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Achieving Health Equity in Embedded Pragmatic Trials for
People Living with Dementia and Their Family Caregivers
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Embedded pragmatic clinical trials (ePCTs) advance research
on Alzheimer’s disease/Alzheimer’s disease and related
dementias (AD/ADRD) in real-world contexts; however,
health equity issues have not yet been fully considered,
assessed, or integrated into ePCT designs. Health disparity
populations may not be well represented in ePCTs without
special efforts to identify and successfully recruit sites of care
that serve larger numbers of these populations. The National
Institute on Aging (NIA) Imbedded Pragmatic Alzheimer’s
disease (AD) and AD-Related Dementias (AD/ADRD) Clini-
cal Trials (IMPACT) Collaboratory’s Health Equity Team
will contribute to the overall mission of the collaboratory by
developing and implementing strategies to address health
equity in the conduct of ePCTs and ensure the collaboratory
is a national resource for all Americans with dementia. As a
first step toward meeting these goals, this article reviews
what is currently known about the inclusion of health dispar-
ities populations of people living with dementia (PLWD) and
their caregivers in ePCTs, highlights unique challenges
related to health equity in the conduct of ePCTs, and sug-
gests priority areas in the design and implementation of
ePCTs to increase the awareness and avoidance of pitfalls
that may perpetuate and magnify healthcare disparities. J
Am Geriatr Soc 68:S8-S13, 2020.
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Minority ethnic groups have higher rates of dementia
yet worse health outcomes relative to white people

living with dementia (PLWD).1,2 Nonetheless, minority eth-
nic and low socioeconomic groups and their caregivers
remain underrepresented in traditional dementia efficacy
clinical trials.2-4 Indeed, the efficacy, safety, and tolerability
of treatments have not been sufficiently assessed for health
disparities populations writ large—racial and ethnic minori-
ties, low socioeconomic status groups, underserved rural
residents, and sexual and gender minority groups5—
creating critical knowledge gaps at a time when our aging
population is becoming increasingly diverse. These gaps
threaten the generalizability and applicability of future
dementia treatments to the wide array of PLWD from
underrepresented communities and disadvantaged
populations experiencing health disparities.4,6

The sparse evidence applicable to health disparity
populations derived from Alzheimer’s disease (AD) and
AD-Related Dementias (AD/ADRD) efficacy trials extends
to pragmatic clinical trial designs embedded in healthcare
systems (HCS). Although the aim of embedded pragmatic
clinical trials (ePCTs) is to improve the evidence base by
conducting clinical research in real-world settings, virtually
no prior work has examined a range of health equity issues
that may impact ePCTs in AD/ADRD research. The ePCTs
have unique design features that introduce additional novel
challenges with respect to health equity. For example, HCS
and other sites of care that commonly serve PLWD, such as
nursing homes, are commonly segregated along racial and
ethnic dimensions. Thus minority ethnic groups and other
health disparity populations may be underrepresented or
worse, excluded, from ePCTs without special efforts to
identify and successfully recruit HCS and other community
sites that serve these populations.

From the *Department of Family Medicine, Oregon Health & Science
University, Portland, Oregon; †OHSU-PSU School of Public Health, Oregon
Health & Science University, Portland, Oregon; ‡Hinda and Arthur Marcus
Institute for Aging Research, Hebrew SeniorLife, Boston, Massachusetts;
§Department of Medicine, Beth Israel Deaconess Medical Center, Harvard
Medical School, Boston, Massachusetts; ¶Department of Neurology,
Massachusetts General Hospital, Boston, Massachusetts; ∥USC Suzanne
Dworak-Peck School of Social Work, University of Southern California,
Los Angeles, California; **Department of Health Policy and Management,
University of North Carolina, Chapel Hill, North Carolina; and the
††Department of Psychiatry and Behavioral Sciences, University of
California Davis, Davis, California.

Address correspondence to Ana R. Quiñones, PhD, Oregon Health &
Science University, 3181 SW Sam Jackson Park Road, Mail code CB669,
Portland, OR 97239. E-mail: quinones@ohsu.edu

DOI: 10.1111/jgs.16614

JAGS 68:S8-S13, 2020
© 2020 The American Geriatrics Society 0002-8614/20/$15.00

mailto:quinones@ohsu.edu
http://crossmark.crossref.org/dialog/?doi=10.1111%2Fjgs.16614&domain=pdf&date_stamp=2020-06-26


