Supplementary Material 1. Robotic Gait Training (RAGT) Parameters and Setup
Basic Equipment Configuration and Gait Mode
Device: Flexbot® multi-position intelligent rehabilitation robot system, integrating a treadmill and body weight support (BWS) system.
Gait Mode: All participants in the three groups received RAGT in active-assistive mode. In this mode, the robot provides assistance when detecting the patient’s voluntary effort, encouraging active participation.
Core Kinematic Parameters
Joint Range of Motion: The gait pattern was individualized according to patient height and comfort. Target ranges of motion for the hip and knee were set to approximate typical physiological gait patterns (hip: –10° extension to 30° flexion; knee: 0° extension to 60° flexion). The robotic system guided the lower limbs along predefined physiological trajectories, ensuring consistency of joint motion across all groups.
Dynamics and Load Parameters: Body Weight Support (BWS): The initial BWS level was set during the first training session to ensure safety and allow normal gait patterns (i.e., toes not dragging on the treadmill). Initial BWS ranged from 30% to 50%. As patients’ balance and lower-limb support improved, BWS was progressively reduced in each session and over the three-week intervention, with a target of reducing to 10% or less to promote independent weight-bearing control.
Treadmill Speed: Walking speed was gradually increased. The initial speed was set at 0.1–0.3 km/h and adjusted according to patient tolerance and gait quality. The therapeutic goal was to increase the speed to 1.5–2.0 km/h within the intervention period, reaching functional walking ranges.
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Importantly, the RAGT protocol—including equipment setup, BWS, and progressive speed adjustment—was identical for the experimental, control, and placebo groups. The only variable was the presence and type of FES intervention (gait phase–specific, conventional, or sham). This ensured that any observed differences between groups could be attributed to the FES intervention rather than differences in RAGT parameters.
