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Introduction

Germany, October 1944

Reg lay down on his bunk in the German prisoner of war camp to read the longed-for letter which had finally arrived in the latest Red Cross parcel. In the officers camp at Eichstatt near Munich he and the other 600 prisoners slept twenty to a room. Much of the time he was both cold and hungry. It was the letters from Marjory, the stunning dancer he had met at the outbreak of the war, that kept him going. But for three months he had heard nothing.

The dapper, dark-haired army officer had first spotted her when she was one of eight dancing girls in a Max Miller show at the Holborn Empire in London. She looked like a film star with her mass of blonde hair and her long, long legs. Had he not needed to catch the last train home straight after the show, he would have waited outside the theatre in the hope of meeting her. She was gorgeous and he was besotted, but would she even have noticed him among the other stage door Johnnies? There must be some way he could get to know the lovely dancer.



He was in luck. A neighbour of his parents knew Marjory and promised to pass on a message. Might he be permitted to write to her? Yes, she would like that. And perhaps they could meet for afternoon tea? Yes, that would be very nice. Reg was overjoyed, sensing that Marjory was the girl for him. But the war was to intervene. Before that first date his territorial army regiment was suddenly dispatched to Lille in France so, determined to remain optimistic, the young subaltern arranged to meet her when he came home on leave two months later. The day of their date soon arrived but Reg did not. Marjory heard that Reg was listed as missing in action and at first feared that he had been killed. However, soon the news came through that he had been captured on 12th June 1940 at St-Valery-en-Caux, just south of Dieppe. Now he was a prisoner of war in Germany. Theirs was to be a love affair by letter.

Usually Marjorys letters lifted Regs spirits but as he opened the envelope he sensed something was wrong. There was something not quite right about the handwriting; it wasnt Marjorys, it was her mothers, and she was writing with bad news. With the London shows long since closed and determined to contribute to the war effort, Marjory had been working as a convoy officer with the Auxiliary Territorial Service. She lived with twenty-five other young women in a manor house in Kent and each day they set off to collect military trucks, ensured they were filled with the correct equipment and drove them off in a long line, always observing the mandatory distance between each truck, to wherever the army required them. But one morning Marjory had such bad stomach pains that she was unable to work so the other girls left without her. A couple of hours later she heard the familiar pulsating motor of a doodlebug overhead. It sounded like a small plane chugging along through the sky until the engine suddenly cut out. She waited to see where it would drop, praying that it wasnt on her. She was used to that slow ten or eleven seconds where you were temporarily suspended between life and the possibility of imminent death until you heard the explosion some distance away and for you, at least, life continued. But this time things were different. The bomb fell directly onto the roof of the manor house, collapsing all three storeys deep down into the cellars. Marjory was left trapped under the rubble, pinned down by an oak beam which had crushed her legs. As she lay in agony amid the debris of the building she tried to scream but couldnt. She listened in silent terror as the neighbours explained to the firemen that luckily the house was empty because all the girls were out at work. No, they couldnt leave her here. Dont go! As she heard the firemens voices become more distant, she managed to cry out in panic, but even after her screams were heard, each brick and beam had to be lifted off by hand and it was another four hours before they reached her. Realising she was pinioned by the beam with both her back and pelvis broken the emergency services decided there was only one way to get her out  and Marjory overheard their plans: Theres nothing for it, well have to amputate her legs. She refused to let them, demanding they find another way. She didnt care how much it hurt. They did manage to extricate her but when she was finally examined in hospital the news was bad; as well as five fractures to her pelvis, her back was broken in two places resulting in paralysis from the waist down.

Reading the letter in his bunk in the prisoner of war camp Reg imagined poor Marjory trapped beneath the rubble and was reminded of the fear of his own experience of being buried alive only months before. He had been in a group digging an escape tunnel when the officer in front of him accidentally hit a live cable. The roof of the tunnel collapsed on top of them, leaving him lying face down, trapped in the earth, stones and dust that had showered on top of them. He was terrified and called out to the man in front. Then he heard voices behind him. His friends were crawling in through the debris to rescue them. He felt them grab his ankles and then the pain as they dragged him out backwards, the skin ripping off the front of his shins and knees. When he eventually reached daylight he realised that apart from his grazed legs he was uninjured, but when they hauled his friend out next, his body was limp; he had been electrocuted.

Putting the frightening memories out of his mind, Reg concentrated on what had happened to Marjory. Anger replaced his fear. The Germans could do whatever they wanted to him, but how could they drop bombs on a lovely girl like Marjory? How could they do this  leaving her paralysed when shed done nothing wrong? He left his bunk, rushed out of the room to find some German guards and then spewed abuse at them. As a result he found himself locked in an underground cell in solitary confinement. Usually this punishment didnt bother him. In a crowded camp with 600 officers time to himself was rare and so a spell in the underground cell held a certain peace not available elsewhere in the camp, but this time he spent the lonely hours alternating between fury with the Germans and sadness that he couldnt even comfort poor Marjory. There was a third emotion too and that was hope. He wished more than he had ever wished for anything that she might get better.

