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THE WORLD’S FAVOURITE DRUG

I had my first encounter with alcohol at the age of thirteen in Munich, Germany. I was on a school trip to Innsbruck, Austria, and about thirty of us had come by coach to Munich for the day. A splinter group, led by a couple of older students, had dragged a few of us to visit one of the famous beerhouses—the Hofbräuhaus. Egged on by the senior boys, I quickly drank a one-litre stein of German lager and was halfway through a second one when we were found and extricated by some teachers.

I remember this experience very well; I was even able to find the table we sat at when I was in Munich only a couple of years ago. It felt quite meaningful to revisit the very place where I started something that would change my life for almost thirty years. However, my initial experience with alcohol also illustrates a point I have heard time and time again, namely that many later-life problem drinkers describe how they got stuck from their very first drink. Many describe being “competitive” drinkers from a young age. In my first encounter, I had drunk three pints of strong beer in less than one hour. When I stopped drinking completely and came to reflect on my early drinking, I thought I must have misremembered. But I am sure now that my recollection was correct. I simply loved the effect, from the first moment that stein met my lips, even with the predictable teenage vomiting that followed.

If you are reading this book and you drink alcohol, you are not alone. In 2018, across the world, the average adult drank the equivalent of 6.2 litres (just over 1.5 US gallons) of pure ethanol—the equivalent of 155 pints of beer. And this is the global average—in Europe and the United States, the average is just under 10 litres. This works out to an annual global consumption of 37.7 billion litres (approx. 10 billion US gallons) of pure alcohol—enough to fill fifteen thousand Olympic swimming pools. Despite its cost, and everything we know about its effects on health, alcohol remains the world’s favourite and most enduring drug.

Alcohol is ethanol, an organic compound with the chemical formula C2H5OH. Ethanol is used as a fuel and a solvent, and it has medical applications even today as an antiseptic and disinfectant. It is best known, however, as an ingredient in drinks, where its tiny molecular weight makes it one of the smallest molecules ingested by mammalian species. Only water trumps it for simplicity. For the purposes of this book, I will use the term alcohol rather than ethanol.

Alcohol is formed naturally by the process of fermentation, a chemical reaction caused by the action of yeast on sugars; it can also be produced via petrochemical processes from oil (its main source for fuel). Yeast was first seen under a microscope in the seventeenth century; our modern understanding of chemical fermentation came later, when Louis Pasteur described it in his 1857 paper “Mémoire sur la fermatation alcoolique.” Consumption of alcohol, however, goes back much further. It predates humanity itself.

If you happen to be on holiday on the Dutch Caribbean island of St. Kitts, you should watch your drink. Vervet monkeys were introduced by man in these islands in the seventeenth century from their native habitat of East and South Africa. They are noticeable for their black faces and grey bodies and can grow up to about 50cm in height. Being rather short on natural predators, the monkey population has expanded to the tens of thousands to such an extent that they mingle with urban populations and are considered a nuisance. This is especially true if you fancy having a bit of a snooze by the pool whilst leaving your cocktail unattended; vervet monkeys are notorious for stealing alcoholic drinks and will do so even when other soft drinks and other food sources are readily available.

What’s more, it appears that vervets have a natural within-species variability in their taste for alcohol. Some don’t like it—they will test an alcoholic drink, spit it out, and move on to a soft drink; most drink in moderation (favouring sweet-tasting drinks) and 12 percent are steady drinkers. However, 5 percent not only drink to the last drop but also drink strong spirit-based drinks in preference to sweet-tasting alternatives. They are frequently drunk and may show some dependency behaviours. In short, the proportions of vervets who are teetotal, regular, and heavy drinkers are quite similar to those seen in humans.

The vervet monkey is not an anomaly. The more general proclivity of monkeys for alcohol was noted by Charles Darwin in The Descent of Man, who documented their “strong taste for spirituous liquors and beer.” Black-handed spider monkeys in Panama will drink until they vomit and fall out of trees. And such behaviour is not limited to monkeys. With some species variations, all sorts of wild animals, from small rodents to elephants, will consume alcohol, even to the point of drunkenness. Examples vary, from our close relative the chimpanzee to a diverse range of rodents, marsupials, and birds. The Bohemian waxwing even takes its name from its notorious penchant for booze. Such observations can be replicated in the lab. There are several breeds of laboratory mice that display varying tolerance and preference for alcohol, and these can be studied to help us understand human behaviour.

Over ten million years ago, long before the human species existed, our hominid ancestors adapted to metabolise alcohol. A 2015 study mapped the genetic tree for an important gene required to produce one of the main enzymes for alcohol breakdown in the liver. By studying modern primates that can fully metabolise alcohol (e.g., gorillas, chimps, bonobos) and those that can’t (e.g., orang-utans and gibbons), scientists re-created and tested ancestral versions of the enzymes to see at what point the genetic divergence occurred. Our ancestral subfamily split from its family about twelve to fourteen million years ago, losing the orang-utan in the process and thus giving us a rough date stamp.

