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
Fun Fact: 

Joni & Morgan 25 Years Ago




Daily Living & Mobility

 Hemi Techniques

 Learned helplessness vs Dependency

 Client-centered approach

 "Do less" approach for family members

 Stroke Impact Scale or QOL

 Modify the environment

Cromosini, A., Pham, L., Naujokaitis, V., & Karia, P. (2022)




Virtual Reality & Occupational Therapy

 Therapy using VR

 Outcome Measures

 Primary:
Canadian Occupational Performance Measure (COPM)
Stroke Self-Efficacy Questionnaire

 Secondary:
Modified Barthel Index
Fugl-Meyer Assessment – UE
Functional Test for the Hemiplegic Upper Extremity

Long, Y., Ouyang, Rg. & Zhang, Jq. (2020)




What does VR look like?

 Non-immersive v Semi-immersive v Fully immersive

 Doctor Kinetic was used in this study.

 Touch screen

 Infrared sensor smart recognition camera

 Human shaped model on the screen

Long, Y., Ouyang, Rg. & Zhang, Jq. (2020)




Virtual Reality and Robotics

 Microsoft Kinect

 Traditional gaming technology

 Rapid Movement Technology

 Balance

 Combination therapy

 ARMin robot for UE

 Lokomat for LE

Clark, W. E., Sivan, M., & O’Connor, R. J. (2019).
Junata, M., Cheng, K. C. C., Man, H. S., Lai, C. W. K., Soo, Y. O. Y., & Tong, R. K. Y. (2021).
 




EXOSKELETONS

 FDA approved Exoskeletons
 EksoNR

 ReWalk

 Indego

 Hybrid Assistive Limb (HAL)

 Honda Walking Assistive Device (WAD)

 Each of these are different in their 
own way

Hohl, K., Giffhorn, M., Jackson, S. et al. (2022).




Other OT Technology

https://medical.barrett.com

Home - Bioness (bionessrehab.com)

https://medical.barrett.com/
https://bionessrehab.com/



Other PT 
Technology

 Balance Exercise Assist Robot 
(BEAR)

 Body Weight Supported 
Training 

 Treadmill

 Overground

 Robot-Assisted Gait Training

 Bioness L300 Plus

Inoue, S. et al (2022)
Kim et al (2019)




Wearable technology
 
 Robotic Ankle-Foot-Orthosis

 Activity Monitors (Smart watches)

 Blood pressure

 Body temperature

 Blood glucose

 Oxygen/HR

 Wearable Motion Sensors

 Smart socks

 GPS

 Gait sensors

Thalman, C., Hertzell, T., Debeurre, M., & Lee, H. (2022).
Kwon, et al. (2019). Peters DM, et al (2021).

 




Technology for Home

 Medication Management

 Self-feeding 
Meet Obi – The Robotic Dining Companion – YouTube

 Amazon.com: KCYXSMAX Rehabilitation Robot Gloves Flexion 
& Finger Exerciser Gloves Hand Strengthener Physical Therapy 
Equipment for Stroke Hemiplegia Hand Dysfunction Patient 9 
Intensity Gears 3 Training Modes : Health & Household

