




Trim Size: 7in x 9.25in Oakes ffirs.tex V2 - 02/07/2017 11:04 A.M. Page i�

� �

�

METHODS IN SOCIAL
EPIDEMIOLOGY



Trim Size: 7in x 9.25in Oakes ffirs.tex V2 - 02/07/2017 11:04 A.M. Page ii�

� �

�



Trim Size: 7in x 9.25in Oakes ffirs.tex V2 - 02/07/2017 11:04 A.M. Page iii�

� �

�

METHODS IN SOCIAL
EPIDEMIOLOGY

SECOND EDITION

Edited by

J. Michael Oakes
Jay S. Kaufman



Trim Size: 7in x 9.25in Oakes ffirs.tex V2 - 02/07/2017 11:04 A.M. Page iv�

� �

�

Copyright © 2017 by John Wiley & Sons, Inc. All rights reserved.

Published by Jossey-Bass
A Wiley Brand
One Montgomery Street, Suite 1000, San Francisco, CA 94104-4594—www.josseybass.com

No part of this publication may be reproduced, stored in a retrieval system, or transmitted in any
form or by any means, electronic, mechanical, photocopying, recording, scanning, or otherwise,
except as permitted under Section 107 or 108 of the 1976 United States Copyright Act, without
either the prior written permission of the publisher or authorization through payment of the
appropriate per-copy fee to the Copyright Clearance Center, Inc., 222 Rosewood Drive, Danvers,
MA 01923, 978-750-8400, fax 978-646-8600, or on the Web at www.copyright.com. Requests to the
publisher for permission should be addressed to the Permissions Department, John Wiley &
Sons, Inc., 111 River Street, Hoboken, NJ 07030, 201-748-6011, fax 201-748-6008, or online at
www.wiley.com/go/permissions.

Limit of Liability/Disclaimer of Warranty: While the publisher and author have used their best
efforts in preparing this book, they make no representations or warranties with respect to the
accuracy or completeness of the contents of this book and specifically disclaim any implied
warranties of merchantability or fitness for a particular purpose. No warranty may be created or
extended by sales representatives or written sales materials. The advice and strategies contained
herein may not be suitable for your situation. You should consult with a professional where
appropriate. Neither the publisher nor author shall be liable for any loss of profit or any other
commercial damages, including but not limited to special, incidental, consequential, or other
damages. Readers should be aware that Internet Web sites offered as citations and/or sources for
further information may have changed or disappeared between the time this was written and
when it is read.

Jossey-Bass books and products are available through most bookstores. To contact Jossey-Bass
directly call our Customer Care Department within the U.S. at 800-956-7739, outside the U.S. at
317-572-3986, or fax 317-572-4002.

Wiley publishes in a variety of print and electronic formats and by print-on-demand. Some
material included with standard print versions of this book may not be included in e-books or in
print-on-demand. If this book refers to media such as a CD or DVD that is not included in the
version you purchased, you may download this material at http://booksupport.wiley.com. For
more information about Wiley products, visit www.wiley.com.

Library of Congress Cataloging-in-Publication Data
Names: Oakes, J. Michael, 1967- editor. | Kaufman, Jay S., 1963- editor.
Title: Methods in social epidemiology / J. Michael Oakes, Jay S. Kaufman,
editors.

Description: Second edition. | San Francisco, CA : Jossey-Bass & Pfeiffer
Imprint, Wiley, [2017] | Includes bibliographical references and indexes.

Identifiers: LCCN 2016045214 (print) | LCCN 2016045553 (ebook) | ISBN
9781118505595 (pbk.) | ISBN 9781118603727 (pdf) | ISBN 9781118603734 (epub)

Subjects: | MESH: Epidemiologic Methods | Social Medicine
Classification: LCC RA418 (print) | LCC RA418 (ebook) | NLM WA 950 | DDC
614.4–dc23

LC record available at https://lccn.loc.gov/2016045214

Cover design: Wiley
Cover images: ©Mitchell Funk/Getty Images, Inc.

Printed in the United States of America
SECOND EDITION

PB Printing 10 9 8 7 6 5 4 3 2 1

http://www.copyright.com
http://www.wiley.com/go/permissions
http://booksupport.wiley.com
http://www.wiley.com
https://lccn.loc.gov/2016045214
http://www.josseybass.com