Aside from telling us which ape we should choose as a drinking partner, the study provides a window on evolution. Alcohol metabolism coincided with a major global climate disruption that fragmented East African forest ecosystems and left food scarce. Out of necessity, our knuckle-dragging ancestors may have started eating more fruit they found on the ground, rather than in the trees. Such rotting fruit from the forest floor contained higher concentrations of fermenting yeast and alcohol than the fruits hanging from trees. Many hominids went extinct during this period, and being able to consume alcohol without adverse and/or toxic effects would have conferred a survival advantage. In a related phenomenon, many people in East Asia have an intolerance to alcohol caused by a genetic variation that came about relatively recently during the period of rice domestication. Such variations can serve to protect against development of alcohol-related problems.

While our ape ancestors might well have been consuming naturally fermented alcohol for millions of years, only humans, with our powers of logical inference, have been able to refine the process. About fifty thousand years ago, Homo sapiens achieved some degree of what is known as behavioural modernity. This included the development of language, clothes, and cave painting. This was the starting point of the human cognitive revolution in tool making. At some point along this path, at around the time of the transition from the Bronze Age to the Iron Age, some bright spark came upon the idea of fermenting alcohol.

Quite how this happened is a mystery, but early evidence of the deliberate production of alcoholic beverages for human consumption comes from stones in a cave in Haifa, Israel, showing traces of fermentation products dating back to 13,000 BC, a time when humans were watching the last glaciers of the Ice Age recede. This coincides with the very start of human agricultural development. Agriculture enabled people to live in larger groups. Also, it provided people with free time. That fermentation followed agriculture makes perfect sense, but it is worth considering just how quickly we prioritised the task. To add a bowel surgeon’s perspective, fermentation precedes the development of the first toilet (Mesopotamia) by some five thousand years. The ability to socialise is a critical skill to living in groups (seemingly more critical than the toilet is) and a basic pre-requisite of civilisation. Alcohol even today fulfils an important function to provide what some people describe as social fitness.

Deliberate fermentation followed across every ancient civilisation: in China (7000 BC), Georgia (6000 BC), ancient Egypt (3400 BC), and ancient Greece (2000 BC). Alcohol is repeatedly referred to in the Bible in both the Old and New Testaments and was well established in Rome and her territories, from the vineyards of Italy to the cider orchards of Britain.

Distillation came later. In fact, the word alcohol derives from early distillation methods from the Arabic al-kuhul, a word for an ancient Egyptian dark eyeliner that was made using an early distillation technology in Alexandria. The science of fractional distillation was established in the twelfth century in the School of Salermo and written up as a scientific method in the fifteenth century by the German alchemist Hieronymus Braunschwig in his book Liber de arte destillandi de simplicibus (The Book of the Art of Distillation). The Englishman John French developed a scalable industrial method of production in 1651, although other peoples were already well on their way with production before this—for example, the Irish were distilling whiskey in 1405.

In the twenty-first century, and in most parts of the world, alcohol is freely available almost everywhere. Even in the desert of Saudi Arabia, a country where alcohol is strictly illegal, I had friends working in the oil industry who would add tape-head cleaning fluid to their coffee to keep up with their drinking habit. The sudden increase in purchase orders for this fluid led to one of them having to provide a justification to their Saudi employers: “It’s the sand—it gets in everything.” I have heard more than one person in AA say that to avoid alcohol and stay dry, they would have to go to the Moon.

And alcohol is big business. In 2023, the global alcoholic beverage market grew to $1.62 trillion and is projected to grow to $2 trillion by 2030. This spending is comparable to the tobacco industry in all its forms and all illicit drugs combined. In the UK in 2017, about eight out of ten adults drink alcohol, compared to only one in eight who continue to smoke (from the Office for National Statistics). By comparison, in the United States (based on 2018 data), about two-thirds (66 percent) of the adult population had consumed alcohol in the past year. Other countries vary greatly. The countries with the highest alcohol consumption fall mostly in Northern and Eastern Europe (the Czech Republic tops the list, using 2023 World Health Organization data). In the UK, habits are changing, especially in younger adults, where 26 percent of sixteen- to twenty-four-year-olds are now teetotal. This figure has fairly recently increased from 20 to 28 percent in the United States.

Similar to adults in most other countries, we are more likely to drink alcohol than not. Our human ancestors may have chanced upon fermentation in the first place as a nutritional necessity, but we now go to great lengths to manufacture alcohol in thousands of drinkable forms that serve no obvious survival advantage—and, as we will see, to convey several disadvantages. It is unlikely that multiple cultures independently chanced on the idea of fermentation for the taste. Excavations have discovered jars containing the remnants of wine that are seven thousand years old. Such jars of mouldy fruit were probably fairly hideous to consume. So, it seems likely that our predecessors had already noted that alcohol had an effect beyond satisfying their calorific requirements. This effect long preceded the influence of modern advertising and it has continued to exert a hold on us ever since.

