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More and more, the importance of neuroscience in mental health and substance use research is 

being recognised. It is through neuroscience that we are learning about the areas of the brain that 

are damaged through substance use and the brain structures that are associated with depression 

and anxiety. It is through neuroscience that we are learning about how our brains react when we 

face conditions of severe threat or stress. We are also learning crucial information about how the 

brain develops in childhood, adolescence, and young adulthood, and that the brain is not fully 

developed until the age of 25. This knowledge might help explain why so many mental and 

substance use disorders have their onset during these formative years. We have an exciting range 

of neuroscience-based projects underway within the Centre of Research Excellence in Mental 

Health and Substance Use (CREMS). In this edition of the CREMS newsletter, our researchers 

explain how neuroscience is informing their work. 

Clinical Psychologist and postdoctoral researcher, Dr Sally Hunt, opens this edition by explaining what actually happens 

in the brain when two very common illnesses, depression and alcohol use disorder, co-occur. Dr Louise Mewton then 

introduces her Brain Games Study, which is evaluating the use of internet-ŘŜƭƛǾŜǊŜŘ ǎƳŀǊǘ ƎŀƳŜǎ όάōǊŀƛƴ ƎŀƳŜǎέύ ŦƻǊ 

the prevention of mental health and substance use disorders. Dr Kirsten Morley provides an overview of genetic 

targets for the treatment of alcohol use disorders and how this can lead to more personalised medicine in addiction 

treatment. Finally, our Centre Director, Professor Maree Teesson, describes the effects of binge-drinking on the 

developing adolescent brain. 

 

 
Funded in 2012 by the Australian National Health and Medical Research Council, the Centre of Research 

Excellence in Mental Health and Substance Use aims to increase the knowledge base regarding the effective 

prevention and treatment of comorbid mental health and substance use disorders. The research centre is a 

ǿƻǊƭŘ ŬǊǎǘΣ ōǊƛƴƎƛƴƎ ǘƻƎŜǘƘŜǊ ǘƘŜ ƭŀǊƎŜǎǘ ŎƻƴŎŜƴǘǊŀǘƛƻƴ ƻŦ ƛƴǘŜǊƴŀǘƛƻƴŀƭƭȅ ǊŜŎƻƎƴƛǎŜŘ ŎƻƳƻǊōƛŘƛǘȅ ǊŜǎŜŀǊŎƘŜǊǎ 

from around the world. 

The CREMS newsletter is just one of the ways you can learn more about our work. Connect with us on 

Facebook, Twitter and via our website to keep up to date with the latest research in comorbid mental health 

and substance use.  

This issue of the CREMS Newsletter was edited by Louise Mewton and Matthew Sunderland.  
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What Happens in 

the Brain when 

Depression and 

Alcohol Use 

Disorder Co-ÏÃÃÕÒȣ  
and what does it mean for 

psychological treatment? 

 DR SALLY HUNT 

Dr Sally Hunt is a Clinical Psychologist and 

post-doctoral researcher who holds 

appointments with the University of New 

South Wales and the University of 

bŜǿŎŀǎǘƭŜΦ {ŀƭƭȅΩǎ ǿƻǊƪ ƛƴ ǘƘŜ /w9a{ 

translation stream focuses on e-Health 

interventions for co-occurring disorders and 

the wider dissemination of these evidence 

based treatments into practice. 

 

Most adults have experienced the foggy thinking and disinhibition 

that comes with drinking too much alcohol and decades of 

research agree that acute intoxication affects the brain in a 

variety of ways. The area of the brain that is affected by alcohol 

intoxication is used for planning, organising and making wise 

decisions. It also has a role in inhibiting behaviour which is why 

people can have trouble stopping or holding back from 

inapprƻǇǊƛŀǘŜ ŀŎǘƛƻƴǎ ǿƘŜƴ ǘƘŜȅΩǊŜ ƛƴǘƻȄƛŎŀǘŜŘΦ /ƻƭƭŜŎǘƛǾŜƭȅ ǘƘŜǎŜ 

tasks of the brain are called executive functions. 

