PREFACE

ome of the most important scientific accomplishments of the twentieth century occurred

in the field of genetics, beginning with the rediscovery of Mendel’s laws of herediry and
ending with the first draft of the complere DNA sequence of the human genome. The pace
= discoveries has continued to accelerate in the first part of the twenty-first century. One
of the most dramatic developments in the behavioral sciences during the past few decades is
he increasing recognition and appreciation of the important contribution of genetic factors
= behavior. Genetics is not a neighbor chatting over the fence with some helpful hints—ir is
central to the behavioral sciences. In fact, genetics is central to all the life sciences and gives
the behavioral sciences a place in the biological sciences. Genetic research includes diverse
strategies, such as twin and adoption studies (called quantrative genetics), which investigate
the influence of genetic and environmental factors, as well as strategies to identify specific
genes (called molecular genetics). Behavioral geneticists apply these research strategies to the
study of behavior in biopsychology, clinical psychology, cognitive psychology, developmental
psvchology, educational psychology, neuroscience, psychopharmacology, and social psychol-
ogy, and increasingly in other areas of the social sciences such as behavioral economics and
polidcal science.

The goal of this book is to share with you our excitement about behavioral genetics, a field
in which we believe some of the most important discoveries in the behavioral sciences have
been made in recent years. This sixth edition continues to emphasize what we know about
genetics in the behavioral sciences rather than how we know it Its goal is not to train students
o become behavioral geneticists but rather to introduce students in the behavioral, social, and
life sciences to the field of behavioral generics.

This sixth edirion presages a passing of the baton to the next generation. Two new and
vounger authors (Knopik and Neiderhiser) have joined forces with two authors from the pre-
vious editions (Plomin and DeFries), which has brought new energy and ideas that help to
capture developments in this fast-moving and highly interdisciplinary field. In addition to
updating research with more than 550 new references, this edition represents a substantial
reorganization. One feature of this edition is that it highlights the value of behavioral genetics
for understanding the environment (Chaprter 7) and its interplay with genetics (Chapter 8). At
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first, chapters on the environment might seem odd in a textbook on genetics, but in fact the
environment is crucial at every step in the pathways between gencs, brain, and behavior. One
of the oldest controversies in the behavioral sciences, the so-called nature {genetics) versus
nurture (environment) controversy, has given way to a view that both narure and nurture are
important for complex behavioral traits. Moreover, genetic research has made imporrant dis-
coveries about how the environment affects behavioral development.

We have also expanded our coverage of gene expression and especially epigenetics as
pathways between genes and behavior (Chapter 10). Our review of cognitive abilities includes
the new area of brain imaging genetics (Chaprer 13). Coverage of psychopathology has been
expanded (Chaprers 14, 15, and 16), a new section on behavioral economics has been included
(Chaprer 17), and a new chapter on substance use disorders has been added (Chapter 18), re-
flecting the enormous growth of genetic research in these areas.

We begin with an introductory chapter that will, we hope, whet your appetite for learn-
ing about genetics in the behavioral sciences, The next few chapters present the basic rules of
heredity, its DNA basis, and the methods used to find genetic influence and to identify specific
genes. The rest of the book highlights what is known about genetics in the behavioral sciences.
The areas about which the most is known are cognitive disabilities and abilities, psvchopa-
thology, personality, and substance abuse. We also consider areas of behavioral sciences that
were introduced to genetics more recently, such as health psychology, aging, and evolutionary
psychology. Throughout these chapters, quantitative genetics and molecular genetics are in-
terwoven. One of the most exciting developments in behavioral genetics is the ability to begin
to identify specific genes that influence behavior, The last chaprer, “The Future of Behavioral
Genetics,” has been reviewed by 30 of the world’s top behavioral geneticists and represents a
consensus statement about the future of the field.

Because behavioral genetics is an interdisciplinary field that combines genetics and the
behavioral sciences, it is complex. We have tried to write about it as simply as possible without
sacrificing honesty of presentation, Although our coverage is representative, it is by no means
exhaustive or encyclopedic. History and methodology are relegated to boxes and an appendix
to keep the focus on what we now know about genetics and behavior. The appendix, by Shaun
Purcell, presents an overview of statistics, quantitative genetic theory, and a type of quantita-
tive genetic analysis called model fitting, In this edition we have retained an interactive Web
site that brings the appendix to life with demonstrations: hrep:/ /pngumgh.harvard.edu/pur-
cell/bgim/. The Web site was designed and written by Shaun Purcell. 4 list of other useful
Web sites, including those of relevant associations, databases, and other resources, is included
after the appendix. Following the Web sites list is a glossary; the first time each glossary entry
appears in the text it is shown in boldface type.

We thank the following individuals, who gave us their very helpful advice for this new edi-
tion: Arpana Agrawal, Washington University; Ros Arden, King’s College London; Dorret Boomsma,
VU University Amsterdam; S. Alexandra Burr, Michigan State University; John Crabbe, Ovegon Health
& Science University; Oliver Davis, King'r College London; Lisbeth DiLalla, Southers Hiinois Univer-
sity; Bruce Dudek, State University of New York, Albany; Richard Duhrkopf, Baylor Universipy; Gary
Dunbar, Central Michigan University; Thalia Eley, King’s College London; Cathy Fernandes, Kingr
College London; Jonathan Flint, Univerrity of Oxfora; Sarah Francazio, Providence College: Corina
Greven, Radboud Univerrity Medical Centre, Nigmegen; Claire Haworth, King's College London; Chris-
tina Hewitt, Unsversity of Colorads, Bowlder; Crystal Hill-Chapman, Francis Marion Univerrity; Ken
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Rendler, Virginia Commonwealth Untversity, Richmond; Christopher Kliethermes, University of Cali-
armia, San Francisco; Bob Krueger, Univerrity of Minnerota; Paul Lichtenstein, Karolinska Instituts,
Smckbolm; Clare Llewellyn, Univerrity College London; Nick Martin, Queensland Institute of Medical

~wearch, John McGeary, Providence VA Medical Center; Alison Pike, Universiry of Sussex; Elise Rob-
wnson, Harvard University: Kathryn Roecklein, Universizy of Pintshurgh; Angelica Ronald, Birkbeck,
University of London; Frank Spinath, Saarland Univerrity; Jeancte Taylor, Flovida State University;
Anita Thapar, Cardiff University Sebool of Medicine Essi Viding, University College London; and
Irwin Waldman, Emory University.

We also gratefully acknowledge the important contributions of the co-authors of the pre-
vious editions of this book: Gerald E. McClearn, Michael Rutter, and Peter McGuffin. We
especially wish to thank Neil Harvey, who helped us organize rthe revision and references and
prepare the final manuscript. Finally, we thank our editor at Worth Publishers, Christine M.
Cardone, and the Senior Project Editor, Liz Geller, who helped support our efforts in this new
edition, as well as Marketing Assistant Stephanie Ellis.



