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Cognitive and Social Neuroscience of Aging is an introduction to how aging

affects the brain, intended for audiences with some knowledge of psych-

ology, aging, or neuroscience. The book includes figures illustrating brain

regions so that extensive familiarity with neuroanatomy is not a prerequisite.

The depth of coverage also makes this book appropriate for those with

considerable knowledge about aging. This book adopts an integrative per-

spective, including topics such as memory, cognition, cognitive training,

emotion, and social processes. Topics include consideration of individual

differences and the impact of disorders (e.g., Alzheimer’s disease) on brain

function with age. Although many declines occur with age, cognitive neuro-

science research reveals plasticity and adaptation in the brain as a function of

normal aging. This book is written with this perspective in mind, emphasizing

the ways in which neuroscience methods have enriched and changed think-

ing about aging.
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Cambridge Fundamentals of Neuroscience in Psychology

Developed in response to a growing need to make neuroscience accessible to

students and other non-specialist readers, the Cambridge Fundamentals of

Neuroscience in Psychology series provides brief introductions to key areas

of neuroscience research across major domains of psychology. Written by

experts in cognitive, social, affective, developmental, clinical, and applied

neuroscience, these books will serve as ideal primers for students and other

readers seeking an entry point to the challenging world of neuroscience.

Books in the Series

The Neuroscience of Expertise by Merim Bilalić

The Neuroscience of Intelligence by Richard J. Haier

Cognitive Neuroscience of Memory by Scott D. Slotnick

The Neuroscience of Adolescence by Adriana Galván

The Neuroscience of Suicidal Behavior by Kees van Heeringen

The Neuroscience of Creativity by Anna Abraham

Cognitive and Social Neuroscience of Aging by Angela Gutchess

www.cambridge.org/9781107084643
www.cambridge.org


Cambridge University Press
978-1-107-08464-3 — Cognitive and Social Neuroscience of Aging
Angela Gutchess 
Frontmatter
More Information

www.cambridge.org© in this web service Cambridge University Press

Cognitive and Social

Neuroscience of Aging

Angela Gutchess
Brandeis University, Massachusetts

www.cambridge.org/9781107084643
www.cambridge.org


Cambridge University Press
978-1-107-08464-3 — Cognitive and Social Neuroscience of Aging
Angela Gutchess 
Frontmatter
More Information

www.cambridge.org© in this web service Cambridge University Press

University Printing House, Cambridge CB2 8BS, United Kingdom

One Liberty Plaza, 20th Floor, New York, NY 10006, USA

477 Williamstown Road, Port Melbourne, VIC 3207, Australia

314–321, 3rd Floor, Plot 3, Splendor Forum, Jasola District Centre,
New Delhi – 110025, India

79 Anson Road, #06–04/06, Singapore 079906

Cambridge University Press is part of the University of Cambridge.

It furthers the University’s mission by disseminating knowledge in the pursuit of
education, learning, and research at the highest international levels of excellence.

www.cambridge.org
Information on this title: www.cambridge.org/9781107084643
DOI: 10.1017/9781316026885

© Angela Gutchess 2019

This publication is in copyright. Subject to statutory exception
and to the provisions of relevant collective licensing agreements,
no reproduction of any part may take place without the written
permission of Cambridge University Press.

First published 2019

Printed in the United Kingdom by TJ International Ltd. Padstow Cornwall

A catalogue record for this publication is available from the British Library.

Library of Congress Cataloging-in-Publication Data

Names: Gutchess, Angela, author.
Title: Cognitive and social neuroscience of aging / Angela Gutchess.
Description: Cambridge ; New York, NY : Cambridge University Press, 2019. | Includes

bibliographical references and index.
Identifiers: LCCN 2018023260 | ISBN 9781107084643 (hardback : alk. paper) |

ISBN 9781107446557 (pbk. : alk. paper)
Subjects: | MESH: Cognitive Aging–physiology | Brain–physiology
Classification: LCC QP376 | NLM WT 145 | DDC 612.8/2–dc23
LC record available at https://lccn.loc.gov/2018023260

ISBN 978-1-107-08464-3 Hardback
ISBN 978-1-107-44655-7 Paperback

Cambridge University Press has no responsibility for the persistence or accuracy
of URLs for external or third-party internet websites referred to in this publication
and does not guarantee that any content on such websites is, or will remain,
accurate or appropriate.

www.cambridge.org/9781107084643
www.cambridge.org


Cambridge University Press
978-1-107-08464-3 — Cognitive and Social Neuroscience of Aging
Angela Gutchess 
Frontmatter
More Information

www.cambridge.org© in this web service Cambridge University Press

This book is dedicated to Jutta Wolf, friend and frequent
“writing day” companion.

