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This briefing contains the following chapters:
• The effects of alcohol on physical health
• The effects of alcohol on mental health
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The physical and mental health effects
of alcohol
Summary
•
•
•
•

The harmful use of alcohol is a causal factor in more than 200 disease and
injury conditions
Alcohol is metabolised in the body via oxidation and elimination
The risks of incurring harms from drinking increase the more an individual
drinks, and these harms affect the brain, the heart, the liver, digestive and
endocrine systems, the immune system and many more areas of the body
There is also convincing evidence that alcohol consumption causes cancer – it
has been listed as a Group 1 carcinogen for over 30 years

Introduction
Alcohol affects health in a variety of ways; virtually every system of the human body can be
damaged by its harmful consumption. The harmful use of alcohol is a causal factor in more
than 200 disease and injury conditions.1
This briefing details the ways in which alcohol affects individual physical and mental health.
1
World Health Organization (September 2018) ‘Alcohol’
<https://www.who.int/news-room/fact-sheets/detail/alcohol>

The effects of alcohol on physical health
Alcohol is metabolised in the body using two processes:
•

•

Oxidation: body cells combine oxygen with dissolved food in the bloodstream, leading
to the release of heat and energy (calories) to be used for cell maintenance and
repair. Alcohol calories are burnt immediately. Oxidation deals with over 90% of
alcohol consumed.
Elimination: between 2% and 10% of alcohol consumed escapes unused via breath,
urine or sweat glands.

For all types of alcohol-related harm, risk increases the more an individual drinks.1 The
effects of excessive alcohol consumption are described below:
Figure 1 The effects of high-risk drinking

