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[bookmark: _Toc116375005]About the Research and Evaluation Branch
The Research and Evaluation Branch is responsible for ensuring that NDIA policies, practices and priorities are informed by trustworthy and robust evidence so that decisions can be based on an understanding of what works, what doesn’t and the benefit to participants and the Agency.  
[bookmark: _Toc116375006]This document
This report presents research findings on Cognitive remediation in adults living with psychosocial disability.
[bookmark: _Toc116375007]Disclaimer
Material in this report is made available on the understanding that the National Disability Insurance Agency is not providing professional advice. Before relying on any of the material in this report, users should obtain appropriate professional advice.
Views and recommendations of third parties, which may also be included in this report, do not necessarily reflect the views of the National Disability Insurance Agency, or indicate a commitment to a particular course of action.
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[bookmark: _Toc116375009]Introduction
People living with psychosocial disabilities often experience difficulties in memory, concentration or other cognitive abilities. Cognitive impairment is extremely common in people with psychosocial disabilities, and has pervasive effects on everyday functioning, wellbeing and recovery. The most common evidence-based intervention is cognitive remediation, defined as “a behavioural training intervention targeting cognitive deficit (attention, memory, executive function, social cognition, or metacognition), using scientific principles of learning, with the ultimate goal of improving functional outcomes”.1 Given its strong recovery focus, cognitive remediation has been previously identified as a potential capacity building support in the NDIS.2 This brief report summarises the most recent evidence for cognitive remediation, with a focus on key factors that appear to be essential for supporting high-quality cognitive remediation for NDIS participants.  
[bookmark: _Toc116375010]What is cognitive remediation?
Cognitive remediation combines computerised cognitive training exercises with other techniques aiming to achieve cognitive gains and generalise them into everyday life. A recent expert panel report1 defined four core components of effective, evidence based cognitive remediation for people with schizophrenia:
1. Cognitive remediation therapists: Facilitating the cognitive remediation process, supporting the administration of cognitive training exercises, applying techniques to maintain motivation and translate cognitive improvement into better everyday function.
2. Cognitive training exercises: Repeated practice on computerised (or, less commonly, pencil-and-paper) drill-and-practice exercises that challenge specific cognitive processes (domains) to improve their underlying neural networks and reduce cognitive deficits. Training typically targets multiple cognitive domains, adapts to individual needs, and provides the person with comprehensive feedback on progress. The most common training programs target core cognitive abilities (e.g. memory, attention, processing speed and executive functions), but could also tap into other areas of impairment such as social cognition or attentional bias. This is the most time-consuming but fundamental component of cognitive remediation.
3. Development of cognitive strategies: Explicit teaching of problem-solving and ‘meta-cognitive’ strategies that help with performance of the cognitive exercises and their use in everyday activities (e.g. associating items with their location in a warehouse).
4. Facilitation of transfer to everyday functioning: Techniques that augment the real-life value of training such as goal setting, psychoeducation and understanding how the training experience can be generalised to cope with barriers at work, home or with others.

Ideally the components and specific techniques used in a cognitive remediation program should be tailored to the individual participant’s needs and recovery goals. These could be:
· restorative (reduction of cognitive impairment),
· rehabilitative (regaining functional skills that have been lost),
· habilitative (acquisition of new cognitive or functional skills),
· compensatory (learning how to cope with cognitive difficulties)
· or a combination of these.
[bookmark: _Toc116375011]How can it support a person’s recovery?
As depicted in figure 1 below (based on a 2014 review of the National Institute of Mental Health3), cognitive remediation can be thought of as a process where: 
1. Carefully targeted exercises improve neural systems (neuroplasticity), which leads to
2. Improvement in the underlying cognitive domains, thereby 
3. Removing cognitive barriers for community functioning and recovery.
[image: Figure 1 shows how cognitive remediation works as an interaction between community function, cognition, and neural system function]
Figure 1: Cognitive remediation
[bookmark: _Toc116375012]How is it delivered?
Cognitive remediation is a structured process, offered as a stand-alone intervention or as part of a larger treatment program such as supported employment or functional training.4-6 It is usually delivered in groups or in a one-on-one format by trained facilitators. Facilitators have no formal training requirements, but are usually psychologists, nurses, social workers or occupational therapists who have undergone practical cognitive rehabilitation facilitation training using therapist guides7 or completion of online courses (such as those offered by Columbia University). Ideally facilitators should be supported by a specialist (usually a mental health neuropsychologist) to aid with individual intervention plans, support implementation and ensure service quality, especially at the interface between community and clinical services.8 

