


 

 

 
According to the World Health Organisation (WHO), the harmful use of alcohol results in 3.3 
million deaths every year, representing 5.9% of all deaths, and it is a causal factor in more 
than 200 disease and injury conditions. Overall 5.1% of the global burden of disease and 
injury is attributable to alcohol, as measured in disability-adjusted life years (DALYs). 
 
Alcohol consumption causes death and disability relatively early in life. In the age group 20 
– 39 years approximately 25% of the total deaths are alcohol-attributable. There are gender 
differences in alcohol-related mortality, morbidity, as well as levels and patterns of alcohol 
consumption. The percentage of alcohol-attributable deaths among men amount to 7.6% of 
all global deaths compared to 4.0 % of all deaths among women. 
 
There is a causal relationship between harmful use of alcohol and a range of mental and 
behavioural disorders, other noncommunicable conditions such as cancer and heart 
disease, as well as injuries. There is also evidence to indicate causal relationships between 
harmful drinking and the incidence of infectious diseases such as tuberculosis as well as 
the course of HIV/AIDS. 
 
The impact of alcohol consumption on chronic and acute health outcomes in populations is 
largely determined by two separate but related dimensions of drinking: 1) the total volume 
of alcohol consumed; and 2) the pattern of drinking. There is evidence that a nation's alcohol 
consumption directly impacts on the health of its citizens; for example, the European 
Comparative Alcohol Study has found that for all European Union (EU) countries, any rise 
or fall in alcohol consumption runs parallel to the harm caused by it.1 
 
This especially applies to the UK, where deaths from liver cirrhosis (largely caused by 
alcohol) increased – as did consumption levels – between 1987 and 2001.2 Sir Harry Burns, 
Scotland’s Chief Medical Officer in 2011, noted that mortality from alcoholic liver disease in 
the country became the highest in Western Europe during that period.3 
 
A variety of factors have been identified at the individual and the societal level, which affect 
the levels and patterns of alcohol consumption and the magnitude of alcohol-related 
problems in populations. Environmental factors include the affordability, availability and 
promotion of alcohol, economic development, culture and the comprehensiveness and 
levels of implementation and enforcement of alcohol policies. 
 
This factsheet provides an overview of how alcohol effects individuals’ health and also the 
population levels of alcohol related morbidity and mortality in the UK. 
 
 
Based on The World Health Organisation ‘Alcohol’ webpage, except where stated (see below). 

1 Norstrom T & Skog O-J, 'Alcohol and mortality', Addiction (2001), 96, Supplement 1, S5–S18 
2 The Scottish Government, 'Health in Scotland 2007: Annual Report of the Chief Medical Officer' 
<http://www.scotland.gov.uk/Publications/2008/11/26155748/4#_blank> 
3 The Scottish Government, ‘Chief Medical Officer Annual Report 2011 – Transforming Scotland's Health’, p. 2 
<http://www.gov.scot/Publications/2009/12/16103619/0> 

                                                



  
 

 

Physical and mental health effects 
 
Alcohol affects health in a variety of ways; virtually every system of the human body can be 
damaged by its harmful consumption. Alcohol is associated with more than 60 adverse 
health consequences and hundreds of physical and mental conditions. 
 
Alcohol is metabolised in the body using 2 processes: 
 

1. 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. 

2. 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 on the mind and body are illustrated in figure 1. 
 

 
 
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. 
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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.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 (i.e. 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 
 
Over a long period of time, however, heavy drinkers may also 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 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.8 
 
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.9 Alcohol-induced brain 
damage can be partially reversible if identified and treated in time.10 
 
 
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 5 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.11 
 
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”.12 This has since been followed 
by an international review of nearly 4 million respondents from 87 studies, which has shown 
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that previous research “over-estimated the possible health benefits of alcohol and under-
estimated its health risks”.13 
 
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.14 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.15 
 
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 and Wales.16 
 
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 
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.17 
 
The body's natural defenses against free radicals (e.g., antioxidants) can be inhibited by 
alcohol consumption, leading to increased liver damage.18 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.19 
 
 
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 alcohol abusers 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.20 
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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 hypoglycemia. 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 impaired sensations: 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. 
 
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.21  
 
Foetal Alcohol Syndrome: Exposure to alcohol can affect pregnant women too. Fetal 
Alcohol Syndrome is a term commonly used to describe the range of effects that can occur 
in an individual who was exposed to alcohol during pregnancy. 
 
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. 
 