In summary, our taste for alcohol has some form of fundamental basis, one that has been present a very long time, and one that we share with our primate relatives and many other species. This proclivity is learned, and it starts with our very first drink.
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LEARNING TO DRINK

Following Munich, I had several further teenage experiences with alcohol along a similar vein. However, I didn’t start drinking regularly until about the age of seventeen. At the time, I was an unpopular, nerdy, and socially awkward teenager at a large private boarding school. I had endured a pretty torrid time from bullying at the school that was still endemic in the 1980s even at relatively “progressive” schools. One means of survival had been by becoming a keen cross-country runner, but the discovery of alcohol was transformative. I underwent an almost instantaneous transformation from being an anxious, fearful, and withdrawn teenager into someone who was confident and the centre of the party. I formed friendships, started dating, and became the guitarist for the school band. In short, I changed from a malcontent introvert into a much more pleasing extroverted version of myself, a version modelled on the rock and pop stars of the time, and on my observations of the more popular peers in my school year.

Not unsurprisingly, I rapidly became a seasoned professional drinker. By the time I left school, I could down a bottle of red wine in ten seconds and easily drink a gallon of beer. Although far from alone in this new pursuit, I must have been one of the most enthusiastic. Our school even had a bar for final-year students (aged eighteen) and I became the head barman. I made new friends and was invited to parties and high-class events like the Burghley Horse Trials, which I attended without seeing a single horse. I did see a lot of the inside of the beer tent though, a template for my later alcohol-fuelled travels. I also started smoking, taking to this with the same gusto I had for alcohol.

In 1986, I went up to Cambridge University to study medical sciences. Like my final year at school, there was a culture of drinking to excess. This was especially prevalent in my college, where sport, especially rugby, and frivolity of one kind or another generally took precedence over scholarship. I struggled through my exams each year without any great display of academic greatness in favour of participating at boxing, which I had taken up; playing in a band, the Electric Cucumbers; cavorting with girls; and generally causing mayhem of one kind or another. I left with a lower second-class degree.

If I walked up to someone at a bar and asked them, “When did you learn to drink?” I would probably get funny looks and answers like “What do you mean?” or “Do you mean when did I start drinking?” Yet it is not a crazy question; in common with any new experience, we learn to drink.

Imagine that we had never tried an alcoholic drink. We would not know what to expect. For most of us, this is our childhood. While we might have observed our parents’ behaviour, from a personal perspective we went about our lives oblivious to the effects of alcohol. And then, perhaps as a teenager like me, we go out with friends and try alcohol for the first time. Some of us probably didn’t much like the taste, but peer pressure, and maybe a desire to do what everyone else was doing, pushed us on. We quickly discover the effects. These may, as they did for me, seem immediately life-enhancing, or they may seem alien or even unpleasant. The brain then registers the feeling we get alongside the outcome of the evening more generally—did we have a good time or was it a disaster? Then there is the morning after—perhaps the first experience of a hangover. Did we drink too much? Is some calibration required for next time? With repeated practice, we build from our first experiences; we learn what drinks we like and don’t like; we discover how much is enough and how much is too much. When a teenager groans with a hangover, the adults usually acknowledge this with admonishments like “You’ll learn.”

Learning to drink is like any other new activity where a behaviour results in an observable outcome. It follows what is known as the law of effect. First described by American psychologist Edward L. Thorndike (1874–1949), who observed the behaviour of cats trying to escape from homemade puzzle boxes, the law of effect captures the idea that if behaviour X leads to outcome Y, and outcome Y is good, then we are more likely to repeat behaviour X. Thorndike’s theory was further developed by the American psychologist and behaviourist B. F. Skinner, whose 1930s studies of boxed rats remain hugely influential today.

Skinner described associative (also called conditional) learning—the process by which we come to learn what we like and don’t like, what is good and bad for us and for others. It is a lifelong process that commits associations to memory so that we can make better, more rewarding, and less harmful or punishing decisions in the future. The term associative refers to our memory forming a link between the behaviour and the outcome. This subject is much bigger than addiction psychology. Rather, it is the fundamental basis of the whole of behavioural psychology, and, one might argue, human and animal behaviour itself.1

In its simplest form, associative learning is based on us making a direct link between a voluntary behaviour and the outcome of the behaviour. This is called operant conditioning, and figure 1 shows how this works. The key points are that the outcome of a behaviour can be good or bad (rewarding or aversive). If it is good, then we will be inclined to repeat it, but if it is bad then it will serve to deter us from doing it again. The slight complexity is that our motivation to repeat or reinforce the behaviour can result from two scenarios: the first, positive reinforcement, results from the addition of a reward and is easy to understand; the second is less obvious. Negative reinforcement happens when the benefit is derived from removal of a bad outcome. We can use some examples. An example of positive reinforcement would be giving a child a sweet for cleaning their room, as this makes them more likely to do it again. An umbrella provides an example of negative reinforcement: To stop getting wet, you open an umbrella, and because it works, you take an umbrella with you when it is raining.