A typical course of cognitive remediation would entail 2-3 sessions per week, 1-2 hours per session over 10-30 weeks, although these vary across settings, especially if more components are provided7, 9-11. At least 50% of intervention time will be devoted to computerised cognitive training exercises, and some programs provide homework assignments aiming to practice the new skills in everyday life situations or to reflect on progress. The entire program, conceptualised as a 3-phase process, is summarised in figure 2 based on a report of the Cognitive Remediation to Promote Recovery (CR2PR), a successful state-wide implementation project in New York.8 
[image: Figure 2 shows progression through the cognitive remediation program from entry, to treatment, to exit]
Figure 2: Cognitive remediation program
[bookmark: _Toc116375013]What is the evidence base?
Over the past two decades, hundreds of clinical trials have investigated the effects of different forms of cognitive remediation in people living with schizophrenia spectrum disorders. These have been summarised in several high-quality systematic reviews, which examined not only what benefits should be expected but also what treatment factors might be related to better outcomes.  
Two meta-analyses published in 2021 synthesised the results of 73-143 clinical trials, encompassing a total of 4594-8851 participants with schizophrenia spectrum disorders.9, 10 Both meta-analyses reported clinically meaningful positive effects on general cognition, individual cognitive domains and social cognition, as well as improvement in positive and negative symptoms. Critically, both meta-analyses reported improvements in overall functioning (e.g. work, independence) – the ultimate goal of cognitive remediation. For example, cognitive rehabilitation as adjacent to supported employment has been repeatedly shown to be more effective for employment outcomes in people with severe mental illness than supported employment alone.11 As demonstrated in large, high-quality clinical trials, the addition of cognitive remediation on top of employment support more than doubles the likelihood employment 1-3 years after training over and above employment support alone, as well as higher retention, working hours and wages.11 
One meta-analysis10 examined the effects of cognitive remediation on functional capacity and recovery. These outcomes were reported by only 16 studies, and results were mixed and not statistically significant, meaning we still do not know whether we should expect meaningful improvements on functional capacity and recovery. Finally, compensatory cognitive training (training that included elements from components 3&4 above) may be effective as well.12 This strengthens the notion that these techniques may provide additional benefit as part of a comprehensive cognitive remediation program.  
Other populations
Recent systematic reviews have provided inconclusive evidence on the possible effects of cognitive remediation in people with bipolar disorder,13 autism spectrum disorder14 and ADHD.15 However, it is likely that the current lack of strong evidence is due to a lack of clinical trials rather than an indication that cognitive remediation is less effective in these populations than it is with schizophrenia.


[bookmark: _Toc116375014]What factors relate to better response?
Importantly, cognitive remediation is not a single intervention but an array of possible techniques, delivered in different formats, doses and settings. For this reason, apart from investigating whether cognitive remediation is effective and for what outcomes, systematic reviews have used statistical techniques to investigate what strategies work better than others by comparing results across different designs. The key factors that seem to be related to larger effect sizes are summarised in the table below. For brevity, the table focuses only on factors that were associated with cognitive or functional response. Note that for other factors (e.g. age and group vs individual therapy), we can assume that no association was found in the current evidence. Crucially, all these associations are based on simple regressions, and the associations may be driven by, or interact with, other factors that are yet to be examined in the literature.
	Factor 
	Cognitive effects  
	Functional effects  

	Population characteristics 
	Less years of education is associated with larger effects.9, 10 
 Lower cognitive performance  is associated with larger effects.9 
Greater baseline symptoms severity is associated with larger effects.9 
	More years of education is associated with smaller effects.9* 
Lower cognitive performance  is associated with larger effects.9 
Greater baseline symptoms severity is associated with larger effects.9 

