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• Stroke is a leading cause of long-term disability and the number 5

killer in Kentucky.2

• Rehabilitative options are available, but limited, after first few months.

• Chronic patients are often left with limited functional capacity,

decreased quality of life, and may benefit from further

rehabilitation.

• Patients can achieve meaningful improvements in function in the

chronic phase.3

• Virtual reality has demonstrated efficacy as a motor and cognitive

rehabilitation aid for stroke.4-7

• Mixed reality (MR) blends the virtual and real world environments by

superimposing virtual holograms across the viewer’s field.

• Potentially safer intervention: patient is able to see and

interact/avoid objects in environment.

• Safer training through continued visual awareness, thus reducing

the risk of falls.

• Pilot MR data with healthy participants demonstrated improved

reaction time and balance following 8-hours of visuo-motor

integration (VMI) training.8

Determine the effects of VMI training in MR on cognitive performance in

chronic stroke patients.

LIMITATIONS

Participants:
• Patient 1: 59 yr. old, female with a left middle cerebral artery (MCA)

hemorrhagic stroke 13-yrs prior to study.

• Right hemiparesis and gait abnormality.

• Patient 2: 27 yr. old, male with right MCA ischemic stroke 11-yrs prior to

study.

• Left hemiparesis.

• Both patients demonstrated lower cognitive function than the scores of

age-matched cohorts during the baseline cognitive evaluation.
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• Results suggest 8-hrs of VMI training with MR demonstrates potential

as a rehabilitation aid in chronic stroke patients.

• Consistent with prior virtual reality research,10 patients

demonstrated improved neurocognitive performances following

MR VMI training.

• Patients demonstrated positive mood changes following

intervention.

• While the results of these two chronic stroke patients are promising, a

larger sample size is needed before drawing definitive conclusions.

• This pilot study lacks of a randomized control group.

• Potential that any intervention would beneficial for chronic stroke

patients, therefore a control group is needed for comparison.

• Neurocognitive measures have excellent internal validity, but relatively

low external validity.

• Need a measure that provides direct translation to outside

laboratory setting.

Study Design:

• Following 8-hrs of MR VMI training, Patient 1 demonstrated:

• cognitive improvement in domains of memory, attention and

processing speed.

• Clinically significant improvement (+2 SD) in processing

speed.

• Reduction in negative mood measures.

• Improvement in positive affect.

• Following 8-hrs of MR VMI training, Patient 2 demonstrated:

• cognitive improvement in domains of executive function and

processing speed.

• Reduction in negative mood measures.

• An increase in perceived stress- patient reported experiencing

work related increase.

FUTURE DIRECTIONS
• Increase sample size and include a randomized control group.

• Include a outcome measure with greater external validity.

• Examine motor function and balance assessments to explore efficacy

of MR VMI training as rehabilitation aid.

• Patient 1 reported leg strength improved over the course of the

study, and that she had been encouraged to resume exercising.

• Dr. Glueck anecdotally noticed gait and motor improvement in both

patients as the study progressed.

VMI training in a video 

game context.

(Dotted indicates the average scores for individuals in patient’s age cohort)

(Dotted indicates the average scores for individuals in patient’s age cohort)


