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‘Among the profusion of books on genetics and neuroscience, the one that stands out is Blueprint. Plomin is an American pyschologist and behavioural geneticist at King's College London, who is leading the way in the field of polygenic scoring, so-called because thousands of genes in an individual's DNA can now be analysed to predict a vast number of traits, from likely caffeine consumption and sleep patterns to general intelligence and personality. Inevitably controversial, it's going to be a game-changer’ Katie Law, Evening Standard Books of the Year
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‘Makes a strong case for why we need an urgent and open discussion of what that means for society . . . It has an important and valid message’ Philip Ball, Prospect

‘This fascinating book, by the doyen of behavioural genetics, provides a superb introduction to the genetics of who we are. It is beautifully written and very challenging, but it is a challenge that we all need to reflect on’ Sir Richard Layard, author of Happiness and Thrive

‘What Plomin is saying at the moment is controversial, but it is a message that every teacher needs to at least consider carefully and objectively’ Jon Severs, Times Educational Supplement

‘Robert Plomin, a world-renowned behavioural geneticist has written an extraordinary book’ Stephen Sackur, BBC HARDtalk

‘It is a hugely important book – and the story is very well told. Plomin's writing combines passion with reason (and passion for reason) so fluently that it is hard to believe this is his first book for popular consumption, after more than 800 scientific publications’ Matt Ridley, The Times

‘Robert Plomin's research has been educating us about environmental and genetic influences on psychological characteristics for decades. This is an accessible and pacy summary of the field's accumulated results, with provocative future-gazing on the uses of genetic material for prediction about people's lives’ Ian Deary, professor of differential psychology at the University of Edinburgh

‘This is an important and challenging book that reveals to the general reader what has quietly become a new scientific consensus: psychological traits, including intelligence, are significantly influenced by our genes. In the age-old nature versus nurture argument, nature seems to have stolen a march . . . This book will shock, and maybe anger, a lot of people . . . but he has provided important new evidence in a never-ending argument’ David Goodhart, Evening Standard

‘We should have what Robert Plomin calls for in his book: an urgent debate about how exactly we enter this new genomic world’ David Aaronovitch, The Times

‘His enthusiasm can be contagious and his exposition of the surprising and sometimes seemingly paradoxical discoveries in his discipline over the last three decades or so can be fascinating’ Jonathan Kaplan, Literary Review

‘The new availability of cheap and non-invasive methods for measuring DNA raises tricky ethical questions about who should have access to the coming avalanche of genetic data . . . Plomin's body of scientific work continues to show us that these philosophical and ethical questions are important’ Kathryn Paige Harden, Spectator

‘Plomin is a psychologist and geneticist, and he makes a persuasive case for the primacy of genes over environment in shaping our individual personalities. Genetics is a discipline that has been saying as much for a long time now, but Plomin really emphasizes just how great the genetic influence is even in areas we'd hitherto assumed were almost entirely environmental. You don't have to agree with him, but you can't read the book without seeing the world afresh’ The Guardian
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Prologue

What would you think if you heard about a new fortune-telling device that is touted to predict psychological traits like depression, schizophrenia and school achievement? What's more, it can tell your fortune from the moment of your birth, it is completely reliable and unbiased – and it costs only £100.

This might sound like yet another pop-psychology claim about gimmicks that will change your life, but this one is in fact based on the best science of our times. The fortune teller is DNA. The ability to use DNA to understand who we are, and predict who we will become, has emerged only in the last three years, thanks to the rise of personal genomics. We will see how the DNA revolution has made DNA personal by giving us the power to predict our psychological strengths and weaknesses from birth. This is a game-changer that has far-reaching implications for psychology, for society and for each and every one of us.

This DNA fortune teller is the culmination of a century of genetic research investigating what makes us who we are. When psychology emerged as a science in the early twentieth century, it focused on the environmental causes of behaviour. Environmentalism – the view that we are what we learn – dominated psychology for decades. From Freud onwards, the family environment, or nurture, was assumed to be the key factor in determining who we are. In the 1960s geneticists began to challenge this view. Psychological traits from mental illness to mental abilities clearly run in families, but there was a gradual recognition that family resemblance could be due to nature, or genetics, rather than nurture alone, because children are 50 per cent similar genetically to their parents.

