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Cognitive Complications 



Learning 
Objectives 

Be familiar with 
the 5 subtypes of 

attention

Gain an 
understanding 

of the concepts 
involved in 
cognitive 

rehabilitation

Be able to distinguish 
between the 4 types 

of memory

Be able to describe the 
types of deficits in 

attention frequently
observed in persons 

who have sustained a 
brain injury

Be able to articulate the 
type of damage 

sustained by TBI that 
results in delays in 

information processing

Be able to explain 
factors that interfere 

with cognitive
rehabilitation



Over 5 million Americans experience 
disabilities due to brain injury

Long-term care and supervision may be 
required for persons with brain injury due 
to cognitive and communication 
dysfunction, leading to increased 
caregiver burden and cost of care



vAlertness
vAssociation
vAttention
vAttention Span
vAwareness
vCategorizing

v Comprehension
v Decision-making
v Insight
v Learning
v Maintenance of 

sequential goal-
directed 
behavior with 
self-correction

vMaintenance of 
temporal order of 
stimuli 

vMemory
vOrganizing
vPlanning
vProblem-solving
vReasoning 

vRetention
vSelective 

Attention
vStimuli 

Recognition
vStimuli 

Discrimination
vSynthesis of 

Information
vThinking

Cognitive Skills and Processes Identified by ASHA and ACRM.

What is Cognition?
It is a complex collection … It is a process …

Cognitive Skills and Processes



Domains of 
Cognitive 
Functioning 

Categorization 



Attention

FOCUSED

SUSTAINED

SELECTIVE

ALTERNATING

DIVIDED

These subtypes of attention 
are viewed in levels.

Because we do not 
have unlimited 

processing resources, 
attention helps us to 
best allocate these 

resources



Subtypes of 
Attention Descriptions Examples

Focused
Attention

Selecting one source of information (i.e., 
stimulus) while withholding responses to 
irrelevant stimuli

Responding to pain; Turning to see a 
loud sound behind you

Sustained
Attention

Maintaining attention to complete a 
task accurately and efficiently over a 
period of time 

Reading a book; Watching a TV show; 
Listening to a presentation

Selective 
Attention

Maintaining attention in the presence of 
distractions 

Focusing on the presenter at a 
conference while ignoring others 
talking outside; Studying while music is 
playing

Alternating 
Attention

Shifting between tasks that demand 
different behavioral or cognitive skills 

Reading a recipe and stirring a pot; 
Filing and answering the phone 

Divided 
Attention 

Requires the ability to respond
simultaneously to multiple task demands 
while maintaining speed and accuracy 

Driving and talking on the phone; 
Cooking multiple courses at the same 
time



Categorization

Individuals with brain injuries tend to 
base decisions about category 
membership according to a single 
attribute and have difficulty responding 
to more complex and multidimensional 
stimuli.



Memory

Memory

§ Where perceived 
information is put 
in a context that 
can be stored

§ Stabilization of a 
memory

§ The search for a 
memory or activation 
of a memory



Sensory 
Memory

Short Term 
Memory

Working 
Memory

Long Term 
Memory

Taste

Vision

Touch

Hearing

Sm
ell

Holds sensory 
information for a 
few seconds after 

perception

Enables recall of 
information 
lasting a few 

minutes to hours

Temporary 
storage and active 

processing of 
information

Permanent 
consolidation and 

storage of 
information

Memory Processes

Rehearsal

Retrieval



Long Term Memory



Processing Speed



Executive 
Functions



Hold info in mind to 
complete task; Update & 
manipulate info

Age appropriate 
insight of strengths & 
weaknesses

Spontaneous planning of 
new tasks; Anticipate 
future events; Prioritize

Intermediate and long 
term goal setting, 
appropriate to ability

Independently initiate new activity; Seek and search for 
new information; Persist; Conceive new ideas

Independently assess 
behavior; Respond to and 
make changes as needed 

Impulse control; Manage 
distractions; Delay 
responses

Move freely from one 
activity to another; 
Consider more than one 
solution when problem 
solving

Create useful strategy 
for functional use



Metacognition

Hmm..
.. thinking 

about 

thinking?