https://www.youtube.com/watch?v=H6zYQGb3I-0
https://www.amazon.com/KCYXSMAX-Rehabilitation-Strengthener-Hemiplegia-Dysfunction/dp/B0BG2L3ST2/ref=sxin_16_sbv_search_btf?content-id=amzn1.sym.5795aee5-71f0-4369-b632-e8c78407f2cf%3Aamzn1.sym.5795aee5-71f0-4369-b632-e8c78407f2cf&crid=1TNGF29R9D870&cv_ct_cx=pneumatic+glove+for+stroke&keywords=pneumatic+glove+for+stroke&pd_rd_i=B0BG2L3ST2&pd_rd_r=9fbfd4c5-0eef-490a-8906-403d66d0b809&pd_rd_w=vA11C&pd_rd_wg=jgk8Q&pf_rd_p=5795aee5-71f0-4369-b632-e8c78407f2cf&pf_rd_r=RAE5TGR6AV8C0VZCS7T0&qid=1695933835&sbo=RZvfv%2F%2FHxDF%2BO5021pAnSA%3D%3D&sprefix=pneumatic+glove+for+stroke%2Caps%2C151&sr=1-1-5190daf0-67e3-427c-bea6-c72c1df98776
https://www.amazon.com/KCYXSMAX-Rehabilitation-Strengthener-Hemiplegia-Dysfunction/dp/B0BG2L3ST2/ref=sxin_16_sbv_search_btf?content-id=amzn1.sym.5795aee5-71f0-4369-b632-e8c78407f2cf%3Aamzn1.sym.5795aee5-71f0-4369-b632-e8c78407f2cf&crid=1TNGF29R9D870&cv_ct_cx=pneumatic+glove+for+stroke&keywords=pneumatic+glove+for+stroke&pd_rd_i=B0BG2L3ST2&pd_rd_r=9fbfd4c5-0eef-490a-8906-403d66d0b809&pd_rd_w=vA11C&pd_rd_wg=jgk8Q&pf_rd_p=5795aee5-71f0-4369-b632-e8c78407f2cf&pf_rd_r=RAE5TGR6AV8C0VZCS7T0&qid=1695933835&sbo=RZvfv%2F%2FHxDF%2BO5021pAnSA%3D%3D&sprefix=pneumatic+glove+for+stroke%2Caps%2C151&sr=1-1-5190daf0-67e3-427c-bea6-c72c1df98776
https://www.amazon.com/KCYXSMAX-Rehabilitation-Strengthener-Hemiplegia-Dysfunction/dp/B0BG2L3ST2/ref=sxin_16_sbv_search_btf?content-id=amzn1.sym.5795aee5-71f0-4369-b632-e8c78407f2cf%3Aamzn1.sym.5795aee5-71f0-4369-b632-e8c78407f2cf&crid=1TNGF29R9D870&cv_ct_cx=pneumatic+glove+for+stroke&keywords=pneumatic+glove+for+stroke&pd_rd_i=B0BG2L3ST2&pd_rd_r=9fbfd4c5-0eef-490a-8906-403d66d0b809&pd_rd_w=vA11C&pd_rd_wg=jgk8Q&pf_rd_p=5795aee5-71f0-4369-b632-e8c78407f2cf&pf_rd_r=RAE5TGR6AV8C0VZCS7T0&qid=1695933835&sbo=RZvfv%2F%2FHxDF%2BO5021pAnSA%3D%3D&sprefix=pneumatic+glove+for+stroke%2Caps%2C151&sr=1-1-5190daf0-67e3-427c-bea6-c72c1df98776
https://www.amazon.com/KCYXSMAX-Rehabilitation-Strengthener-Hemiplegia-Dysfunction/dp/B0BG2L3ST2/ref=sxin_16_sbv_search_btf?content-id=amzn1.sym.5795aee5-71f0-4369-b632-e8c78407f2cf%3Aamzn1.sym.5795aee5-71f0-4369-b632-e8c78407f2cf&crid=1TNGF29R9D870&cv_ct_cx=pneumatic+glove+for+stroke&keywords=pneumatic+glove+for+stroke&pd_rd_i=B0BG2L3ST2&pd_rd_r=9fbfd4c5-0eef-490a-8906-403d66d0b809&pd_rd_w=vA11C&pd_rd_wg=jgk8Q&pf_rd_p=5795aee5-71f0-4369-b632-e8c78407f2cf&pf_rd_r=RAE5TGR6AV8C0VZCS7T0&qid=1695933835&sbo=RZvfv%2F%2FHxDF%2BO5021pAnSA%3D%3D&sprefix=pneumatic+glove+for+stroke%2Caps%2C151&sr=1-1-5190daf0-67e3-427c-bea6-c72c1df98776



What does the research tell us?

Long, Y., Ouyang, Rg. & Zhang, Jq. (2020) 
Proffitt, R., & Anderson, Sarah. (2020)
Ping, T. L. and Ju, K. (2023)




High Tech vs Low Tech

Ping, T. L. and Ju, K. (2023)
Elena, M-S, et al. (2021)




Resources

American Stroke Association
Technology and Life Post Stroke | American Stroke Association

Shirley Ryan Ability Lab Rehabilitation Measures Database: Stroke
https://www.sralab.org/rehabilitation-measures/database?population=4636

NeuroRehab Directory
Neurorehabdirectory.com

https://www.stroke.org/en/life-after-stroke/stroke-rehab/technology-and-life-post-stroke
https://www.sralab.org/rehabilitation-measures/database?population=4636
https://www.neurorehabdirectory.com/



Questions

True/False: Neuroplasticity is the ability of the nervous system to 
change its activity in response to intrinsic or extrinsic stimuli 
by reorganizing its structure, functions, or connections.

True/False: There is no evidence to support the use of virtual 
reality (VR) in stroke recovery.

True/False: Meaningful recovery is possible more than six 
months after stroke.




References

Clark, W. E., Sivan, M., & O’Connor, R. J. (2019). Evaluating the use of robotic and virtual reality rehabilitation 
 technologies to improve function in stroke survivors: A narrative review. Journal of rehabilitation and
 assistive technologies engineering, 6, 2055668319863557.