Since the 1960s scientists conducting long-term studies on special relatives like twins and adoptees have built a mountain of evidence showing that genetics contributes importantly to psychological differences between us. The genetic contribution is not just statistically significant, it is massive. Genetics is the most important factor shaping who we are. It explains more of the psychological differences between us than everything else put together. For example, the most important environmental factors, such as our families and schools, account for less than 5 per cent of the differences between us in our mental health or how well we did at school – once we control for the impact of genetics. Genetics accounts for 50 per cent of psychological differences, not just for mental health and school achievement, but for all psychological traits, from personality to mental abilities. I am not aware of a single psychological trait that shows no genetic influence.

The word ‘genetic’ can mean several things, but in this book it refers to differences in DNA sequence, the 3 billion steps in the spiral staircase of DNA that we inherit from our parents at the moment of conception. It is mind-boggling to think about the long reach of these inherited differences that formed the single cell with which we began life. They affect our behaviour as adults, when that single cell with which our lives began has become trillions of cells. They survive the long and convoluted developmental pathways between genes and behaviour, pathways that meander through gene expression, proteins and the brain. The power of genetic research comes from its ability to detect the effect of these inherited DNA differences on psychological traits without knowing anything about the intervening processes.

Understanding the importance of genetic influence is just the beginning of the story of how DNA makes us who we are. By studying genetically informative cases like twins and adoptees, behavioural geneticists discovered some of the biggest findings in psychology because, for the first time, nature and nurture could be disentangled. The implications of these findings are transformative for psychology and society and for the way you think about what makes you who you are.

For example, one remarkable discovery is that even most measures of the environment that are used in psychology – such as the quality of parenting, social support and life events – show significant genetic impact. How is this possible when environments have no DNA themselves? As we shall see, genetic influence slips in because these are not pure measures of the environment ‘out there’ independent of us and our behaviour. We select, modify and even create our experiences in part on the basis of our genetic propensities. This means that correlations between such so‑called ‘environmental’ measures and psychological traits cannot be assumed to be caused by the environment itself. In fact, genetics is responsible for half of these correlations. For example, what appears to be the environmental effect of parenting on children's psychological development actually involves parents responding to their children's genetic differences.

A second crucial discovery at the intersection of nature and nurture is the unexpected way in which the environment makes us who we are. Genetic research provides the best evidence we have for the importance of the environment because genetics accounts for only half of the psychological differences between us. For most of the twentieth century environmental factors were called nurture because the family was thought to be crucial in determining who we become. Genetic research showed that this is absolutely not true. In fact, the environment makes siblings reared in the same family as different as siblings reared in separate families. Family resemblance is due to our DNA rather than to our shared experiences like TLC, supportive parenting or a broken home. What makes us different environmentally are random experiences, not systematic forces like families. The implications of this finding are enormous. Such experiences affect us, but their effects do not last; after these environmental bumps we bounce back to our genetic trajectory. Moreover, what look like systematic long-lasting environmental effects are often reflections of genetic effects, caused by us creating experiences that match our genetic propensities.

As I will demonstrate in this book, the DNA differences inherited from our parents at the moment of conception are the consistent, lifelong source of psychological individuality, the blueprint that makes us who we are. A blueprint is a plan. It is obviously not the same as the finished three-dimensional structure – we don't look like a double helix. DNA isn't all that matters but it matters more than everything else put together in terms of the stable psychological traits that make us who we are.

These findings call for a radical rethink about parenting, education and the events that shape our lives. The first part of Blueprint concludes with a new view of what makes us who we are that has sweeping and no doubt controversial implications for all of us. It also provides a novel perspective on equal opportunity, social mobility and the structure of society.

These big findings were based on twin and adoption studies that indirectly assessed genetic impact. Twenty years ago the DNA revolution began with the sequencing of the human genome, which identified each of the 3 billion steps in the double helix of DNA. We are the same as every other human being for more than 99 per cent of these 3 billion DNA steps, which is the blueprint for human nature. The less than 1 per cent of these DNA steps that differ between us is what makes us who we are as individuals – our mental illnesses, our personalities and our mental abilities. These inherited DNA differences are the blueprint for our individuality, which is the focus of the second part of Blueprint.

Recently, it has become possible to directly assess each of the millions of inherited DNA differences between us and to find out which of these are responsible for the ubiquitous genetic influence on psychological traits. One of the extraordinary discoveries was that we are not just looking for a few DNA differences with big effects but rather thousands of small differences whose weak effects can be aggregated to create powerful predictors of psychological traits. The best predictors we have so far are for schizophrenia and school achievement, but other DNA predictors of psychological traits are being reported every month.