Trim Size: 7in x 9.25in Oakes ffirs.tex V2 - 02/07/2017 11:04 A.M. Page v�

� �

�

For
Maddy and Henry

and
Amelia, Julian, Louis, and Sol



Trim Size: 7in x 9.25in Oakes ffirs.tex V2 - 02/07/2017 11:04 A.M. Page vi�

� �

�



Trim Size: 7in x 9.25in Oakes ftoc.tex V2 - 02/07/2017 11:04 A.M. Page vii�

� �

�

CONTENTS

Tables and Figures xi

About the Editors xvii

About the Authors xix

Preface xxvii

1 Introduction: Advancing Methods in Social Epidemiology 1

Jay S. Kaufman and J. Michael Oakes

PART ONE: MEASURES AND MEASUREMENT 21

2 The Measurement of Socioeconomic Status 23

J. Michael Oakes and Kate E. Andrade

3 Measuring and Analyzing “Race,” Racism, and Racial
Discrimination 43

Saffron Karlsen and James Yzet Nazroo

4 Measuring Poverty 69

David M. Betson and Jennifer L. Warlick

vii



Trim Size: 7in x 9.25in Oakes ftoc.tex V2 - 02/07/2017 11:04 A.M. Page viii�

� �

�

viii Contents

5 Health Inequalities: Measurement and Decomposition 91

Sam Harper and John Lynch

6 A Conceptual Framework for Measuring Segregation and Its
Association with Population Outcomes 132

Sean F. Reardon

7 Measures of Residential Community Contexts 158

Patricia O’Campo and Margaret O’Brien Caughy

PART TWO: DESIGN AND ANALYSIS 177

8 Community-Based Participatory Research: Rationale and Relevance for
Social Epidemiology 179

Paula M. Lantz, Barbara A. Israel, Amy J. Schulz, and Angela G. Reyes

9 Social Network Analysis for Epidemiology 212

David A. Shoham and Lynne C. Messer

10 Fieldwork with In-Depth Interviews: How to Get Strangers in the City
to Tell You Their Stories 239

Melody L. Boyd and Stefanie DeLuca

11 Experimental Social Epidemiology: Controlled Community Trials 254

Peter J. Hannan

12 Propensity Score Matching for Social Epidemiology 283

J. Michael Oakes and Pamela Jo Johnson

13 Longitudinal Approaches to Social Epidemiologic Research 308

Magdalena Cerdá and Katherine M. Keyes

14 Fixed Effects and Difference-in-Differences 341

Erin C. Strumpf, Sam Harper, and Jay S. Kaufman

15 Fixed Versus Random Effects Models for Multilevel and Longitudinal
Data 369

Ashley Schempf Hirai and Jay S. Kaufman



Trim Size: 7in x 9.25in Oakes ftoc.tex V2 - 02/07/2017 11:04 A.M. Page ix�

� �

�

Contents ix

16 Mediation Analysis in Social Epidemiology 398

Arijit Nandi and Tyler J. VanderWeele

17 A Roadmap for Estimating and Interpreting Population Intervention
Parameters 432

Jennifer Ahern and Alan E. Hubbard

18 Using Causal Diagrams to Understand Common Problems in Social
Epidemiology 458

M. Maria Glymour

19 Natural Experiments and Instrumental Variables Analyses in Social
Epidemiology 493

M. Maria Glymour, Stefan Walter, and Eric J. Tchetgen Tchetgen

Index 539



Trim Size: 7in x 9.25in Oakes ftoc.tex V2 - 02/07/2017 11:04 A.M. Page x�

� �

�



Trim Size: 7in x 9.25in Oakes fbetw.tex V1 - 02/08/2017 4:16 P.M. Page xi�

� �

�

TABLES AND FIGURES

Tables

4.1. Impact of Alternative Resource Measures on Poverty Rates 82
4.2. Distribution of the Poor by the Amount of Their Unmet

Needs (1994) 84
5.1. Impact of Shifts in the Distribution of Health on Selected Measures

of Inequality 106
5.2. Calculation of Group-Based Ranking in the Cumulative Distribution

of Education 111
5.3. Total, Within- and Between-Group Inequality in Body Mass Index

by Education and Gender 119
5.4. Means and Regression Coefficients for Weight (kg) for

Covariates 122
5.5. Components of the Mean Difference in Weight (kg) for Blacks and

Whites 122
5.6. Determinants of Socioeconomic Inequality in Physical Activity

Among Men in the Americas Region 124
5A.1. Common Inequality Measures Based on Disproportionality

Functions 131
6.1. Properties of Segregation Measures 149

xi



Trim Size: 7in x 9.25in Oakes fbetw.tex V1 - 02/08/2017 4:16 P.M. Page xii�

� �

�

xii Tables and Figures

8.1. Principles of Community-Based Participatory Research 182
9.1. Four Classic SNA Studies 213
9.2. Glossary of SNA Concepts 218
9.3. Adjacency Matrix Corresponding to Figure 9.1 223
11.1. Anova Partition of the Sums of Squares in a Single Cross-Section

Group Randomized Trial Having Unit as a Random Effect 262
11.2. Anova Table for the Repeated Measures Analysis in a Nested Cohort