[image: Start of image description, A matrix consists of 2 columns and 2 rows.  The column headers are REINFORCEMENT (increasing behaviour) and PUNISHMENT (decreasing behaviour).  The row headers are POSITIVE (adding) and NEGATIVE (removing).  The entries are as follows:  Row 1:  Reinforcement, Positive: Adding something good to increase behaviour.  Punishment, Positive: Adding something bad to decrease behaviour.  Row 2:  Reinforcement, Negative: Removing something bad to increase behaviour. Punishment, Negative: Removing something good to decrease behaviour., end of image description]

FIGURE 1 ASSOCIATIVE LEARNING MATRIX.


Similar examples exist for drinking alcohol. If drinking results in us feeling great and having a really fun evening, it will be positively reinforcing. If, however, we drink to relieve feelings of sadness or boredom, it will be negatively reinforcing. Both have the same outcome—we will be inclined to repeat the behaviour when the same situations arise.

Punishments follow the same rationale. An example would be grounding a child for doing something naughty (adding a bad outcome) or taking away their sweets (removing something rewarding). Drinking alcohol also leads to punishments. These are not hard to identify—the many features of a hangover, the financial cost, the many harms caused by its effects on mental and physical health, and problems with relationships and the law.

There is another type of associative learning, called classical conditioning, which introduces a third party into the mix. Rather than having a direct link between the behaviour and the outcome, it is possible to pair a reward with a neutral stimulus. It comes from the work of scientists like Ivan Pavlov, who in his experiments on dogs used a bell as a neutral stimulus to pair the reward (food) with the sound. After a period of learning, the dogs would salivate at the sound of the bell—the food was no longer required. The neutral stimulus is then termed a reward cue.

This is also an important mechanism in our drinking behaviour, and especially in addiction. Over the years that we drink, we come to associate the sight, sound, and smell of the bar, and the first sip of alcohol (before it has any actual rewarding effect) with the primary reward that is coming shortly afterwards. Such reward cues can induce a very strong urge for a drink that is commonly called a craving.2 In using the expression “he/she was salivating for a drink” we are directly referencing Pavlov’s work.

LEARNING IN THE NERVOUS SYSTEM

In 1998 I was invited to give a lecture at a scientific meeting in Madrid. As the youngest member of the scientific faculty, I was delighted to be offered my first taste of a business-class flight and accommodation at the Hotel Palacio Madrid, a grand edifice that was the largest hotel in Europe when it was constructed in 1912. Before getting firmly stuck into the local beer (which I promptly did after my lecture was over), I went for a run in the nearby Parque de El Retiro—a giant park in the centre of Madrid. Anyone taking my route along the Paseo de Venezuela would pass the gigantic monument to a man who is regarded by some as the world’s first neuroscientist.

Santiago Ramón y Cajal (1852–1934) distinguished himself in many ways. Despite contracting tuberculosis and malaria while serving in the military in Cuba, he became Professor of Anatomy first in Saragossa, then Valencia, and finally Madrid. In 1906 he became the first person of Spanish birth to win a Nobel Prize in science. His work forms the starting point for understanding how learning is based on the way our nerves connect and communicate with each other.

Cajal’s main discovery was one that may now seem obvious to all of us. Working with the famous Italian neuroscientist Camillo Golgi, he demonstrated that the nervous system is composed of countless individual nerve cells (neurons) that connect with each other as a network. We now know that the human brain is made up of about ninety billion individual nerve cells, each connected to several thousand others, resulting in a mind-boggling network so complex that we are not even close to fully unravelling it. Such connections are made by millions of thin fibres called axons that project from one nerve cell to another like tiny, long electrical wires. Because each individual wire is covered in an insulating layer, called myelin, it has a white appearance. Where these are densely packed into superhighways, the brain tissue looks white. We call this white matter and most of it is in the middle of the brain. The nerve cell bodies themselves are not covered in myelin and where these are densely packed, mostly in the outer layers of the brain, called the cortex, these appear grey by comparison—hence it is called grey matter.

Communication requires small electrical nerve signals to pass along each fibre-like projection from one nerve cell to another. Wherever the fibres touch another nerve, the signals must then cross tiny junctions called synapses. A synapse can be considered as a chemical switch. The nerve on one side releases chemicals that cross the gap and bind to receptors on the other side. If the right chemicals are released in the right quantity, then the switch is turned on and the electrical nerve signal crosses. One slight added complexity is that not all switches turn on the nerve they connect with. Instead, the brain is pretty much an even balance of nerves that turn on other nerves (called excitatory) and those that turn them off (inhibitory). This is clearly necessary to prevent an electrical storm where everything is activated at once (this happens in a limited way in those with epilepsy).

