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Alcohol Use Disorders 

Alcohol Use Disorders are relatively 
common conditions that can lead to 
an array of physical and psychological 
problems. Alcohol Use Disorders are 
characterised by the loss of control 
over alcohol consumption despite 
detrimental social, occupational or 
health consequences. 

Worryingly, 18% of Americans suffer 
from an Alcohol Use Disorder at some 
point during their lifetime and up to 8% 
of Americans develop severe Alcohol 
Use Disorders. The socioeconomic 
consequences of Alcohol Use Disorders 
are experienced nationally, with the USA 
losing more than $235 billion per year in 
health-related costs, productivity losses, 
premature death, and legal costs. 

Dr Sara Blaine from Auburn University 
investigates how a person’s genetic 
background interacts with their 
experiences of stress to influence 
drinking behaviour and change brain 
function. 

Drinking Initially Relieves Stress 

Dopamine and Serotonin are 
neurotransmitters (chemical 
messengers between neurons) released 
by the brain’s reward circuits that play 
a role in how we feel pleasure. They are 
released during pleasurable situations, 
such as eating chocolate or exercising, 
and stimulate us to seek further 
enjoyment. This activity in the brain’s 
reward system motivates us to seek out 
the cause of enjoyment again and again. 

Alcohol consumption activates 
our brain’s reward circuits at a very 
high level. Dopamine and serotonin 
increase feelings of relaxation and 
reduce anxiety. As individuals progress 
into Alcohol Use Disorders, alcohol 
consumption is driven more by the 
anxiety reduction than the increased 
feelings of relaxation. This means that 
individuals learn to consume alcohol 
as a coping mechanism when they are 
anxious or sad as a remedy or relief. 
Those with Alcohol Use Disorders will 
consume greater quantities of alcohol 
to cope, and over time will develop 
a tolerance, thereby requiring more 
alcohol to bring back those initial 

feelings of anxiety reduction. As a result, 
individuals may become binge drinkers 
without recognising how much they 
depend on alcohol for relief. 

The National Institute on Alcohol Abuse 
and Alcoholism defines binge drinking 
as consuming four or more drinks per 
drinking episode for women, and five 
or more for men. Consuming more 
than eight drinks per week for women 
or more than 15 drinks for men is also 
considered binge drinking.

THE INFLUENCE OF STRESS 
ON THE DEVELOPMENT 
AND RECOVERY OF 
ALCOHOL USE DISORDERS

The prevalence of Alcohol Use Disorders represents a serious 
concern given the deleterious impacts observed on individuals, their 
families, and society more widely. A better understanding of the 
factors associated with the development and recovery of Alcohol 
Use Disorders is essential to the development of more effective 
treatments. This is the focus of research by Dr Sara Blaine from 
Auburn University, USA.
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1.5oz SINGLE SPIRIT 
& MIXER - 40% ABV

1 DRINK

22oz MALT LIQUOR - 
~7% ABV

2.5 DRINKS

750ml BOTTLE OF WINE 
~12% ABV

5 DRINKS

22oz BEER - 
~5% ABV

2 DRINKS

16oz SPIRIT 
- 40% ABV

11 DRINKS

25oz SPIRIT 
- 40% ABV

17 DRINKS

Standard drink equivalents of popular alcoholic beverages.

For some, such as those with greater 
genetic risk, high stress levels, or a 
history of trauma, alcohol consumption 
can produce a heightened relaxation 
and anti-anxiety response compared to 
individuals without these factors. The 
reliance on alcohol to provide relief from 
negative feelings or stressful situations 
can therefore be more intense. 

Repeatedly Drinking to Relieve Stress 
Leads to More Stress

In recent research, Dr Blaine found 
that many of the genetic risk factors 
that shape an individual’s response to 
alcohol also influence their response to 
stress. These genetic risk factors relate 
to how the brain and body respond to 
cortisol, a hormone that affects almost 
every organ and tissue in our bodies. 
Our daily cortisol rhythm helps us 
wake up in the morning and affects our 
energy throughout the day. Critically, it 
is also known as the ‘stress hormone’.

The hypothalamic pituitary adrenal 
(HPA) axis regulates the body’s response 
to stress: during stressful situations, the 
HPA axis is activated which stimulates 

the release of cortisol. Cortisol helps 
initiate and maintain our ‘fight or 
flight’ response to stress. However, this 
same process of cortisol release is also 
observed with alcohol consumption, 
contributing to alcohol’s initial 
stimulating and energy increasing 
effects. 

