshenker BG, Bass B, Rice GP, Noseworthy J, Carriere W, Baskerville J, Ebers GC. The natural history of multiple sclerosis: a geographically based study. Clinical course and disability. Brain 1989;112:133-46. 3.Jackson M, Quaal C, Reeves M. Effect of MS on occupational and career patterns. Axone 1991;13:16-22. 4.Ragnarsson, K. Health maintenance and reduction of disability through physical exercise. In Apple D ed. Physical fitness: guide to individuals with spinal cord injury. Department of Veterans Affairs Rehabilitation Research and Development Service, 1996. 5.Giesser B, Beres-Jones J, Budovitch A, Herlihy E, Harkema S. Locomotor training using body weight support on a treadmill improves mobility in persons with multiple sclerosis:a pilot study. Mult Scler 2007;13:224-31. 6.Schwartz I, Sajin A, Moreh E, Fisher I, Neeb M, Forest A, Vaknin-Dembinsky A, Karusis D, Meiner Z. Robot-assisted gait training in multiple sclerosis patients: a randomized trial. Mult Scler. 2012 Jun;18(6):881-90. Epub 2011 Dec 6. 7.Pilutti LA, Lelli DA, Paulseth JE, Crome M, Jiang S, Rathbone MP, Hicks AL. Effects of 12 weeks of supported treadmill training on functional ability and quality of life in progressive multiple sclerosis: a pilot study. Arch Phys Med Rehabil. 2011 Jan;92(1):31-6. 8.Kurtzke JF. Rating neurologic impairment in multiple sclerosis. An expanded disability status scale (EDSS). Neurology 1983;33:1444-52. 9.Hesse S, Waldner A, Tomelleri C.Innovative gait robot for the repetitive practice of floor walking and stair climbing up and down in stroke patients. J Neuroeng Rehabil. 2010 Jun 28;7:30. 10.Enright PL. The six-minute walk test. Respir Care 2003;48:783-5. 11.Maeda A, Yuasa T, Nakamura K, Higuchi S, Motohashi Y. Physical performance tests after stroke:reliability and validity. Am J Phys Med Rehabil 2000;79:519-25. 12.Berg KO, Wood-Dauphinee SL, Williams JI, Gayton D. Measuring balance in the elderly: preliminary development of an instrument. Physiother Can 1989;41:304–11. 13.Powell, LE & Myers AM. The Activities-specific Balance Confidence (ABC) Scale. J Gerontol Med Sci 1995;50:28-34. 14.Krupp LB, LaRocca NG, Muir-Nash J, Steinberg AD. The Fatigue Severity Scale. Application to patients with Multiple Sclerosis and Systemic Lupus Erythematosus. Arch Neurol 1989;46:1121-3. 15.Holden MK, Gill KM, Magliozzi MR. Gait assessment for neurologically impaired patients. Standards for outcome assessment. Phys Ther. 1986;66(10):1530–39. 16.Vickrey BG, Hays RD, Harooni R, Myers LW, Ellison GW. A health-related quality of life measure for multiple sclerosis. Qual Life Res 1995;4:187-20. 17.Van Uden CJ, Besser MP. Test-retest reliability of temporal and spatial gait characteristics measured with an instrumented walkway system (GAITRite). BMC Musculoskelet Disord 2004;17:5-13. 18.Nashner, LM, Peters, JF. Dynamic posturography in the diagnosis and management of dizziness and balance disorders. Neurol Clin 1990;8:331–49; 19.Patrick Royston (1982) Algorithm AS 181: The W test for Normality. Applied Statistics, 31, 176–180.
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	Project details - Scientific aspects*