 
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.22 
 
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.23 Drinking alcohol greatly increases the level of acetaldehyde found 
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in saliva.24 A small initial study published in 2012 found higher levels of DNA damage in the 
mouth cells of people after drinking alcohol.25 
 
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), oesphagus, breast, and colorectum – and that, in many cases, the risk of cancer 
increases in a dose-dependent manner, i.e. risk increases with the volume consumed.26 
 
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.27 
 
A study published in 2011 found that alcohol is responsible for around 4% of UK cancers, 
about 12,500 cases per year.28 
 

1 Anderson P (2003), 'The Risk of Alcohol', PhD Thesis, Nijmegen University; The Netherlands 
2 Mental Health Foundation (October 2010), ‘Alcohol and Mental Health’, pp. 1–2 
<http://www.mentalhealth.org.uk/publications/alcohol-mental-health/> 
3 Greenfield TK, ‘Individual Risk of Alcohol-Related Disease and Problems’, Chapter 21 in Heather N, Peter TJ, Stockwell 
T (eds) (2001), International Handbook Alcohol Dependence and Problems, John Wiley & Sons Ltd, pp. 413–439 
4 House of Commons Debates (November 2013), ‘Mental Illness: Drugs and Alcoholic Drinks’, c1078W 
<http://tinyurl.com/h34qcmn> 
5 NIAAA (2002), ‘Alcohol consumption and problems in the general population: Findings from the 1992 National 
Longitudinal Alcohol Epidemiologic Survey’ 
6 The ICAP Blue Book, ‘Module 17: Alcohol dependence and Treatment’, p. 17.3 
7 Moeller FG, Dougherty DM, ‘Antisocial Personality Disorder, Alcohol, and Aggression’, National Institute on Alcohol 
Abuse and Alcoholism (NIAAA) <http://pubs.niaaa.nih.gov/publications/arh25-1/5-11.htm> 
8 Alcohol Concern (2001), ‘Wernicke-Korsakoff’s syndrome – Factsheet 6 Summary’ 
<http://www.alcoholconcern.org.uk/assets/files/Publications/Wernicke-Korsakoff Factsheet1.pdf> 
9 Alcohol Concern (March 2014), ‘All in the mind – Meeting the challenge of alcohol-related brain damage’, p. 5 
<http://www.alcoholconcern.org.uk/publications/policy-reports/all-in-the-mind> 
10 Knight RG, ‘Neurological Consequences of Alcohol Use’, Chapter 7 in International Handbook of Alcohol Dependence 
and Problems, pp. 129–149 
11 Department of Health (January 2016), ‘UK Chief Medical Officers’ Alcohol Guidelines Review: Summary of the 
proposed new guidelines’, pp. 3–5 
<https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/489795/summary.pdf> 
12 Institute of Alcohol Studies (July 2014), ‘New study shows drinking alcohol, even light-to-moderate amounts, provides 
no heart health benefit’ <http://tinyurl.com/zmd2ffm>; British Medical Journal (July 2014), ‘Association between alcohol 
and cardiovascular disease: Mendelian randomisation analysis based on individual participant data’ 
<http://www.bmj.com/content/349/bmj.g4164> 
13 Stockwell T, et al (March 2016)., ‘Do “Moderate” Drinkers Have Reduced Mortality Risk? A Systematic Review and 
Meta-Analysis of Alcohol Consumption and All-Cause Mortality’, Journal of Studies on Alcohol and Drugs, 77 (2), pp. 
185–198 <http://dx.doi.org/10.15288/jsad.2016.77.185> 
14 Anderson, 'The Risk of Alcohol' 
15 Science NetLinks, 'Alcohol and the Human Body', Circulatory System 
<http://sciencenetlinks.com/interactives/alcohol/ebook/pages/circulatory-system.htm#_blank> 
16 Office for National Statistics (February 2014), ‘Liver disease biggest cause of alcohol-related deaths in England and 
Wales’ <http://tinyurl.com/jn2ek2r> 
17 Science NetLinks, 'Digestive system' 
18 Kurose I, Higuchi H, Kato S, Miura S, and Ishii H, ‘Ethanol-induced oxidative stress in the liver’, Alcoholism: Clinical 
and Experimental Research (1996), Volume 20: Issue 1, 77A–85A 
19 Ringborg U, ‘Alcohol and the risk of cancer’, in Alcoholism: Clinical and Experimental Research (1998), Volume 22, 
323S–328S 
20 Science NetLinks, ‘Digestive system’ 
21 Jensen TK, et al., ‘Does moderate alcohol consumption affect fertility?’, British Medical Journal (August 1998), Volume 
317, pp. 505–510 
22 Cancer Research UK, ‘Alcohol and cancer: the evidence’  
<http://www.cancerresearchuk.org/cancer-info/healthyliving/alcohol/stats_and_evidence/> 
23 Bofetta P, and Hashibe, M, ‘Alcohol and Cancer’, Lancet Oncology (February 2006), Volume 7: Issue 2, pp. 149–156 
<http://www.thelancet.com/journals/lanonc/article/PIIS1470-2045%2806%2970577-0/fulltext> 
24 Homann N, et al., ‘High acetaldehyde levels in saliva after ethanol consumption: Methodological aspects and 
pathogenetic implications’, in Carcinogenesis (September 1997), Volume 18: Issue 9, pp. 1739–1743 
<http://carcin.oxfordjournals.org/content/18/9/1739.long> 
25 Balbo S et al., ‘Kinetics of DNA adduct formation in the oral cavity after drinking alcohol’, Cancer Epidemiology 
Biomarkers & Prevention (April 2012), Volume 21: Issue 4, pp. 601–608 
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carcinogens. Part E: Personal habits and indoor combustions / IARC Working Group on the Evaluation of Carcinogenic 
Risks to Humans (2012), Lyon, France: IARC Press, pp. 373–501 
<http://apps.who.int/bookorders/anglais/detart1.jsp?sesslan=1&codlan=1&codcol=72&codcch=5100> 
27 Blot WJ, ‘Alcohol and Cancer’, Cancer Research (April 1992), Volume 52, 2119S–2l23S 
<http://cancerres.aacrjournals.org/content/52/7_Supplement/2119s.long> 
28 Parkin M, et al., ‘Cancers attributable to consumption of alcohol in the UK in 2010’, British Journal of Cancer 
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Accidents and injuries 
 