While Marjory was in hospital, equally hopeful and determined that she would learn to walk again, Reg remained in Oflag VI. B, waiting for the war to end. During the day the other ranks left their camps to go out to work on local farms, but the Geneva Convention forbade Reg and the rest of the officers from working, with the exception of voluntary work  collecting fir cones to put on the fire. The remainder of the time their main distraction came from planning the next escape attempt. After years of malnutrition Reg knew it wouldnt be him escaping; you needed to be strong to stand a chance, but even helping others to escape gave him hope. Despite the years of boredom and deprivation, he and his fellow POWs even experienced moments of joy. What kept us going was seeing the funny side of things. Such little things really. If a Germans hat blew off on the parade ground, we all clapped and laughed. They particularly looked forward to the special items which were smuggled into the camp. Among these were fountain pens and shaving brushes, or at least thats what they appeared to be. In fact they contained a chemical with an indelible, noxious smell. The POWs would blunder into passing German guards, press the pen against them and activate the plunger, thus saturating their uniforms with the stinking chemical. With only one uniform apiece and no way of removing the chemical, the guards were forced to go about their duties smelling foul  a blow for German pride and a boost for British morale.

Emotions such as joy and sadness would come and go, but for Reg two others  anger and hope  remained constant. Anger, at the German military for what they had done to Marjory and for their treatment of his fellow POWs; hope  unshakeable and steadfast  that the Allies would win the war and that he would soon be home. Indeed, amongst the British POWs hope was virtually compulsory. If anyone did show signs of despair the other prisoners would soon cheer them up. Chin up was the rule. Winning the war was surely just a matter of time. And there were reasons to be cheerful. One day soon, he knew that he and Marjory  the beautiful dancer he had loved for years but had never properly met  would have that first date.

The tale of Reg and Marjory is a love story, but its also a tale of anger, disgust, joy, fear, sadness and hope. Emotions are central to their story. They made the experience what it was.



During much of the twentieth century, while other areas of psychology expanded, the emotions were not considered important topics for psychological research. They tended to be thought of as rather undefined concepts that had a deleterious influence on our behaviour by disrupting rational thinking. Emotions lacked appeal as a subject for study because they were considered difficult to measure and quantify; instead time was spent studying more rigorously-defined topics like memory, perception and learning. An explosion in research on emotions in the last ten years has brought a dramatic change to the field.

However, the idea still persists that life would be better, if only we werent at the mercy of our feelings, that they are ready to emerge at any moment, forcing us to say things we dont mean and to desire things we would be better off without. Once emotions are examined more closely, with the aid of research from neuroscientific, psychological and biological perspectives, it becomes clear that each emotion is both wiser and more useful than we might expect.

In this book Ive chosen nine emotions to explore in detail. There is disagreement amongst emotions researchers as to which feelings can be classified as true emotions. This selection covers the nine emotions which I believe are key  the emotions which have the most to tell us both about the way we deal with the world and how our brains interact with the rest of our bodies. At first sight it appears that more of these emotions are negative than positive, but on this journey through the emotions it soon becomes clear that feelings cannot be categorised as simply good or bad.

For the most part I am concentrating on the everyday experience of emotions, rather than the extremes. Its clear that research has plenty to teach us about our own feelings. Just as the body responds to strong emotion with a racing heart or butterflies in the stomach, so our physiology also feeds into our emotions. For example, laboratory experiments have demonstrated that forming your facial muscles into a smile can make you feel happier, even if youre unaware that you are smiling. With advances in brain scanning, and crucially for researchers, the reduced costs of using scanners, it is now possible to observe the way the brain responds when a particular emotion is experienced. It is not the case that one part of the brain lights up for fear and another for anger, but each emotion employs different combinations of brain systems. Such investigations are beginning to shed light on the purpose of each emotion, but this progress in the understanding of the relationship between the brains chemicals and the way we feel does not mean that we are doomed to be ruled by our emotional brains, programmed with immutable responses to every situation. Events in the outside world and even the way we choose to think about those events can still influence those chemical responses. Only by considering emotions at all these levels can we begin to see the whole picture.

One extraordinary aspect of emotions is that, despite massively differing circumstances, the way an emotion feels remains constant across the lifespan. While an older mans joyful moment incorporates a lifetime of complex memories and thoughts, the feeling is the same for a delighted toddler  and both the toddler and the old man share the facial expression which communicates that joy.

Not all emotions are detectable nor probably even present from birth. Just as a baby develops in other areas of life, so their emotional understanding changes as they grow. Ive traced the emotions from basic emotions such as joy and disgust to those we develop as we grow older, such as guilt, and finally an emotion I believe to be an essential part of life  hope. On the way Ill examine such varied topics as the purpose of tears, why the length of your earlobes might be related to jealousy, why people are loath to drink water containing their own spit and whether hope can make you live longer.



One 
Joy

Less than a week after newspapers claimed that as a result of global warming snow might never be seen in London again, I woke one Wednesday in January 2003 and everything sounded slightly muffled  no pushchair wheels catching on the bumpy paving stones, no metal trolleys jangling against the kerb outside the shop. It could only mean one thing  snow. The only sounds which were louder than usual were the cries of children, suddenly inspired to skip to school, thrilled with the free entertainment. Working at home that day, I was distracted by watching snowflakes from my desk and wondering whether the snowflakes were fatter than they used to be. By the afternoon I could resist the snow no longer and my partner and I walked up to Primrose Hill, a small green park from which you can see the pointed cages of London Zoo and beyond it, Londons landmarks laid out in a line  the Dome, Canary Wharf, the London Eye and the Post Office Tower. Wed assumed that as it was a Wednesday afternoon the park would be fairly empty, but in fact there were hundreds of people. Reaching the flat circle of tarmac at the top of the hill, we detected something unusual about the atmosphere, different even from sunny weekends when people bring kites and picnics. That difference was the presence of joy  pure joy at the unexpected snowfall. Strangers were grinning at each other with the kind of festive, communal happiness you might expect to find on New Years Eve. People climbed the hill carrying cardboard boxes and plastic bags  anything, so long as they could slide. Despite the absence of children there was already a coterie of snowmen, one with tens of sticks for spiky hair. Three men had rather optimistically brought skis and were side-stepping their way up the hill, accompanied by a local newspaper photographer hoping to catch them in action. A couple were tearing off bin bags from a roll and handing them out to anyone brave enough to throw themselves down the hill. You could see from their smiles that everyone was thrilled. This was unexpected, snatched joy. And these werent children. The children were all in school, but while they worked, adults were out playing. A group started rolling a massive snowball. People joined in and moments later a snowball of James and the Giant Peach proportions was rolled off the side of the hill, soon smashing against a tree on its way down and disintegrating, to a delighted cheer from the crowd.