Design or the Pre/Post-Test Analysis in a Nested Cross-Section
Design 271

11.3. Impact on the Factor (t1−a∕2 + tpower) in Power Calculations as a
Function of df Available 274

12.1. Covariate Imbalance Across Exposure Groups Prior to
Matching 298

12.2. Reduction in Covariate Imbalance after Matching on the Propensity
Score 300

13.1. Prevalence of Heavy Episodic Drinking by Wave in the Analyzed
Subsample of the National Longitudinal Study of Adolescent
Health 311

13.2. Baseline Predictors and Time-Varying Marijuana Use across
Adolescence to Adulthood in Predicting the Intercept and Slope
of Log Odds of Heavy Episodic Drinking 313

13.3. Respondent Childhood and Adult Characteristics by Adult
Neighborhood Disadvantage, African American Respondents, in the
Panel Study on Income Dynamics (PSID), 1999 (n = 251) 330

14.1. Difference-in-Differences in Potential Outcomes 353
14.2. Difference-in-Differences in Regression Coefficients 353
15.1. Fixed Effects, Random Effects, and Hybrid Fixed Effects: Linear

Model Equations and STATA/SAS Code for Linear and Logistic
Models 378

15.2. Multilevel Example Results: Black–White PTB Disparity Within
and Between Neighborhoods 388

17.1. Illustration of Parametric Substitution Estimator Implementation
for the CRD and CPAR of the Relation Between Physical Abuse
and Psychopathology 447

Figures

1.1. Conceptual Framework for Multilevel Thinking 9
2.1. Fundamental Graph of Public Health 29



Trim Size: 7in x 9.25in Oakes fbetw.tex V1 - 02/08/2017 4:16 P.M. Page xiii�

� �

�

Tables and Figures xiii

4.1. Census Poverty Rate by Age—1966 to 2012 76
5.1. Average Body Mass Index and Kernal Density Estimates by Years

of Completed Education for Women Aged 25 to 64 93
5.2. Proportion of Individuals under Age 65 with Health Insurance,

1998–2009, by Race-Ethnicity 95
5.3. Percentage of Stunted Children for Poorest and Richest Wealth

Quantiles, Selected Countries 96
5.4. Diverging Scenarios for Absolute and Relative Inequality Trends 97
5.5. Hypothetical Life Expectancy for Three Social Groups with Varying

Population Sizes in Two Different Societies 99
5.6. Graphical Example of a Lorenz Curve for Health 104
5.7. Relative and Absolute Health Concentration Curves for Daily

Smoking in Brazil and Dominican Republic, 2002 113
5.8. Income-Based Slope and Relative Index of Inequality in Current

Smoking 116
5.9. Graphical Depiction of Blinder–Oaxaca Decomposition 120
6.1. The Checkerboard Problem 137
6.2. The Modifiable Areal Unit Problem 137
7.1. Cluster Map from Concept Mapping of Urban Neighborhood

Factors and Intimate Partner Violence 170
7.2. Neighborhood Stabilization Factors and IPV Cessation. Diagram

of the Relationship Between Items Drawn by Participants 171
7.3. Neighborhood Monitoring Cluster and IPV 171
9.1. Example 7-Node Network 225
9.2. Selection and Influence Processes 226
11.1. Variance of a Unit Mean as a Fraction of Within-Unit Variance, 𝜎2,

Plotted Against the Number of Members per Unit, at Different
Levels of the Cluster Effect, VCR 264

11.2. Relationship Between the Detectable Difference (Δ)
and Power 269

12.1. Conceptual Diagram of Target Values and Causal Contrast 285
12.2. Fictitious Graph of Overlap in Propensity Scores 292
12.3. Overlap in Propensity Scores by the Neighborhood Exposure

Group 299
12.4. Effect Estimates as a Function of Caliper Width 301
13.1. Growth Model for Heavy Episodic Drinking from Adolescence

to Adulthood in a Subsample of the National Longitudinal Study
of Adolescent Health 312

13.2. Hypothetical Disease Prevalence Across Age in a Cross-Sectional
Study 315



Trim Size: 7in x 9.25in Oakes fbetw.tex V1 - 02/08/2017 4:16 P.M. Page xiv�

� �

�

xiv Tables and Figures

13.3. Hypothetical Disease Prevalence by Age and Time Period 315
13.4. Hypothetical Disease Prevalence by Time Period and Birth

Cohort 316
13.5. Period and Cohort Effects on Asthma Prevalence in the United States

1997–2011 Using a Cross-Classified Random Effects Model 320
13.6. Time-Dependent Confounding 323
13.7. Time-Dependent Confounding with Common Cause

of L and Y 324
13.8. Conditioning on Baseline Outcome Status 325
13.9. Differential Loss to Follow-up 326
13.10. Histograms Denoting the Distribution of Stabilized Inverse