Alcohol-related health harm is not just limited to chronic disease or physical illness. The 
presence of alcohol in the body has also been shown to increase the severity of injuries from 
accidents.1 
 
Alcohol has a range of psycho-motor and cognitive effects that increase accident risk on 
reaction times, cognitive processing, coordination, vigilance, vision and hearing, even at low 
blood alcohol levels. For these reasons alcohol consumption is normally closely regulated 
in relation to the operation of transport systems and other safety sensitive environments and 
activities. The British Medical Association (BMA) Guide to Alcohol & Accidents comprises a 
list of the symptoms of alcohol consumption at various levels (see figure 2). 
 

 
 
Adverse effects on vision have been found at blood alcohol concentrations of 30mg ethanol 
per 100ml blood, and the psychomotor skills required for driving have been found to show 
impairment from 40mg/100ml (in the UK the legal blood alcohol limit for drivers is 
80mg/100ml). Raised risk of accident can also remain for some time after drinking, as skills 
and faculties do not necessarily return to normal immediately even once all alcohol has left 
the body. Drink-driving vehicles in general is a dangerous activity, as the number of alcohol-
related serious injuries and deaths on Great Britain’s roads demonstrates. Accidents and 
casualties caused by drink-driving accounted for around 14% of road deaths and 5% of killed 
or seriously injured (KSI) casualties in 2014.2 
 
Impairment of faculties can also have a dangerous effect on the control of aircraft. In a study 
of airline pilots who had to perform routine tasks in a simulator under 3 alcohol test 
conditions, it was found that: 
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• before the ingestion of any alcohol, 10% of them could not perform all the operations 
correctly; 

• after reaching a blood alcohol concentration of 100mg/dl, 89% could not perform all 
the operations correctly; 

• and 14 hours later, after all the alcohol had left their systems, 68% still could not 
perform all the operations correctly.3 

 
A 2009 parliamentary paper recognised alcohol as a contributory factor in accidents on the 
road, at home and in the workplace, as well as being strongly linked with acts of violence 
and social disorder. A national survey of most of the UK's Emergency Departments found 
that 70% of night time attendances and 40% of daytime attendances were caused by 
alcohol.4 
 
Alcohol is the biggest single cause of accidents in the home. Every year, there are around 
4,000 fatal domestic accidents, 2.6 million accidents that require treatment in A&E 
departments and many more accidents not accounted for in the hospital admissions 
statistics. Alcohol-related accidents can often have fatal outcomes. In 2008, the London Fire 
Brigade estimated that almost a third of accidental fire deaths in the capital were alcohol-
related.5 At a conservative estimate, it is believed that a total of 400 people die in alcohol-
related home accidents every year.6 
 