This joy was unplanned but provided we have the opportunity we all invest time and effort into the creation of joyful moments  saving up for holidays, arranging to see friends, finding somewhere nice to eat  with the hope of creating happy times. Food, sex or even a hot bath can make you feel happy, but there seems to be more to joy than the physical pleasure. Joy is all-encompassing, whether it lasts for a moment or for longer. One little boy I interviewed told me that after he had won a football match he had felt joyful for exactly three days.

If people are asked to list emotions, happiness is often the first one they name. Most emotions researchers include it in their list of basic emotions, but they tend to refer to it as joy because joy has more of a moment-to-moment quality. While happiness can be a background emotion, joy indicates the quality of feeling at one particular moment.

the importance of new sandals

Corblets beach was always our favourite  a large sweep of sand overlooked by a crenellated fort at one end of the Channel island of Alderney. When the tide was out we would lie on some sloping rocks, conveniently slanted at just the right angle for reading and sunbathing. When the tide came in, we would retreat to one of the grassy alcoves in the ferns leading up the hill to the fort (or we did until the day a rat emerged from the undergrowth and disappeared with my entire cheese and pickle baguette in its jaws). One July day in 1979, long before we knew about the presence of rats, I left my brand new navy blue sandals on a boulder just below the slanting rocks and went into the sea to argue with my sister. Later, forgetting all about my sandals with the special patterns punched in the straps, we spent the afternoon marking out a badminton court in the sand, playing frisbee and building runnels and dams in the sand. Slowly the tide came in flooding the dams faster than we could build them, but when it was time to leave the beach I was horrified as I saw the boulder had been submerged and imagined my new sandals washing out to sea. This story might have been placed in the chapter on sadness and would have been, had an elderly lady not come up to me, asking if I was looking for something. From one hand she dangled the sandals by their straps. I was delighted theyd been found, but that was nothing compared with my joy at discovering that the elderly lady was Elizabeth Beresford, author of the Wombles books. We were thrilled when she gave us a lift back to the guesthouse in her little white Mini. What might have been the day my sandals were swept out to sea in family folklore became the day Elizabeth Beresford rescued my sandals. It was that transformation from misery to joy which had made me feel so happy; the possibility of sadness had made the joy stand out.

Back in the sixteenth century the French essayist Michel de Montaigne spotted the immense joy that the absence of pain can bring. On the subject of his agonising kidney stones he wrote, Is there anything so delightful as that sudden revolution when I pass from the extreme pain of voiding my stone, and recover, in a flash, the beauteous light of health, full and free, as happens when our colic paroxysms are at their sharpest and most sudden? Is there anything in that suffered pain that can outweigh the joy of so prompt a recovery? Oh how much more beautiful health looks to me after illness.

When researchers ask people to recount the last time they experienced joy, relief from suffering doesnt tend to be mentioned. Instead the occasions tend to involve seeing friends, eating, drinking, having sex or achieving success. It seems that we dont always notice the joyful moments we experience. The renowned Canadian psychologist Keith Oatley has experimented with different methods of establishing the frequency with which we experience each emotion. When he asked people to keep a diary and note down each time they noticed a particular emotion, he found that negative emotions predominated. If, however, he prompted people at random with a pager, asking them to note down the emotion they were experiencing at that moment, happy times suddenly became twice as frequent as fear or anger. It seems that we are more likely to notice our experience of negative emotion. Moreover the cessation of those negative feelings can lead to an increase in joy.

Researching joy is harder than it sounds. One researcher, Jonathan Freedman, found that people became distinctly uncomfortable when asked to discuss what made them happy. His research assistant found it easier to get people to talk about their sex lives than about joy, as though it were too personal a subject to discuss with a stranger. This reluctance to discuss joy is reflected in the paucity of language surrounding the subject. While there are plenty of words for feeling miserable  wretched, sad, downcast, depressed, dejected, unhappy etc.  there are far fewer words for joy. It simply isnt discussed with the same frequency as negative emotions.

Within literature misery features far more often than joy. As the French novelist Henri de Montherlant said, happiness writes white. The same has happened within psychology. Although we all seek joy and many would say it makes life worthwhile, it doesnt receive the same amount of attention from researchers as negative emotions like fear or sadness, presumably because they cause more problems. The eminent psychologist Martin Seligman has drawn attention to the positive emotions such as joy by pioneering a branch of psychology known as positive psychology. In order to help the subject along, a $100,000 prize is awarded each year for the best research on well-being or on helping people to flourish. Joy is slowly beginning to be seen not as emotion that it would be nice to experience, but one which is essential.