www.cambridge.org/9781107084643
www.cambridge.org


Cambridge University Press
978-1-107-08464-3 — Cognitive and Social Neuroscience of Aging
Angela Gutchess 
Frontmatter
More Information

www.cambridge.org© in this web service Cambridge University Press

www.cambridge.org/9781107084643
www.cambridge.org


Cambridge University Press
978-1-107-08464-3 — Cognitive and Social Neuroscience of Aging
Angela Gutchess 
Frontmatter
More Information

www.cambridge.org© in this web service Cambridge University Press

Contents

Preface page xiii
Acknowledgments xv

1 Introduction to Cognitive and Social Neuroscience of Aging 1
Learning Objectives 1
1.1 Introduction 1
1.2 Theories of Cognitive Aging 2
1.3 Cognitive Neuroscience of Aging Theories 4

1.3.1 Increased Activity and Compensation with Age 4
1.3.2 Changing Neural Responses to Task Demands 6
1.3.3 Reduced Specificity of Neural Responses with Age 7

1.4 Cognitive Neuroscience Methods 7
1.4.1 Measures of Structural Integrity of the Brain 8
1.4.2 Measures of Brain Function 9

1.5 Recent Methodological Advances 11
1.5.1 Structure–Behavior Relationships 11
1.5.2 Structure–Function Relationships 13
1.5.3 Resting State fMRI (rs-fMRI) 14
1.5.4 Beta-Amyloid (Aβ) 14
1.5.5 Neurotransmitters 15
1.5.6 Future Directions 15

1.6 Introduction to the Rest of the Book 16
Chapter Summary 16
Discussion Questions 18
For Further Reading 18
Key Terms 19

2 Brain Mechanisms of Aging 20
Learning Objectives 20
2.1 Introduction 20
2.2 Structural Changes in the Brain: Gray Matter 21

2.2.1 Relationships between Gray Matter and Behavior 25
2.3 Structural Changes in the Brain: White Matter 26

2.3.1 Relationships between White Matter and Behavior 28
2.4 Connectivity 30
2.5 Default Mode Network 32
2.6 Perception and Sensation 34

www.cambridge.org/9781107084643
www.cambridge.org


Cambridge University Press
978-1-107-08464-3 — Cognitive and Social Neuroscience of Aging
Angela Gutchess 
Frontmatter
More Information

www.cambridge.org© in this web service Cambridge University Press

2.7 Neurotransmitters 36
2.8 Individual Differences 38

2.8.1 Genes 38
2.8.2 Intelligence 39
2.8.3 Sex Differences 40
2.8.4 Personality 41
2.8.5 Stress 44
2.8.6 Bilingualism 45
2.8.7 Culture 47
2.8.8 Summary 49

Chapter Summary 49
Discussion Questions 50
For Further Reading 50
Key Terms 51

3 Cognition and Aging 52
Learning Objectives 52
3.1 Introduction 52
3.2 Attention 53
3.3 Executive Function 57
3.4 Motor Control 68
3.5 Language 70

3.5.1 Language and Hearing Loss 73
3.6 Training Cognitive Ability 74

3.6.1 Physical Activity 75
3.6.2 Meditation 79
3.6.3 Cognitive Interventions 81
3.6.4 Memory Training 83

Chapter Summary 85
Discussion Questions 86
For Further Reading 86
Key Terms 87

4 Memory and Aging 88
Learning Objectives 88
4.1 Introduction 88
4.2 Working Memory 88

4.2.1 Inhibition in Working Memory 92
4.3 Explicit Long-Term Memory 93

4.3.1 Levels of Processing and Intentionality 94
4.3.2 Subsequent Memory 96
4.3.3 Recollection 97

viii Contents

www.cambridge.org/9781107084643
www.cambridge.org


Cambridge University Press
978-1-107-08464-3 — Cognitive and Social Neuroscience of Aging
Angela Gutchess 
Frontmatter
More Information

www.cambridge.org© in this web service Cambridge University Press

4.3.4 Source Memory 99
4.3.5 Associative Memory and Binding 103
4.3.6 Semantic Memory 104
4.3.7 False Memory 105
4.3.8 Autobiographical Memory 108
4.3.9 Memory and Future Thinking 110
4.3.10 Reactivation 111
4.3.11 Controlled Processes in Long-Term Memory 112
4.3.12 Pattern Separation 113

4.4 Implicit Long-Term Memory 115
Chapter Summary 117
Discussion Questions 118
For Further Reading 118
Key Terms 119

5 Emotion and Aging 120
Learning Objectives 120
5.1 Introduction 120
5.2 Neural Regions Involved in Emotion 121
5.3 Emotion Identification 123
5.4 Emotion Regulation 125

5.4.1 Life Satisfaction and Neural Activity with Age 129
5.5 Socioemotional Selectivity Theory and Age 129
5.6 Emotion and Memory 132

5.6.1 fMRI Research 132
5.6.2 ERP Research 138

Chapter Summary 140
Discussion Questions 141
For Further Reading 141
Key Terms 142

6 Social Cognition and Aging 143
Learning Objectives 143
6.1 Introduction 143
6.2 Self-Focused Processes 144
6.3 Self-Referencing and Memory 147
6.4 Own-Age Bias 150
6.5 Stereotype Threat and Stigma 152
6.6 Empathy and Theory of Mind 154
6.7 Social Interactions 157
6.8 Impression Formation 158
6.9 Impression Formation and Memory 160