The reproduction of existing disparities may be another
significant challenge when moving from efficacy to effective-
ness trials. The ePCTs are, by definition, embedded in exis-
ting systems of care. To the extent that healthcare
disparities in access and quality of care exist within these
systems, there is a significant risk of reproducing or exacer-
bating these inequities as ePCTs are implemented as part of
“routine care” in HCS. The ePCTs also operate under the
general assumption that sufficient evidence for the efficacy
of the interventions has been established when in fact evi-
dence may be lacking or not well established for minority
ethnic and other health disparity populations.4,7,8 In addi-
tion, the accurate identification of health disparity groups
in administrative or electronic health record (EHR) data is
particularly salient in ePCTs because study participants do
not have the opportunity to self-report or corroborate infor-
mation. Instead, ePCTs often rely on how these demo-
graphic data are represented in systems that vary in
accuracy.

Interventions introduced on a systems level must also
be tailored to PLWD and their caregivers from various
sociodemographic and cultural dimensions, yet the litera-
ture provides little guidance on the types of adaptations
needed. Therefore, when it comes to diverse populations,
the implementation of an ePCT often occurs in an “evi-
dence vacuum.” This creates unique challenges for histori-
cally underserved and underrepresented populations and
threatens the “readiness” of moving evidence-based pro-
grams from efficacy to pragmatic designs because these pro-
grams are not founded on representative and inclusive
populations.9,10

It is imperative that a health equity lens be central to
the design of AD/ADRD studies so the inclusion of health
disparity populations be considered early, often, and
thoughtfully in ePCTs from inception to end. A recent infu-
sion of research funds and increased national and interna-
tional attention to AD/ADRD signals prioritization of
ameliorating the effects of AD/ADRD on PLWD and their
caregivers. However, it is critical that AD/ADRD trials aim
for true population representation, achieved through con-
certed efforts to represent health disparity populations, and
establish effectiveness of nonpharmacologic programs.

This article highlights specific aspects of ePCTs that
have vast implications for health equity in the generation of
good quality research. To this end, the Health Equity Team
(HET) contributes to the overall mission of the National
Institute on Aging (NIA) Imbedded Pragmatic AD/ADRD
Clinical Trials (IMPACT) by developing and implementing
strategies to address health equity in the conduct of ePCTs
to ensure the collaboratory is a national resource of all
Americans with dementia. As a first step, this report reviews
what is currently known about the inclusion of health dis-
parity populations of PLWD and their caregivers in ePCTs,
highlights unique challenges related to health equity, and
suggests priority areas in the design and implementation of
ePCTs to increase the awareness and avoidance of pitfalls
that may perpetuate and magnify healthcare disparities.
The focus in many of the examples presented is on race/eth-
nicity because these are the groups for which there is the
most peer-reviewed work and evidence base. Concerns
raised about transmitting inequities may not occur and
operate in the same way for other health disparity groups.

Important continued work for the HET will be to evaluate
challenges across health disparity groups.

HEALTHCARE DISPARITIES FOR PLWD AND
FAMILY CAREGIVERS

There is growing evidence of disparities in the epidemiology
and health outcomes in AD/ADRD populations. Black
Americans are twice as likely and Latinos are 1.5 times
more to have dementia compared with non-Latino white
Americans.1,11-13 Among community-dwelling persons with
dementia, black Americans and Latinos have higher levels
of neuropsychiatric symptoms of dementia.14 Studies have
found that Latino family caregivers endorse higher levels of
psychological stress compared with their white non-
Hispanic counterparts.15,16 The economic impact of demen-
tia may be felt disproportionately by minority ethnic
families, particularly black American, Latino, and American
Indian and Native Alaskan families because, on average,
these groups have less disposable income and higher rates
of poverty.17 Minority ethnic older adults are more likely to
be misdiagnosed18 and less likely to receive cognitive
enhancers as part of their dementia care.19

Marked and persistent racial and regional differences
in the quality of care provided to PLWD are also apparent.
For example, black Americans (compared with white Amer-
icans) with advanced dementia and those living in the
southeastern United States (compared with those living in
other regions) are far more likely to receive aggressive,
costly interventions of questionable clinical benefit at the
end of life, such as tube feeding or hospitalizations.11,20-27

These differences persisted from 2000 to 2014.36,40 Access
to dementia care and the quality of this care varies widely
for PLWD and their informal family caregivers. Minority
ethnic older adults are more likely to be housed in nursing
homes and long-term care facilities that are underresourced
and racially segregated.28-30 The quality of care delivered in
nursing homes that serve predominantly minority ethnic
PLWD is lower, and these nursing homes are more likely to
be afflicted by serious deficiencies such as low staffing
ratios, low occupancy rates, and financial instability.29,30

Although traditional efficacy trials test a drug or treat-
ment under highly controlled conditions, ePCTs test effec-
tiveness in real-world settings under conditions that are not
as controlled. By design, all PLWD served by a given HCS
should be eligible for inclusion in ePCTs regardless of their
background. However, the regions from which HCS or
clusters (eg, nursing homes) are selected, the nature of the
intervention, and other factors such as residential racial seg-
regation and high racial/ethnic concentration in institutional
settings (eg, nursing homes), have important implications
for health equity. Because ePCTs emphasize research con-
ducted in usual clinical care settings and workflow, deliber-
ative efforts are needed to prevent exclusion of minority
ethnic populations in ePCTs.

