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● Myoelectric prosthesis have had considerable advances 
in tactile and proprioceptive feedback [1]

● Sensory feedback has been shown to improve control, 
increase embodiment, and reduce phantom limb pain [2]

● This study explored the potential of pneumatic haptic 
feedback as an alternative feedback method

● Pneumatic soft haptic feedback provided by the WISH 
will increase subject performance compared to no haptic 
feedback

● Three subjects (2 female, aged 19, 67, and 69 years) with 
transradial limb loss or amelia (birth defect of lacking one or 
more limbs)

● SoftHand Pro (SHP): 19 degrees of freedom 
anthropomorphic hand using a single motor to produce 
synergistic finger movements [4]

● Wearable Integrated Soft Haptics (WISH): Electronic 
pneumatic pump that correlates real time current absorption 
in the SHP’s single motor to pneumatic pressure [3] 

● Randomized cross over study where subjects performed 
clinical exams under one study condition then the 
alternative study condition

● Exams performed: Activities Measure for Upper Limb 
Amputees (AM-ULA), Box and Blocks (BnB), Action 
Research Arm Test (ARAT), Jebsen Hand Function Test 
(JHFT), NASA-Task Load Index (NASA-TLX), and Likert 
questionnaire

● Study did not produce strong evidence that the WISH 
device provided any additional assistance over a no 
haptic feedback system 

● Qualitative results suggest subjects had a positive 
attitude towards the WISH device.

● Current state of WISH device would not be able to 
compete with market devices

● The WISH device offers unique stimulation compared to 
other haptic / tactile systems prompting more investigation

● Future studies should include a larger sample size and 
training time with the SHP / WISH

● Newer models of the SHP / WISH should be used

Figure 1. CAD model of the SoftHand Pro [4]. 
Displays the single electric motor connecting 
the synergistic fingers.

Figure 2. An overview of the primary components 
of the WISH device [3]. 

Figure 8: The Likert Questionnaire results table. On average the subjects did find the haptic 
feedback to have a positive impact when using their prosthetic device.

Figure 3. Displays AM-ULA overall results for each subject. This is the score difference between with 
using the WISH device and without using the device. Scores improved by the WISH device are shown 
in green, and scores that worsened are in red. Total is the overall net score, Average is the mean score 
per task, and Final is the standardized final score.

Figure 4. The box and blocks results table showing a negative trend across all subjects. Scores in red 
show subjects that performed worse with the WISH device, and green shows improved performance.

Figure 5. JTHF results table. Subject 1 did have a primarily positive trend with the feedback device, 
shown with each green highlighted cell. Subjects 2 & 3 had a negative trend when using the feedback 
device, shown with each red highlighted cell.

Figure 6. NASA-TLX results table. No clear trend is derived from the NASA-TLX questionnaire. Positive 
scores are shown in green and negative scores are in red with gradient colors in between.
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