Probability of Treatment Weights by Level of Neighborhood
Disadvantage 333

14.1. Graphical Example of DD Estimate 352
15.1. Between- and Within-Cluster Variation and Potential for

Cluster-Level Confounding 373
15.2. Decision Tree for Random Effects, Fixed Effects, or Hybrid Model

Selection 376
16.1. Mediation Model in Baron and Kenny (1986) 401
16.2. Causal Diagrams Showing Conditions Needed to Identify Total

Effects, Controlled Direct Effects, and Natural Direct and Indirect
Effects 404

16.3. Causal Diagram of the Effects of a Hypothetical Conditional Cash
Transfer Program on Children’s Height-for-Age 413

16.4. Causal Diagram Showing the Mediation Model with Two Mediators
of Interest 417

16.5. Causal Diagram Showing Unmeasured Confounding of the
Meadiator-Outcome Relation by the Confounder U 420

16.6. Causal Diagram Illustrating a Non-Differential Error in the
Measurement of the Mediator 423

17.1. Directed Acyclic Graph or DAG of the Causal Relations Between the
Exposure A, Outcome Y , and Confounding Variable W 437

18.1. Definitions of Terminology Applied to an Example Causal DAG, with
Corresponding Causal Assumptions and Implied
Independencies 467

18.2. A DAG to Illustrate Identification of Paths Connecting Variables
and Covariates That Block Paths 468

18.3. A DAG under Which Conventional Confounding Rules Fail 475



Trim Size: 7in x 9.25in Oakes fbetw.tex V1 - 02/08/2017 4:16 P.M. Page xv�

� �

�

Tables and Figures xv

18.4. A DAG for Selection Bias 480
18.5. An Example Illustrating Inclusion of a Measurement Error in

Exposure and Outcome, with the Outcome Measurement Error
Influenced by the Value of the Exposure 486

19.1. Causal Diagrams Depicting a Valid Instrument 499
19.2. Causal Diagrams Depicting Variables That Are Not Valid

Instruments 500
19.3. Characterization of Individuals Based on How the Instrumental

Variable or Random Assignment Affects the Exposure or Treatment
Variable 502

19.4. Example Contrasting ITT, IV, and Population Average Causal Effect
in Two Populations 514

19.5. Sample Size Required to Achieve 80% Power at 𝛼 = 0.05 with
Improvements in the First-Stage Association 525



Trim Size: 7in x 9.25in Oakes fbetw.tex V1 - 02/08/2017 4:16 P.M. Page xvi�

� �

�



Trim Size: 7in x 9.25in Oakes fbetw.tex V1 - 02/08/2017 4:16 P.M. Page xvii�

� �

�

ABOUT THE EDITORS

Jay S. Kaufman, Ph.D., is a Professor in the Department of Epidemiology,
Biostatistics, and Occupational Health, McGill University. Dr. Kaufman’s
research focuses on social determinants of health and health disparities, and
estimating the causal effects of population interventions.

J. Michael Oakes, Ph.D., is a Professor in the Division of Epidemiology and
Community Health, University of Minnesota, and Director of the Robert
Wood Johnson Foundation’s Interdisciplinary Leaders Program. His research
and teaching interests include social epidemiology, quantitative methodol-
ogy, and research ethics, and he has received the school’s highest awards for
teaching as well as advising and mentoring.

xvii



Trim Size: 7in x 9.25in Oakes fbetw.tex V1 - 02/08/2017 4:16 P.M. Page xviii�

� �

�



Trim Size: 7in x 9.25in Oakes fbetw.tex V1 - 02/08/2017 4:16 P.M. Page xix�

� �

�

ABOUT THE AUTHORS

Jennifer Ahern, Ph.D., M.P.H., is the Associate Dean for Research and
Associate Professor of Epidemiology at University of California, Berkeley,
School of Public Health. She examines the effects of the social and physical
environment, and programs and policies that alter the social and physi-
cal environment, on many aspects of health (e.g., violence, substance use,
mental health, and gestational health). Dr. Ahern has a methodological
focus to her work, including application of causal inference methods and
semi-parametric estimation approaches, aimed at improving the rigor of
observational research and optimizing public health intervention planning.
Her research is supported by a New Innovator Award from the National
Institutes of Health (NIH), Office of the Director.

Kate E. Andrade, M.P.H., is a doctoral candidate in the Division of Epidemi-
ology and Community Health, University of Minnesota. Her interests include
applied research methods for social epidemiology, causal inference, and
consequential epidemiology. Her dissertation work is exploring different
analytic techniques in neighborhood effect studies.