These are unique in psychology because they do not change during our lives. This means that they can foretell our futures from birth. For example, in the case of mental illness, we no longer need to wait until people show brain or behavioural signs of the illness and then rely on asking them about their symptoms. With DNA predictors we can predict mental illness from birth, long before any brain or behavioural markers can be detected. In this way, DNA predictors open the door to prediction and, eventually, prevention of these problems before they create collateral damage that is difficult to repair. These DNA predictors are also unique in genetics because for the first time we can go beyond predicting the average risk for different members of a family to predict risk separately for each member of the family. This is important because family members differ a lot genetically – you are 50 per cent similar genetically to your parents and siblings, but this means that you are also 50 per cent different.

These new DNA developments are described in the second part of Blueprint, which concludes by showing how this new era of DNA predictors will transform psychology and society – and how we understand ourselves. The applications and implications of DNA predictors will be controversial. Although we will examine some of these concerns, I admit I am unabashedly a cheerleader for these changes. At any rate, the genome genie is out of the bottle and cannot be stuffed back in again.

Blueprint focuses on psychology for two reasons. First, psychology is the essence of who we are, our individuality. Most of the same conclusions apply to other sciences such as biology and medicine, but the implications of the DNA revolution are more personal for psychology.

A second reason is that I am a psychologist who has for forty-five years been at the centre of genetic research on mental health and illness, personality and mental abilities and disabilities. One of the best things in life is to find something that you love to do, and I fell in love with genetics when I was a graduate student in psychology at the University of Texas at Austin in the early 1970s. It was thrilling to be part of the beginning of the modern era of genetic research in psychology. Everywhere we looked we found evidence for the importance of genetics, which was amazing, given that genetics had been ignored in psychology until then. I feel lucky to have been in the right place at the right time to help bring the insights of genetics to the study of psychology.

I have been waiting thirty years to write Blueprint. My excuse for not doing it sooner is that more research was needed to document the importance of genetics, and I was busy doing that research. However, in hindsight, I have to admit to another reason: cowardice. It might seem unbelievable today, but thirty years ago it was dangerous professionally to study the genetic origins of differences in people's behaviour and to write about it in scientific journals. It could also be dangerous personally to stick your head up above the parapets of academia to talk about these issues in public. Now, the shift in the zeitgeist has made it much easier to write this book. A huge bonus for waiting is that the story is much more exciting and urgent now because the DNA revolution has advanced in ways no one anticipated thirty years ago. Now, for the first time, DNA by itself can be used to make powerful predictions of who we are and who we will become.

Blueprint interweaves my own story and my DNA in order to personalize the research and to share the experience of doing science. I hope to give you an insider's view of the exciting synergies that came from combining genetics and psychology, culminating with the DNA revolution. Although this book expresses my subjective view of how DNA makes us who we are, I have tried my best to present the research honestly and without hype. However, as I move further from the data to explore the implications of these findings, some issues will be controversial. My goal is to tell the truth as I see it, without pulling punches for the sake of perceived political correctness.

My focus on the importance of inherited DNA differences is likely to attract criticism for resurrecting the nature versus nurture debate long after its widely reported demise. Throughout my career I have emphasized nature and nurture, not nature versus nurture, by which I mean that both genes and environment contribute to the psychological differences between people. Recognition that both genes and environment are important fosters research at the interplay between nature and nurture, a very productive area of study.

However, the problem with the mantra ‘nature and nurture’ is that it runs the risk of sliding back into the mistaken view that the effects of genes and environment cannot be disentangled. No one has trouble accepting that the environment we experience contributes to who we are, but few people realize how important DNA differences are. My reason for focusing on DNA as the blueprint for making us who we are is that we now know that DNA differences are the major systematic source of psychological differences between us. Environmental effects are important but what we have learned in recent years is that they are mostly random – unsystematic and unstable – which means that we cannot do much about them.

I hope Blueprint launches a conversation about these issues. A good conversation requires DNA literacy, which this book attempts to provide, especially in relation to complex psychological traits. This requires some knowledge about DNA, the statistics of individual differences, and the technological advances that have led to the DNA revolution. I have attempted to explain these complicated ideas as simply as possible. A ‘Notes’ section at the end of the book provides references and additional explanation for these and other topics. Because the issues tackled in Blueprint are more than complicated enough, I have resisted digressions into research on topics that, although fascinating, are not essential to understanding inherited DNA differences as they relate to psychological traits. Some of these tangential topics that I have reluctantly let go include evolution, epigenetics and gene editing.