It has been estimated that around 50 to 80% of people with 

longer term hazardous use of alcohol experience moderate to 

severe cognitive impairments in brain functions such as executive 

functions and memory (Bates, Voelbel, Buckman, Labouvie, & 

Barry, 2005; Fein, Bachman, Fisher, & Davenport, 1990). The 

particular areas of memory that are affected are new learning, 

storage and recollection of recent information as well as more 

complex memory processes like remembering to carry out future 

plans such as keeping an appointment (known as prospective 

memory, Australian Institute of Health and Welfare, 2014).    
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5ŜǇǊŜǎǎƛƻƴ ƛǎ ŀƭǎƻ ŎƻƳƳƻƴΣ ƛǘΩǎ ŜǎǘƛƳŀǘŜŘ 

4.1% of Australians are clinically depressed 

each year (Slade, Johnston, Oakley Browne, 

Andrews, & Whiteford, 2009), and during a 

depressive episode, people often report 

difficulties involving concentration and 

memory, attention, executive function, 

processing speed and visuospatial function 

(Burt, Zembar, & Niederehe, 1995). 

Given that depression and alcohol use disorders both have similar negative effects on brain function, research has 

recently turned to focus on what happens when both conditions occur at the same time, and what effect this could 

have on the use of psychological treatments such as Cognitive Behaviour Therapy (CBT).  

/.¢ ƛǎ ŀ ǘƘŜǊŀǇȅ ǘƘŀǘ ǊŜƭƛŜǎ ƻƴ ǘƘŜ ŎƭƛŜƴǘΩǎ ŀōƛƭƛǘȅ ǘƻ ǘƘƛƴƪ ŀōƻǳǘ ǘƘŜƛǊ ƻǿƴ ǘƘƻǳƎƘǘǎΣ ŦŜŜƭƛƴƎǎ ŀƴŘ ōŜƘŀǾƛƻǳǊǎ ŀƴŘ ǘƻ 

challenge their assumptions and unhelpful thoughts. You would think that being depressed and drinking alcohol at 

hazardous levels might get in the way of using CBT strategies and yet CBT is one of the most effective psychological 

treatments for these problems (Karasu, Gelenberg, Merriam, & Wang, 2000; Kleber et al., 2006).   

To make sense of this conundrum I asked participants in a randomised controlled trial of CBT for co-occurring 

alcohol misuse and depression to take part in neuropsychological testing of their cognitive functions. 167 different 

participants who all had moderate to severe depressive symptoms and hazardous use of alcohol completed a broad 

range of neuropsychological tests. Surprisingly, we found that they were performing in the average range on these 

ǘŜǎǘǎ ŀƴŘ ǿŜǊŜƴΩǘ ƴƻǘƛŎŜŀōƭȅ ŘƛŦŦŜǊŜƴǘ ŦǊƻƳ ǘƘŜ ƎŜƴŜǊŀƭ ǇƻǇǳƭŀǘƛƻƴ (Hunt, Baker, Michie, & Kavanagh, 2009). 

To look at the impact of this comorbidity on their use of the CBT intervention, we re-assessed their symptoms of 

depression and alcohol use at the end of treatment. Overall, participants reported an improvement in depressive 

symptoms and a reduction in alcohol intake after a 10-week CBT program, however greater reduction in depressive 

symptoms was predicted by better baseline performance on one of the executive function tests called Matrix 

Reasoning. Matrix Reasoning measures your ability to solve visual puzzles and general intellectual ability. None of 

the cognitive functions that we assessed were predictors of reduction in alcohol use from baseline to the end of 

treatment.  What this means is that despite heavy levels of alcohol use and moderate to severe depressive 

symptoms, these participants understood and made use of the CBT treatment that was offered to them and those 

with better executive function measured by Matrix Reasoning had even greater reduction in depression.  

The most encouraging part of this research is that it gives clinicians confidence that clients with significant alcohol 

use and depression are capable of using psychological treatments with a strong evidence base such as CBT. My 

research found no reason to hold back these treatments and indeed demonstrated that they are effective in people 

with co-occurring alcohol misuse and depression. 

 

ñThe most encouraging part of 

this research is that it gives 

clinicians confidence that clients 

with significant alcohol use and 

depression are capable of  using 

psychological treatments with a 

strong evidenc e base  such as 

CBTò 
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