Innovation and novelty

(v. criteri di valutazione scientifica ex art. 6 co 2 lett. a) (limit of 2.000 ch.)
In the last decade, scientific literature has shown a progressive increase of research studies centred on the effects of repetitive locomotor training in patients with gait disturbances after neurological diseases. Earlier studies on locomotor training were performed by means of a treadmill machine with partial weight body support. Subsequently, new robot assisted gait trainer devices were developed and several studies demonstrated their positive effects on gait endurance and quality of life in patients suffering from neurological diseases with a high disability level. Up to now, few studies have investigated the effects of a robot-assisted gait trainer in patients with Multiple Sclerosis (MS). In the last year, our research group conducted a preliminary randomized controlled study to test the efficacy of an electromechanical gait trainer on endurance, fatigue and quality of life in patients with MS. At the end of treatment, patients significantly improved gait velocity and endurance and the effects were maintained at the follow-up evaluation. The data have been submitted to the Annals of Neurology Journal. In 2010 a novel end-effector device called GE-O System was developed. Its novelty is that it allows the patient to practice not only walking on the floor but also climbing up and down stairs. In literature few studies have tested the effects of the GE-O System in neurological diseases. The studies showed that sub-acute stroke patients improved gait mobility after a training by mean of GE-O System. To our knowledge, no studies have investigated the feasibility and the effect of this device in people withMS. The present research proposal could test the effects of this novel device for improving gait and quality of life in patients with MS. In particular, the present study could provide useful evidence regarding robot-assisted gait rehabilitation in patients with MS, in order to increase gait ability, and reduce risk of falls and fear of falling.
________________________________________________________

Team skills and competencies

(v. criteri di valutazione scientifica ex art. 6 co 2 lett. b) (limit of 2.000 ch.)
Nicola Smania. Doctoral Degree in Medicine (University of Verona-1986). Post-Graduate Specialization in Physical Medicine and Rehabilitation (University of Pavia-1990). Researcher teamwork of the Section of Human Physiology (University of Verona,1988-1998). Associate Professor at the School of Medicine (University of Verona,2006-present). President of the Health and Rehabilitation Profession Sciences Specialized Degree and Director of the Post-Graduate Specialization in Physical Medicine and Rehabilitation (University of Verona, 2011-present). Assistant editor of the European Journal of Physical and Rehabilitation Medicine and editorial board member of international Journals. He is Incoming President of the Italian Neurorehabilitation Society. Hospital Doctor at the Rehabilitation Unit of the AOUI (Verona,1990-2010). Chief of the Neurological Rehabilitation Unit of the AOUI (Verona, 2010-present). Author of 71 published papers in impacted Journals, available on the web, concerning neuromotor and cognitive rehabilitation. Selected references from the last 5 years about robot device in neurorehabilitation: Smania N. et al.Improved gait after repetitive locomotor training in children with cerebral palsy. Am J Phys Med Rehabil 2011 Picelli A ,Melotti C,Origano F,Waldner A,Gimigliano R,Smania N.Does robotic gait training improve balance in Parkinson\'s disease? A randomized controlled trial. Parkinsonism Relat Disord 2012 Smania N. et al.Applicability of a new robotic walking aid in a patient with cerebral palsy. Case report. Eur J Phys Rehabil Med 2012 Picelli A,Melotti C,Origano F,Waldner A,Fiaschi A,Santilli V,Smania N.Robot-assisted gait training in patients with Parkinson disease: a randomized controlled trial. Neurorehabil Neural Repair 2012 Geroin C,Picelli A,Munari D,Waldner A,Tomelleri C,Smania N.Combined transcranial direct current stimulation and robot-assisted gait training in patients with chronic stroke: a preliminary comparison. Clin Rehabil 2011
________________________________________________________

Research impact

(v. criteri di valutazione scientifica ex art. 6 co 2 lett. c) (limit of 2.000 ch.)
In the last advisory workshop on Horizon 2020 Common Strategic Framework, the main outcomes of the Health, Demographic Change and Wellbeing Grand Challenge were presented. An increasing disease and disability burden in the context of increasing patient expectation, increasingly costly technologies, an aging population and increased migration will place unsustainable demands on our healthcare sector. Efforts are required to improve decision making in prevention and treatment provision, to identify and support the dissemination of best practice in the healthcare sector, to support the update of technological and organisational innovations and to enhance health promotion and prevention efforts. There is a need for actions which facilitate the involvement of the individual in solutions for personalised disease and disability management. In this context Multiple Sclerosis is the most common non-traumatic cause of neurologic disability in young adults, and affects mobility and ambulation in the majority of patients. At least 50% of individuals with Multiple Sclerosis will require an assistive device to ambulate within ten years of diagnosis. Impaired mobility and the inability to walk functionally translate into significant costs for personal assistance, medical complications and lost wages because of unemployment. Clearly, maximizing the ability to ambulate, as well as perform safe and effective transfers, is a fundamental goal in the management of people with Multiple Sclerosis. The present research proposal could test the effects of a novel device for improving quality of life in patients with Multiple Sclerosis providing useful evidence regarding robot-assisted gait rehabilitation, in order to increase gait ability, reduce risk of falls and fear of falling.
________________________________________________________