The chemicals released at our chemical switches are called neurotransmitters and there are about eighty different ones in the human nervous system. Some of these lead to excitation of other nerves and others to inhibition, and some (just to make it even more complex) do both, depending on the type of nerve they are connecting with and what receptors for the neurotransmitter are located there.

And this takes us neatly back to Cajal and the question of learning. Cajal’s theories did not end with describing the basic cellular structure of the nervous system. In his lecture to the Royal Society of London in 1894 he presented the hypothesis that neurons continue to change in adulthood and have the power to change their connections, permitting learning—a concept he termed cerebral gymnastics but we now know as experience-dependent neuroplasticity.

Experience-dependent neuroplasticity is a subject that is so engrained with drinking that to consider alcohol without it would be a bit like going on a journey with no concept of distance or time. It was first conceptualised by the famous Canadian neuropsychologist Donald Hebb (1904–1985) in his seminal 1949 book The Organization of Behavior. Hebb’s theory was based on a “black box” approach; that is, in the absence of being able to directly study what was going on inside the brain, he simply considered inputs and outputs. He showed that, following an experience, changes must occur inside the box such that a new output occurs after the same input. The proof of Hebb’s theory at a cellular level came in 1970 from Eric Kandel’s Nobel Prize–winning studies of the nervous system of a sea slug at New York University. He established that basic learning in the sea slug’s primitive nervous system followed chemical changes in synaptic function. Weak stimuli led to short-term memory and stronger stimuli to long-term memory.

Fifty years on from Kandel and his sea slugs, we now know that when we learn or memorise something, we slightly change the strength and efficiency of the connections between selected nerves. The brain can alter the amount of neurotransmitter released or the number and type of receptors found on the other side to either increase or decrease the likelihood that the switch will be turned on. These changes are mainly observed in areas of the brain concerned with learning and memory and their exact mechanisms are diverse and still far from completely understood. It is worth contemplating just how powerful our brains are. With 125 trillion synapses in the cortex of the human brain, the potential for storage is hard to even imagine and has no parallel in computing even with today’s advances in performance. Even assuming that a synapse can only be on or off (rather than many levels of on or off) provides an incalculable number of possible combinations way larger than the number of atoms in the universe (1078–82).

Experience-dependent neuroplasticity is relevant to any kind of learning based on observing the outcome of an activity, such as learning a language, complex motor tasks like riding a bike or playing a musical instrument, or something as simple as sipping a drink. For each, our brain observes and memorises the outcomes of our attempts. Thus, we know what happens when we get words wrong, when we fall off a bike, play out of tune, or spill our drink. This allows us to improve. Depending on what we are doing, we may feel gratified with our efforts; at other times we may be disappointed.

However, when we come to alcohol and other drugs, there is more to the story. Let’s consider again the very first time we had a drink. We go to the bar, decide what we want, pay for it, and raise it to our mouth. So far, these are all just standard actions involving stuff we have learned in life—bars are where we find alcohol, there are many different types to choose from, we have to pay for them, and so on. But now we swallow the alcohol and about twenty minutes later we start to feel the effects. This is not standard learning, because we have introduced something more—a chemical that actually changes our brain chemistry from the inside. When we experience the effects of alcohol there are changes in several neurotransmitters that lead to a new and specialised form of learning—one that is specifically tuned to respond to fundamental biological rewards. It even has its own brain network dedicated to the task.

THE REWARD SYSTEM

In 1953, a young graduate named James Olds went to work at McGill University in Montreal in the lab of Donald Hebb. At the time, one of Hebb’s graduate students, Peter Milner, was trying to induce learning in rats using electrical brain stimulation. The idea was that by putting a fine electrode into a certain part of the brain, the rat would find a location in the maze where the electrical stimulation could be delivered if they pressed a lever. This had proved disappointing until one day the electrode missed its intended target and slipped into another brain area. The result was immediate—within hours, the rat had learned to search the maze for the lever that activated this particular part of the brain. In fact, the rats found the stimuli so pleasurable that they would stay at the location self-administering the stimulation for hours themselves by repeatedly pressing the lever at the expense of anything else, including feeding.

The area they had accidentally activated (the ventral tegmental area) is one of several deep areas of the brain whose main role is to process inputs from the outside world (for example, from our senses) and then communicate information to the outer brain by white matter superhighways. These brain regions together form what is now called the reward system—a set of brain circuits whose main job is to process rewards—which has a central role in learning that underpins all of our lives, whether we drink alcohol or not.

