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Existing Solutions & Limitations

Background Objective
Design a device that protects against falls due to retropulsion for 

patients with Parkinson's Disease

Requirements
1. Backward Tipping 
Index (BTI): -1 to 0
2. Engagement Time:
1200 ms
3. Trunk Angle: 4.5°
4. Height Adjustability:
4’10” to 6’2”
5. Weight Functionality:
81 kg

Conclusion
Once completed, this device will be a cost-effective way to increase PD patient 
independence and confidence by reducing retropulsion induced falls. This will 
improve quality and state of living and reduce the cost burden associated with falls.

Acknowledgements

Prototype
The solution includes an extension at the base of the walker to achieve the required 

BTI. Additionally, a harness apparatus that attaches the user to the walker helps 
control the user’s posture and trunk angle.

Societal Impact
● Positively impacts Stage ≥3 PD patients by reducing retropulsion-induced fall risk
● ~100,000 PD diagnoses per year, 80% treated with medication, 20-50% of treated 

PD patients reach Stage 3 PD in 5-10 years5,6
● Potential use for 16,000-40,000* PD patients reaching Stage 3 PD per year in the 

U.S.
● Decreased risk of fall and save associated recovery care costs (~$50k per fall)7,8
*Estimated number of patients with higher fall risk and retropulsive events

Constraints
Universal:
1. Time: 9 months
2. Budget: $800
3. Policy: No IRB approval for testing 
on patients, Standards for Assistive Walking 
Products
4. Resources: Innovation Studio
Problem Specific:
5. Weight: ≤ 30 lbs
6. Width: ≤ 36in
7. Skin Interaction: Materials biocompatible 
and non-irritable
8. Foldability: Modifications allow foldability
9. Client Request: Must use standard walker

V1:Test for BTI range [-1 to 0].
Method: (1) Final solution measured and BTI calculated using developed 
mathematical model

Results:

V2:Test for lateral trunk angle change of -4.5 within 1200ms.
Methods
(2) Video Analysis of the behavior of a weighted mannequin in the device system 
after a backward perturbation.

(A) Early Concept Design of Assistive Mobility Device

(B) Detachable Aluminum extension with Hinge

(C) Wearable Straps for Harness System (D) Harness Apparatus Front View

(E) First Prototype of Extended Walker (F) Prototype Parameters
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Current solutions:
1. Standard aluminum walker
2. U-Step walker (more expensive)

Limitation = Do not prevent falls from retropulsion
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• ~1 Million people with Parkinson's Disease 
(PD) in the United States1
• Parkinson's Disease patients suffer from 
loss of motor control
• Retropulsion: tendency to fall backwards 
while walking causing 11% of falls in PD 
populations (Stage ≥3 PD)1
• Falls lead to trauma of back of head, hip 
dislocation and in some cases, death
• Economic burden due to PD patients who 
frequently fall is double that of non-fallers7,8
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