	Treatment dose 
	Longer training duration is associated with larger effects.10   
	Longer training duration is associated with larger effects.9, 12

Intensive interventions (>3hr per week) are less efficacious for employment rate than less intensive schedules.11    

	Role of therapist and settings 
	Supervision by a therapist results in approximately double the effect size.9     
	Supervision by a therapist results in approximately double the effect size.9    

	Use of core components (page 2) 
	Development of cognitive strategies results in approximately double the effect size.9, 10  
Combination of all four core components results in approximately double the effect size.9  
 


	Focus on drill-and-practice (component #2) is associated with better employment results.11  
Development of cognitive strategies results in approximately triple the effect size.9  
Combination of all four core components results in approximately triple the effect size.9  
Integration with cognitive rehabilitation results in approximately double the effect size.9  


* Note: Average years of education were a significant predictor of employment rate, wages and hours worked between but not necessarily within studies11 


[bookmark: _Toc116375015]NDIA Perspective
[bookmark: _Toc116375016]Summary
There is strong evidence from recent high-quality systematic reviews and large clinical trials that cognitive remediation could be a safe and cost-effective strategy to support everyday functioning, work, independence and wellbeing for NDIS participants with psychosocial disability. Moreover, comparisons between studies suggest that these benefits are even more robust in people with more severe symptoms, less education and a lower cognitive performance, who are more likely to experience disability, and received supports from the NDIS. Importantly, cognitive remediation is mostly beneficial when combining several components as a single intervention package under the guidance of a therapist. Therefore, although some of the techniques are similar to those used in cognitive training, cognitive rehabilitation and cognitive therapy, these interventions are not interchangeable with cognitive remediation. 
Cognitive remediation should be particularly important when cognitive impairments seem to interfere with engagement or outcomes of other capacity building supports. For example, difficulties in planning, memory or attention may create a cascade of objective and subjective barriers to employment, which limit the effectiveness of employment support. As demonstrated in large, high-quality clinical trials, the addition of cognitive remediation on top of employment support more than doubles the likelihood employment 1-3 years after training compared with employment support alone, as well as higher retention, working hours and wages.11 Similarly, the body of evidence suggests benefits in other areas of capacity building such as social skills, community participation, education and wellbeing. Trained therapists should be able to adjust the specific components and cognitive remediation techniques to individual goals and changes thereof during the intervention period, as well as to offer additional ‘booster’ sessions after the initial intervention period to maintain cognitive and functional gains.
[bookmark: _Toc116375017]Current evidence gaps
Despite progress in the evidence base, we can improve our understanding of the cost-effectiveness of cognitive remediation in NDIS participants by closing several evidence gaps: 
1. Dose-response: What is the range of intensity and duration required to achieve and maintain meaningful gains for the most important functional outcomes?
1. Are particular strategies and components more suited than others to NDIS participants with psychosocial disability?
1. Who responds better to cognitive remediation? 
1. Do some people need different components or doses?
1. How do we best measure progress, engagement in, and effects of training in light of personal goals?   
1. Are cognitive remediation methods useful for children and adolescents with psychosocial disability?
[bookmark: _Toc116375018]Limitations of this report
This report is informed by recent systematic reviews or large randomised controlled trials, recommendations from the June 2021 conference of the Cognitive Remediation in Psychiatry Society, and the author’s experience as a clinical researcher in the field of cognitive interventions. This is not a systematic umbrella review, but a summary of key findings from recent systematic reviews with meta-analyses, which were judged by the author (an expert in evidence synthesis in the field) to be of at least moderate to high quality. 
The evidence cited in support of cognitive remediation was generally robust to key sources of bias, most notably study quality, type of control and selective reporting. However, there was considerable variation across effect sizes, which may have not been adequately explained by the subgroup analyses (meta-regressions) summarised above. Such analyses can clarify what, for whom and how much cognitive remediation would be reasonable and necessary under the NDIS.
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