The above rat experiment has been replicated in humans. In what would now be regarded as ethically dubious research, the American psychiatrist Robert Galbraith Heath was one of the first researchers to place deep brain stimulation electrodes into living human patients. Of fifty-four subjects (mainly suffering from schizophrenia) to undergo this experimental treatment, an oft-cited example is Heath’s 1972 subject known as “B-19,” who reported such feelings of pleasure that he
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APPENDIX I

DEFINING UNITS OF ALCOHOL



	Definitions of a Standard Drink / Unit by Alcohol Content (in grams)


	
COUNTRY/REGION

	
Alcohol (g)




	Costa Rica, South Korea, UK
	8


	Australia, Bosnia, Croatia, Estonia, Fiji, France, Germany, Ireland, Mexico, Netherlands, New Zealand, Oceania, Poland, Russian Federation, Singapore, Slovenia, Spain, Switzerland, Ukraine, Uruguay
	10


	Denmark, Finland, Italy, Latvia, Philippines, Sweden
	12


	Canada
	13.5


	Argentina, Chile, Israel, USA
	14


	China
	15


	Hungary
	17


	Austria, Czech Republic, Japan
	20








	
APPENDIX II

INTERNATIONAL VARIATION IN SAFE ALCOHOL LIMITS



	SAFE WEEKLY ALCOHOL LIMITS BY COUNTRY BASED ON NATIONAL GUIDANCE (ROUNDED TO 10G UNITS)


	
COUNTRY

	
WEEKLY LIMIT (UNITS)




	   
	Male

	Female



	South Korea 
	28
	14


	Bulgaria, Costa Rica 
	22
	11


	Russian Federation 
	21
	14


	Israel 
	21
	11


	Germany
	21
	9


	Argentina, USA
	20
	10


	Austria, Ireland, Italy, Liechtenstein, Luxembourg 
	17
	11


	Philippines
	17
	8


	Fiji, Mexico, New Zealand
	15
	10


	Bosnia, Estonia, Finland, Georgia, Singapore, Spain, Switzerland, Uruguay
	14
	7


	Denmark 
	12
	12


	Mexico
	12
	9


	Malta, UK
	11
	11


	Australia, Chile, China, France 
	10
	10


	Kazakhstan, Romania 
	8
	8


	Netherlands, Slovenia
	7
	7


	Canada
	3†
	3†


	Mode (range)
	14 (3–22)
	10 (3–14)


	Mode as regular 2-unit drinks*
	7
	5




KEY: * for example, a pint of normal-strength beer, regular glass of wine, or double shot; all values are shown to one significant figure; † Canada’s new 2022 guidelines; a more comprehensive list is available at: iardwebprod . azurewebsites . net / science - resources / detail / drinking - guidelines - general - population.





	
APPENDIX III

DISEASES CAUSED BY CHRONIC ALCOHOL CONSUMPTION



	
BODY SYSTEM

	
DISEASE



	BRAIN
	Dependence syndrome
Withdrawal state
Withdrawal state with delirium
Psychotic disorder
Amnesic syndrome
Residual and late-onset psychotic disorder
Mental health disorders, esp. anxiety and/or depression
Epilepsy


	NEUROMUSCULAR
	Alcoholic polyneuropathy


	CARDIOVASCULAR
	High blood pressure
Coronary artery disease
Myocardial infarction (heart attack) 
Stroke
Heart arrhythmia (irregular heartbeat) 
Alcoholic cardiomyopathy


	LIVER AND PANCREAS
	Alcohol-related liver disease
Alcohol-related fatty liver
Alcohol-related hepatitis
Alcohol-related fibrosis and sclerosis of liver
Alcohol-related cirrhosis of liver
Alcohol-related hepatic failure
Alcohol-related liver disease, unspecified
Alcohol-induced acute pancreatitis
Alcohol-induced chronic pancreatitis


	STOMACH AND INTESTINES	
	Alcoholic gastritis
Chronic malabsorption and diarrhoea


	BONES AND JOINTS
	Osteoporosis (thinning of bones)
Osteonecrosis (bone tissue death)
Gout


	MUSCLES
	Muscle weakness and thinning
Alcoholic myopathy


	NUTRITION
	Obesity
Malnutrition and vitamin deficiencies


	SKIN
	Skin flushing
Worsening of skin conditions: rosacea and psoriasis


	BLOOD AND IMMUNE SYSTEM
	Anaemia
Low platelets and bleeding


	ACCIDENTAL TRAUMA
	Various, including self-harm


	INFECTIOUS DISEASE
	Various, including tuberculosis, especially in low-income countries


	SEXUAL HEALTH
	Impotence
Reduced fertility and fecundability
Unplanned pregnancy
Sexually transmitted diseases


	PREGNANCY AND NEW-BORN
	Stillbirth
Premature labour
Foetus and new-born affected by maternal use of alcohol
Foetal alcohol syndrome


	CANCER
	Mouth, nasopharynx, pharynx, larynx
Oesophagus
Colon and rectum (bowel) 
Liver
Breast




KEY: Disease entries in italics are those uniquely caused by alcohol.