I hope this book conveys the excitement I feel about this historic moment in psychology. The message from earlier research has begun to sink in, that DNA is the major systematic force, the blueprint, that makes us who we are. The implications for our lives – for parenting, education and society – are enormous. However, this only sets the stage for what will be the main event: the ability to predict our psychological problems and promise from DNA. This is the turning point when DNA changes psychology – scientifically and clinically – and the impact of psychology on our lives. Our future is DNA.


Part One 
Why DNA matters


1 
Disentangling nature and nurture

We are all similar in many ways. With few exceptions, we stand on two feet, we have eyes in the front of our heads that allow us to see in three dimensions and, most amazingly, we learn to speak. But we are also obviously different – physically, physiologically and psychologically. Blueprint is about what makes us different psychologically.

Psychologists study hundreds of traits, which is their collective label for differences between us that are consistent across time and across situations. These traits include dimensions of personality, such as emotionality and energy level, and traits that are traditionally assessed as either-or disorders, for instance depression and schizophrenia. They also include cognitive traits such as general learning ability, often called intelligence, and specific mental abilities such as vocabulary and memory, as well as disabilities in these traits.

For most of the twentieth century it was assumed that psychological traits were caused by environmental factors. These environmental factors were called nurture because, from Freud onwards, their origins were thought to lie in the family environment. Because these traits run in families, it was reasonable to assume that the family environment is responsible for these traits.

But genetics also runs in families. Fifty years before we knew about DNA we knew that first-degree relatives – parents and their children, brothers and sisters – are 50 per cent similar genetically. So the reason why psychological traits run in families could be nature (genetics) as well as nurture (environment). However, it is more difficult to credit nature because DNA is invisible and silent but you can see, hear and feel the nurture of family life, for good and for bad.

So, what is the relative importance of nature and nurture for psychological traits? First, take a minute to note your opinions about nature (genetics) and nurture (environment). By rating the following traits now, you can then compare your ratings to those of other people and to the results of genetic research. Although this book is about psychological traits, it is useful to begin by contrasting psychological traits with a few physical traits (eye colour, height) and medical traits (breast cancer, stomach ulcers).

For the following fourteen traits, rate how much you think genetic factors are important in making people different – in other words, how heritable do you think they are? If you think that a trait shows no genetic influence, rate it as 0 per cent. If you think that a trait is entirely due to genetic influence, rate it as 100 per cent. For some of the traits, you might not have any idea about how much DNA matters, but make a guess.

Table 1 To what extent (from 0% to 100%) do you think the following traits are heritable?



	Eye colour
	              


	Height
	              


	Weight
	              


	Breast cancer
	              


	Stomach ulcers
	              


	Schizophrenia
	              


	Autism
	              


	Reading disability
	              


	School achievement
	              


	Verbal ability
	              


	Remembering faces
	              


	Spatial ability
	              


	 (e.g., navigation)
	              


	General intelligence
	              


	 (e.g., reasoning)
	              


	Personality
	              



On page 6 you can compare your ratings to those from a 2017 survey of 5,000 young adults in the UK. The last column shows estimates based on decades of genetic research which indicate that inherited DNA differences account for about 50 per cent of our psychological differences. In other words, inherited DNA differences are the main reason why we are who we are. The next chapter explores how we know this to be true, and the rest of the first part of Blueprint investigates what it means for psychology and society.

These fourteen traits were not selected because they are especially heritable. Substantial genetic influence has been found not only for schizophrenia and autism but for all types of psychopathology, including mood disorders, anxiety disorders, attention-deficit disorders, obsessive-compulsive personality disorder, antisocial personality disorders and drug dependence. Substantial genetic influence is also found for all aspects of personality and mental abilities and disabilities.

In fact, it is no longer interesting to show that another psychological trait is heritable, because all psychological traits are heritable. A sign of how much the situation has changed from the last century's environmentalism is that I do not know of a single psychological trait that does not show genetic influence.

Estimates of genetic influence are called heritability, which has a precise meaning in genetics. Heritability describes how much of the differences between individuals can be explained by their inherited DNA differences. The word ‘differences’ is key to its definition. Blueprint is about what makes us different psychologically.

