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● Review current literature regarding cognitive rehabilitation 
for patients with psychotic illness

● Understand linkages between developmental disabilities 
and vulnerability to mental health problems and/or forensic 
involvement

● Discuss the use of cognitive rehabilitation for forensic 
patients with DD and other mental health concerns

● Overview of Brain Training program at Alberta Hospital 
Edmonton

Objectives
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What is Cognitive Rehabilitation?

Cognitive rehabilitation (CR) is defined as a systematic, functionally 
oriented service of therapeutic activities that is based on assessment 
and understanding of brain-behavior deficits (Cicerone et al., 2000)

Rooted in the discipline of neuropsychology

Two Kinds of Rehab
● Drill and Practice
● Compensatory Cognitive Training

Theory: Neuroplasticity

Goal: Functional improvement
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Best Practices

● Customization is critical for success (Sohlberg & Turkstra, 2011)

○ Incorporation of detailed neuropsychological and clinical assessment 
data to identify intervention targets (Cicerone et al., 2000) 

● Psychoeducation about the symptoms and effects of illness/injury

● Attention:
○ Monitoring performance, providing feedback, teaching strategies for 

complex functional tasks
● Memory:

○ Compensatory memory strategies, skill and knowledge acquisition
● Executive Functioning:

○ Formal problem solving strategies, generalization, prospection, 
self-regulation
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Cognitive Rehab in ABI
Cicerone (2000)

● Review of 171 studies published prior to 2000. Clear evidence to support 
CR for ABI

● Recommendations: 
○ Complex functional tasks
○ Compensatory memory strategies
○ Formal Problem Solving Strategies
○ Focus on applicability to real life

Twamley et al., (2014)

● 1 year post CogSMART vs. enhanced supported employment
○ Fewer self-reported post-concussive Sx
○ Improved prospective memory
○ Enhanced Quality of life
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Cognitive Impairment in Major Mental Illness

● Cognitive impairment occurs in 85% + of patients with 
schizophrenia (Aquila & Citrome, 2015; Isaac & Januel, 2016)

● Impaired cognition is a significant cause of functional disability 
(Green, 1996; Penades et al., 2010) 

○ Independent living skills
○ Self care

● Executive deficits in particular (i.e. set shifting, inhibition, working 
memory, and problem solving) may be associated with elevated 
criminogenic risk, thus prolonging hospitalization. 
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Common Neurocognitive Deficits in SCZ

● Verbal Memory

● Social Cognition

● Complex Attention
○ Processing Speed

● Executive Functioning
○ Working Memory
○ Planning, problem solving, self-monitoring, impulse control

● Episodic Memory

● Executive and Working Memory impairment may be more impaired 
in individuals with psychosis and a history of violence (Reinharth et al., 
2014; Weiss, 2012)
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CogSMART for Psychosis

Twamley et al., 2012

● 69 outpatients with a primary psychotic disorder
● 12-Week Compensatory Cognitive Training + pharmacotherapy vs. 

pharmacotherapy alone
● At 3-months follow up:

○ ↑ Attention
○ ↑ Verbal memory
○ ↑ Functional capacity
○ ↑ Quality of life 
○ Reduced negative Sx
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Evidence for CR in SCZ

Meta Analysis (Wykes et al., 2011)

● Cognition (ES = 0.45)
● Reasoning/problem solving (ES = 0.57)
● Verbal learning and memory (ES = 0.41)
● Social Cognition (ES = 0.65)
● Daily Functioning (ES = 0.42)
● Psychotic Symptoms (ES = 0.18)
● Long term gain after 8 months (ES = 0.43)

Improved Work Outcomes following CR

● Faster return to work (Ikebuchi et al., 2017)
● More days employed (Ikebuchi et al., 2017; Tao et al., 2015)
● Protective re: relapse (Tao et al., 2015)
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Neural Correlates of CR in SCZ

Functional Connectivity:
● Increased activation in the frontal lobes (Bor et al., 2011; Haut et al., 

2010; Subramaniam et al., 2012, 2014; Vianin et al., 2014) 

● Subcortical, cingulate, occipital during WM tasks (see Isaac et al., 
2016)

● Correlated with improved cognitive fxng
Structural Correlates: 
● Neuroprotective effect against grey matter loss in 

hippocampal regions (Eack et al., 2010)
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● Understand linkages between developmental disabilities 
and vulnerability to mental health problems and/or forensic 
involvement

Objective 2
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DD and Vulnerability to MH problems

Morgan et al., 2018 used the Intellectual Disability Register and the 
Mental Health Information System to cross-reference a sample of 
245,749 individuals in Western Australia.

● 31.7% of individuals with ID also met criteria for at least one IDC-9 
mental disorder 

● Lifetime prevalence of psychiatric illness in ID ~ 3x higher than in 
the general population (3% vs. 1%) 

● Dual Dx often overlooked as it may be more difficult to Dx severe 
mental illness in people with ID
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Gaps in Mental Health Services

According to a Gap Analysis of Public Mental Health and Addictions 
Programs in Alberta:
● Existing MH services are mainly operated on a reactive, acute-care 

model
● Patient needs for services such as counseling, social intervention, 

skills training, and information frequently go unmet
● Populations with dual diagnoses (i.e. substance abuse), severe 

MH problems, and brain injury are underserved

Wild et al., 2014
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DD and Vulnerability to Forensic Involvement

● In the late 19th and early 20th century, ID was seen as a prime factor in 
criminal behaviour

● Several studies have reported a relationship between IQ and delinquency 
(Moffit et al., 1991; 1996)

● Most studies have focused on individuals with IQ scores between 80 and 
120. Outside this band, the relationship may not be linear.