When I was walking home late at night recently I witnessed some more joy. A man with a German accent was walking along on the other side of the road talking loudly, but ecstatically into his mobile. I had to call you. I cant believe how happy I am. These fantastic guys were over from the US office, so we went to a really expensive restaurant in Piccadilly for lunch. Six of us, all on expenses. Such great guys. Here I am in my new job getting taken to fantastic London restaurants. We had all this food and wine and Im being paid for it. This must be the best job in the world. Im so excited. Im so happy I can hardly speak.

He bounced as he walked. The joy appeared to activate his whole body. Its known that joy does cause the heart rate to rise. It also energises us, compelling us to stand up when we hear good news, in contrast to sitting down when its bad. With his particular interest in the science of emotions Charles Darwin noted a case of psychical intoxication recorded in the Medical Mirror from 1865. A young man opening a telegram containing the news that he had inherited a fortune became initially pale, then exhilarated and restless. He staggered around the streets whilst uproariously laughing, talking irritably and singing loudly. Everyone thought he was drunk although he hadnt drunk anything (apparently confirmed after he vomited and the contents were examined). He was simply full of joy.

the joyful brain

In his ecstatic state the man who received the telegram would not have been the ideal person to carry out a task involving careful analysis and precision because our mood can change the way we think. When we feel any emotion strongly enough, whether its fear or ecstasy, we tend to make decisions without processing information as deeply. Instead we rely on heuristics or stereotypes in our judgements.

A standard psychological test involves giving people a paragraph describing another person. After a delay they are asked questions about the person. If they are experiencing a strong emotion at the time they will rely on stereotypes triggered by certain words in the passage rather than on the actual information. This does have advantages in terms of efficiency which might be essential in a time of crisis. It might be unfair to assume that a man wearing torn clothes walking behind you down a dark alleyway is dangerous, but if that brief moment of anxiety causes you to quicken your pace so that you reach the main road faster, then even if he turns out to be harmless you havent lost anything by speeding up. Were you to slow down while you considered whether there was in fact anything suspicious about the mans behaviour or whether you were unfairly generalising on the basis of his clothing, you might put yourself in danger. Nevertheless it is not the case that strong emotions always lead to a decrease in accurate reasoning. Emotions tend to be seen as irrational urges which interfere with effective decision-making. Research has shown, however, that in certain circumstances, feeling good can change your thinking in such a way that you make better decisions, particularly if those decisions necessitate creativity.

You are given a standard white candle, a box of drawing pins and a book of matches. Your task is to attach the candle to the wall and light it in such a way that the wax wont drip onto the floor. When people were given this task in a laboratory after their mood had been manipulated the results were striking. One group had been given a comedy to watch before the task while the others saw a more serious film. Three quarters of the group who had seen the happy film found a workable solution, compared with a measly 13% of those who had seen the serious film. The solution to the task, incidentally, is to use some drawing pins to fix the drawing pin box to the wall as a ledge for the candle. Then you light the candle with the matches and the box successfully catches the drips.

Dr Alice Isen, a psychologist at Cornell University, has conducted years of experiments in this area, finding that mild happiness can improve performance in everyone from children to doctors. She finds cunning ways of making one group of people feel slightly happy  giving them money, telling them theyve done unusually well on a task or simply providing fruit juice and biscuits. Compared with another group who hadnt had any reward, the happy group were significantly better at thinking up unusual word associations. In another experiment doctors were given a bag of sweets to cheer them up before they made a diagnosis and extraordinarily this resulted in a better diagnosis where they took more information into account. This had nothing to do with them putting in extra effort because they were happy; instead there appeared to be something qualitatively different in their thinking. When people feel happy they seem to consider problems from more angles.

Joy allows people to think optimistically and to remember other times when they were successful, as well as allowing them to focus on the task at hand. Your negotiation skills even improve when you feel happy, so the time to ask for a pay-rise is not when youre feeling fed up with a job, but when youre feeling good.

If we turn to the chemistry of whats happening in the brain there might be an explanation for these processes. Dopamine is just one of hundreds of neurotransmitters or chemical messengers in the brain, but we know more about it than any of the others. The cells that produce dopamine are only found in a few areas of the brain, mainly in the brain stem, but it has effects in many other areas. Food, sex and drugs all release dopamine, producing feelings of pleasure, but only for a limited time. Like all neurotransmitters dopamine is a chemical that allows one neuron or nerve cell in the brain to communicate with the next and in this way messages are passed between the millions of neurons in the brain. Dopamine is released when we feel joyful and it is these dopamine levels that might affect the way our thoughts are processed. Alice Isen suggests that the release of dopamine into a part of the brain called the anterior cingulate region might help us to switch perspective. Seeing things from another viewpoint is a key component of creativity and we might actually find this easier if dopamine is helping us along while we explore ideas. The same could apply to negotiation; to bargain successfully its necessary to see another persons perspective along with your own. Then you can encourage them to agree to a solution that is beneficial to you.

In the 1950s two scientists, James Olds and Peter Milner, were experimenting with rats to see whether they could teach them to do simple tasks like pressing a lever. They discovered that if you put an implant into a certain part of a rats brain  the hypothalamus  and then apply a weak electric current, the rats actually like it, or rather they love it; if they were provided with a lever by which they could control the electric current themselves, the rats would press the lever about 2,000 times an hour, for hours at a time. If the rats were given the choice between feeding or pressing the lever, they would starve themselves rather than miss out on the current. This only worked if the current was applied to the part of the brain associated with dopamine release; if the rats were given a drug which blocked the action of dopamine they lost all interest in the lever. The reward system in a rats brain had been discovered. It is assumed that humans have a similar system. Could brain stimulation explain the joyful feelings that the Russian novelist Dostoevsky said he felt preceding his attacks of epilepsy? He described it as a feeling of happiness such as it is quite impossible to imagine in a normal state and which other people have no idea of.