There are many related words that create confusion around heritability. ‘Innate’ and ‘inborn’ refer to universal characteristics that are so important evolutionarily that they do not vary, at least given the range of environments in which we evolved. We all walk on two legs, we all have eyes in the front of our heads to perceive depth, and we all have basic reflexes like blinking our eyes in response to a puff of air. These characteristics are programmed by the 99 per cent of our DNA that does not differ between us. In contrast, heritability is about the 1 per cent of DNA that differs between us and contributes to our differences in behaviour. Even though innate characteristics are programmed by DNA, we can't talk about their heritability because innate characteristics do not vary between us.

Words like ‘genetic’ and ‘inherited’ – and colloquial phrases like ‘in my genes’ or ‘in your DNA’ – cover anything to do with DNA. They include the universal 99 per cent of our DNA as well as the 1 per cent that makes us different. They also include DNA mutations that are not inherited or passed on to our offspring, such as the DNA mutations in skin cells that cause skin cancer.

In science, when words have multiple meanings and connotations, it is useful to coin a new word that means only what you want it to mean. That is the reason for the six-syllable mouthful ‘heritability’. It indexes the extent to which a trait like weight is heritable. The 70 per cent heritability for weight means that 70 per cent of the differences between people in their weight can be attributed to differences between them in inherited DNA sequence. The other 30 per cent could be due to systematic environmental factors like diet and exercise, but, as we shall see, what makes us different environmentally are unsystematic, random experiences over which we have little control.

Heritability is frequently misunderstood. For example, it is not a constant like the speed of light or gravity. It is a statistic that describes a particular population at a particular time with that population's particular mix of genetic and environmental influences. A simpler way of expressing this is that it describes what is but does not predict what could be. Another population, or the same population at a different time, could have a different mix of genetic and environmental influences. Heritability will reflect these differences. For example, heritability of body weight is greater in wealthier countries such as the US than in poorer countries such as Albania and Nicaragua. Wealthier countries have greater access to fast-food outlets and high-energy snacks, and greater access to fattening food leads to higher heritability because it exposes genetic differences in people's propensities to put on the pounds.

Several other common misunderstandings about heritability stem from this confusion between what is and what could be, and from thinking about a single individual rather than individual differences in a population. (If you're interested, you can see a further discussion of this in the Notes section at the end of the book.) For now, the point of the summary of genetic research shown in Table 2 is that genetics contributes substantially to differences between people.

Table 2 How much are these traits influenced by genetics? The first column of results shows the average opinions of 5,000 young adults in the UK. The second column shows results from genetic research.



	
	Average ratings of 5,000 UK adults
	Results of genetic research


	Eye colour
	77%
	95%


	Height
	67%
	80%


	Weight
	40%
	70%


	Breast cancer
	53%
	10%


	Stomach ulcers
	29%
	70%


	Schizophrenia
	43%
	50%


	Autism
	42%
	70%


	Reading disability
	38%
	60%


	School achievement
	29%
	60%


	Verbal ability
	27%
	60%


	Remembering faces
	31%
	60%


	Spatial ability 
	33%
	70%


	 (e.g., navigation)
	
	


	General intelligence 
	41%
	50%


	 (e.g., reasoning)
	
	


	Personality
	38%
	40%



How did your ratings stack up against the summary of genetic research? The ‘average ratings’ in Table 2 show that most people accept a role for genetic influence. However, there are some large discrepancies between what most people think and what research tells us, and it is revealing to explore these discrepancies.

The biggest discrepancy is for breast cancer. On average, people think that breast cancer is mostly (53 per cent) heritable, but research shows that it is by far the least heritable of the fourteen traits (10 per cent). In other words, why do some women get breast cancer and others do not? Genetics is only 10 per cent of the answer.

One slice of the evidence makes this clear: A woman who has an identical twin with breast cancer is only at slightly greater risk of having breast cancer, even though identical twins are like clones in that they inherit the same DNA. The rate of breast cancer for women is about 10 per cent. But the rate of breast cancer for women who have an identical twin with breast cancer is only 15 per cent. Although this represents a 50 per cent increase in relative risk, in absolute terms this means that 85 per cent of the time, when one identical twin has breast cancer, the co-twin will not have breast cancer. Because identical twins are identical genetically, their discordance for breast cancer must be due to environmental differences.