[image: Start of image description, A table titled APPENDIX 4: GENETIC FINDINGS RELATED TO ALCOHOL is labeled GENE DISCOVERIES FOR ALCOHOL-RELATED PROBLEMS BY READING THE HUMAN GENOME.  Column headings are: SYSTEM, GENE, ALCOHOL TRAIT, ANIMAL EXPERIMENTS, and OTHER ASSOCIATED HUMAN TRAITS. The row entries are as follows:  Alcohol metabolism:  A L D H 2 — Alcohol trait: C, D; Animal experiments: Aversion; Other associated human traits: Alcohol flushing syndrome.  A D H 1 B — Alcohol trait: C, D; Animal experiments: Aversion; Other associated human traits: Some flushing.  A D H 1 C — Alcohol trait: C, D; Animal experiments: Aversion; Other associated human traits: Some flushing.  A D H 4 — Alcohol trait: D; Animal experiments: Possible role in alcohol-related birth defects; Other associated human traits: Not known.  A D H 5 to 6 — Alcohol trait: C, D; Animal experiments: Not known; Other associated human traits: Not known., end of image description]

[image: Start of image description, A table titled APPENDIX 4: GENETIC FINDINGS RELATED TO ALCOHOL is labeled GENE DISCOVERIES FOR ALCOHOL-RELATED PROBLEMS BY READING THE HUMAN GENOME.  Column headings are: SYSTEM, GENE, ALCOHOL TRAIT, ANIMAL EXPERIMENTS, and OTHER ASSOCIATED HUMAN TRAITS. The row entries are as follows:  Reward pathway:  D R D 2 — Alcohol trait: C, D; Animal experiments: High stimulation, preferring; Other associated human traits: Schizophrenia, bipolar disorder, A D H D.  P D E 4 B — Alcohol trait: C, D; Animal experiments: Inhibition reduces preferring and consumption; Other associated human traits: Schizophrenia, bipolar disorder, A D H D.  F T O — Alcohol trait: C, D; Animal experiments: Obesity; Other associated human traits: Obesity, sweet taste preference.  Stress response:  C R H R 1 — Alcohol trait: C, D; Animal experiments: Increased consumption in response to stress; Other associated human traits: Stress processing, anxiety, neuroticism, depression, A D H D.  G C K R — Alcohol trait: C, D; Animal experiments: Diabetes; Other associated human traits: Diabetes.  B A N K 1 — Alcohol trait: C, D; Animal experiments: Effects on immune system; Other associated human traits: Effects on immune system. Other:  B D N F — Alcohol trait: D; Animal experiments: Preferring, compulsivity behaviour; Other associated human traits: General role in neuroplasticity, schizophrenia, bipolar disorder.  K L B (B-klotho) — Alcohol trait: C, D; Animal experiments: Preferring, obesity; Other associated human traits: Obesity, liver disease.S L C 39A8 — Alcohol trait: C, D; Animal experiments: Preferring; Other associated human traits: Schizophrenia.  C A D M 2 — Alcohol trait: C, D; Animal experiments: Impulsivity, obesity; Other associated human traits: Impulsivity, neuroticism, A D H D, body weight., end of image description]

KEY: genome-wide association study; C: consumption; D: dependency.

[image: Start of image description, A table titled “GENE VARIANTS DERIVED FROM ANIMAL MODELS (MICE AND or  FRUIT FLIES) AND HUMAN ALCOHOL SENSITIVITY STUDIES; CROSS-REFERENCED TO WHETHER GENE ALSO FOUND BY HUMAN GENOME STUDIES” lists systems, genes, behaviour observed in animal models, behaviour observed in human experiments (super asterisk), and large-scale genome discovery.  The entries are as follows:  Emotional regulation:  H T R 1 A — Behaviour observed in animal models: Yes; Behaviour observed in human experiments: No; Large-scale genome discovery: No.  S L C 6 A 4 — Behaviour observed in animal models: No; Behaviour observed in human experiments: Yes; Large-scale genome discovery: No.  Alcohol aversion:  A L D H 2 — Yes, Yes, Yes.  A D H 1 B — Yes, Yes, Yes.  Alcohol sensitivity:  G A B R A 2 — Yes, Yes, No.  G A B R A 1 — Yes, Yes, No.  G A B R A 6 — Yes, Yes, No.  G A D 1 — No, Yes, No.  Glu R 5 — Yes, No, No.  G R M 3 — Yes, Yes, No.  K C N M A 1 — Yes, No, No.  K C N J 9 — Yes, No, No., end of image description]

[image: Start of image description, A table titled “GENE VARIANTS DERIVED FROM ANIMAL MODELS (MICE AND or  FRUIT FLIES) AND HUMAN ALCOHOL SENSITIVITY STUDIES; CROSS-REFERENCED TO WHETHER GENE ALSO FOUND BY HUMAN GENOME STUDIES” lists systems, genes, behaviour observed in animal models, behaviour observed in human experiments (super asterisk), and large-scale genome discovery.  The entries are as follows:  Reward and sensitivity:  D R D 2 — Animal models: Yes; Human experiments: Yes; Genome discovery: Yes.  D A T — Yes; Yes; No.  G A B B R 1 — Yes; Yes; No.  O P R M 1 — No, Yes, No.  A U T S 2 — Yes; No; No.  Reward and taste:  F T O — No, Yes, Yes.  K L B — Yes; Yes; Yes.  Compulsivity:  C R H R 1 — Yes; Yes; Yes.  B D N F — Yes; No; Yes., end of image description]

The table emphasises the incongruence of findings by different methodological approaches. Many genes found by experimental approaches have not been replicated in genome studies. KEY: * for example, alcohol challenges and neuroimaging studies; N = no; Y = yes.