In a more unpleasant experiment an electrified grid was used which gave a shock so painful to a rats feet that if food were placed on the other side of the grid a rat would die of starvation rather than go through the agony of crossing. However, the rats would cross the grid to get to the dopamine pedal. It seems they were prepared to do anything to get that rush.

Drugs such as cocaine, nicotine, cannabis and amphetamine all raise the concentrations of dopamine in the brain, either by increasing the amount released or by blocking the mechanism that reabsorbs the dopamine, limiting its effects. Either way the person ends up with more dopamine. Its the same process as the one that happens when the rats stimulate their hypothalamus. The more addictive drugs  cocaine and heroin  release more dopamine.

It has now been discovered that even the anticipation of taking a drug can release dopamine. The problem is that in addiction this anticipation is experienced as a craving, which, despite the release of dopamine, isnt pleasurable. The power of dopamine could explain why addicts will sometimes risk losing their jobs and homes, even their families, in order to get another fix. As the brain adjusts to the new dopamine levels, the drug is needed purely to continue functioning. This is known as the dopamine theory of addiction, but what it cant explain is why so few people become addicted. Only 10% of people who use cocaine become hooked. Likewise only 10% of the American soldiers who regularly took heroin in Vietnam took it again once they were back home. This implies that a persons situation plays a big part in addiction.

A Canadian psychologist Bruce Alexander has lent weight to this idea with his creation of a luxury rat park. He trains rats to become addicted to a dopamine pedal, but then instead of placing the pedal in a bare cage, he installed it in the luxury rat park where there are jogger wheels, plants, warm nests, nice food, plenty of space to run around and even mountain scenery and streams painted on the walls. Once rats were in here and were occupied and presumably more contented they barely touched the dopamine pedal, in contrast to the caged rats so desperate to get to the pedal that they would starve themselves in order to reach it. This could provide part of the explanation for the fact that so many people who try drugs dont get hooked. Provided people have alternative stimulation in life they might not become addicted.

Another possibility is that some individuals have fewer dopamine receptors than others. With fewer receptors you need to take more drugs to derive the same pleasure as someone else. The level of addiction in rats has been successfully altered through manipulation of the number of dopamine receptors.

More radically, there is a suggestion that addicts are born with a gene which stops them from experiencing joy in the same way as other people. The idea is that some people are born with a difference in one particular form of the dopamine receptor gene. The gene controls the way that dopamine is released into the brain and comes in two forms, a common type and a rarer version known as Al. A team from UCLA in the United States led by Ernie Noble found that the same gene seems to be implicated in addiction to cocaine, heroin and nicotine, and even eating disorders. He believes that those with the Al form of this gene dont feel the same joy from something like sitting on a beach watching a sunset or seeing a live concert, however brilliant. By taking drugs or drinking alcohol they can bring their dopamine up to the same levels as everybody else. This new pleasure leads them to become addicted to the experience. Not all addicts have the gene, but those who do find it harder to overcome their addiction. Even with smoking, people who repeatedly attempted to quit without success were found to be more likely to have the Al form of the gene. With a team in Australia Noble tested his theory during the treatment of alcoholics. Patients were either given a placebo or a drug called bromocryptine which activates your dopamine receptors. They found that with the people possessing the Al form of the gene the bromocryptine reduced their cravings almost completely. Moreover, they felt less anxious and remained in the treatment programme for longer than those who had the more common form of the gene. Once the bromocryptine had rectified their dopamine levels, the desire for alcohol faded. This gene wont explain all cases of addiction; Noble believes that about half of drug addicts might have it, suggesting that they might benefit from a pharmacological approach to treatment, while others might find counselling more effective. He hopes that in the future treatments for addiction could be targeted according to a persons genes. According to his theory as many as 30% of the population might have the gene, preventing them from experiencing joy. This, he thinks, might lead some people to seek risky pursuits, in the hope of feeling something.

If this is an accurate assessment then it is cause for some concern, but not everyone agrees with Nobles theory. Some attempts to replicate his results have ended in failure. It might be an oversimplification to suggest that just one gene is involved; there could be lots of different genes contributing  either in relation to a specific drug or general addictive behaviour.

The curious thing about joy is that if you ask people whether they would like to have the human equivalent of the rats joy lever, as the Harvard philosopher Robert Nozick did in a thought experiment in 1989, most people say no. He asked them to imagine a machine which can produce whatever set of feelings you desire. You can experience success, pleasure or friendship in any combination and for as long or as short a time as you want to. The only catch is that although you would remain healthy you would have to spend the rest of your life attached to the machine. Despite the guarantee of feeling good for the rest of their lives, coupled with variety to dispense with boredom, people still say no, believing that however the machine made them feel, they wouldnt be truly happy.

the joy of exercise

When James was sixteen years old he took part in a crosscountry championship. Near the end of the race he was in fourth place, but knew that he was too tired to make the pace needed for him to win. Then something strange happened. I was feeling really exhausted, but in a space of two minutes I moved into this rhythm and this beat where I felt absolutely invincible. I ran forward, took over first position and sprinted to the finish. I remember at the time I couldnt talk to anybody; I just had to be on my own. There was just this sense of something in my body rewarding me  almost a chemical-like feeling of power.