Alcohol's ability to increase the risk of danger extends beyond the home. According to 
Alcoholics Anonymous, a quarter of accidents at work are drink-related.7 
 
Alcohol consumption – and in particular, binge-drinking – increases the risk of being a victim 
of violence, usually through decreased physical capacity, compromised decision-making 
and isolation in unsuitable settings. 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.8 It also increases the likelihood of perpetrating 
violence through reduced inhibition and increased aggression. 1.2 million violent incidents 
(around half of all violent crimes) and 360,000 incidents of domestic violence (around a third) 
are linked to alcohol misuse, and an estimated 19,000 alcohol-related sexual assaults occur 
each year in England and Wales.9 
 
A significant proportion of avoidable deaths and hospital admissions each year are 
particularly attributable to the alcohol consumption of young people.10 A government white 
paper on public health published in 2010 emphasised the danger of alcohol misuse to young 
people's lives, stating that accidents due to alcohol (including drink-driving accidents) are 
the leading cause of death among 16–24 year-olds.11 
 

1 Fuller MG, 'Alcohol use and injury severity in trauma patients', Journal of Addictive Diseases (1995), 14, pp. 47–54 
2 Gov.uk (August 2016), ‘Reported road casualties in Great Britain, estimates involving illegal alcohol levels: 2015’, 
Department for Transport, Statistical Release 
3 Modell and Mountz, 'The problem of alcohol use by pilots', New England Journal of Medicine (1990) 
4 House of Commons Health Committee (2009), 'Alcohol: First Report' 
<http://www.publications.parliament.uk/pa/cm200910/cmselect/cmhealth/151/15102.htm#_blank> 
5 London Fire Brigade (2008), 'Almost a third of accidental fire deaths in London are alcohol-related'; ‘The fire dangers of 
alcohol,’ <http://www.london-fire.gov.uk/FeatureFireRiskAndAlcohol.asp> 
6 Consumer & Competition Policy Directorate (2002), 'Research on the proportion of home accidents involving product 
fault or contributory behaviour', p. 28 
7 Alcoholics Anonymous Great Britain, 'Interesting Statistics'  
<http://www.alcoholics-anonymous.org.uk/professionals/?PageID=83#_blank> 
8 Shepherd J, Bellis M, Hughes K, Stewart L, et al (2005)., 'Alcohol and Violence; Briefing Statement', The UK Faculty of 
Public Health (FPH), p. 2 <http://www.fph.org.uk/policy_reports#_blank> 
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9 FPH, p. 2; Prime Minister’s Strategy Unit, (March 2004), 'Alcohol Harm Reduction Strategy for England', p. 13 
10 Jones L, Bellis M, Dedman D, et al (June 2008)., 'Alcohol-attributable Fractions for England: Alcohol-attributable 
Mortality and Hospital Admissions', Centre for Public Health Faculty of Health and Applied Social Sciences Liverpool 
John Moores University, page viii 
11 The Secretary of State for Health (November 2010), 'Healthy Lives, Healthy People: Our strategy for public health in 
England', p. 19 <http://tinyurl.com/nh5tcmc> 



  
 

 

How alcohol mortality and morbidity rates 
are calculated in the UK 

 
Within the United Kingdom, data on alcohol-related mortality and morbidity are compiled by 
the health statistics divisions of separate agencies for England, Wales, Scotland, and 
Northern Ireland. The Office of National Statistics (ONS) holds data on alcohol mortality and 
morbidity rates for England and Wales, as do the Information Services Division (ISD) for 
Scotland and the Northern Ireland Statistics and Research Agency (NISRA) for Northern 
Ireland. 
 
All national health statistics compiled on alcohol-related causes of death or admissions to 
hospitals follow the World Health Organisation (WHO) International Statistical Classification 
of Diseases and Related Health Problems. The most recent system of categorisation – the 
10th revision – was endorsed by the 43rd World Health Assembly in May 1990 and came 
into use in WHO Member States from 1994.1 
 
All rates are also standardised according to the European Age Standardised Rate (EASR). 
The ISD defines this as follows: 
 

Standardised rates are used to allow comparisons across geographical 
areas by controlling for differences in the age structure of local 
populations. Age standardised rates can be compared across areas and 
time periods. They give the number of events that would occur in a standard 
population (per 100,000) if that population had the age-specific rates of a 
given area. The rates are standardised to the European Standard 
Population (ESP). The age groups used for deriving the standardised rates 
are as defined in the ESP.2 

 
Alcohol-related mortality rates 
 
In the UK, alcohol-related mortality is estimated according to ‘specific’ or ‘underlying’, and 
‘contributory’ factors. The ONS uses the former in its calculations. 
 