The usual considerations of adapting interventions to
different cultural contexts apply in ePCTs. For instance,
evidence-based behavioral interventions require substantial
effort to adapt to culturally sensitive materials and delivery
of programs. Frameworks have been developed to guide the
cultural adaptation process31 and characterize types of
adaptations,32 but these have not been widely used in
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intervention studies of nonpharmacologic interventions for
PLWD and family caregivers.33,34 Further, evidence on best
strategies for adaptation or tailoring may also be sparse.35

To this end, implementation science approaches may be
helpful in guiding the adaptation process with respect to
diverse populations,36 and process evaluation may also be
valuable in understanding how interventions are experi-
enced across diverse segments of the population and various
stakeholder groups.

SPECIFIC HEALTH EQUITY CONSIDERATIONS
IN AD/ADRD ePCT DESIGN

In Table 1 and detailed here, the Pragmatic Explanatory
Continuum Indicator Summary (PRECIS-2) framework37

and its domains are used to highlight health equity consid-
erations in the design of ePCTs.

1. Eligibility criteria: ePCTs typically aim to enroll all indi-
viduals in a clinical setting with minimal eligibility
criteria. Thus inclusion of health disparity populations
in ePCTs depends on the demographic profile of the clin-
ical site within an HCS. Assessment of patient demo-
graphics within randomized sites is needed to determine
if they comprise a representative subset of patients
served by an HCS as well in the HCS catchment area.
Aiming for representative samples relative to ADRD bur-
den for minority groups is an important design strategy
to improve precision of estimates, and in many cases, it
can help ensure adequate samples to power comparisons
of effectiveness. Oversampling of disparities populations
may also be needed to address gaps in evidence. More-
over, accurate identification of specific demographic
groups from the HCS’s EHR may not be complete or
accurate with regard to sociodemographic information.

2. Enrollment/Recruit/Retain: Although considerable litera-
ture has been published about the challenges of rec-
ruiting diverse participants at the individual level, there
is a paucity of prior work describing recruitment of
minorities within so-called clusters of care settings within
HCS that themselves may have distinct values and per-
ceptions of research. Researchers clearly need to engage
and recruit HCS or units within HCS that serve diverse
PLWD and their families. For example, to the extent that
HCS/units are segregated with respect to race/ethnicity,
balancing or stratifying clusters at randomization based
on known proportions of minorities may be important,
particularly when outcomes may be associated with
race/ethnicity.

3. Setting: To the extent that AD/ADRD disparities (eg, in
access or quality of care) exist within the routine care of
a clinical setting HCS, there is substantial risk that these
disparities will be reproduced in implementing the inter-
vention in the context of an ePCT. For example, minor-
ity ethnic older adults are more likely to reside in
nursing homes with lower quality of care and fewer
resources.29 Thus recruitment and outcomes may be
adversely impacted by existing disparities at the nursing
home level.38 Lack of trust and communication barriers
may be particularly important to address with ethnically
and culturally diverse PLWD and their caregivers in

settings with less culturally and linguistically competent
care to avoid poor recruitment and intervention fidelity.

4. Organization: Traditional efficacy trials often rely on
research infrastructure and personnel to ensure strict
adherence protocol for relatively straightforward inter-
ventions. In contrast, ePCTs for AD/ADRD aim to
embed oftentimes complex interventions into the usual
clinical care flow of frontline providers in a HCS. Taken
together, there is greater risk in ePCTs for provider
biases and factors that further complicate implementa-
tion, such as language or health literacy barriers that
perpetuate inequitable delivery of the intervention.

5. Flexibility (delivery): Despite training, implementation
protocols, and incentives, the ultimate delivery of the
intervention in an ePCT is intentionally flexible and up
to the discretion of the clinical providers. Thus existing
disparities in access or quality of care that already exist
within HCS are likely to be reproduced in an ePCT. Pro-
vider background and cultural perspectives may affect
implementation delivery and the resources needed for
successful training.