James had experienced something which many athletes find elusive  an exercise high. Some people exercise vigorously for years without achieving even one, but when it happens the theory is that beta-endorphins are key. Endorphin is short for endogenous morphine, i.e. morphine made by your own body. They are the bodys natural tranquillisers, which we release when we are in pain. Like morphine, they can also cause pleasure; the pain remains, but you dont care anymore.

Is it possible that these endorphins could actually bring feelings of joy? Theres a physiological mechanism called the blood-brain barrier that protects the central nervous system by preventing most substances from crossing from the bloodstream into the brain tissues. The problem is that its not known whether the endorphins released into the bloodstream during exercise can actually break through the blood-brain barrier in order to have their effect on the brain. Exercise highs are hard to study systematically because its not an effect that can be easily quantified  who is to say what constitutes a high and what doesnt?

It does seem, however, that exercise can affect the brain, even if the results are somewhat milder than a full-blown high and this might enlighten our understanding of the way both our minds and the rest of our bodies influence our emotions. Two or three short sessions of exercise a week can make people feel demonstrably happier, particularly if they are depressed initially. Some GPs already prescribe exercise for patients with mild depression with some success. There have even been studies showing that exercise can be as effective as anti-depressant medication. As well as the suggestion that this is due to the release of beta-endorphins there is also a theory that, like recreational drugs, exercise might cause the release of dopamine, hence we feel good.

Although research into the effect of exercise on mood might sound straightforward its not without its problems. For example, in some studies comparing one group who are prescribed exercise with a group not prescribed exercise, the people taking part were allowed to choose which group to be in. This inevitably introduces a bias  the people choosing exercise are likely to expect to see more positive results than those who avoid exercise. Studies have tended to allow a choice because it would be hard to persuade someone who had always detested exercise to take part in a study which might compel them to join a class. But if exercise could be shown to improve the mood of these people then it would be a powerful tool indeed. Yet another problem for the designers of these comparison studies is that factors other than the exercise itself might affect the group taking the classes. Participants might begin to feel better simply because they enjoy belonging to the group which goes to the special class. The fact that they are trying a new method of alleviating their depression might make them feel more hopeful and even the instructors expectations that they feel better after a session could make a difference. Any of these could have a slight improvement on a persons mood before a single step of exercise has been done.

Despite the methodological difficulties there is some good evidence that exercise can make you feel good. The worlds first Professor of Psychopharmacology, Hannah Steinberg, has suggested that the effect of exercise could be harnessed as a treatment for drug addiction. Just as addicts use methadone as a substitute for heroin, Steinberg believes the next step might be to use exercise as a substitute for methadone, helping the brain to provide its own alternative opiates. Its an intriguing idea, but she found it hard to persuade anyone to conduct trials.

A Danish study of just eight people addicted to drugs or alcohol found that exercise did seem to help them resist their addiction while they remained in hospital, but once they left they dropped the exercise programme and five out of the eight resumed their addiction. This study is so small of course that there could be other factors at play. The problem with using exercise in a deliberate attempt to induce feelings of euphoria is that even in experienced runners a high isnt achieved every time. Theres also the question of whether the intensity of high could ever compare to that induced by drugs. Even if it worked on some occasions, however, it might be useful as one part of a treatment programme, with the added advantage that exercise is free and healthy.

However, it still isnt clear whether improvements in mood after exercise are caused by the release of endorphins. People feel better after exercise even if they have been given a drug which blocks the production of beta-endorphins altogether, suggesting either that other neurotransmitters might take the place of endorphins when they are blocked or that there are other factors at work. A person might feel better after an exercise class because they are pleased with themselves for having made the effort, or perhaps they enjoy seeing themselves become fitter, or simply feel satisfied at having mastered a new routine. These could all feed through to a persons self-esteem.

Finally there is the social interaction. If a person is at home feeling depressed, then visiting the gym with other people might provide a break from that isolation. If you use a drug to block the production of beta-endorphins, the improvement in mood after exercise still occurs, suggesting that endorphins might have nothing to do with the process.

In the Department of Kinesiology at University of Wisconsin-Madison there are treadmills, weight machines, exercise bikes, free weights and a swimming pool. While human guinea pigs pump iron every flutter of their heart can be measured. Outside there is even an arboretum where volunteers cut down the undergrowth while wearing transmitters which allow the scientists indoors to measure their heart rates. After theyve finished the work, their levels of anxiety and depression are measured. With the help of this equipment and a team of volunteers, Professor William Morgan has developed a theory which might explain why exercise can make you feel happy  he calls it the distraction hypothesis. It is appealingly simple; exercise makes us feel good merely because it distracts us from the worries of the day. He found that although people do experience a decrease in anxiety as a result of vigorous physical activity, the effect soon wears off and within twenty-four hours youre back to where you started. Therefore regular exercise could be a way of topping up your joy and keeping a lid on anxiety. Too much exercise, however, can have the opposite effect. In experiments where swimmers progressively increased their training sessions from 3,000 metres a day to 12,000 metres a day, the athletes gradually became more depressed. Once they began to decrease the distance they swam, their mood slowly returned back to normal.

There is some more good news for people who prefer to sit still. Professor Morgan also found that when he asked people to sit in a quiet room in a comfortable old leather armchair or lazyboy, as he calls it, for the same length of time as an exercise session, they felt just as good afterwards.