Brain: As a depressant of the central nervous system, alcohol interferes with the brain’s
communication pathways. This occurs by the penetration of the blood-brain barrier, which
otherwise prevents or slows the passage of some drugs and other harmful substances from
the blood into the central nervous system. These disruptions can change mood and
behaviour, and make it harder to think clearly and move with coordination. The degree to
which brain activity slows down depends on how much, and how fast, a person drinks.
Some effects people experience include: altered speech; hazy thinking; slowed reaction
time; dulled hearing; impaired vision; weakened muscles; and foggy memory.
Over a long period of time, heavy drinkers may develop various types of physical brain
damage; chronic alcohol dependence is associated with extensive brain damage and
cognitive deficits leading in extreme cases to conditions such as alcoholic dementia, a loss
of intellectual functioning combined with amnesia. Post-mortem studies have suggested that
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Wernicke-Korsakoff syndrome – one such form of alcohol-related dementia associated with
alcohol misuse – occurs in about 2% of the general population and 12.5% of dependent
drinkers.2
These are due in part to the toxic effects of alcohol itself, but long term alcohol misuse can
also lead to vitamin deficiencies that exacerbate the damage.3 Alcohol-induced brain
damage can be partially reversible if identified and treated in time.4
Heart: The impact of alcohol on the heart has long been debated in the scientific literature,
with recent expert opinion increasingly supporting the view that the benefits for heart health
of drinking alcohol are less and apply to a smaller group of the population than previously
thought. This conclusion was reached in the Chief Medical Officers’ 2016 report of the UK’s
alcohol consumption guidelines. Expert evidence provided for the paper showed that the
only group with potential to have an overall significant reduction in risk of death in the UK is
women over the age of 55 (especially if drinking around five units a week or less), but that
heart disease was a significant risk factor for heavy drinking in the short-term and regular
drinking in the long-term.5
A meta-analysis of evidence from more than 50 studies that linked drinking habits and
cardiovascular health for over 260,000 people found that ‘reducing the amount of alcoholic
beverages consumed, even for light-to-moderate drinkers, may improve cardiovascular
health, including a reduced risk of coronary heart disease’.6 This has since been followed
by an international review of nearly 4 million respondents from 87 studies, which has shown
that previous research ‘over-estimated the possible health benefits of alcohol and underestimated its health risks’.7
Whether consumed as wine, beer, or spirits, the alcohol content remains the same; a glass
of wine, 250ml of ordinary strength beer and a single measure of spirits are all equal in their
impact on health.8 Therefore, large quantities of alcohol – regardless of beverage type – can
affect how the heart works, and in turn, the rest of the body, for if the heart isn't pumping
blood throughout the body effectively, other organs may suffer from lack of oxygen or
nutrients.9
The pattern of consumption can also have an adverse effect on the organ’s function. Heavy
consumption either during a single occasion or over a long period can cause and aggravate
heart conditions such as cardiomyopathy (stretching and drooping of heart muscle) and
arrhythmias (irregular heart beat), and may also lead to strokes and high blood pressure.
Liver: The liver is the major detoxifying organ of the body; it is responsible for processing
what we eat and drink into nutrients and energy, as well as removing harmful substances
from the blood. Most of the alcohol a person drinks is eventually broken down by the liver.
As the body cannot store alcohol, it is treated as a potential poison and eliminated via the
liver, which makes it particularly vulnerable to the harmful effects of alcohol. Hence, alcoholic
liver disease is the most likely type of physiological condition to result from persistent or
chronic heavy alcohol consumption. The most recent official figures found alcoholic liver
disease to be responsible for the majority of alcohol-related deaths in England.10
The alcohol that is absorbed from the stomach and small intestine enters the portal vein that
leads directly to the liver. The liver then effectively removes alcohol from the body by
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changing it to other compounds. However, too much alcohol can fast overwhelm your liver’s
capacity to metabolise, and consequently your blood alcohol level rises.
Some liver damage comes from free radicals, a group of molecules that are highly reactive.
These molecules can attack the nearest stable molecule, leading to a dangerous chain
reaction that can result in a disease called cirrhosis of the liver. Cirrhosis occurs when scar
tissue replaces normal, healthy tissue and the liver, which needs unrestricted blood flow,
doesn't work as it should.11
The body's natural defences against free radicals (eg antioxidants) can be inhibited by
alcohol consumption, leading to increased liver damage.12 Heavy drinking over a period of
years can damage the liver, causing inflammations such as steatosis (fatty liver) alcoholic
hepatitis, and fibrosis. A number of studies support a ‘small’ causal relationship between
consumption and risk of developing liver cancer.13
Digestive and endocrine systems: Alcohol is not digested like other foods; it avoids the
normal digestive process and goes straight into the bloodstream. About 20% of the alcohol
consumed is absorbed in the stomach, and about 80% is absorbed in the small intestine.
Alcohol increases acid in the stomach, which in heavy drinkers can lead to severe stomach
pain or sores in the intestines. One way to help prevent the increase of acid is by eating
while drinking, as food slows down the rate at which alcohol is absorbed by the body.14
The action of hormone release is complex. Hormones must be released at the right time, to
the right tissues in the body. Alcohol can impair both the functions of the glands that release
hormones and the tissues to which they are being sent. Drinking heavily can cause a steep
rise in blood sugar, to which the pancreas responds by producing insulin to lower the blood
sugar. But if it rises too steeply, the resulting overproduction of insulin can actually lead to
low blood sugar, a condition called hypoglycaemia. This is especially dangerous for
diabetics, especially those taking certain drugs to lower their blood sugar.
Alcohol also affects the endocrine system by interfering with how the body absorbs calcium,
a chemical necessary for bone strength. As a result, people who drink heavily may be at a
higher risk for osteoporosis, a disease in which bone density declines. If bones aren’t strong,
there is a greater possibility of fractures.
Immune system and sexual health: From having frequent colds to numbness, heavy or
hazardous drinking on a single occasion slows your body’s ability to ward off infections, even
up to 24 hours after getting drunk. Over time, chronic drinkers are more liable to contract
diseases like pneumonia and tuberculosis than those who do not drink above the
recommended guidelines.
Men or boys who drink large amounts of alcohol can experience a loss of testosterone, the
hormone that regulates male sexual function and semen. As a result, they could experience
erectile dysfunction and emotional changes.
Some women find that they are more affected by alcohol while ovulating or when they are
premenstrual. This is because it takes alcohol longer to be metabolised, leading to a higher
blood alcohol concentration. Women using oral contraceptives may not become intoxicated
as quickly as they would otherwise, because of the contraceptive's ability to delay the
absorption of alcohol into the bloodstream.
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Heavy drinking is already known to be a possible cause of infertility, but a Danish study
found that even small amounts of alcohol can affect fertility.15
Foetal Alcohol Syndrome: Exposure to alcohol can affect pregnant women too. By
crossing the placental barrier, alcohol can affect a foetus by stunting its growth or weight,
creating distinctive facial stigmata, and damaging the structure of the central nervous system
in development. This can result in psychological or behavioural problems at birth, and
physical symptoms such as an abnormally small head, defective development of mid facial
tissues, minor outer ear abnormalities, abnormally small eyes, and heart and genital defects.
Foetal Alcohol Syndrome is the most involved end of the Foetal Alcohol Syndrome Disorder
spectrum, a neurodevelopmental condition with lifelong cognitive, emotional and
behavioural challenges. In addition to effects on the brain, FASD is a full-body diagnosis
that can include more than 400 known conditions.16
Other common diagnoses made are: Alcohol-Related Neurodevelopmental Disorder
(ARND); Alcohol-Related Birth Defects (ARBD); Neurobehavioral Disorder Associated with
Prenatal Alcohol Exposure (ND-PAE).17
Diagnosing FASDs can be hard because there is no medical test for these conditions, but
some of the signs doctors look for include: prenatal alcohol exposure (although confirmation
is not required to make a diagnosis); central nervous system problems (eg small head size,
problems with attention and hyperactivity, poor coordination); lower-than-average height,
weight, or both; and abnormal facial features (eg smooth ridge between nose and upper lip)
Cancers: The International Agency for Research into Cancer (IARC) has classified alcohol
as a Group 1 carcinogen since 1988, Group 1 being the highest risk category. This means
that there is convincing evidence that alcohol causes cancer.18
Alcohol consumption may give rise to malignant tumours via the toxic metabolite
acetaldehyde, which is mutagenic and can cause cancer by damaging DNA and preventing
it from being repaired.19 Drinking alcohol greatly increases the level of acetaldehyde found
in saliva.20 A small initial study published in 2012 found higher levels of DNA damage in the
mouth cells of people after drinking alcohol.21
The 2010 IARC Monograph concluded that alcohol is causally linked (to varying degrees) to
several cancers – especially that of the oral cavity, pharynx (upper throat), larynx (voice
box), oesophagus, liver, breast, and colorectum – and that, in many cases, the risk of cancer
increases in a dose-dependent manner (ie risk increases with the volume consumed).22
All types of alcoholic drinks, including wine, beer and spirits, can increase the risk of cancer.
The risk is linked to the actual alcohol (ethanol) in the drink.23
A study published in 2015 found that alcohol is responsible for around 3.3% of UK cancers,
11,984 cases per year.24
1