David M. Betson, Ph.D., Associate Professor of Economics and Public Policy,
College of Arts and Letters, University of Notre Dame. His research examines
the impact of government on the distribution of income and wealth in the

xix



Trim Size: 7in x 9.25in Oakes fbetw.tex V1 - 02/08/2017 4:16 P.M. Page xx�

� �

�

xx About the Authors

United States with a particular focus on the measurement of poverty. He was a
member of the NRC Panel on Poverty Measurement that in 1995 issued a series
of recommendations that has led to the new Supplemental Poverty Measure.

Melody L. Boyd, Ph.D., is an Assistant Professor of Sociology at The College
at Brockport, State University of New York. Her research focuses on urban
poverty, housing, neighborhoods, race, and social policy.

Magdalena Cerdá, Ph.D., is an Associate Professor of emergency medicine
at the University of California at Davis School of Medicine. In her research,
Magdalena integrates approaches from social and psychiatric epidemiology to
examine how social contexts shape violent behavior, substance use, and com-
mon forms of mental illness. Her research focuses primarily on two areas:
(1) the causes, consequences, and prevention of violence and (2) the social
and policy determinants of substance use from childhood to adulthood.

Stefanie DeLuca, Ph.D., is an Associate Professor of Sociology at the Johns
Hopkins University. Her research uses sociological perspectives to inform
education and housing policy. She has carried out mixed-methods studies
that incorporate qualitative research into experimental or quasi-experimental
designs. Her new book address the children of the Moving to Opportunity
Study as they transition to adulthood in Baltimore: Coming of Age in the
Other America.

M. Maria Glymour, Ph.D., is an Associate Professor at the University of
California, San Francisco, Department of Epidemiology and Biostatistics.
Dr. Glymour’s work focuses on evaluating social determinants of healthy
aging, emphasizing methods to overcome causal inference challenges in
observational data.

Peter J. Hannan, M.Stat., was a Senior Research Fellow in the Division of
Epidemiology and Community Health in the School of Public Health at the
University of Minnesota. Mr. Hannan’s research interests included method-
ological issues with clustering in community trials, multiple imputations,
Bayesian statistical analysis, and correspondence analysis. He was involved
with the Minnesota Heart Health Program, was a statistical consultant to
David Murray’s classic text “Design and Analysis of Group Randomized Trials,”
and has done statistical analysis and power calculation sections for many
group randomized trials implemented in the Division, and collaborated on
a number of methodological papers in his research interest areas. He is
widely recognized as a leader in the design and analysis of community trials.
Mr. Hannan died from natural causes on September 28, 2015.



Trim Size: 7in x 9.25in Oakes fbetw.tex V1 - 02/08/2017 4:16 P.M. Page xxi�

� �

�

About the Authors xxi

Sam Harper, Ph.D., is trained in epidemiology at the University of South
Carolina, the US National Center for Health Statistics, and the University
of Michigan. His research focuses on measurement and analysis of social
and economic determinants of health using routinely collected data and the
use of quasi-experimental and experimental study designs to inform policy.
He is currently an Associate Professor in the Department of Epidemiology,
Biostatistics & Occupational Health at McGill University.

Ashley Hirai (Schempf), Ph.D., is a Senior Scientist at the Maternal and Child
Health Bureau. In this role, she applies technical expertise in perinatal
epidemiology, GIS, and advanced research and evaluation methods to inform
and improve various programs and initiatives. Her research focuses on
perinatal disparities and policy-relevant strategies to reduce inequality.

Alan E. Hubbard, Ph.D., is the Head of Biostatistics at University of California,
Berkeley, School of Public Health. Dr. Hubbard is the Principal Investigator
of a study of statistical methods related to patient-centered outcomes research
among acute trauma patients (PCORI), head of the computational biology
Core D of the SuperFund Center at UC Berkeley (NIH/EPA), as well a con-
sulting statistician on several federally and foundation projects, including a
study to measure the impacts of sanitation, water quality, hand washing, and
nutrition on child growth and development.He has published over 200 articles
and worked on projects ranging frommolecular biology of aging, wildlife biol-
ogy, epidemiology, and infectious disease modeling, but most of his work has
focused on semi-parametric estimation in high-dimensional data. His current
methods-research focuses on statistical inference for data-adaptive parameters.

Barbara A. Israel, Dr.P.H., M.P.H., is Professor of Health Behavior and Health
Education in the School of Public Health at the University of Michigan.
Dr. Israel has extensive experience conducting, evaluating, disseminating, and
translating findings from community-based participatory research (CBPR)
projects in collaboration with partners in diverse communities. Her research
interests and publications are in the areas of: the conduct of CBPR; the
evaluation of CBPR partnerships; the social and physical environmental
determinants of health and health inequities; the relationship among stress,
social support, control, and physical and mental health; and evaluation
research methodologies.