A final theory of why exercise might make you feel good is the thermogenic hypothesis  the idea that you feel happy after exercise because your body temperature has increased and that it is this high temperature which is responsible for the release of beta-endorphins, which in turn make you feel good. Not surprisingly, research in this area began in steam baths and saunas in Scandinavia. In one study back in 1972 the volunteers who took part had a twenty-minute sauna followed by a ten-minute shower for which they were paid in cash and in beer. Before and after the sauna the mood of the volunteers was measured. Beforehand two of the twenty male volunteers had warned the experimenters that they didnt like saunas and indeed four people did find the sauna so stressful that they had to be let out early. However, overall people did feel less anxious after the sauna, but so did the control group who had undressed, sat waiting on a bench for twenty minutes and then had the ten-minute shower.



More recently William Morgans team have tried to determine whether its the exercise per se or the rise in temperature which makes people feel good after exercise. He found that if the whole body is heated mood can improve for up to twenty-four hours and in the bloodstream at least, levels of beta-endorphins rise. The team have come up with ingenious experiments in an attempt to establish the answer such as getting one group to exercise dressed in everyday fitness gear while another group exercised clad in warm clothes, a hood, gloves, a surgical mask and two blankets. Despite the rise in body temperature, not surprisingly the hot group ended up feeling more anxious than the others, rather than less. Another approach is to prevent the exercise from increasing the bodys temperature by lying in a cold bath for half an hour before exercising. It was found that if a persons body had been cooled beforehand their temperature remained low and they felt no better after exercise, whereas the people whose bodies had not been cooled did feel happier after exercise, suggesting that it could be the rise in temperature, not the exercise itself, that makes people feel better.

Another way of testing this theory is to prevent body temperature from rising with exercise by doing that exercise under water, but when this was tried with scuba divers they still felt better afterwards, suggesting that its not the warmth thats doing the trick. At the University of California Shawn Youngstedt and his team put volunteers on exercise bikes under water with their heads poking out above the surface. There was no improvement in mood after exercising, but the researchers do warn that this might have been due to the novelty of the task or anxiety caused by having their oesophageal temperature taken  a procedure involving the insertion of a tube up the nose and down into the throat. Other experiments have involved exercising while wearing a scarf filled with ice and even having a rectal temperature taken before, after and (somehow) during exercise. In this study anxiety did decrease after the exercise session, but perhaps the participants were simply relieved that it was over. So it seems that exercise can make people feel good, but were still a long way from knowing exactly why.

smiling

Cheer up! It might never happen, builders like to shout as I walk along the street perfectly happily, not feeling sad, but daydreaming. Irritating though these remarks are, the builders might in fact be on to something. While it makes intuitive sense that exercise might make you feel good, the next topic is more primitive and rather more surprising. Remarkable research has found that we can influence our brain chemistry through something far less taxing than exercise  smiling.

The first person to make a serious study of the smile was the French neurologist Duchenne de Boulogne who determined which muscles were needed to make each facial expression by stimulating each muscle with an electric current. In 1862 he published a book chronicling his findings which included photographs of a man clearly in a state of terror while metal implements were held against his skin. Fortunately for the man, the expression was created purely using the electric current and he could feel no pain because he had a condition which rendered his face numb. Using this method Duchenne studied in detail the muscles responsible for different facial expressions, including smiling. He soon identified the difference between a genuine and a fake smile; the key is a muscle above the eye where crows feet form, called the orbicularis oculi. Anyone can fake a smile by raising the corners of their mouth and baring their teeth, but if the muscle above the eye remains motionless the smile looks wooden.

Today the world authority on facial expression is Paul Ekman, who uses his expertise to, amongst other things, train police to spot when people are lying. Hes found that a smile is hard to fake because most people can only voluntarily contract one part of the orbicularis oculi  the inner part which tightens the eyelids. Only 10% of people can decide to contract the outer part of the muscle which pulls the eyebrow down at the same time as raising the cheek and pulling up the skin below the eye. Therefore the way to judge whether a smile is genuine is to see whether the cheeks move higher and the eyebrows tip down slightly. You can experiment by standing in front of a mirror faking smiles. Hopefully you will feel so daft that eventually you smile genuinely and then you can see the difference. Ekmans other clues to spotting a false smile are that it can be asymmetrical, with a timing that isnt quite right  either just too early or slightly too late. If the person faking the smile is right-handed, the left-hand side of their mouth will tend to move up more.

The authenticity of a smile can reveal the unexpected. In one study womens smiles were analysed from a college yearbook. Thirty years on the women with the genuinely happy smiles using the muscle around the eye, were more likely to be married and happy. The researchers did rate each womans looks in case the smiley women were simply the prettiest and perhaps therefore the most likely to have found partners, but this wasnt the case.

Its not only adults who can fake a smile. Paul Ekman discovered that if a stranger approaches a ten-month-old baby, the baby might well smile, but that smile wont involve the crucial eye muscle, but if their mother approaches them, it does. Although the baby isnt deliberately faking a smile, at this young age it can already smile politely.

From the age of four or five weeks babies smile at any human face which nods about two feet away from their face. They seem to want to smile, to engage in communication. This helps the baby and parents to develop a strong bond and is one of the first rewards that exhausted new parents receive for all their hard work. Smiles in very young babies used to be dismissed as wind, but using a new scanning technique developed in London, babies have been spotted smiling in the womb. We cant prove of course that the baby smiling in the womb is expressing joy but perhaps conditions in the womb vary enough for the baby to feel more comfortable on some days than on others. This has blown a hole in the myth that babies only smile through imitation, although it is true that the more you smile at babies, the more they smile back, just as they will copy other expressions like sticking out their tongues. However, they are born with the ability to smile. In the past it was assumed that babies could experience very few feelings  not even pain  hence the absence of anaesthetics for young babies at one time. Now it is accepted that even a very small baby might be feeling happy.

