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What is neuropsychology? 

Cognition

Functional 
skills 

Emotional regulation 

Attention Communication 
Motor Skills

Behavioral Regulation 

Memory & Learning 



Neuropsychology’s role in DEEs

• Reasons for assessment
– Baseline
– Monitor progress
– Monitor for regression
– Track response to medications/treatment



Neuropsychology’s role in DEEs

The Problem
Typical neuropsychological measures are not 
appropriate for severely impacted individuals 

with DEEs. There is a critical need for 
measures that have utility for this group.

Could neurorehabilitation measures offer 
promise?



Neurorehabilitation

• Children who have experienced a decline in 
cognitive/motor/communicative/adaptive 
functioning associated with a change to the 
brain

• Cognitive and functional deficits can vary from 
subtle concerns to severe impairments



Disorders of Consciousness

Coma

Unresponsive 
wakefulness 
(vegetative)

Minimally 
Conscious 

State

Conscious 
State

Accurate yes/no responses 
and/or functional object use

Lack of eye opening and other signs of wakefulness

Wakefulness without awareness or interaction with 
the environment

Inconsistent but reproducible behaviors in 
relation to the environment are observed



Role of neuropsychology in neurorehabilitation

• Serial monitoring of cognitive and 
functional changes over the course of 
recovery 
– Informs therapies
– Facilitates longer-term planning (i.e., predictors of 

outcome)



Weaknesses of neuropsychological measures

• Typical neuropsychology measures may 
not work as well within the rehab context 
– Need to be alert, communicate clearly, and attend 

to task for a significant amount of time
– Many children have severe sensory, motor, 

communicative impairments and would obtain the 
lowest possible score on these measures



Testing children within a rehab context

• The art
– Assessment approaches are individualized 

and appropriate for developmental level 
and best response modality

– Assessment is ongoing, focused on 
strengths/abilities, and includes 
family/therapist observation 

– Assessment targets are in line with 
family/therapist goals for treatment



Testing children within a rehab context

• The science
– While assessment is very individualized in 

rehab settings, we do need some 
approaches that can be applied broadly to 
compare across patients and rehabilitation 
centers to explore outcomes



Neurorehabilitation measures that may 
have utility for severe DEEs



Rappaport Coma/Near Coma Scale

• Identifies changes in consistency of 
response to stimuli

• Areas assessed:
– Auditory Responsivity

• Bell rings and response of eye opening or 
orientation towards sound

– Command Following
– Visual Responsivity

• Fixation or avoidance of light
• Fixation and tracking of face
• Response to visual threat



Rappaport Coma/Near Coma Scale

– Olfactory Responsivity
• Withdrawals or other response to ammonia smell

– Tactile Responsivity
• Head or eye orientation or shoulder movement to 

shoulder tap
• Withdrawal, eye blink or mouth twitch to nasal 

swab
– Pain Response

• Withdrawal or agitation to pinch on finger/ear
– Vocalization 

• Words, non-verbal vocalization



JFK Coma Recovery Scale – Revised (CRS-R)

• Assesses auditory function, visual 
function, motor function, oromotor/verbal 
function, communication, and arousal



JFK Coma Recovery Scale – Revised (CRS-R)



JFK Coma Recovery Scale – Revised (CRS-R)





Cognitive and Linguistic Scales (CALS)

• 20-item scale; rated from 1 (lower function) to 5 
(better function)

• Not norm-referenced, compares the child to 
themselves over time

• Adaptable to sensory and motor needs



Cognitive and Linguistic Scales (CALS)

• 9 Observed Items
– Arousal
– Responsivity
– Emotional Regulation
– Inhibition
– Attention
– Response Time
– Initiation
– Pragmatics
– Cognitive Safety

Telehealth!









Cognitive and Linguistic Scales (CALS)

• No age group had a floor or ceiling effect
• Scores improve significantly between admission and 

discharge for children of all age groups and 
subgroups with limited responsiveness 



Next Steps…

• Explore the utility of select rehabilitation 
measures in children with DEEs who are severely 
impacted
– Rappaport, CRS-R, CALS observational items

• Examine the feasibility, acceptability, and appropriateness 
by families and providers

• Examine domains/items that have variability in response 
and are sensitive to change 

• Examine how these measures compare to established 
functional measures (e.g., Vineland-3)

• Examine telehealth vs. in-person administration
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