Metacognition

§ Diminished self-awareness and 
failure to recognize a personal 
disability 

§ Reductions in self-awareness can 
have important consequences for 
outcomes, including:
§ Compliance with rehabilitation
§ Ability to return to independent 

living

§ Used to enhance an individual’s 
ability to internalize awareness and 
control over behaviors 

§ The primary goal of metacognitive 
strategy training is to enhance a 
person’s ability to internalize 
awareness and control over their 
behavior

Anosognosia Metacognitive Strategy 
Training



COGNITIVE 
FUNCTION

Frontal 
Systems

Parietal 
Systems

Temporal 
Systems

Occipital 
Systems

Limbic Systems



Temporal Lobe 
§ Memory
§ Face recognition
§ Selective attention
§ Locating objects

§ Object categorization
§ Receptive language
§ Emotional responses
§ Language comprehension

§ Emotional control
§ Behavioral control
§ Verbal expression
§ Problem Solving
§ Decision Making
§ Social control
§ Motivation
§ Attention

Frontal Lobe

§ Visual stimuli 
processing

Occipital Lobe

§ Tactile performance
§ Spatial orientation
§ Academic skills
§ Object naming
§ Visual attention
§ Eye-hand coordination 

Parietal Lobe 



Common Factors that Interfere with Cognitive 
Function Following a Brain Injury

Hearing
Vision
Communicative Functions
Medical Stability
Emotional and Behavioral Control
Comorbid Conditions

It is important to consider all factors (physical, 
language and speech, neurologic, and 
emotional/behavioral) when providing cognitive 
rehabilitation.



COGNITIVE 
REHABILITATION

MODELS

PRINCIPLES



Models of Cognitive Rehabilitation 

§ Assumes certain cognitive 
functions cannot be recovered 
due to damage

§ Focuses on development of 
strategies to accommodate 
limitations. For example, external 
devices such as planners, 
checklists, smart phones

§ A functional application is essential

§ Repeated exposure and repetition 
of stimulation through experience 
can change brain’s circuitry and 
reorganization of the brain can 
occur

§ Uses therapeutic exercises 
designed to reestablish or 
strengthen specific cognitive skills 
or processes 

Compensatory Approach Restorative Approach



Overall Principles
Environmental Stimulus Approach



Overall Principles 
Task Complexity



Overall Principles
Cognitive Distance

SpokenColor Black & 
White

Line Word

apple



Neurobehavioral 
Complications 



Learning 
Objectives

Be able to distinguish 
between positive and 

negative reinforcement

Be able to describe the 
principles of applied 

behavior analysis and 
how they apply to this 

population

Be able to 
articulate the 
concept and 

purpose behind 
a functional 

analysis

Be able to explain crisis 
prevention & behavior 

management strategies 
for individuals with a 

brain injury

Be familiar with factors 
that influence the
type and extent of 

behavioral difficulties
an individual may 

demonstrate after a
brain injury

Be able to identify and 
define common 
neurobehavioral 

complications of brain
injury

Gain an understanding of 
de-escalation techniques 

to consider when 
individuals with brain 

injury are demonstrating 
increased frustration and 

agitation

Be able to discuss 
common  

neurobehavioral 
treatment interventions



Common Neurobehavioral Changes 
after Brain Injury 
§ Aggression
§ Agitation/irritability, poor 

frustration tolerance
§ Poor initiation/apathy
§ Denial of deficits/poor self-

awareness
§ Disinhibition/inappropriate 

sexual behavior 
§ Eating disturbances 

§ Emotional changes including 
flat/restricted emotions, lability, 
dysphoria, depression 

§ Impulsivity

§ Poor judgment and reasoning
§ Psychosis - delusions, euphoria, 

hallucinations
§ Nighttime disturbances
§ Anxiety



Environmental Interventions & Demands Education & Research 

Reduce noise and other extraneous stimuli; if 
possible, locate room in a quiet low-key setting 

Use the same staff repeatedly Ensure all staff are educated about coma-
emergent agitation

Limit visitors (fewer for shorter periods of time) Repeat routines to increase 
familiarity 

Identify staff who are willing and able to take the 
lead and conduct 1:1s with these individuals 

Eliminate television and technology (smart phones, 
computers, etc.)

