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Introduction: Multiple sclerosis (MS) is the most common chronic inflammatory disorder of
the central nervous system in young adults. The disease causes a wide spectrum disorder,
which depends on the location and characteristics of the central nervous system pathology (1).
The exercise therapy should be designed based on patient symptoms. The objectives of this
study were to evaluate the effect of training in water on ground reaction forces (GRF) in two
different clinical forms of Multiple Sclerosis (symptoms of ataxic and spastic) with high
disability (EDSS>4).

Methodology: 11 healthy subjects and 21 MS subjects participated in this study, voluntarily.
Modified Ashworth Scale and Brief Ataxia Rating Scale were used to determine the rate of
spasticity and ataxia rating; respectively. MS subjects were classified into three groups with
symptoms of spastic (n=10) and ataxic (n=11). Motion Analysis System Qualysis (100 Hz)
with seven cameras (38 markers) and a kistler force plate (100 Hz) were used for evaluating
grand reaction forces in a complete cycle of walking in affected and unaffected side. All
patients participated in this intervention (3 sessions in week for 2 months). All tests repeated
after the exercise. Shapiro-wilk, paired t-test and ANOVAs (repeated measure) were used to
determine statistical analysis (P<0.05).

Results: Fz2 (valley force) and Fz3 (second peak) of vertical GRF, and the shear GRF in the
anterio-posterior were significantly reduced in both groups of patients than healthy control
(P<0.001). Ataxia group had weaker performance in compared to spastic group (P<0.01).
Training in water improved the rate of ground reaction forces (P<0.01). The Fz3 and anterior
shear GRF of both groups of patients had significant difference with healthy subjects after
exercise (P<0.02).

Discussion: The decrease happened in the ground reaction forces during gait, in these
patients, especially patients with ataxia due to a neuromuscular system adaptation to
compensate of balance weakness (2). Practicing in the water, due to the water buoyancy and
water resistant forces increases muscle strength and leads to the increasing of the ground
reaction forces during walking in these patients; which showed confidence in the walking.
But still the differences between patients and healthy subjects were observed after exercises.
The patients will need to prolonged rehabilitation periods or lifelong rehabilitation beside
medication.
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