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Introduction
Children with neuromuscular disabilities including cerebral palsy, 
experience a variety of musculoskeletal impairments resulting in an 
abnormal gait pattern. These impairments include muscle stiffness, 
weakness, and reduced range of motion which affects posture and 
movement1. Due to balance deficits associated with cerebral palsy 
and other neuromuscular conditions, compensatory strategies during 
gait are commonly observed2 The Therasuit Method™ is a treatment 
program that utilizes a system of elastic cords to correct the patient’s 
positioning and promote a more optimal gait pattern3.

In a study by Bailes et. al. twenty children with cerebral palsy 
underwent the intensive physical therapy session, with half wearing 
the Therasuit™ and the other half a control suit. Improvements in gait 
kinematics and functional improvements were seen when comparing 
pre and post testing of the children, but neither group showed 
statistically significant improvements to each other.4

Martins et al. compared the joint angles of children with unilateral CP 
before and after donning the Therasuit™. The results of this study 
showed the Therasuit™ decreased equinus (toe walking) foot pattern, 
increased hip extension in stance and initial contact phases of the 
paretic limb, and increased flexion in the swing phases of both legs5.

The Therasuit™ causes changes in pelvic and hip joint kinematics 
primarily by decreasing hip flexion and increasing hip extension. Hip 
adduction and hip internal rotation kinematics demonstrated minimal 
changes. When wearing the Therasuit™, joint movement appears to be 
restricted in the extremes of motion and also appears to reduce the 
variability of pelvic and hip kinematics. No significant differences or 
trends found in gait dynamics such as gait speed, stride length, stride 
width, step length, stance time, step time, initial double limb support 
time, or cadence. Further research with larger sample sizes, specific 
diagnoses, and observation over time is needed to fully understand the 
effects of the Therasuit™ on children with neuromuscular disorders.

Analysis of joint kinematics and gait parameters was performed using 
SPSS and descriptive statistics were generated. Descriptive statistics 
reported include minimum, maximum, mean, and standard deviation 
for each average joint kinematic and each gait dynamic. A clustered 
bar graph of each average joint angle and gait dynamic was created 
for visual analysis. Statistical analysis was then performed using 
paired t-tests with p<0.05 to determine if significant differences 
existed between trials when the subject wearing the Therasuit™ 
compared to not wearing the Therasuit™. Statistical power was also 
calculated by G*Power and reported.

Descriptive statistics revealed hip flexion decreased while wearing the Therasuit™ while hip extension increased. 
Decreases in pelvic obliquity, hip abduction, and hip external rotation angles were observed when wearing the 
Therasuit™ but these changes were not statistically significant. The standard deviations of pelvic and hip kinematics 
when wearing the Therasuit™ compared to out of the Therasuit™ were also decreased. 

Visual analysis shows maximum pelvic and hip joint angles generally decrease and become closer to neutral. 

Significant changes in hip flexion (p<.001) and hip extension (p=.049) were observed during the gait cycle when 
wearing the Therasuit™ compared to out of the Therasuit™. Changes in pelvic obliquity, hip abduction, and hip 
external rotation angles were not statistically significant.

There were no significant differences or trends for gait speed; stride or step length; stance, step, or initial double limb 
support time; or cadence.

Methods
Eight participants with a diagnosed neuromuscular disorder were 
evaluated using a repeated single subject study design. Demographic 
information included age, gender, diagnosis, height, weight, and years 
of independent walking.

The data was collected via the Qualisys Motion Capture System. The 
study consisted of a pre-test condition (no Therasuit™), and post test 
condition (Therasuit™ with standard elastic application). Participants 
ambulated for three trials and the maximum hip and pelvic joint 
kinematics for three gait cycles were recorded. Gait dynamic 
parameters including gait speed; stride length; stride width; step 
length; step time; stance time; initial double limb support; and 
cadence,while walking were also collected.

Discussion
● Significantly decreased mean hip flexion is consistent with 

previous research stating the Therasuit™ helps to reduce the 
exaggerated hip flexion pattern commonly used to compensate 
for motor control impairments of children with unilateral spastic 
cerebral palsy.5 Significantly increased hip extension could 
contribute to greater propulsion leading to improved gait 
efficiency.

● Decreased variability could contribute to decreased spasticity 
and ataxia and contribute to more consistent steps for improved 
motor learning.

● Subject 2 demonstrated relatively large decreases in gait speed, 
stride length, and mean step length with the Therasuit™ donned 
while subject 8 demonstrated relatively large increases in gait 
speed, stride length, and step length with the Therasuit™ 
donned. This implies that the Therasuit™ may have a greater 
effect on gait parameters in children with ataxia compared to 
other neuromuscular diagnosis. 

● Limitations: Small sample size (n=8), convenience sampling, 
inconsistent marker placement, and observational nature of the 
study

Objectives
The purpose of the present study is to explore the immediate effects 
of the Therasuit™ on joint kinematics and gait parameters. 

The research aimed to answer the following research question: is 
there an immediate difference in hip and pelvic joint kinematics and 
gait parameters for children with a diagnosed neuromuscular disorder, 
ages 5-10, when wearing the Therasuit™ compared to not wearing 
the suit, measured by the Qualisys Motion Capture System
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