Pamela Jo Johnson, M.P.H., Ph.D., is Associate Professor, Center for Spiri-
tuality and Healing, with graduate faculty appointments in the Divisions of
Epidemiology and Community Health and Health Policy and Management,
School of Public Health, University of Minnesota. She is a health services



Trim Size: 7in x 9.25in Oakes fbetw.tex V1 - 02/08/2017 4:16 P.M. Page xxii�

� �

�

xxii About the Authors

epidemiologist who focuses on social disparities in health and healthcare;
access to healthcare; and complementary and alternative medicine (CAM).
Her current work is focused on CAM use in diverse populations, well-being
promotion in midlife, and integrative health services research. She is partic-
ularly interested in the measurement and methodological issues inherent in
each of these areas.

Saffron Karlsen, Ph.D., is Senior Lecturer in Social Research at the Centre
for the Study of Ethnicity and Citizenship at the University of Bristol. Her
work examines the processes by which ethnicity becomes meaningful in
people’s lives: as aspects of personal identity and in relation to particular
social outcomes, such as health and socioeconomic position. This work
has examined, in particular, the influence of power imbalances on ethnic
inequalities, evidenced in different forms of racist victimization and social
inclusion/exclusion.

Katherine M. Keyes, Ph.D., is an associate professor of epidemiology at the
Columbia University Mailman School of Public Health. Katherine’s research
focuses on life course epidemiology with particular attention to psychiatric
disorders and injury, including early origins of child and adult health and
cross-generational cohort effects on substance use, mental health, and chronic
disease.

Paula M. Lantz, Ph.D., M.S., is Professor of Public Policy and Associate Dean
for Research and Policy Engagement in the Gerald R. Ford School of Public
Policy at the University of Michigan, where she is also Professor of Health
Management and Policy in the School of Public Health. Professor Lantz
is an elected member of the National Academy of Medicine. As a social
demographer/epidemiologist, her research focuses on public policies and
other interventions aimed at improving population health and that address
social inequalities in health over the life course. She is currently conducting
research regarding the potential of social impact bonds/pay for success
strategies in addressing the social determinants of health in low-income
communities.

John Lynch, Ph.D., is a Professor of Epidemiology and Public Health,
University of Adelaide, Australia. John’s research focuses on improving health
and development outcomes for disadvantaged children through conducting
pragmatic randomized control trials, analyses of large cohort studies, and
whole-of-population linked government and non-government administrative
and service data.



Trim Size: 7in x 9.25in Oakes fbetw.tex V1 - 02/08/2017 4:16 P.M. Page xxiii�

� �

�

About the Authors xxiii

Lynne C.Messer,Ph.D., is a social, environmental, and reproductive/perinatal
epidemiologist whose substantive work focuses on the social-structural deter-
minants of maternal and child health disparities within the Developmental
Origins of Health and Disease framework. Methodologically, her work entails
better-defining neighborhood environments, developing environmental
exposure measures for a variety of health outcomes, and social network
analysis. She is also interested in the psychosocial mechanisms through which
socio-environmental exposures result in health disparities for women and
children. She is an associate professor in the OHSU-PSU School of Public
Health. She earned her Ph.D. from the Epidemiology Department (2005) and
her M.P.H. from the Department of Health Behavior and Health Education
(1995) at the University of North Carolina.

Arijit Nandi, Ph.D., is an Associate Professor jointly appointed at the
Institute for Health and Social Policy and the Department of Epidemiology,
Biostatistics, andOccupational Health at McGill University. He holds a Canada
Research Chair in the Political Economy of Global Health. In his research he
is primarily interested in understanding the effects of social interventions on
health and health inequalities in a global context. Part of this work applies
causal mediation methods to examine the mechanisms through which social
inequalities in health are engendered. A former Robert Wood Johnson Health
and Society Scholar at Harvard University, Dr. Nandi received a Ph.D. from
the Department of Epidemiology at the Johns Hopkins Bloomberg School of
Public Health.

James Yzet Nazroo, Ph.D., is Professor of Sociology and Director of the ESRC
Centre on Dynamics of Ethnicity at the University of Manchester. He has been
investigating ethnic inequalities in health for more than 20 years, with a focus
on the role of socioeconomic inequalities, racism and discrimination, area
deprivation, and ethnic concentration. Central to this has been the study of the
changing ways in which certain identities are radicalized and how this varies
over time, over the life course and across contexts.

Margaret O’Brien Caughy, Sc.D., is the Georgia Athletic Association Professor
of Family Health Disparities in the Department of Human Development
and Family Science at the University of Georgia. Dr. Caughy’s research
combines the unique perspectives of developmental science, epidemiology,
and public health in studying the contexts of risk and resilience affecting
young children. She is particularly interested in race/ethnic disparities in
health and development and how these disparities can be understood within
the unique ecological niches of ethnic minority families. Dr. Caughy has
been the principal investigator of several studies focused on how inequities



Trim Size: 7in x 9.25in Oakes fbetw.tex V1 - 02/08/2017 4:16 P.M. Page xxiv�

� �

�

xxiv About the Authors

in neighborhood structural characteristics and social processes affect the
cognitive development, socioemotional functioning, and early academic
achievement of young children in diverse race/ethnic groups. Another theme
of her research has been methodological, specifically methods related to
measuring neighborhood context and the utilization of these measures in
models explaining child developmental competence using multilevel and
structural equations modeling methods.