	Project details –Economic and Financial aspects*


Degree of innovation

(v. criteri di valutazione di natura tecnico ed economico finanziaria ex art. 6 co 2 lett. a)

(limit of 2.000 ch.)
Over the last years several rehabilitation strategies have been proposed to improve gait function in patients with MS. Many of these are robotic devices based on the principle of task-specific repetitive training in which the patient may experience several steps in the context of floor-walking condition. These technological devices permit individuals with MS to regain gait function but they do not consider the function of climbing up and down stairs. This function represents an essential ability that should be taken into account during gait training. Many patients with MS are not able to perform this task, significantly reducing highly their participation in activities of daily life. To improve this outcome, the patients should frequently practise climbing up and down stairs. However, the inherent physical effort of physiotherapists limits this as a possibility during rehabilitation sessions. A further burden is the risk of falls on the stairs. GE-O is a device enables to train patients to perform climbing up and down stairs in safe manner. A recent study has demonstrated an improvement of this function in patients with stroke but no study has evaluated the effects in patients with MS. The results of this study will allow us to: 1)understand the benefits obtained by robot-assisted gait training in terms of motor function improvement and patient’s quality of life. 2)understand how the gait recovery process occurs. Subsequently, it will be possible to define a specific assessment and treatment protocol for robot-assisted gait training in patients with MS. 3)make comparisons with conventional rehabilitation. 4)obtain data to ameliorate GE-O System in terms of therapeutic and patient applicability. It will be possible to add therapeutic tools such as brain stimulation or functional electrical stimulation. To the best of our knowledge, this is the first study that, if funded, will be able to clarify the effects of robot-assisted gait training in patients with MS.
________________________________________________________

Quality of project management

(v. criteri di valutazione di natura tecnico ed economico finanziaria ex art. 6 co 2 lett. b)

(limit of 2.000 ch.)
A high quality research design has been planned for this proposal. It is a RCT study design and involves the most advanced technology available for gait training in patients with neurological disorders. The study methodology follows the international guideline called CONSORT Guideline for reporting randomized controlled trials. We have chosen a RCT study design,the highest quality research and level of evidence for rehabilitation studies. The evaluation and treatment procedures are standardized for all patients that will be recruited in this study. The study is planned according to the most recent evidence in which the robotics is applied to neurorehabilitation. GE-O is an innovative device for gait training. It permits the assessment and training of patients. Quantitative data will be available. Indeed,GE-O provides interesting data about not only the motor performance, spatio-temporal gait parameters (step and stride length, EMG activation),but also the patient’s participation during exercise. Thus, it will be possible to monitor the physical changes to the patient during the therapy. The treatment procedures can be standardized for all patients, also according to the patient’s physical capacity. All data about the evaluation and treatment procedures will be recorded in the electronic database already available on the GE-O System. The study proposal involves different professionals in the field of neurological rehabilitation. The cooperation between medical doctors, physiotherapists and occupational therapists with a relevant scientific background is the milestone of this study. The professionals will collaborate in each stage of the project. The study methodology and the objectives are clearly defined. The funding will be used to financially support the collaborators and the materials needed to carry out the entire research study. The company RehaTechnologies has agreed to lease to us, free of charge,the GE-0 System described for this study proposal.
________________________________________________________

Project outputs

(v. criteri di valutazione di natura tecnico ed economico finanziaria ex art. 6 co 2 lett. c)

(limit of 2.000 ch.)
none
________________________________________________________

	Workpackages description*


WP 1 Description: Presentation of the study to collaborating unit and train collaborators regarding to the main aim of the project.
Personnel involved: Nicola Smania, Marialuisa Gandolfi
Person-months: 2
WP 2 Description: Patient recruitment and evaluation, fill out a data collection card for each patient, and provide the patients’ list to the main investigator for randomization process.
Personnel involved: NUOVO
Person-months: 1
WP 3 Description: Assess the patients at the baseline and at post training timeline (Verona University Zero Wire EMG, GaitRite System, Tecnobody Stability Line). Treat the patients (Rehatecnologies GE-O System)
Personnel involved: NUOVO, Christian Geroin
Person-months: 16
WP 4 Description: Assess the patients at follow-up evaluation (Verona University Zero Wire EMG, GaitRite System, Tecnobody Stability Line).
Personnel involved: NUOVO
Person-months: 1
WP 5 Description: Data analysis: collected data will be examined. The data will then be transferred into electronic sheets and processed with statistics programs (University: SPSS 16).
Personnel involved: Nicola Smania, Marialuisa Gandolfi
Person-months: 2
WP 6 Description: Write scientific paper(s) and submit to international journals.
Personnel involved: Nicola Smania, Marialuisa Gandolfi
Person-months: 2
WP 7 Description: 
Personnel involved: 
Person-months: 
WP 8 Description: 
Personnel involved: 
Person-months: 
WP 9 Description: 
Personnel involved: 
Person-months: 
WP 10 Description: 
Personnel involved: 
Person-months: 
	Other Workpackages