	
APPENDIX V

DRUGS USED FOR ALCOHOL CESSATION



	
DRUG

	
MECHANISM OF ACTION


	
NOTES




	Approved medications


	Acamprosate
	Not fully understood—probably affects GABAA and glutamate neurotransmission	
	Prevents relapses in patients who are already abstinent


	Naltrexone Nalmefene
	Blockers of opioid receptors: reduce rewarding effects
	Aim to reduce consumption and/or achieve abstinence


	Off-label medications


	Baclofen
	Works on GABAB receptor to reduce dopamine release (and therefore rewarding effects)
		Only approved in France for decreasing alcohol consumption. Has some serious potential side effects including psychosis and suicide risk. Causes problems on withdrawal.


	Gabapentin
	Not fully understood—affects neurotransmission (used primarily as a chronic pain medication)	
	Aims to reduce consumption and/or achieve abstinence. Can be addictive. Dangerous in overdose.


	Topiramate
	Glutamate blocker	 and works on GABAB receptor to reduce dopamine release (and therefore rewarding effects)
	Aims to reduce consumption and/or achieve abstinence. Only used after failure of naltrexone or acamprosate.








	
APPENDIX VI

AA MYTH BUSTING



	
MYTH

	
ANSWER




	You have to be an alcoholic to attend AA.
You have to hit rock bottom to attend AA.	
	FALSE. The only requirement for membership is a desire to stop drinking (tradition 3). A successful programme does, however, require a level of engagement that might not suit people with mild problems. No one is turned away on the basis of “severity,” and “open” meetings (the majority) are open to people who may not even consider they have a problem at all.


	You have to stand up and admit you are an alcoholic in public.
You have to tell your life story, and people ask you questions.	
	FALSE. There is no requirement to say anything at all at meetings and there is no standing up for anything. Sharing is entirely voluntary and (unlike TV depictions) there is no cross-sharing or any form of interrogation.


	You have to give your name and telephone number, and people will start ringing you up.	
	FALSE. AA, as the name suggests, is anonymous (tradition 12). Most people use their first names (but you could equally make one up). There is no membership list or register of attendance. People will ring you only if you want them to and they may offer their telephone numbers in case you want to ring them in times of need.


	You have to get a sponsor and work the 12-step programme.
		FALSE. There is no requirement for either. The whole AA concept is based on suggestions—nothing is compulsory and no one will be checking on you. However, most people do work the AA 12-step programme with a sponsor because it works.


	AA is a religious organisation.
	FALSE. AA has no links with any proscribed religion, nor is its programme in any way related to religion (see additional text below).


	AA is a cult.
	FALSE. AA has none of the features of a cult. It has no leaders, no membership list, requires no control or devotion, and does not practice any deviant beliefs. There is no secrecy other than anonymity.


	AA is a spiritual organisation.
	TRUE. The 12-step programme is described as a spiritual programme of action. Spiritual aspects are neither compulsory nor necessary.


	AA is a money-making scam.
	FALSE. AA is funded only by voluntary contributions put in a pot at meetings (e.g., $1 or £1 per person). This pays for the meeting venue, coffee, and biscuits. No one makes any money,


	AA is full of old men with beards.	
	FALSE. Just go to a meeting to find out. There are many meetings for young people, women, men, LGBT, and so on.


	AA not supported by scientific evidence.	
	FALSE. See main text.




AA and religion: AA meetings often happen to be in church halls and the use of the word God is widespread in AA literature as a substitute for the higher power concept. However, AA meetings have no preferential use of church halls—AA pays for the space just like everyone else; I went to a meeting in the City of London that was displaced by Zumba classes because they offered more money. The moniker God was of its time in 1930s America when the literature was first drafted. Very few people in AA are hooked on its use and even fewer use it to denote any form of Christian monotheism; some refuse to use it at all. Others use GOD only to represent Good Orderly Direction or Group of Drunks. The Big Book is full of dated language and references that are anachronistic in today’s world. A particular favourite of mine is “he was as boiled as an owl,” which is an eighteenth-century equivalent of the more contemporary “pissed as a newt” or “drunk as a skunk,” although quite where the boiled comes in seems to be unknown. To digress, the odd one out of the owl, newt, and skunk in this potpourri of metaphors is the skunk—it is the only animal that actually gets drunk, a result of fermented insects in its stomach. For completion, newt derives from the navy, where it was slang for a junior ensign, and an owl’s eyes were thought to resemble those of someone who is drunk. In summary, no one should fear being evangelised at an AA meeting.
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