Underlying factors are defined as either the disease or injury which initiated the train of 
morbid events leading directly to death; or the circumstances of the accident or violence 
which produced the fatal injury.3 However, these exclude deaths where an alcohol-related 
condition was recorded as a contributory factor; a contributory cause of death is a significant 
condition that contributes to the fatal outcome, i.e. where an alcohol-related condition is 
mentioned as an additional element to a fatal outcome by other means. 
 
A broader definition of an alcohol-related death includes both underlying and contributory 
causes. Mortality statistics under the title ‘any mention’ combine these factors. 
 
The ONS definition of alcohol-related deaths only includes those causes regarded as being 
most directly due to alcohol consumption (e.g. all deaths from chronic liver disease and 
cirrhosis, excluding biliary cirrhosis), even when alcohol is not specifically mentioned on the 
death certificate. It does not include other diseases where alcohol has been shown to have 
some causal relationship, such as cancers of the mouth, oesophagus and liver. Apart from 
deaths due to poisoning with alcohol (accidental, intentional or undetermined), this definition 
also excludes any other external causes of death, such as road traffic and other accidents.4 
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Alcohol-related morbidity rates 
 
The number of alcohol-related hospital admissions in England is based on the methodology 
devised by the Centre for Public Health (CPH, then known as the North West Public Health 
Observatory), which uses indicators for alcohol-related illnesses* to determine what 
proportion of cases of a health condition are alcohol-related. These are known as alcohol-
attributable fractions (AAFs). 
 
AAFs were calculated for 47 conditions where a causal relationship with alcohol 
consumption has been established, of which 13 were by definition directly or wholly 
attributable to alcohol consumption (AAF = 1) and 34 were partially attributable to alcohol 
consumption (0 < AAF < 1).5 Local Alcohol Profiles England (LAPE) provides the full list of 
conditions attributable to alcohol-related deaths and illnesses/injuries, along with their AAFs, 
based on the ICD-10 codes. 
 

 
 
For each episode of care in hospital, clinicians record the primary diagnosis and up to 19 
secondary diagnoses. Where an episode involves more than one alcohol-related diagnosis, 
the highest AAF within the record is used as the estimate of the overall alcohol-attributable 
fraction for that episode. The primary diagnosis is defined in the NHS Data Dictionary as 
“the main condition treated or investigated during the relevant episode of healthcare, and 
where there is no definitive diagnosis, the main symptom, abnormal findings or problem”.6 
All subsequent conditions discovered in the patient during their episode are recorded as 
secondary. 
 
Where there are two or more codes with the maximum attributable fraction, the code from 
the earliest position is used. This method is employed to avoid double counting of the 

                                                
* Information on patients' characteristics and diagnoses from the Hospital Episode Statistics (HES) 
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admission episodes related to alcohol and therefore each episode contributes to one cell in 
the table. The total number of alcohol-related admissions is arrived at by summing up the 
number of episodes counted against each alcohol-related condition.**7 
 
Clinicians in Wales calculate the number of alcohol-related admissions based on the CPH 
method of AAFs from a set of 14 diagnoses (1 primary plus 13 secondary). Both the Health 
& Social Care Information Centre (HSCIC) in England and the Public Health Wales 
Observatory (PHWO) use these methods to produce two separate figures on alcohol-related 
hospital admissions: 
 

• A broad measure, which is derived by summing the AAF associated with each 
admission based on the diagnosis most strongly associated with alcohol out of all 
diagnoses (both primary and secondary) 

• A narrow measure, which is constructed in a similar way but counts only the fraction 
associated with the diagnosis in the primary position 

 
Scottish statistics on alcohol mordibity rates are produced differently, on two counts. Firstly, 
the registration of alcohol-related hospital episodes is derived from a list of 26 conditions 
based on the ICD-10 coding system.8 Secondly, for each episode of care in hospital, 
clinicians record the primary diagnosis and up to 5 supplementary diagnoses on discharge, 
based on recording ICD-10 codes "directly attributable to alcohol".9 
 