Patricia O’Campo, Ph.D., is Professor of Epidemiology at the Dalla Lana
School of Public Health Sciences at the University of Toronto and holds the
Chair for Intersectoral Solutions to Urban Health Problems. She is co-lead on
the University of Toronto’s Healthier Cities Hub, a research and education
unit dedicated to work in partnership with community organizations to
improve the health of those residing in urban settings. As a social epidemiolo-
gist, she has been conducting research on the social and political determinants
of health and health inequalities for over 25 years. Dr. O’Campo’s work often
focuses on upstream determinants of health, quantifying the impacts of struc-
tural issues and social programs, and working to propose concrete solutions.
She co-edited the book Rethinking Social Epidemiology: Toward a Science of Change
(2011, Springer), which calls for stronger evidence for and evaluations of
interventions to address health inequities.

Sean F. Reardon, Ph.D., is the endowed Professor of Poverty and Inequality in
Education and is Professor (by courtesy) of Sociology at Stanford University.
His research focuses on the causes, patterns, trends, and consequences
of social and educational inequality, the effects of educational policy on
educational and social inequality, and in applied statistical methods for edu-
cational research. In addition, he develops methods of measuring social
and educational inequality (including the measurement of segregation and
achievement gaps) and methods of causal inference in educational and social
science research.

Angela G. Reyes, M.P.H., is the founder and Executive Director of the
community-based Detroit Hispanic Development Corporation, which was
established in May 1997 and has since grown to provide several state-of-the-art
programs in the Southwest Detroit community. Ms. Reyes is herself a resident
of Southwest Detroit, where she has been active in the community for
more than 30 years. Ms. Reyes is a national speaker on issues affecting her
community, including youth gangs and violence, substance abuse, community
activism, and cultural competency.



Trim Size: 7in x 9.25in Oakes fbetw.tex V1 - 02/08/2017 4:16 P.M. Page xxv�

� �

�

About the Authors xxv

Amy J. Schulz, Ph.D., is Professor of Health Behavior and Health Education
and theAssociateDirector of theCenter for Research onEthnicity, Culture and
Health in the School of Public Health at the University of Michigan. Dr. Schulz
has extensive experience conducting community-based participatory research
with a particular focus on etiologic and intervention research to address social
determinants of health inequities. She contributes considerable expertise in
engaging diverse partners in the development, implementation, and evalua-
tion of multilevel interventions to promote health and address environmental
factors linked to health, and in the evaluation of partnership characteristics
and their associations with partnership effectiveness.

David A. Shoham, Ph.D., is an Associate Professor and Director of the M.P.H.
program at Loyola University Chicago. He received his Ph.D. in Epidemiology
from UNC Chapel Hill in 2007, where he focused on social epidemiology. His
current research focuses on applying social network analysis to understand
healthcare teams, health behavior, and prevention of chronic disease.

Erin C. Strumpf, Ph.D., is an Associate Professor in the Department of
Economics and the Department of Epidemiology, Biostatistics and Occupa-
tional Health at McGill University. Her research in health economics focuses
on measuring the impacts of policies designed to improve the delivery of
healthcare services and improve health outcomes. She examines the effects on
healthcare spending and health outcomes overall, and on inequalities across
groups.

Eric J. Tchetgen Tchetgen, Ph.D., is a Professor of Biostatistics and Epidemi-
ologic Methods at Harvard T.H. Chan School of Public Health, Departments
of Biostatistics and Epidemiology. Professor Tchetgen Tchetgen conducts
methodological research in causal inference and missing data problems.

Tyler J. VanderWeele, Ph.D., is Professor of Epidemiology in the Departments
of Epidemiology and Biostatistics, at the Harvard School of Public Health. He
holds degrees in mathematics, philosophy, theology, finance, and biostatistics
from the University of Oxford, the University of Pennsylvania, and Harvard
University. His research in causal inference concerns how we distinguish
between association and causation in the social and biomedical sciences and
the study of the mechanisms by which causal effects arise. His current empiri-
cal research is in the areas of perinatal, psychiatric, and social epidemiology;
various fields within the social sciences; and the study of religion and health.
Dr. VanderWeele serves on the editorial boards of Epidemiology, The American
Journal of Epidemiology, Journal of the Royal Statistical Society Series B, Journal of
Causal Inference, and Sociological Methods and Research. He is also Editor-in-Chief



Trim Size: 7in x 9.25in Oakes fbetw.tex V1 - 02/08/2017 4:16 P.M. Page xxvi�

� �

�

xxvi About the Authors

and co-founder of the new journal Epidemiologic Methods. He has published
over 200 papers in peer reviewed journals, is author of the book Explanation
in Causal Inference: Methods for Mediation and Interaction published by Oxford
University Press, and will also be an author on the fourth edition of the
epidemiologic methods textModern Epidemiology.