Offer care routines in small doses 
and follow the patient’s lead 
when possible 

Provide education to family members about 
what is happening, how to be supportive, and 
when to take a break

Incorporate familiar objects Provide frequent orientation as 
tolerated

Carefully monitor individual responses to 
medications, specific approaches, changes in 
behavior

Provide safety without restraint when possible 
(veiled beds; sturdy, wide-wheeled wheelchairs 
that are less likely to tip; soft lap belts; padded 
hands mitts; proactive tube removal and the use of 
abdominal binder over tubing)

Use redirection and avoid 
confrontation

Consider closed circuit television as an unobtrusive 
way to monitor for safety

Allow as much movement as is 
safe, including pacing in a safe 
environment

Physicians may consider 
medications when necessary 

Coma-Emergent Agitation 



Neurobehavioral Approach to Treatment The Stability Triangle
The Stability Triangle provides a guiding philosophy 
for the development of a comprehensive treatment 
plan.

Establish Medical 
Stability

Promote Stable 
Behavior

Develop Stable 
Activity Plan

§ Establish Medical Stability

§ Promote Stable Behavior

§ Develop Stable Activity Plan



Applied Behavior Analysis

§ May be addressed by:
§ Behavior Analyst
§ Psychologist
§ Special Educators

The Individual

The Target 
Behavior

The 
Environment



Behavior Program Elements

Assess
Behavior

Define Target 
Behavior

Collect
Data

Functional Analysis

Change 
Behavior

Operational 
Definition

Determine Data to 
Collect

Proactive or 
Consequence Based 

Approaches



Behavior Program Elements Collect
Data

Frequency Count how many 
times a specific 
behavior occurs.

Frequency counts are often used for behaviors which have a clear start and 
end (e.g., number of times someone rings a call bell, strikes another person, or 
attends a group).

Rate Count per unit of time. Frequency alone can be misleading. For example, the statement ‘John spit on 
staff twice’ does not tell us enough information: was it twice within the last hour 
or twice within the last four years? Measures of rate can help bring perspective 
to frequency counts.

Duration How long the behavior 
lasts from start to end.

Sometimes behaviors can be hard to count, such as when the behavior does 
not have a specific start and end (e.g., yelling). In these cases, duration may be 
a more accurate measure. Duration may also be used when it is the specific 
element of interest (e.g., prolonged hand washing).

Latency The amount of time 
between the stimulus 
and the response.

Latency becomes important when the time between stimulus and response is a 
measure of interest: e.g., the time between delivery of a verbal cue from the PT 
to ‘lift the left leg’ and when the individual’s heel leaves the ground.

Percent 
Correct

The number of correct 
responses out of the 
total possible number 
of responses. 

This measure becomes important when teaching new skills. Examples can 
include the number of times that a person with brain injury correctly completes a 
sequencing task out of the number of times that the task is presented.



Behavior Program Elements
Four Term Contingency

Establishing Operation: 
Any variable that temporarily alters the effectiveness of 
some stimulus or event as a reinforcer

Discriminative Stimulus: 
An event or stimulus that precedes a response and sets the 
occasion for the behavior to occur

Response/Behavior: 
Anything that can be done and measured 

Consequence: 
Any event that changes the probability of the response in the 
future - two main types of consequences - reinforcement and 
punishment

Change 
Behavior

Collect
Data



Behavior Program Elements
Four Term Contingency Examples

Establishing Operation: 
Mary was given her 9am pain medication which  
alleviates significant orthopedic pain

Discriminative Stimulus: 
At 9:45 she is told that she has a physical 
therapy session

Response/Behavior: 
She has an outburst, throws her walker and 
yells at staff 

Consequence: 
Staff remove her from the center, and she 
misses her physical therapy session

Change 
Behavior

Establishing Operation: 
Mary was not given her 9am pain medication 
which alleviates significant orthopedic pain

Discriminative Stimulus: 
At 9:45 she is told that she has a physical 
therapy session