A further distinction between the English and Scottish counting methods is that the 
information presented on General Acute and Psychiatric inpatient and day case hospital 
stays relates to the time of discharge rather than admission. The reason for this is that as 
“diagnostic information usually becomes available during the course of a hospital stay, the 
use of discharge data provides a more complete and accurate picture of a patient’s 
condition(s)”.10  
 
NISRA's calculations of alcohol-related morbidity rates follows the Scottish method.11 
 
In 2008, a CPH (formerly NWPHO) report identified limitations in the methods used to 
calculate mortality and morbidity rates. For instance, the over-reliance on the accuracy of 
population estimates of alcohol consumption, deemed to have “a degree of uncertainty” in 
their formulation. A further limitation of the methodology noted the application of AAFs to 
hospital admissions, which required the assumption that the admission profile for an alcohol-
related admission for a partially attributable condition is the same as the admission profile 
for a non-alcohol-related admission.12 
 
Another concern is that the data analysed only includes hospital admissions and not 
presentation to accident and emergency departments (unless they resulted in an 
admission).13 This suggests that there may be many more casualties resulting from alcohol 
which never reach the hospital and therefore go unrecorded. The long-term effect of such 
discrepancies in the methodology is the underestimation of the true impact of alcohol on 
mortality and morbidity rates. 
 
In 2014, researchers at the Centre for Public Health, Liverpool John Moores University 
produced updated figures on the number of deaths and hospital admissions in 2010 

                                                
** The total number of alcohol-related hospital admissions, as described by the indicators, is not a number of actual 
people or a number of actual admissions but an estimated number of admissions calculated by adding up all of the 
fractions we have identified (see infographic:  
https://publichealthmatters.blog.gov.uk/wp-content/uploads/sites/33/2014/01/ARHA-graphic.png). 
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occurring as a result of alcohol consumption, which discovered that – if only the harmful 
consequences are considered – over 21,000 deaths were caused by alcohol consumption, 
representing 5% of all deaths in England that year. In addition, over 900,000 admissions to 
hospital were related to the harmful consequences of alcohol use, around 6% of all 
admission episodes in England in that year.14 The most recent dataset (for 2014) puts the 
number of deaths at approximately 23,000 (see ‘Alcohol-related mortality rates’ section). 
 
Lead author of the report Lisa Jones commented: “This data and improvements in the 
methodology have allowed us to identify the full impact of alcohol on population health in 
England”. As a result, the Department of Health commissioned paper’s findings will underpin 
future national estimates of the health impact of alcohol. 
 
It also addressed several limitations in the methods used to previously calculate AAFs, one 
being the potential overestimation of injury risk associated with alcohol use due to the failure 
to account for drinking context in which alcohol is consumed, and another being the likely 
underestimation of consumption in the general population.15 
 
In a response to a consultation held by the CPH (formerly NWPHO) over the methods used 
to estimate alcohol-related hospital admissions for England, the IAS recommended that the 
methodology used to record data on alcohol-related hospital admissions be amended in 
order to produce a more robust estimate of the burden caused by alcohol that is comparable 
between regions and over time.16 
 