Joanna Hawthorne, a research psychologist at Cambridge University, works with new parents, encouraging them to judge their babies states so that they can choose the right moment for interaction  when the baby is alert but neither too hungry nor too full. It may only last a few seconds but this is the time when an adult and a small baby can take turns in smiling. If a baby smiles at us, we take it as a sign that they like us and we smile and behave warmly back and so the cycle continues.

Smiling also appears to play a crucial role in social interaction between adults. There is a rare condition called Moebius syndrome, where a persons face becomes paralysed, leaving them unable to smile. One consequence is that they can often find it hard to make or keep friends. This suggests that there is an important social element to smiling, as does the fact that however happy people are with their own company, they smile far more when others are present. In an experiment conducted in a bowling alley it was found that after achieving a strike, people beamed more when they turned to face their friends than at that most satisfying of moments when they watched all the triangle of skittles collapse in a heap.

More recently some Spanish researchers took advantage of the location of the 1992 Olympics to watch twenty-two gold medal winners very carefully, including Sally Gunnell. They observed them while waiting to mount the podium, standing on the podium and turning towards the flagpole while their national anthem was played. They found that people smiled more during the second stage, despite presumably feeling happy that theyd won in the other two stages as well. This the researchers took as a demonstration of the fact that people are more likely to smile when theyre in a social situation rather than when theyre just feeling happy. However, it should be remembered that there are social rules prescribing when it is and isnt acceptable to smile; one moment when Olympic winners are expected to look sombre is during their national anthem.

The mysterious relationship between smiles and joy has been investigated by Paul Ekman in an extraordinary experiment. Without actually telling people to smile, he gave people precise instructions about which muscles to move, and despite being unaware that they were smiling, the physical process of moving those specific muscles into a smile made people feel happier. In a variation on this experiment the psychologist Fritz Strack gave people a pen to hold in their mouth. The instructed action of holding the pen between the teeth without touching the lips mimicked the movement of a smile, but once again the subjects of the experiment were unaware of the expression they were making.

They were given cartoons to watch and rated them as funnier when the pen was in this position than when they were told to suck the pen with their lips closed around it.

The idea is that the facial muscles are so sensitive that they can feed back their position to the brain and somehow lift the smilers mood. This is known as the facial feedback hypothesis. It seems that what we previously thought of as the result of an emotion (a smile) can also be the cause. Even posture can change your mood; sitting upright makes you feel happier than when youre slumped. It isnt clear exactly how these processes might work and, indeed, the change in mood usually doesnt last for long. Is it the case that you become aware that you are smiling which makes you feel good or is it purely physiological?

The nineteenth-century American philosopher and psychologist William James believed that emotions are caused by our awareness of physical sensations and claimed to have used his own theory to work his way out of depression; the more he smiled, the better he felt. Perhaps it is the case that smiling bravely through your tears can make you feel better, in the same way that looking up at the sky if you feel miserable improves your mood slightly, because its a movement you would usually make when you are happy. An extension of this theory might explain why we tend to like smiley people. The more they smile, the more we smile back, which could, in turn, make us feel happier.

an experiment

Try this. Stand up and then move your body as though you are laughing uncontrollably. Bend forward, clutching your sides, with your shoulders shaking. You could even introduce the occasional knee-slap. Now try to remember exactly what this feels like physically within your body. Then stand up straight again and imagine that youre doubled up with laughter, but this time dont move, just think of those movements. Dont think of a funny occasion or a joke. Simply imagine that your body is experiencing uncontrollable laughter and then see how you feel.

This exercise isnt easy, but Nakia Gordon from Michigan State University succeeded in training people to do just this. After three one-hour training sessions, along with plenty of practice at home, most of the volunteers in her studies were able to lie absolutely still in a brain scanner while imagining either laughing, crying or walking. Each movement resulted in a different pattern of brain activation. This experiment shows that emotions can be linked to bodily movements, something William James had thought so long ago. Moreover the people taking part felt happier after imagining laughter, and sadder after imagining crying, even though they were instructed only to imagine the movements, not the feeling of those emotions. This opens up the possibility that its not just that smiling can make you feel better, just thinking about smiling or laughing might do the same trick.

the laughing umbrella

On the pavement beside a main road in south London two pairs of legs are visible emerging from a huge yellow tent which seems to hover above the peoples heads and only comes down as far as their knees. The whole tent is shaking slightly and from inside theres the sound of a person laughing uncontrollably. A few people stop and stare, wondering just who these two people are and what could be going on. Then the tent is lifted off and collapsed like an umbrella. Red-faced with laughter the man thanks the woman with blonde, spiky hair for cheering up his day and walks off up the road, still chuckling quietly to himself. Then the woman approaches another passer-by, introduces herself as the artist Nicola Green, and invites her to come under her umbrella. She is collecting laughter and has found that her customised umbrella provides people with the privacy to laugh while she stands with them making a recording. As a portrait artist she had explored unusual ways of capturing the essence of a person by painting a family portrait as the backs of peoples heads or a line of feet. Then she noticed how much a persons laugh reveals and decided that this was the way to access their joy.

Laughing on cue isnt easy, as I discovered when I stood in her living room under her laughing umbrella. If youre passing by in the street then the ludicrous nature of the situation might make it easy, but since Id arranged to meet Nicola and knew exactly what


the laughter epidemic
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the route to a happier life?
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