● The proportion of ID is higher in the prison (10.8%) vs. normal (1%) 
population (Søndenaa et al., 2010)

● Possible interaction between ‘risk’ and IQ due to increased vulnerability to 
destabilizing factors (Hirschi & Hindelang, 1997)
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Prevalence of major mental illness in offenders with ID has been 
reported as 7x higher than for non-offenders with ID (Smith, Quinn & Lindsay, 
2000)

● Executive Deficits: Self control, inhibition, planning, problem solving, 
anticipating consequences

● Vulnerability: suggestibility, confabulation
● Social communication problems
● Comprehension of legal rights

Rates of offending difficult to establish:

● likely underreporting
● lack of services for diagnosis and support

(Jones, 2007)

(Brown et al., 2016, 2017;  
Popova et al., 2015)
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FASD - CJS Involvement

● Issues associated with FASD:
○ Higher parental criminality (48% fathers)
○ Higher abuse histories (73%)
○ Higher rates of foster care
○ Significant substance use problems (83%)
○ Other mental health problems (65%; i.e. ADHD, 

Depression, Psychotic disorders)
● “Trouble with the law” (60%) 
● Canadian sample of forensic inpatient youth 23% had FASD 

(Brown et al., 2016, 2017; Conry, 2009; Fast & Conry, 2009; 
  Fast, 1999; Popova et al., 2015 ; Striessguth, 2004)
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Considerations in Court

● Increasing consideration of neurobiological evidence
● USA - # of judicial opinions mentioning neuroscientific evidence 

more than doubled between 2007 and 2012 (Farahany, 2016)

● Canada - 279 court cases between 2008 and 2012 (Chandler, 2015)
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Sentencing

● Courts have requested assessments specifically for 
sentencing in individuals with FASD

● Mitigating vs. Aggravating factor

(Chandler, 2015)
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● Discuss the use of cognitive rehabilitation for forensic 
patients with DD and other mental health concerns

Objective 3
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Cognition and Everyday Functioning

● Verbal memory / comprehension difficulties is a primary predictor 
of everyday functioning in adults with intellectual disabilities 

● Combined with employment status, these two variables explained 
35% of the variance in everyday functioning (Su et al., 2007)

● Neurocognitive deficits are a robust predictor of legal competency 
(Colwell & Gianesini, 2011; Hubbard et al., 2003; Mossman, 20007)

● Neurocognitive deficits contribute to poor emotion regulation in 
schizophrenia (Horan et al, 2013; Tulley et al., 2014)

● Executive and emotion regulation deficits may contribute to 
maladaptive behaviours in response to stress
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Treatment of DD Offenders

● Mainstream interventions/traditional therapies often 
ineffective 

● Targets for treatment: 
○ impulsivity, poor social learning, low self-esteem, limited 

socialization, vocational instability
○ Anger management - arousal reduction, skills training
○ Adaptive coping skills - problem solving, decision 

making

Jones, 2007
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CR in Forensics

Ahmed et al., 2015

● 50 hour computerized CR program + brief group discussion for 
forensic inpatients with schizophrenia

● Forensic vs. non forensic - greater deficits in working memory and 
verbal learning. 

● DD individuals excluded

● Cognitive remediation improved:

● Attention, working memory, verbal learning, overall cognitive 
functioning vs. control group

● Associated with decreased physical and verbal aggression
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Metacognitive Remediation in Adult ADHD

● Psychoeducation about symptoms and impact of ADHD

● Build skills to help clients manage ADHD related problems

● Use of metaphor to highlight targeted symptoms and build 
insight - make treatment personally meaningful

● Identify and reinforce strengths to help facilitate change

● Group discussion and strategy practice
(Virta et al., 2008; Wasserstein & Lynn, 2001)

● Reduced self-reported ADHD symptoms (Virta et al., 2008)
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● Overview of Brain Training program at Alberta Hospital 
Edmonton

Objective 4
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Average Range

Social
Cognition
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Treatment Objectives

Cognitive rehabilitation treatment targeting neuropsychological 
deficits may help to improve functional outcomes and manage 
criminogenic risk in a forensic population. 
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Brain Training at AHE

Adapted from other CR programs

● Emphasis on complex attention, EF, learning and memory
● Inclusion of Social Cognition / Metacognition through vignettes
● Emotion coping / mindfulness

Addresses domains of cognitive and psychological functioning known 
to be associated with independent living skills and improved quality of 
life (Cicerone et al., 2000)
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Brain Training Topics

1. Intro: Consequences of ABI / SCZ
2. Complex Attention and Concentration
3. Learning and Memory
4. Prospective Memory and Planning
5. Reasoning and Judgment
6. Problem Solving and Cognitive Flexibility
7. Distress Tolerance and Emotion Regulation
8. Putting it all together
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Participant Satisfaction Data
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Thank You!

Questions/Comments?

Follow-up:  tchevali@ualberta.ca

 

AHE Neuropsychology

mailto:tchevali@ualberta.ca