1 World Health Organisation (WHO), 'International Classification of Diseases (ICD)' 
<http://www.who.int/classifications/icd/en/#_blank> 
2 Information Services Division (ISD) Scotland (May 2012), 'Alcohol-related Hospital Statistics Scotland 2012, Publication 
Report', p. 11 <http://www.alcoholinformation.isdscotland.org/alcohol_misuse/1407.html#_blank> 
3 Health and Social Care Information Centre (HSCIC) (October 2010), 'HOSPITAL EPISODE STATISTICS: Mortality Data 
Dictionary', p. 5 <http://digital.nhs.uk/hesdatadictionary#_blank> 
4 Office for National Statistics (ONS) (February 2014), ‘Alcohol-related deaths in the United Kingdom, registered in 2012’ 
<http://tinyurl.com/z5g8bf2> 
5 HSCIC (May 2012), 'Statistics on Alcohol: England, 2012', p. 59 <http://digital.nhs.uk/pubs/alcohol12#_blank>  
6 NHS Data Model and Dictionary Service, 'Primary Diagnosis' 
<http://www.datadictionary.nhs.uk/data_dictionary/attributes/p/prev/primary_diagnosis_de.asp?shownav=1> 
7 HSCIC (May 2014), ‘Statistics on Alcohol – England, 2014’, p. 34 <http://digital.nhs.uk/catalogue/PUB14184> 
8 ISD Scotland/NHS National Services Scotland (February 2011), ‘Alcohol Statistics Scotland 2011’, p. 103 
<http://www.scotpho.org.uk/behaviour/alcohol/introduction> 
9 ISD Scotland/NHS National Services Scotland, pp. 96–7 
10 ISD Scotland/NHS National Services Scotland, p. 40 
11 HSC Public Health Agency (April 2011), 'Health Intelligence Briefing: Alcohol use and alcohol-related harm in Northern 
Ireland', p. 38 
12 Jones L, Bellis M, Dedman D, et al. (June 2008), 'Alcohol-attributable fractions for England: alcohol-attributable 
mortality and hospital admissions', North West Public Health Observatory [NWPHO], Centre for Public Health Research 
Directorate, Liverpool John Moores University, Liverpool, p. 8 
<http://nwph.net/nwpho/publications/AlcoholAttributableFractions.pdf> 
13 Morleo M, Dedman D, O’Farrell I, et al (May 2010)., ‘Alcohol-attributable hospital admission: segmentation series 
report 3’, NWPHO, p. 7 <http://tinyurl.com/huqr52x> 
14 The Institute of Alcohol Studies (March 2014), ‘New Centre for Public Health report updates figures on the impact of 
alcohol on population health in England’ <http://tinyurl.com/zkf4w99> 
15 Jones L, Bellis M (March 2014)., ‘Updating England-Specific Alcohol-Attributable Fractions’, Centre for Public Health 
Liverpool John Moores University p. 31 
<http://www.cph.org.uk/publication/updating-england-specific-alcohol-attributable-fractions/> 
16 Institute of Alcohol Studies (August 2012), ‘IAS response to NWPHO consultation on the methods used to estimate 
alcohol-related hospital admissions for England’ <http://tinyurl.com/h4lcl5r> 

                                                



  
 

 

Alcohol-related mortality rates 
 
According to current Office for National Statistics (ONS) figures, there were 9,214 alcohol-
related deaths in the UK in 2016, 456 more than the previous year. 
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In 2016, people in their fifties and sixties suffered the highest rate of alcohol-related deaths 
in the UK. Figure 6 shows that for both sexes, the rate was highest among those aged 
between 55 and 70 years of age. 
 

 
 
According to Office for National Statistics figures, the number of alcohol-related deaths has 
almost doubled since 1994, reaching a peak of 9,214 deaths in 2016 (figure 7); the rate of 
alcohol-related deaths is up 62%. 
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It is important to note that in the case of England, Local Alcohol Profiles England (LAPE) 
estimated that based on the calculations used by researchers at the Liverpool John Moores 
University Centre for Public Health, there were roughly 23,800 deaths related to alcohol 
consumption in 2016 (rate 46 deaths per 100,000 population), of which nearly 17,000 were 
alcohol-specific (rate: 10 / 100,000, see below). 
 

Indicator Time Period Value Count Sex 

2.01 - Alcohol-specific 
mortality 2014 - 16 

10.44 16196.00 Persons 
14.25 10777.00 Male 
6.84 5419.00 Female 

4.01 - Alcohol-related 
mortality 2016 

46.04 23838.77 Persons 
66.33 15750.69 Male 
28.77 8088.88 Female 

 
 
The term ‘alcohol-related’ is used in different contexts by the ONS and PHE. As mentioned 
in the previous chapter, the ONS data refers to alcohol-specific or wholly-attributable 
conditions (for example, alcoholic liver disease), as well as all cases of certain liver diseases 
even when alcohol is not specifically mentioned on the death certificate, whereas PHE refers 
to wholly-attributable and partially-attributable conditions (for example, hypertensive 
diseases, various cancers and falls). 
 
Hence the discrepancy in figures between both organisations. In the ‘Alcohol-related deaths 
in the UK: registered in 2015’ release, the ONS announced plans to review the definition of 
alcohol-related deaths in order to: 
 

… improve the consistency of outputs on deaths related to the abuse of 
alcohol produced by different government departments across the UK. We 
will be holding a consultation on this definition in the summer of 2017 with 
the view to using an improved definition in our next release.1 

 
Subsequent releases have and will mark a shift to an alcohol-specific only definition of 
deaths primarily for the purposes of harmonisation across government agencies and 
providing ‘an unambiguous measure of deaths where alcohol is the sole cause’. 
 