Response/Behavior: 
She attends her physical therapy session

Consequence: 
She had a very good session and was praised 
highly throughout

Example 1 Example 2

Change 
Behavior



Behavior Program Elements Change 
Behavior

Consequence Based Intervention



A stimulus is added 
– the likelihood of the 

behavior increases

A stimulus is removed 
– the likelihood of the 

behavior increases

A stimulus is added –
the likelihood of the 
behavior decreases

A stimulus is removed 
– the likelihood of the 

behavior decreases

Behavior
A driver speeds, 
Stimulus
officer gives $200 ticket, 
Outcome
and driver is less likely to 
speed

Behavior
Siblings fight over a toy, 
Stimulus
parent takes away toy, 
Outcome
and siblings are less likely 
to fight over toy

Behavior
A  child puts toys away,
Stimulus
to avoid being nagged by 
parents, 
Outcome
and the child is more 
likely to put toys away 
next time she plays

Behavior
A student earns an A in 
algebra,
Stimulus
parent gives $20,
Outcome
and student is more likely 
to get A in future class



Schedules of Reinforcement 
Extinction

Intermittent Reinforcement

Continuous Reinforcement



Task Analysis

A task analysis is a list of 
very specific steps 

involved in completing a 
task

This can be used to break 
down larger tasks into 

smaller component steps



Prompting & 
Cueing

VISUAL AUDIBLE

TACTILE ENVIRONMENTALA process by which 
an individual is 

supported to display 
a correct response 



Shaping

Goal:  Train Butch to roll over when you say “roll over”

Stand Sit Lay Down Roll Roll Over



Fading

Apple

Example: 

Teaching a child to read 
the word “Apple”

Apple Apple

Apple



Generalization vs. Discrimination



Other 
Communication 
Considerations   

Personal space Body posture 
and motion

Facial 
expression and 

gaze

Tone, volume, 
and cadence of 

speech



Crisis Intervention
Expectations

§ All staff should be trained in 
de-escalation skills and crisis 
intervention 

§ This should include guidelines 
for effective and supportive 
non-verbal and para-verbal 
behavior

De-escalation Techniques

§ Active Listening

§ Orientation

§ Redirection

§ Setting Limits

§ Withdrawing Attention

§ Contracting



CBIS Considerations 

vRemain objective and neutral in the face of problem behaviors

vAvoid labeling individuals and their behaviors

vBehaviors are related to Brain Injury factors (e.g. communication 
difficulties, lack of awareness, pain, etc.); they are not personal

vDaily activities of the CBIS involve:
vObservation & reporting
vData collection
vImplementation of strategies and approaches 



Neuropsychology



Be able to distinguish 
between restorative and 

compensatory 
approaches to cognitive 

treatment 

Learning 
Objectives 

Be able to summarize the 
contributions of Gall and 

Spurzheim in the 
development of modern 

neuropsychology

Be able to discuss the 
concept of the functional 

systems model

Be able to explain the 
difference between 

clinical and experimental 
neuropsychology

Be familiar with the 
assessment process

Be able to identify the 
four components of 

cognitive 
rehabilitation



General History 



What is Neuropsychology?
Neuropsychology is the science of brain-behavior relationships 

Field of Study Focus

Psychology Focuses on understanding behavior 
without always considering the role of 
the nervous system

Neurology Focuses on the functioning of the 
nervous system without always
considering its effect on behavior

Neuropsychology Focuses on how the two interact



Clinical vs. Experimental Neuropsychology: 
Differences in approaches 



Neuropsychology Assessment

Results of a neuropsychological 
evaluation provide a detailed 
description of the individual’s 
abilities, strengths, and 
weaknesses in various areas of 
functioning 



The Assessment Process



The Assessment Process



Cognitive Rehabilitation 

Cognitive Education 
focuses on developing a 
patient’s awareness of 
cognitive and functional 
deficits through 
education on weaknesses 
and strengths

Cognitive Training focuses 
on resolving the cognitive 
and functional deficits 
through the application of 
restorative approaches

Strategy Training focuses on 
the application of 
compensatory approaches
to address residual deficits 
not amenable to natural
recovery and cognitive 
training

Functional Training 
focuses on real-world
improvements in daily 
functioning




