


POPULATION SCIENCE 
METHODS AND 

APPROACHES TO 
AGING AND 

ALZHEIMER’S DISEASE 
AND RELATED 

DEMENTIAS RESEARCH





POPULATION SCIENCE 
METHODS AND 

APPROACHES TO AGING 
AND ALZHEIMER’S 

DISEASE AND RELATED 
DEMENTIAS RESEARCH

E D I T E D  B Y

C H A U  T R I N H - S H E V R I N



Copyright © 2024 by John Wiley & Sons, Inc. All rights reserved.

Published by John Wiley & Sons, Inc., Hoboken, New Jersey.
Published simultaneously in Canada.

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 permit-
ted under Section 107 or 108 of the 1976 United States Copyright Act, without either the prior written per-
mission 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) 750-4470, 
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 http://www.wiley.com/go/permission.

Trademarks: Wiley and the Wiley logo are trademarks or registered trademarks of John Wiley & Sons, Inc. and/
or its affiliates in the United States and other countries and may not be used without written permission. All 
other trademarks are the property of their respective owners. John Wiley & Sons, Inc. is not associated with any 
product or vendor mentioned in this book.

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. Further, readers should 
be aware that websites listed in this work may have changed or disappeared between when this work was written 
and when it is read. Neither the publisher nor authors shall be liable for any loss of profit or any other commer-
cial damages, including but not limited to special, incidental, consequential, or other damages.

For general information on our other products and services or for technical support, please contact our Customer 
Care Department within the United States at (800) 762-2974, outside the United States at (317) 572-3993 or fax 
(317) 572-4002.

Wiley also publishes its books in a variety of electronic formats. Some content that appears in print may not be 
available in electronic formats. For more information about Wiley products, visit our web site at www.wiley.
com.

Library of Congress Cataloging-in-Publication Data
Names: Trinh-Shevrin, Chau- editor.
Title: Population science methods and approaches to aging and Alzheimer’s disease and related dementias 

research / edited by Chau Trinh-Shevrin.
Description: Hoboken, NJ : John Wiley & Sons Inc., [2024] | Includes bibliographical references and index. 
Identifiers: LCCN 2023026146 (print) | LCCN 2023026147 (ebook) | ISBN 9781394204144 (paperback) |  

ISBN 9781394204168 (adobe pdf) | ISBN 9781394204151 (epub)
Subjects: LCSH: Aging--Psychological aspects. | Alzheimer’s disease. | Dementia. 
Classification: LCC BF724.55.A35 P67 2023 (print) | LCC BF724.55.A35 (ebook) |  

DDC 155.67--dc23/eng/20230927 
LC record available at https://lccn.loc.gov/2023026146
LC ebook record available at https://lccn.loc.gov/2023026147

Cover image: © Irina_QQQ/Shutterstock
Cover design: Thalassa Tam

Set in 10/12pt Times LT Std by Integra Software Services Pvt. Ltd, Pondicherry, India

http://www.copyright.com
http://www.wiley.com/go/permission
http://www.wiley.com
http://www.wiley.com
https://lccn.loc.gov/2023026146
https://lccn.loc.gov/2023026147


v

CONTENTS
Figures and Tables� vii

Preface� ix
Chau Trinh-Shevrin

The Editor� xiii

The Contributors� xv

Acknowledgments� xxv

ONE: OVERVIEW OF POPULATION TRENDS IN AGING AND 
ALZHEIMER’S DISEASE AND ALZHEIMER’S DISEASE-RELATED 
DEMENTIA (AD/ADRD) DISPARITIES� 1

Chau Trinh-Shevrin, Tina R. Sadarangani, Rachel Sacks,   
Deborah K. Min

TWO: UNDERSTANDING THE IMPACT OF THE SOCIAL  
DETERMINANTS OF HEALTH ON COGNITIVE HEALTH AMONG  
THE AGING POPULATION� 15

Jiaqi Yang, Rachel Sacks, Bei Wu, Omonigho Michael  
Bubu, Lu Hu

THREE: SYSTEMIC RACISM, DISCRIMINATION, AND STIGMA� 29

Ruijia Chen, Supriya Misra

FOUR: INTERSECTIONAL SYNDEMICS AND AGING AMONG  
LESBIAN, GAY, BISEXUAL, TRANSGENDER, AND  
QUEER (LGBTQ+) COMMUNITIES� 45

Ohshue Gatanaga, Sahnah Lim



vi   Contents

FIVE: COMMUNITY AND PATIENT ENGAGEMENT OF OLDER  
ADULTS IN AGING AND ALZHEIMER’S DISEASE AND  
ALZHEIMER’S DISEASE-RELATED DEMENTIAS RESEARCH� 59