6. Flexibility (adherence): The ability of many HCS to tai-
lor evidence-based interventions culturally and linguisti-
cally may be very limited without technical assistance
and stakeholder engagement, leading to ad hoc and
uneven adaptation and adherence to the interventions by
PLWD and their caregivers from diverse populations.39

7. Follow-up: Participant follow-up in ePCTs relies on exis-
ting HCS practices, patient-level transitions and
reporting, continuity of care, and completeness of
administrative secondary data sources (eg, claims). To
the extent that disparities already exist in these entities,
they have the potential to translate into differential
follow-up among minorities and potentially affect the
validity of the trial results in these groups. Moreover,
differences in mortality among PLWD may influence
observed disparities when considering losses to follow-
up in ePCTs. These factors should be deliberated in the
design of the ePCT as well as its analysis.

8. Primary outcome: Outcomes assessed must be relevant
and important to health disparity populations, who
should be viewed as key stakeholders in the research
design process. In addition, instruments to assess selected
outcomes should be translated and validated for use in
linguistically and culturally diverse populations. Process
evaluation may be important to help understand how
evidence-based trials are experienced by diverse
populations and how providers deliver interventions to
diverse populations.

9. Primary analysis: Leveraging of existing/minimal data
collection in ePCTs is likely to obscure important mecha-
nisms of action that may be at play for minority groups
in key patient and caregiver-centered outcomes. It is
important to do the upfront work with stakeholders to
identify important measures and hypothesized mecha-
nisms to supplement collection efforts or, at the very
least, acknowledge these data limitations in discussing
and framing trial results. Process evaluation, along with
other qualitative approaches, can help identify mecha-
nisms and opportunities to improve intervention imple-
mentation and meet the needs of diverse populations.40

In addition, subgroup analyses hinge on having sufficient

S10 QUIÑONES ET AL. JULY 2020-VOL. 68, NO. S2 JAGS



Table 1. Considerations in Efficacy vs Pragmatic Trials Using the PRECIS-2 Framework

Domain Efficacy trial considerations Pragmatic trial considerations

Eligibility criteria
Who is selected to participate?

Strict inclusion criteria Broader, no restrictions on comorbidities
with AD/ADRD

Health equity considerations: Strict inclusion
criteria may exacerbate exclusion of minority
populations (eg, English speaking, etc)

Health equity considerations: Minority
group inclusion is challenging due to
eligibility occurring at HCS. Accurate
identification of demographic
characteristics in EHR/admin data is a
major challenge

Recruitment
How are participants recruited?

Recruit at individual level Recruit at system/cluster level
Health equity considerations: Adequate
numbers recruited to ensure sufficient
sample size using best practices for
recruiting minorities

Health equity considerations: Ensure
HCS/sites serve minority populations
willing to participate

Setting
Where is trial being done?

Conduct trial in settings conducive to
research

Conduct trial in applicable real-world
settings

Health equity considerations: Study sites
conducive to efficacy trial conditions may be
less likely to serve minority populations

Health equity considerations: Many
HCS/sites of care are segregated; assess
and ensure sufficient race/ethnic group
population in site/system

Organization
Expertise/resources needed to deliver
intervention?

Modify/impose on clinic workflow Use existing clinic workflow
Health equity considerations: Modifying
clinic workflow provides opportunities to
correct conditions that result in disparities in
clinical care

Health equity considerations: Usual clinical
workflow may result in a continuation of
conditions that give rise to disparities
including potential provider bias

Flexibility (delivery)
How should intervention be
delivered?

Implementation up to investigators Implementation up to providers
Health equity considerations: Strict study
protocols and fidelity assurance between
data collectors limits differential
implementation between study subjects

Health equity considerations: Leaving
intervention delivery up to providers may
lead to replication of existing disparities in
access or quality of care. Background and
training of providers may impact delivery

Flexibility (adherence)
Measures to ensure participants
adhere to intervention?

Adherence specified by investigators End users decide how to engage with
intervention

Health equity considerations: In
well-designed trials monitoring of adherence
to study protocols limits differential
implementation between study subjects

Health equity considerations: Tailoring or
adaptation of evidence-based interventions
to diverse populations may be ad hoc or
may not occur at all. Adherence to
intervention may be uneven as a result

Follow-up
How closely are participants followed
up?

Number of follow-ups chosen by
investigators

No more follow-ups than is standard in
usual care

Health equity considerations: Ability to
monitor whether minority study participants
are more likely to be lost to follow-up during
study period

Health equity considerations: Unclear if
monitoring of minority groups will occur to
assess sustained outcome effects or
differential rates of attrition/retention in the
course of standard/usual follow-up care

Primary outcome
How relevant is it to participants?