Anderson P (2003), 'The Risk of Alcohol', PhD Thesis, Nijmegen University; The Netherlands
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The effects of alcohol on mental health
In the long run, the effects of alcohol on the brain can be both psychological (mental health
problems) and physiological (damage to brain tissue). People who drink heavily are
particularly vulnerable, and alcohol is an influential factor in a number of conditions, including
anxiety and depression, psychotic disorders, and suicide. For instance, it is common for
people who have a mental health problem such as anxiety, depression, or schizophrenia, to
‘self-medicate’ the distressing symptoms of their condition using alcohol.1 In England and
Wales, it is estimated that alcohol is associated with 15 – 25% of all suicides and 65% of all
suicide attempts. In Scotland, 53% of people committing suicide who had contact with
mental health services in the 12 months prior to death had a history of alcohol misuse.2
Alcohol dependence also delays recovery from co-existing psychiatric conditions.3 One
answer to a parliamentary question revealed that in 2012/13, there were roughly 23,000
alcohol treatment clients receiving care from mental health services for reasons other than
substance misuse in England.4 The risk of dependence jumps dramatically for men who
exceed 7/8 drinks per occasion, for women 5/6 drinks per occasion (ie binge drinking
levels).5 Heavy steady chronic drinking at sufficiently high levels can also lead to the
physiological changes that result in alcohol dependence.6
In addition, researchers who have tried to elucidate the relationship between alcohol
consumption and aggression have suggested that people with a psychiatric condition called
antisocial personality disorder (ASPD) may be particularly susceptible to alcohol-related
aggression. One US survey of over 20,000 people found that those who met the American
Psychiatric Association’s Diagnostic and Statistical Manual of Mental Disorders criteria for
ASPD (DSM-IV) were 21 times more likely to develop alcohol abuse and dependence at
some point during their lives than those who did not have ASPD.7
1
Mental Health Foundation (October 2010), ‘Alcohol and Mental Health’, pp. 1–2
<http://www.mentalhealth.org.uk/publications/alcohol-mental-health/>
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Stockwell T (eds) (2001), International Handbook Alcohol Dependence and Problems, John Wiley & Sons Ltd, pp. 413–
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