Stefan Walter, Ph.D., is a Research Specialist at University of California San
Francisco (UCSF), Department of Epidemiology and Biostatistics. Stefan
Walter is an expert in Mendelian randomization analysis and genetic epidemi-
ology. His research focuses on the relationship between cardiovascular risk
factors such as obesity and diabetes and cognition and dementia.

Jennifer L. Warlick, Ph.D., Associate Professor of Economics and Public Policy
and Director of the Poverty Studies Program, College of Arts and Letters,
University of Notre Dame. Her research and educational interests are to
examine the causes and consequences of poverty in the United States and
developing nations from a multidisciplinary perspective.



Trim Size: 7in x 9.25in Oakes fpref.tex V2 - 02/07/2017 11:05 A.M. Page xxvii�

� �

�

PREFACE

This text addresses many important methodological issues faced in
contemporary social epidemiologic research. The motivation for assem-
bling this material is to increase the potential for social epidemiology to
contribute meaningfully to public health knowledge and policy through
stronger and clearer methodological foundations. It has been 10 years since
the publication of the first edition of this book, and yet social epidemiology
remains a nascent enterprise, and the methodologic approaches that charac-
terize work in this subdiscipline are still rapidly evolving. New techniques are
continually being developed or borrowed from other disciplines. Nonethe-
less, the bulk of published research in this area is still made up of studies
for which the inferential content is modest at best. Some of this ambiguity
in interpretation arises from a weak conceptual orientation about the logic
underlying many common methods. This is especially true of regression,
which is seldom taught with a focus on causal inference.

Without improvements in standard analytic practice, social epidemiology
risks being dismissed as naïve or simplistic by policymakers as well as by the
wider scientific readership. Popular imagination and scientific credence are
extended readily to the rapid developments inmolecular biology and genetics,
even though their relevance for public health concerns remains largely specu-
lative. In contrast, the questions posed in social epidemiology have immediate
relevance for the most important public health concerns, and yet the results
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of such studies rarely have the necessary clarity and robustness to alternate
explanations, such as confounding and measurement error, that would allow
them to enter meaningfully into the public and policy debates. This dilemma
will not be solved overnight with the introduction of some exciting new sta-
tistical model, but rather slowly, over time, with the training of more careful
thinkers and more assiduous analysts.

This volume is intended as a methods text, and so is unlike the handful
of recent books on social epidemiology and the social determinants of health,
which focus on substantive findings.

For this reason, little attention is paid to existing knowledge about social
epidemiologic relations, except by way of motivation or worked examples. It is
our intention, however, that this text will compliment these substantive efforts
by providing a more thorough investigation of the techniques we use to gather
subject matter knowledge in this field, and ways in which this research process
can be improved.

Is there really a need for a separate text devoted entirely to social epi-
demiological methods? Why should the interested reader not just rely on the
many outstanding methods texts available for epidemiology as a whole? We
believe that social epidemiology as a distinct subdiscipline comprises several
phenomena that are not very well addressed by traditional epidemiological
texts. Foremost among these are human volition, social interaction, and collec-
tive action. Since epidemiology is a population science, it is indeed ironic that
mainstream epidemiology texts say so little about human interaction, social
forces, or social scientific research and understanding more generally. In not-
ing this, we certainly do not intend to minimize the importance of medical or
biological knowledge or research; there can be no doubt that these disciplines
are also vital to epidemiology. Our point is only that something is missing.
Amore complete epidemiology includes the social, the biologic, and the quan-
titative, and yet the first of these, which most distinguishes our field from
clinical medical investigation, is almost entirely neglected in texts written in
themodern period (for example, since the appearance of Kupper, Kleinbaum,
and Morgenstern’s Epidemiologic Research in 1982 and Miettinen’s Theoretical
Epidemiology in 1985). Furthermore, we emphasize that this is obviously not a
complete methods text, if such a thing were even conceivable. It is not meant
to replace the traditional epidemiology texts, statistical analysis texts, or other
foundational works or training. Rather, it augments these works by providing a
collection of insights and some original research into the particular challenges
facing the study of social relations and institutions on health.

We hope this second edition continues to serve as a learning guide, a
reference tool, and a stepping stone for conceptual advancement. Our target
audience remains second-year epidemiology doctoral students—those who


