
BENEFITS OF ROBOT-ASSISTED GAIT IN SPINAL CORD 
INJURY: A SYSTEMATIC REVIEW  

One of the main goals for people with spinal cord injury (SCI) is to recover the function 
of the march1. To achieve this goal, physiotherapy uses repetitive and intense practices 
with different rehabilitation modalities such as robotic-assisted gait, that emerged in the 
late 1990s2. Although there are several approaches available for locomotor training, 
there is no consensus on which one is ideal. It is known that locomotor training with 
robotic assistance improves gait in individuals with SCI, promoting benefits in the 
coordination of the limbs and muscular activation patterns, one of the techniques used 
today3. 

 In spite of the small quantity of articles found, of the low methodological quality noted and 

the fact that this is costly and a new modality of intervention, the results are significant 

when compared to conventional physical therapy and to other well-established techniques 

in physical therapy. 
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Sources of Information 

The survey was conducted in PubMed, Lilacs and Embase using the keywords "spinal 

cord injury" AND rehabilitation robotic (gait OR walking OR deambulation)  AND  

(ReoAmbulator OR Lokomat OR Formador Gait). Clinical trials published between 2001-

2012, which compared locomotor training with or without other intervention, were 

included. 

 

Criteria for selection of studies 

Data we analyzed from the following studies: year of publication, sample size, clinical 

tests performed before and after therapy, and duration of the intervention protocol and 

the authors' conclusion. Quality evaluation was assessed according the JADAD criteria4. 

 

Primary variable 

The primary variable was performance analysis of gait in patients, evaluated by means 

of instruments pre and post-intervention. 

 

Secondary variables 

As the benefits of physical activity go beyond the quality and performance of the march, 

we also considered the effects related to fitness, muscle activity, patient motivation  

related to the proposed activity and quality of life. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Table 1: Literature survey. 

Figure 1: Ilustration of walking with robotic assistance. 

 

As for the method 

Regarding methodological quality, six articles presented scores lower than 3 points and 

only one article got the maximum score 5 in JADAD scale (low quality less than 3). Of 

selected articles, none describes or not the use of the virtual environment and visual 

feedback (graphics) during therapy. The number of sessions in the studies ranged from 1 

to 49, with an average of 17 (± 20.42) sessions for each patient. The duration of each 

session was homogeneous ranging from 30-60 minutes, as normally used in conventional 

therapies. 

 

Primary variable 

Many studies assess the functional gains, mainly timed tests such as the walk test and 10 

meter walk test 2 or 6 minutes, with statistically significant results. The WISCI II, which 

indicates a person's ability to walk after SCI, showed a sensitive tool for this variable. 

 

Secondary variables 

Greater kinematic variability, heart rate and muscle activity, reduced interaction torques 

and that the patients were indeed actively contributing to the movements, in addition to 

greater muscle activation. We also observed that the motivation of patients could 

influence the gait pattern imposed by the robot, which gives them the feeling they are 

controlling the machine and not being controlled.  

From the 8 selected studies, in only one it was not found improvement in gait 

performance. From the studies which was found improvement, in 6 it was found 

statistically significant improvement and in one it was not found statistically significant 

difference, although a tendency to improvement was noticed. The findings of these 

studies were obtained through assessment tools like the six-minute and the ten-meter 

walk tests, MIF  (Measure Independence Functional), WISCI II (Walking Index for Spinal 

Cord Injury). Some studies pointed to a decrease in the need for orthotics and assistive 

devices in this group.  

RESULTS 

Database Pub Med Embase Lilacs Total 

Results 101 35 4 140 

EC 

(Trials) 

5 3 0 8 

Excluded 

(Case Studies,  

Review, etc) 

96 32 4 132 