As people learn to respond to stress 
with alcohol intake, the HPA axis 
begins to release cortisol in response 
to any cues that remind the person of 
drinking, such as the sight of people 
they drink with, the bars they frequent, 
or a commercial for their favourite beer. 
Therefore, cortisol release is linked to 
craving as it reminds the individual 
how good alcohol has made them 
feel previously and will stimulate 
anticipatory dopamine release. This is 
how HPA axis activation by stress can 
stimulate an individual’s desire to seek 
out the feel-good effects alcohol can 
bring, but in doing so, more cortisol is 
released, exacerbating feelings of stress 
and resulting in a self-destructive cycle. 

Frequent Stress and Binge Drinking 
Damage the Brain

After moderate alcohol consumption, 
the body can return to a stable state 
of pre-intoxication levels of cortisol. 
However, as a person binge drinks, 
greater alcohol consumption leads 
to more cortisol release overall. High 
levels of cortisol and prolonged HPA axis 
‘fight or flight’ activation lead to toxic 
cellular conditions and dysfunction in 
the body and brain. Dr Blaine explains 
that this damage occurs part of the 
brain called the ventromedial portion 
of the prefrontal cortex (PFC). The PFC 
is important for 1) switching off the 
body’s cortisol response when it is no 
longer required and 2) for decision 
making and long-term goal-oriented 
behaviour. 

Binge drinking can therefore decrease 
the PFC’s ability to control cortisol levels 
and thus drinkers will have high levels 
of cortisol in their blood even when not 
stressed. The greater levels of cortisol 
may increase feelings of anxiety in binge 
drinkers, who then turn to more drinking 
to re-regulate their psychological 
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Ventromedial 
prefrontal cortex

and physical state. At the same time, PFC damage worsens a 
person’s ability to make good decisions based on their long-
term goals (instead of immediate feelings of stress), thereby 
decreasing control over alcohol intake. 

The Risk of Relapse: Each Day of Abstinence Matters

Once the body is accustomed to regular, large amounts of 
alcohol, the absence of alcohol induces withdrawal, which 
is associated with even greater levels of cortisol in the blood 
and high levels of emotional stress. This enhanced stress state 
seen in withdrawal can lead to relapse when a person is in the 
beginning stages of recovery from an Alcohol Use Disorder. 

Dr Blaine’s work explains how damage to the PFC contributes 
to the difficulties associated with the first two weeks of 
treatment, when the drop-out risk is greatest. Specifically, Dr 
Blaine provided evidence that people with the fewest days 
of abstinence before and during treatment have the greatest 
damage to the PFC, in addition to brain areas central to the 
reward system. Additionally, Dr Blaine’s research has shown 
that altered cortisol levels and PFC damage in the brain are 
highly predictive of shortened time to relapse. 

In research published in 2020, Dr Blaine used functional MRI 
(fMRI) to measure brain activity in participants with an Alcohol 
Use Disorder at the start of their treatment. The fMRI does 
this by detecting changes in blood flow; when an area of the 
brain is in use, blood flow to that region increases. People with 
fewer days of abstinence at the time of the brain scan showed 

lower PFC response to stressful images, indicating decreased 
ability to respond to stress. At the same time, those with an 
Alcohol Use Disorder showed greater levels of craving after 
being exposed to stressful images, especially if they had been 
abstinent for fewer days. This is one way that fewer days of 
abstinence is associated with a greater likelihood of relapse 
during early treatment, when susceptibility to cravings and 
alcohol reminders will all be at their highest. 

The good news was that for each additional day of abstinence 
during treatment, the risk of relapse in the first two weeks 
decreased by 14%. Each day of sobriety allows the brain to heal 
and to recover PFC function, which can support better decision 
making and development of new coping strategies. One 
extra day may not seem like a giant step towards Alcohol Use 
Disorder recovery, but each day of abstinence allows the brain 
to recover more fully from functional changes that have thus far 
supported continued drinking. Each day remaining abstinent 
in the early days of treatment will positively contribute to 
a successful physical and psychological recovery with a 
diminished risk of relapse.

Looking to the Future 

Dr Blaine’s research has confirmed that alcohol, stress, our 
genetics, and our neurobiology are all interacting factors in 
the development and maintenance of Alcohol Use Disorders. 
Further explorations of these interactions will help guide 
the development of personalised treatment for individuals 
suffering from an Alcohol Use Disorder.
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