	See attached files


	Research equipment*


Name, description and related Workpackage:  GE-O System.The device will be used in the Workpackage 3. ZeroWire EMG. The elettromiography will be used in the Workpackages 3 and 4. GaitRite System. The spatio-temporal gait analisys will be used in the Workpackages 3 and 4. Tecnoboby Stability Line stabilometric assessment. The device will be used in the Workpackages 3 and 4. SPSS ver. 16. The statistical software will be used in the Workpackage 5.
	Intellectual Property Rights and Technology Transfer outcomes*

	Patents
	No

	Spin Off
	No


	Project budget overview*

	Cost description
	Company

private or public body financial contribution
	Department/Centre

financial contribution
	University

financial contribution

	New purchases of equipment
	50000
	0
	0

	Company private or public body equipment
	0
	0
	0

	R&D cost
	0
	0
	500

	Temporary employees
	0
	0
	23000

	Subcontracting
	0
	0
	0

	Travel and subsistence
	0
	0
	6000

	Meetings and seminars organization
	0
	0
	500

	Department/Centre Permanent employees
	0
	20000
	0

	Enterprise private or public body permanent employees
	0
	0
	0

	TOTAL PROJECT COST
	50000
	20000
	30000

	%
	50%
	20%
	30%


	COST DETAILS*

	Detailed description of the resources



New purchases of durable equipment
GE-O SYSTEM: This novel device follows the end effector principle and it enables patients the repetitive practice of walking on the floor and also climbing up and down stairs. It costs 50000,00 €.
Consumables
Paper for printing the protocol and the assessments scales. The total budget is 500,00 €.
Temporary employees
1 medical doctor with neurorehabilation expertise: bursary (23.000). The medical doctor will recruit patients and fill out a data collection card for each patient and she/he will select patients for the main investigator. Furthermore she/he will assess all the patients at baseline, post-treatment and follow-up evaluations.
Subcontracting
None
Travel and subsistence
The preliminary data will be submitted to 2 National Congresses and 1 International Congress.The total budget is 6500,00.
Meetings and seminars organization
Monthly meetings will be organized between the staff of the company Rehatecnologies, Bozen, Italy and the staff of the Neuromotor and Cognitive Rehabilitation Center Department of Neurological, Neuropsychological, Morfological and Motor Sciences Universit
	Curriculum Vitae*

	See attached files


	Accettazione delle prescrizioni del bando e consenso al trattamento dei dati personali*

	In qualità di Coordinatore scientifico

DICHIARO:

1.   di essere a conoscenza ed accettare integralmente tutte le prescrizioni contenute nel bando nonché nella relativa modulistica;

2.   di essere edotto, ai sensi dell'art. 13 del  D.lgs  196 del 2003, che i dati personali contenuti nella presente dichiarazione saranno trattati, anche con strumenti informatici, esclusivamente nell'ambito del procedimento per il quale la presente dichiarazione viene resa;

3.   di accettare che tutte le comunicazioni da parte dell'Ateneo siano trasmesse all'indirizzo di posta istituzionale del Coordinatore Scientifico (nome.cognome@univr.it);

4.  di essere consapevole che la collaborazione che si instaurerà a seguito del finanziamento del progetto dovrà essere attuata tramite apposita convenzione avente ad oggetto il programma di ricerca concordato (Accordo di Collaborazione per la realizzazione del progetto congiunto predisposto dall’Area Ricerca – Liaison Office);

5.   di accettare che Il contributo assicurato dal Bilancio dell’Amministrazione Centrale dell’Università a titolo di cofinanziamento, verrà trasferito nel suo intero ammontare esclusivamente a seguito della stipula dell’accordo di collaborazione debitamente repertoriato dal Dipartimento ed alla comunicazione da parte degli uffici competenti del Codice Unico Progetto (CUP).



