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Upper-limb amputees must perform unnatural body 
movements to compensate for the lack of a 
functional wrist. This can lead to musculoskeletal 
damage over long periods.

We designed and built a low-cost, adaptable wrist to 
decrease compensatory movements without 
increased cognitive load.

Wrist Design

Background

Adaptable to 
multiple hands

4.3 Nm  of 
torque

Only six 3D 
Printed Parts

.72 lbs and 
12 cm

about $500

Adaptable to 
multiple 
sockets

Future Work
Validation with different 
prosthetic hands

Additional amputee 
trials

Repeated trials with 
ADLs

Manipulating Wrist Did Not Increase
Cognitive Load

Acknowledgement
Funding: NIH 
DP5-OD029571, 
DARPA BTO HAPTIX 
#N66001-15-C-4017

Three transradial amputees  (P1, P2, P3) used 
the TASKA hand to complete the same trial 
with and without the wrist enabled

Experiment Setup

Clothespin moved 
from horizontal bar 
to vertical bar

Using Wrist Decreased Compensatory Movements

Task success increased with 
use of wrist

Compensation Measured with IMUs
Two Shimmer3 IMUs attached to amputees 
across chest and along bicep to record joint 
angles

connor.olsen@utah.edu
Contact

A lower 
subjective 
workload score 
from NASA Task 
Load Index 
indicates a less 
cognitivley 
demanding task.

Faster (lower) 
response time to 
external stimulus 
indicates less 
cognitive 
demand on 
secondary taskUse of wrist led to more natural 

movements to complete task

* p < 0.05
unpaired t-test

Maximum deflection angles recorded during 
each movement session
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