Cromosini, A., Pham, L., Naujokaitis, V., & Karia, P. Preventing Learned Dependency After Stroke: OT Can
 Help. OT Practice (2022). https://www.aota.org/publications/ot-practice/ot-practice
 issues/2022/learned-dependency-after-stroke

Duret C., Grosmaire A.G., & Krebs H.I. Robot-Assisted Therapy in Upper Extremity Hemiparesis: Overview of
 an Evidence-Based Approach. Frontiers in Neurology. 10, 412 (2019). doi:
 10.3389/fneur.2019.00412
Hohl, K., Giffhorn, M., Jackson, S. et al. A framework for clinical utilization of robotic exoskeletons in rehabilitation. J 

NeuroEngineering Rehabil 19, 115 (2022). https://doi.org/10.1186/s12984-022-01083-7

Inoue, S., Otaka, Y., Kumagai, M., Sugasawa, M., Mori, N., & Kondo, K. (2022). Effects of Balance
 Exercise Assist Robot training for patients with hemiparetic stroke: A randomized controlled
 trial. Journal of NeuroEngineering and Rehabilitation, 19(1), 1-15.

Junata, M., Cheng, K. C. C., Man, H. S., Lai, C. W. K., Soo, Y. O. Y., & Tong, R. K. Y. (2021). Kinect-based rapid
 movement training to improve balance recovery for stroke fall prevention: A randomized controlled trial. Journal
 of NeuroEngineering and Rehabilitation, 18, 1-12.

https://doi.org/10.1186/s12984-022-01083-7



References Continued

Kim, H. Y., Shin, J. H., Yang, S. P., Shin, M. A., & Lee, S. H. (2019). Robot-assisted gait training for balance and
 lower extremity function in patients with infratentorial stroke: a single-blinded randomized controlled
 trial. Journal of neuroengineering and rehabilitation, 16(1), 1-12.

Kwon, J., Park, J. H., Ku, S., Jeong, Y., Paik, N. J., & Park, Y. L. (2019). A soft wearable robotic ankle
 foot-orthosis for post-stroke patients. IEEE Robotics and Automation Letters, 4(3), 2547-2552.

Long, Y., Ouyang, Rg. & Zhang, Jq. Effects of virtual reality training on occupational performance and self
 efficacy of patients with stroke: a randomized controlled trial. Journal
 of NeuroEngineering and Rehabilitation. 17, 150 (2020). https://doi.org/10.1186/s12984-020-00783
 2

Marques-Sule, E., Arnal-Gomez, A., Buitrago-Jimenez, G., Suso-Marti, L., Cuenca-Martinez, F., Espi-Lopez, G.
 Effectiveness of Nintendo Wii and Physical Therapy in Functionality, Balance, and Daily Activities in 
 Chronic Stroke Patients. Journal of the American Medical Directors Association. 22:5 (2021) 1071080. 




References Continued

Peters DM, O'Brien ES, Kamrud KE, Roberts SM, Rooney TA, Thibodeau KP, Balakrishnan S, Gell N, Mohapatra S.
 Utilization of
 wearable technology to assess gait and mobility post-stroke: a systematic review. J Neuroeng Rehabil. 2021
 Apr 21;18(1):67. doi: 10.1186/s12984-021-00863-x. PMID: 33882948; PMCID: PMC8059183.

Ping, T. L. & Ju, K. Less is more: Dynamic splint design for stroke patients. American Occupational Therapy
 Association. (2023). Less is more: Dynamic splint design for stroke patients | AOTA

Proffitt, R., & Anderson, Sarah. Virtual Reality for Occupational Therapy. American Occupational Therapy
 Association. (2020). https://www.aota.org/publications/ot-practice/ot-practice-issues/2020/virtual
 reality

Rajashekar, D., Boyer, A., Larkin-Kaiser, K. A., & Dukelow, S. P. (2023). Technological Advances in Stroke
 Rehabilitation: Robotics and Virtual Reality. Physical Medicine and Rehabilitation Clinics.

Thalman, C., Hertzell, T., Debeurre, M., & Lee, H. (2022). Multi-degrees-of-freedom soft robotic ankle-foot orthosis
 for gait assistance and variable ankle support. Wearable Technologies, 3, E18. doi:10.1017/wtc.2022.14

https://www.aota.org/publications/ot-practice/ot-practice-issues/2023/less-is-more-dynamic-splint-design-for-stroke-patients?mibextid=Zxz2cZ



Thank you!

Joni.cook@encompasshealth.com

Morgan.davis@encompasshealth.com 
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