We don't know what these important environmental differences are. They could be systematic factors like diet, lifestyle or illness, but they could also be due to non-inherited mutations that pop up by chance in particular cells in the breast. But the important message from this genetic research is that heritability is very low for breast cancer.

Why do people think breast cancer is so much more heritable than it is? Most people say they rated breast cancer as highly heritable because they heard about genes being found for breast cancer. It is true that a few inherited DNA differences have been found that are associated with breast cancer, but these DNA variants are very rare and have little effect on the population as a whole.

Although breast cancer is one of the least heritable traits, it is often caused by DNA differences, but these are DNA differences that are not inherited. When geneticists say a trait is heritable, they are referring to inherited DNA differences. This is in line with what people mean when they say that eye colour is highly heritable – you inherit it from your parents. This is a very narrow definition of genetic influence because it excludes many other DNA differences that are not inherited. Breast and many other cancers are triggered by DNA mutations that happen by chance in a particular somatic cell like a breast cell. We don't inherit these DNA mistakes from our parents and we don't pass them on to our children.

In contrast to this narrow but specific definition of ‘genetic’ as inherited DNA differences, environmental influence is defined very broadly to mean all influences that are not due to inherited DNA differences. This definition of environment is much broader than the typical environmental influences that are studied by psychologists such as family, neighbourhood, school, peer and work environments. As in the case of breast cancer, it even includes DNA differences that are not inherited. This broad definition of environment also includes prenatal influences, illnesses, and food and drink – everything and anything that is not caused by inherited DNA differences. In this sense, a better word for what geneticists mean when they refer to environment is ‘non-genetic’.

The next two biggest discrepancies between what people think about heritability and what research tells us are for body weight and stomach ulcers. These discrepancies are in the opposite direction from breast cancer in that people think weight and ulcers are the least heritable physical traits but research tells us that these are among the most heritable traits. On average, people in our survey rated weight as 40 per cent heritable and ulcers as 29 per cent heritable. But genetic research shows heritability estimates of 70 per cent for both weight and ulcers.

When you ask people why they rated weight and ulcers as less heritable than the other traits, they say that weight is a matter of willpower and that ulcers are caused by stress. Willpower and stress are assumed to be driven environmentally. But these assumptions are wrong and it is important to know why.

For weight, the reason why people assume that willpower is key is that, if you stop eating, naturally, you will lose weight. Our culture often blames people who are overweight, as though they lack the self-control to stop eating. However, finding that 70 per cent of the differences between people in body weight are caused by inherited DNA differences between them does not contradict the truism that anyone can lose weight if they stop eating altogether. Anyone will also lose weight if they suddenly have no access to food or if they are fitted with gastric bands that restrict the amount of food they can eat. As we have seen, the focus of genetic research is not what can make a difference but rather what does make a difference in the population. That is, genetic research describes what is rather than predicting what could be.

What the heritability of 70 per cent for weight means is that on average the differences in weight between people that you see around you are largely due to inherited DNA differences, despite individual differences in dieting, exercise and lifestyles. Some people find it much easier to put on weight, and much harder to lose it, for genetic reasons.

Similarly, there is no evidence for the common assumption that stomach ulcers are caused by stress. Stomach ulcers are in fact often caused by bacterial infection, but this does not imply that DNA differences are unimportant. Genetics matters a lot when it comes to differences in susceptibility to infection, just as genetic influences on susceptibility to food cues can affect body weight. Genetically driven differences in susceptibility to the environment are important mechanisms by which genetic differences create differences between us biologically and psychologically.

What about psychological traits? For the last nine traits in the list, the average rating is 36 per cent, which is substantial, although considerably lower than the average research estimate of 58 per cent.

One of the biggest discrepancies between people's ratings and research results is for school achievement, which is a focus of my research. The average rating in our survey was 29 per cent, but genetic research consistently shows that performance on tests of school achievement is 60 per cent heritable on average. That is, more than half of the differences between children in how well they do at school is due to inherited DNA differences.

These average ratings mask a wide range of opinions. The widest range emerged for psychological traits. For example, the average rating for autism was 42 per cent, but 6 per cent of the sample thought autism was 100 per cent heritable and 14 per cent thought it was not at all heritable.

If you underestimated genetic influence on psychological traits, you are not alone. There is a wide range of opinion about genetic influence on psychological traits. Overall, 15 per cent of the sample rated these traits as not at all heritable.