Contents ix

www.cambridge.org/9781107084643
www.cambridge.org


Cambridge University Press
978-1-107-08464-3 — Cognitive and Social Neuroscience of Aging
Angela Gutchess 
Frontmatter
More Information

www.cambridge.org© in this web service Cambridge University Press

6.10 Trust 163
6.11 Conclusions 165
Chapter Summary 167
Discussion Questions 167
For Further Reading 167
Key Terms 168

7 Alzheimer’s Disease and Other Age-Related Disorders 169
Learning Objectives 169
7.1 Introduction 169
7.2 AD 170

7.2.1 Structural Changes in AD and aMCI 171
7.2.2 Functional Changes in AD and aMCI 174
7.2.3 Amyloid and Tau Imaging 180
7.2.4 Genes 183
7.2.5 Concluding Thoughts on AD 184

7.3 Other Age-Related Neurodegenerative Diseases 185
7.4 Social Cognition across Neurodegenerative Disorders 187
7.5 Depression 190
Chapter Summary 193
Discussion Questions 193
For Further Reading 193
Key Terms 194

8 Current and Future Directions 195
Learning Objectives 195
8.1 Introduction 195
8.2 Decision Making and Reward 195

8.2.1 Reward and Economic Tasks 196
8.2.2 Gambling Tasks 199
8.2.3 Economic Decision Making in a Social Context 201
8.2.4 Future Directions in Decision Making and Reward 202

8.3 Neuromodulation 204
8.3.1 Overview 204
8.3.2 Neuromodulation Studies of Normal Aging 206
8.3.3 Neuromodulation Studies of Age-Related

Disorders 209
8.4 Emerging Directions 211

8.4.1 Studying Aging across the Life Span 211
8.4.2 Exploring the Distinction of Socioemotional

and Cognitive Domains 212
8.4.3 Contribution of Context to Aging 213

Chapter Summary 215

x Contents

www.cambridge.org/9781107084643
www.cambridge.org


Cambridge University Press
978-1-107-08464-3 — Cognitive and Social Neuroscience of Aging
Angela Gutchess 
Frontmatter
More Information

www.cambridge.org© in this web service Cambridge University Press

Discussion Questions 216
For Further Reading 216
Key Terms 217

Bibliography 218
Index 277
The plate section can be found between pages 144 and 145

Contents xi

www.cambridge.org/9781107084643
www.cambridge.org


Cambridge University Press
978-1-107-08464-3 — Cognitive and Social Neuroscience of Aging
Angela Gutchess 
Frontmatter
More Information

www.cambridge.org© in this web service Cambridge University Press

www.cambridge.org/9781107084643
www.cambridge.org


Cambridge University Press
978-1-107-08464-3 — Cognitive and Social Neuroscience of Aging
Angela Gutchess 
Frontmatter
More Information

www.cambridge.org© in this web service Cambridge University Press

Preface

This book is intended as an introduction to how the brain changes with
age. It is intended for audiences with some knowledge of the fields of
psychology, aging, or neuroscience who wish to learn more about the
combination of these topics. The book does not assume intensive knowl-
edge of neuroanatomy, as chapters include several figures illustrating the
brain regions relevant to the processes affected by aging. The depth of
coverage, however, also makes this book appropriate for those with
considerable knowledge of the topic of aging, as it reviews primary
literature across a wide variety of functions impacted by aging.

This book will introduce readers to the effects of aging on the brain,
presenting research across several domains of psychological function,
including memory, cognition and training of cognitive function, emotion,
and social processes. Topics include consideration of individual differ-
ences and the impact of disorders (e.g., Alzheimer’s disease or mental
health) on brain function with age. Although behavioral methods typi-
cally identify declines with aging, particularly for cognitive abilities (e.g.,
perception, memory), cognitive neuroscience research reveals plasticity
and adaptation in the brain as a function of normal aging. The book is
written with this perspective in mind, emphasizing the ways in which
neuroscience methods have enriched and changed our ways of thinking
about aging, as well as an appreciation of the number of types of changes
that can occur.

Advantages of this text include the following:

- Comprehensive review of the aging literature, with coverage of a wealth
of topics

- An eye to social and emotional aging processes, which often are not
treated in an integrated manner with cognitive processes

- A number of figures displaying effects, as well as an introduction to the
methods, making the findings clearer to novices to the field

- Depth of coverage of the literature on different topics, making the text
also appropriate for advanced students and scholars in the field.

The book is written for an advanced college-level audience, and could
be adopted as a primary textbook for an advanced undergraduate or
graduate course on the cognitive neuroscience of aging. It could be used
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as a supplementary text for a course on aging; it is written to be used in
tandem with a textbook overviewing the field of aging. As such, the text
could be employed in courses about aging and life-span development,
drawing from disciplines such as psychology, neuroscience, gerontology,
nursing, human services, and pre-health tracks.

xiv Preface
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