Chau Trinh-Shevrin, Rachel Sacks, Jeannette Michele  
Beasley, Nisha Godbole, Aisha T. Langford, Scott E. Sherman,  
Joshua Chodosh

SIX: IMPLEMENTATION SCIENCE APPROACHES TO AGING  
AND ALZHEIMER’S DISEASE AND ALZHEIMER’S DISEASE- 
RELATED DEMENTIAS RESEARCH� 77

Beth Prusaczyk, Lisa A. Juckett, Matthew Lee

SEVEN: GROUP MODEL BUILDING TO PROMOTE PUBLIC  
HEALTH RESEARCH AND ACTION� 91

Rachel L. Thompson, David W. Lounsbury, Mirnova E.  
Ceïde, Terry T-K Huang, Nasim S. Sabounchi

EIGHT: SLEEP, AGING, AND BRAIN HEALTH� 105

Jay M. Iyer, Rebecca Robbins, Stuart F. Quan

NINE: EMERGING RESEARCH IN AGING AND ALZHEIMER’S  
DISEASE AND ALZHEIMER’S DISEASE-RELATED DEMENTIAS� 125

Komal Patel Murali, Kalisha Bonds Johnson, Abraham Aizer Brody

Index� 141



vii

FIGURES AND TABLES
FIGURES

2.1	� The Five SDOH Domains� 17

3.1	� Conceptual Model of How Structural Racism Impacts Cognitive Outcomes  
and AD/ADRD� 31

5.1	� The General Model of Clinical Trial Participation: Health  
Communication and Decision-making Considerations� 64

6.1	� Implementation Research Logic Model for AD/ADRD research. Adapted  
from Smith et al. (2020). EBP = evidence-based practice, referring to 
interventions, programs, guidelines, assessments, and/or innovations.  
CFIR = Consolidated Framework for Implementation Research;  
TDF = Theoretical Domains Framework; ERIC = Expert  
Recommendations for Implementing Change taxonomy; RE-AIM = Reach  
Effectiveness Adoption Implementation Maintenance framework;  
IOF = Implementation Outcomes Framework� 86

7.1	� Reference Mode for Dynamic Changes in Cognitive Function Over the  
Life Course. Source: Adapted from National Institute on Aging, 2008� 96

7.2	 CLD for Cognitive Function and Cognitive Decline in Older Adults� 97

8.1	� Nightly Sleep Cycles Among Younger and Older Individuals: Young  
Adult = (Approximately 20–40 Years); Older Adult = (Approximately  
65–80 Years); REM = Rapid Eye Movement Sleep; N1 = Stage  
One, N2 = Stage 2, N3/ SWS = Slow-wave Sleep � 107



viii   Figures and Tables

TABLES
5.1	 Guiding Principles and Benefits of CBPR� 63

5.2	� Key Considerations in Developing Health Messaging and Communications� 66

5.3	 Roles and Characteristics of CHWs� 70

5.4	 Strategies to Increase Retention of Older Adults in Research� 70

7.1	 Examples of Commonly Used GMB Scripts� 94

9.1	� Challenges to Implementation of Health Care Technology Solutions  
for Persons Living with Dementia� 134



ix

PREFACE

The energy of the mind is the essence of life.
–Aristotle

The way you think, the way you behave, the way you eat, can influence your life  
by 30 to 50 years.
–Deepak Chopra

Aging begins at birth. Yet most people only begin to recognize and struggle with the aging 
process when they observe and experience a loss of their own youthful vitality, the 
breakdown of their bodies, and changes in their appearances. The effects of aging become 
more apparent to us as we watch our parents and loved ones endure advancing chronic 
conditions, comorbidities, isolation, and heightened vulnerability. In parallel, we see the 
reflection of these effects within our neighborhoods, communities, and society at large, 
producing new challenges for families and caregivers, health care providers, researchers, 
and policymakers. While national policies and programs, such as Medicare, are pivoting to 
become more cognizant and inclusive of aging-related conditions and the treatments and 
support needed by aging Americans and their care partners, there is an urgent need to focus 
attention and investment on population health approaches to address the unmet needs, 
sociocultural contexts, and health trajectories of older people.