Are some people ‘environmentalists’, thinking that none of these traits show genetic influence, and others ‘hereditarians’, believing that everything is heritable? This was not the case. People who thought one trait was highly heritable were not the same people who thought the same way about other traits.

The results of this survey were crucial in deciding how I would write this book. In the past, when psychologists and the public as a whole did not yet accept the importance of genetic influence, I would have painstakingly documented the evidence for the ‘results of genetic research’ column in Table 2. Our survey results indicate that the zeitgeist has changed sufficiently so that it is no longer necessary to do that. Most people accept that DNA matters for psychological traits, even though they underestimate its influence.

I hope my reading of the zeitgeist is correct because, otherwise, there would be a huge amount of research to review, many tens of thousands of studies, with more than 20,000 papers published during the past five years alone. It would be boring to condense this research here because the bottom-line message is similar for all areas of psychology. As you can see in Table 2, psychological traits are all substantially heritable, about 50 per cent on average.

Heritability is so ubiquitous that this has been called the first law of behavioural genetics: All psychological traits show significant and substantial genetic influence.

The results from our survey suggest that it is no longer necessary to convince most people that DNA matters for human individuality. Rather than reviewing the mountain of evidence that supports the ‘results of genetic research’ column in Table 2, we will examine in the next chapter the methods and some examples of the results that led to the first law of behavioural genetics.

The first part of Blueprint presents some of the biggest findings in psychology, findings that go far beyond estimating heritability. These discoveries came from adding genetics to mainstream psychological research, which had previously ignored genetics. By disentangling the effects of nature and nurture rather than assuming that nurture alone was responsible for who we are, this research produced startling results that suggest a completely different way to think about the roles of nature, nurture and their interplay in making us who we are.


2 
How do we know that DNA makes us who we are?

In cognitive psychology, anecdotes and thought experiments can get basic ideas across, like the mistakes we often make when we think intuitively. In neuroscience, pictures of bits of brain lighting up suffice to light up ideas. Evolutionary psychology is also easy to describe, because its evidence rests on average differences between species. What is difficult about describing genetic influences in psychology is that genetics is not about how we all think or how our brains work in general or what we are like as a species. Genetics is about differences between individuals, rather than between groups. It is the essence of our individuality.

To describe the genetic origins of individual differences, anecdotes are not enough and thought experiments are not possible. Understanding the basis for the estimates of genetic influence in the previous chapter requires a grasp of the methods and analyses used to come up with these estimates. This requires some statistics, too, the statistics of individual differences.

In this chapter, I use individual differences in body weight to illustrate the methods of behavioural genetics for three reasons. First, although weight is a physical characteristic, it is a major area of research in health psychology. Weight is the result of behaviour – what we eat and how much we eat and how much we exercise – and psychology is the science of behaviour. In many ways, the obesity epidemic is a psychological problem.

Second, as we saw in the survey in the previous chapter, people think that weight is much less heritable than it is (40 per cent versus 70 per cent). I hope that this makes the evidence for its 70 per cent heritability more interesting. Third, no one questions that you can measure weight accurately. In contrast, measurement of psychological traits is less clear cut. For example, personality traits are usually assessed using self-report questions and psychopathology is diagnosed on the basis of interviews.

Weight raises all the issues relevant to understanding the origins of psychological traits. The starting point for genetic analysis is familial resemblance – does the trait run in families? For weight, the resemblance is strong enough that you can see it yourself if you look across families you know. Thin people are likely to have parents and siblings who are thinner than most people in the population. If weight did not run in families, genetics could not be important.

Weight can run in families for reasons of nature (genetics) or nurture (environment). For a century, genetic research has relied on two methods to disentangle nature and nurture: the adoption method and the twin method. The two methods have different assumptions, strengths and weaknesses. Despite the great differences in the two methods, the results of adoption and twin studies converge on the same conclusion about the importance of inherited DNA differences in the origins of psychological traits.


A social experiment: adoption

One way to disentangle nature and nurture is to find relatives who share nature but not nurture in order to test the power of genetics. Adoption is like a social experiment that does



















A biological experiment: twins
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“A clear and engaging explanation of one of the hottest (and most interesting)
fields in science, by perhaps its most distinguished practitioner.”

—Steven Pinker, Johnstone Professor of Psychology, Harvard University,
and author of The Blank Slate and Enlightenment Now
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