The ONS acknowledged the central limitation of this new approach to be as follows: 
 

The definition of alcohol-specific deaths does not include diseases that are 
partially attributable to alcohol, such as cancers of the mouth, oesophagus 
and liver. As such, the definition of alcohol-specific deaths underestimates 
the burden of alcohol consumption on mortality.2 

 

1 Office for National Statistics (February 2017), Chapter 4: Upcoming changes to this bulletin, in ‘Alcohol-
related deaths in the UK: registered in 2015’ <http://bit.ly/2llPUtl>  
2 Office for National Statistics (October 2017), ‘The impact of using the new definition of alcohol-specific 
deaths’ <http://bit.ly/2ExzZED>  

                                                

Source: Public 
Health England 
(February 2018), 
‘Local Alcohol 
Profiles England’, 
dataset 



  
 

 

Alcohol-related morbidity rates 
 
UK statistics on morbidity are collected separately by the health agencies of each country 
and are calculated according to different sets of criteria (see How alcohol mortality and 
morbidity rates are calculated in the UK for further explanation).  
 
England 
 
Local Alcohol Profiles England (LAPE) publishes annual figures on alcohol-related hospital 
admissions throughout England, categorised by a broad and a narrow measure of morbidity. 
These are compiled in the Health and Social Care Information Centre Statistics on Alcohol 
England report. 
 
Alcohol admissions, by the Broad measure 
 
The latest figures (by the broad definition of hospital admissions, i.e. primary and secondary 
diagnoses) show that there are over 1.1 million alcohol-related admissions to English 
hospitals annually, of which over a quarter are wholly attributable, and that the worst rate of 
admissions occur in the North East region (see figure 8a). 
 

 
 
Of the 298,800 cases wholly attributable to alcohol, the majority (194,290, or 65%) were 
down to mental and behavioural disorders due to the use of alcohol; 69% of admission 
episodes partially attributable to alcohol (576,210) were linked to admissions for 
cardiovascular disease (figure 8b). 
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Alcohol admissions, by the Narrow measure 
 
By the narrow definition of hospital admissions, (i.e. primary diagnoses only) show that there 
are over 300,000 alcohol-related admissions to English hospitals annually, of which nearly 
a third are wholly attributable, and the worst rate of admissions occur in the North East 
region (see figure 9a). 
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Of the 97,340 cases wholly attributable to alcohol, most (40%) were down to mental and 
behavioural disorders due to the use of alcohol. Most admission episodes partially 
attributable to alcohol were linked to cancers (33%) or unintentional injury (32%) (see figure 
9b). 
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Wales 
 
Alcohol admissions, by the Broad measure 
 
According to Health Maps Wales (figure 10a), there were 54,785 alcohol-related admissions 
of 35,521 people to Welsh hospitals in 2016/17 by the broad measure (rate: 1,758.5 per 
100,000 population). 
 
The Isle of Anglesey had the lowest rate of admissions (1,363.8 / 100,000), while Merthyr 
Tydfil had the highest (2,229.4 / 100,000). 
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Alcohol admissions, by the Narrow measure 
 
Figure 10b shows that there were 16,348 alcohol-related admissions of 12,900 people to 
Welsh hospitals in 2016/17 by the narrow measure (rate: 531.8 per 100,000 population). 
 
The Isle of Anglesey had the lowest rate of admissions (430.5 / 100,000), while Merthyr 
Tydfil again had the highest (690.6 / 100,000). 
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Scotland 
 
The Information Services Division (ISD) in Scotland bases its morbidity figures by hospital 
records of discharges rather than admissions. These discrepancies in recording methods 
prevent a straightforward comparison between Scotland’s figures and those from its NHS 
England and Wales counterparts. 
 
Figure 11 shows that there were 36,235 alcohol-related discharges involving 24,060 patients 
to Scottish hospitals in 2016/17 by the broad measure (rate: 672 per 100,000 population). 
Nearly half of those patients (49%, or 11,478) discharged over the twelve-month period were 
new. 
 
Aberdeenshire had the lowest rate of admissions (318.0 / 100,000), while Glasgow had the 
highest (1,339.3 / 100,000). 
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Northern Ireland 
 
The most recent figures produced by the Northern Ireland Department of Health show that 
there were more than 27,000 hospital admissions wholly attributable to alcohol, three-
quarters of which stated mental and behavioural disorders due to use of alcohol as the cause 
(see figure 12 below). 
 

 
 
 




