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Adaptive Arm Training for Children with Hemiparesis 

Background: Perinatal infarction can cause neurologic deficits affecting one side of the body 
(disabling hemiparesis). Disuse of a limb during postnatal development can stunt the activity-
dependent structural and functional development of the sensorimotor system, resulting in 
impaired strength and mobility. A lack of evidence highlights the critical need to devise 
protocols aimed at enhancing motor recovery for children with chronic impairment. This study 
aims to bring innovative and affordable techniques and practices into the field of pediatric 
neurorehabilitation. Specifically, the study focuses on bimanual training. Compared to practice 
with the paretic (affected) arm alone, bimanual training has been shown to produce greater gains 
in arm function for individuals with varying degrees of injury severity. 

Methods: IRB review and project approval was obtained. Children (n=18, 11 males, age: 11.53 ± 
4.43) with Cerebral Palsy or a chronic hemiplegia diagnosis resulting from ABI. This study is 
part of the Burke-Blythedale Pediatric Neuroscience Research Collaboration and is based in 
Blythedale Children’s Hospital, Valhalla, NY.  Children participated in a pilot feasibility study 
that utilizes a robotic device developed at NYU Rusk called the Bimanual Arm Trainer (BAT, 
Mirrored Motion Works, NC). The study runs for 18 weeks. 

Results: Preliminary analysis of the primary outcome measures has shown that bimanual hand 
and arm use has improved (AHA, p < 0.01), skill of the affected upper limb (BBT; p < 0.05), and 
hand dexterity (JTTHF; p < 0.05) have also significantly improved. 

Conclusions: Training with this device has provided clinically meaningful and statistically 
significant improvements in dynamic upper limb function and improved skill and dexterity of the 
affected upper limb. Although analysis of kinematic and user experience data is ongoing, 
adaptive arm training is a safe, cost-effective, and practical therapeutic option to improving 
strength in children with hemiplegia.  
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Introduction Methods Conclusions

Preliminary analysis of the primary outcome measures has shown that bimanual hand and arm 
use has improved (AHA, p<0.01). Skill of the affected upper limb (BBT; p<0.05), and hand 
dexterity (JTTHF; p<0.05) have also significantly improved.
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• People with hemiparesis tend not to use their 
impaired arm and hand throughout life; disuse of 
a limb during (postnatal) development can stunt 
the activity-dependent structural and functional 
development of the motor system.

• Human variability and lack of high-quality 
evidence have made it difficult to precisely devise 
the most optimal rehabilitation plans for children 
with hemiparesis.  

• Bimanual training has been shown to lead to 
greater gains in arm function compared with 
practice of the paretic arm alone.3,4,5

• An advantage of this approach is that it can be 
used in individuals with more severe 
impairment.3,4

• This study is taking place as part of the Burke-
Blythedale Neuroscience Research Collaboration. 

For more information please contact:

Talita Campos: tcc2133@cumc.columbia.edu
Sally Tan: st3337@cumc.columbia.edu

Results

Acknowledgements

• Given the extent of plasticity in the developing 
brain there is a great need to enhance recovery so 
that physical, emotional and intellectual growth 
are as unhindered as possible following brain 
injury. 

• Although extensive research is being done, there 
is still a lack of evidence for what the best recipe 
for optimal recovery may be for this variable 
population

• So far, we have found that training with this 
device has provided clinically meaningful and 
statistically significant improvements in dynamic 
upper limb function and improved skill and 
dexterity of the affected upper limb

• Adaptive arm training is a safe, cost-effective, and 
practical therapeutic option to improving strength 
in children with hemiplegia.

Discussion
• The results presented here are strictly preliminary. 

Analyses of the raw data produced by the BAT are 
currently being studied and will provide us with 
additional kinematic measures of arm movement 
and changes in range of motion throughout 
training. 

• Future studies should Implement a 
comprehensive feedback form for the participant 
in order to evaluate the participant’s experience. 

• Follow up will be implemented to assess potential 
retention of clinical improvements.

• A very special thank you to our resilient 
participants and their families. And to our 
collaborating colleagues of the OT department 
and Blythedale Hospital.. 

• Aim 1: Provide limb training in children with 
hemiplegia from cerebral palsy or acute brain 
injury (ABI) using an adaptive training 
intervention. 

• We hypothesize that child-friendly adaptive, 
upper limb training will lead to improved motor 
outcome on the Assisting Hand Assessment (AHA), 
Jebsen-Taylor Test of Hand Function (JTTHF), and 
Box and Blocks test (BBT).4

• Aim 2: Improve the understanding of the pattern 
of recovery of isolated joint movements in the 
pediatric population with hemiplegia following ABI

• We hypothesize that individuals receiving device-
based bimanual-to-unimanual training will show 
improvement in active range of motion across 
upper limb joints.

Aims & Hypotheses
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• Children (n = 18, 10 male, age 5-17 years) with hemiparesis as a result of acquired brain injury (ABI) 
participated in a pilot feasibility study that utilizes a robotic device developed at NYU Rusk called the 
Bimanual Arm Trainer (BAT, Mirrored Motion Works, NC)4. This device employs mirrored motion, 
combines motivational features with modern technology and a therapeutic method that links the 
movement of the arms to retrain a patient’s brain.

• The device provides bimanual-to-unimanual training of simultaneous shoulder external rotation and 
elbow extension, and independent training of pronation, supination and grasp and release of each 
hand. Range of motion and speed are recorded during training. And feedback and motivation are 
provided through age-appropriate gaming modules.

• Primary Motor Outcome Measures are assessed at Baseline, Pre-Test and Post-Test: AHA, JTTHF, BBT.
• Robotic Intervention: 2 sessions per week over 9 weeks (18 sessions total). Each session is 45 minutes.

Inclusion Criteria:

• ABI at least 2 months prior to enrollment
• Hemiparesis (Unilateral paresis)
• Ages 5-17 years
• Ability to follow instructions and comply with 

therapy protocol

Exclusion Criteria:

• Any psychosocial or medical condition that 
precludes compliance with protocol

• Treatment with Botulinum Toxin or intrathecal 
baclofen in the 3 months preceding enrollment.

• Implanted neuromodulators or electronic 
devices.
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Nursing Implications
• Adaptive Arm Training ccan be an effective form 

of rehabilitation for children with hemiparesis
• With recurrent sessions, children can improve the 

use of both hands in daily function
• There are no adverse effects related to adaptive 

arm training 