While a vast array of aging-related conditions can impact the daily activities and well-
being of older people, Alzheimer’s disease and Alzheimer’s disease-related dementias 
(AD/ADRD) are among the most feared of these conditions. These diagnoses portend a 
complete loss of self, including one’s own identity, purpose, and autonomy as well as one’s 
loss of self in relation to others. Profound memory loss eats away the connectedness of 
relationships spanning decades, rendering loved ones strangers – and, at times, strangers to 
be feared. As AD/ADRD advances, acute fear gives way to chronic anxiety, anger, and 
withdrawal. Caregivers of people living with AD/ADRD may find the most painful aspects 
of this process to be observing their loved ones suffer and become mere shells of the people 
they once were. It is important to distinguish dementia from AD. Dementia is not a specific 
disease; rather, it is a term that describes a set of symptoms including memory loss and 
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confusion as well as the breakdown of daily life functioning and the ability to communicate 
and interact with others. AD is the most common cause of dementia, accounting for about 
70% of patients diagnosed with dementia. Other forms of dementia include vascular 
dementia, dementia with Lewy bodies, frontotemporal dementia, Cruetzfeldt-Jakob dis-
ease, Huntington’s disease, normal pressure hydrocephalus, and mixed dementia (i.e., a 
combination of two or more sources of dementia). Typically, this group of diseases is 
referred to as AD/ADRD. In addition to degenerative diseases, like AD or Parkinson’s dis-
ease, other causes of dementia may include chronic drug use, depression, infections, stroke, 
and vascular disease. For some causes of dementia, there may be treatments to reverse 
cognitive impairment or slow down the progression of dementia symptoms. AD is a disease 
of the brain and is progressively degenerative, impairing areas of the brain that include 
learning, thinking, and bodily functioning and leading to debilitation over time. AD is cur-
rently irreversible.

Over the last two decades, there have been increasing and substantial investments in 
identifying and testing therapeutics to treat and potentially reverse AD. For example, 
researchers have focused on the role of plaque-forming beta-amyloid in the brain in accel-
erating AD-associated deterioration, leading to the development of monoclonal antibodies 
to the immune system to help clear beta-amyloid from the brain. An example of this type 
of drug is lecanamab (i.e., Lequembi), which received accelerated approval by the United 
States (US) Federal Drug Administration (FDA) in early 2023; previously, aducanemab 
(i.e., Aduhelm) was approved in 2021. Evidence from available trials does not yet establish 
definitively the effectiveness of these drugs in improving cognition (Ackley et al., 2021). 
Other drugs in development focus on preventing destruction of synapses and halting mem-
ory loss (e.g., saracatinib), while still others focus on blocking production of beta-amyloid 
(i.e., beta- and gamma-secretase inhibitors). None of these currently available therapies, 
however, has proven beneficial to all of the individuals who have participated in drug trials 
or to those who have been given these therapies in health care settings, indicating the need 
for more investment and focused research to better understand the mechanisms and expres-
sion of AD.

Increasingly, researchers and advocates are raising attention to the role of prevention 
and social factors in healthy aging. For example, the role of the microbiome and the signifi-
cance of the mind–gut relationship have been demonstrated to influence the risk for depres-
sion, anxiety, and dementia. What we eat and the health of the microbial environment in our 
digestive systems are connected to inflammation in our organs, including our brains, and 
thus impacts the processes for aging and sense of balance and well-being. In addition, 
social isolation and loneliness can impact risk for depression, cognitive decline, and risk for 
AD/ADRD. More research is needed to understand how social and environmental determi-
nants impact healthy aging and the role of nutrition and the microbiome on preventing and 
mediating the risk for dementia.

As research progresses, including more diverse communities in biomedical and com-
munity-based research is an urgent imperative. Clinical trials conducted to date have failed 
to achieve meaningful representation by minoritized and low-income communities, leading 
to results that are not generalizable to many of the Americans in greatest need of these 
therapies. Reducing health disparities among older people is critical to slowing or reversing 
the physical impacts of AD/ADRD and improving the health of older people overall. 
Toward that end, financial resources and community-engaged strategies are needed to 
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ensure that the promise of biomedical research and clinical trials is available to all. 
Population health approaches offer ways to work hand-in-hand with diverse communities 
to address a range of aging-related conditions, including AD/ADRD, and are critical to 
informing the development of primary and secondary prevention strategies that aim to 
increase health equity for all Americans.

These challenges are daunting – but not insurmountable. This Handbook aims to pro-
vide a starting point for clinicians and other practitioners eager to take on these challenges 
in innovative, meaningful ways, particularly in minoritized, limited English proficient, and 
low-income communities. The topics included here range from population health trends 
and approaches to understanding community and patient engagement to caregiver perspec-
tives and emerging trends. The Handbook aims to serve as a primer, introducing fundamen-
tal aspects of population health and participatory approaches to reducing health disparities 
and advancing health equity in the context of aging-related research. Our hope is that this 
introduction to the landscape of aging research in the most vulnerable of our communities 
will facilitate creativity, compassion, and meaningful next steps in biomedical and socio-
ecological research, community support, and clinical care.

Chau Trinh-Shevrin, DrPH
Professor, Departments of Population Health and Medicine,

NYU Grossman School of Medicine
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