Investigators select outcomes Select outcome important to all
stakeholders

Health equity considerations: Outcomes are
selected by the investigator teams a priori
and may or may not be relevant to minority
populations

Health equity considerations: Outcomes
must be relevant and important to minority
populations. Instruments to assess
outcomes must be translated and validated
for linguistically and culturally diverse
groups

Primary analysis
Are all data included?

Consideration of nonadherence, etc Intent-to-treat analysis leveraging existing
data or minimal data collection

Health equity considerations: Subgroup
analyses may allow for examination of
nonadherence and differential
implementation

Health equity considerations: Limited data
collection threatens assessment of
mechanisms that may differ between
minority groups. Subgroup analyses
require sufficient minority participants to
enable comparisons and may falsely
suggest lower effectiveness for minorities if
there is differential delivery/implementation

Abbreviations: AD/ADRD, Alzheimer’s disease/Alzheimer’s disease and related dementias; EHR, electronic health record; HCS, healthcare system.
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participants to enable subgroup comparisons and
should be planned for in the design of ePCTs and
prespecified in the statistical analysis protocol. Opti-
mally, studies need to be powered to allow meaningful
examination of effectiveness by race/ethnicity or other
groups. If underpowered, analyses may show lack of
differences in effectiveness by subgroup when they do
in fact exist. Further, subgroup analyses may falsely
suggest the intervention is less effective for minorities
if there is differential delivery or implementation of
the intervention.

ADDITIONAL CONSIDERATIONS

The concept of value as it pertains to ethnic and cultural
considerations may not be adequately captured in the
PRECIS-2 domains. Although the domain of Primary Out-
come focuses on relevance to participants, this may again
fail to consider the relevance across PLWD in randomized
HCS. It may be worth scoring interventions on the Breadth
of Value, that is, relative to burden assumed, a higher score
to a set of outcomes relevant to participating HCS, clini-
cians, PLWD and their caregivers, and lower scores for out-
comes relevant to a single or narrow set of stakeholders. In
this way, elements of systemic and institutional culture to
better characterize health equity may once again be crucial
for other aspects of ePCT viability, such as implementation
and dissemination, bioethics, appropriate engagement of
additional stakeholders, and development of outcomes and
technical data.

RESEARCH PRIORITIES ADVANCED THE FIELD
OF HEALTH EQUITY IN EPCTS

Achieving health equity in ePCTs should be driven by over-
arching ethical principles such as social justice and inclu-
sion. Given the nature and complexities of ePCTs, if left
unexamined, they can undermine access to state-of the art
research in real-world settings and dilute stakeholder prefer-
ences around outcomes that matter to them. Good scientific
practice includes representation of diverse groups with het-
erogeneous experiences in dementia assessment, treatment,
and delivery of care. Examining heterogeneity, both
between groups and within groups, affords scientific
advancement by considering putative mechanisms of action
that may play a key role in the prevention, treatment, and
care of dementia.

Health equity cannot be achieved passively; it requires
a concerted investment of resources. However, these invest-
ments will yield important gains by resulting in a more
inclusive and improved science. The ePCTs are central in
ensuring that PLWD, their families, and the providers and
organizations that serve them receive focused, timely, and
acceptable care. In conducting ePCTs, inclusion of adequate
samples of minority groups is a critical design issue that
needs to be addressed upfront. Partnering with HCS or
agencies that serve larger numbers of ethnic minority or
other diverse populations should be considered. This is par-
ticularly important given the evidence vacuum that exists
for many diverse populations. These considerations will
have implications for study costs because recruitment of

disparity populations will be more resource intensive but
critical to rectify inadequate existing evidence for the effi-
cacy of interventions. Equally critical is the role funders
must play to ensure accountability in design strategies and
adequate samples of minority groups in ADRD research.
These strategies will only be effective insofar as funders and
stakeholders are able and willing to enforce health equity
goals.

1. Health equity should be addressed in each PRECIS-2
domain and by explicitly addressing health equity at
multiple levels (eg, PLWD and caregivers, frontline pro-
viders, HCS) within domains. The ePCTs would be
encouraged to look at multiple levels of change based on
the unit of analysis or intervention and assessing the
degree to which health equity was attained.

2. The ePCTs have the opportunity to advance the field by
extending our knowledge and expanding into underrep-
resented communities. Study participation exclusions
(eg, comorbidities, age, language, health literacy) in tra-
ditional efficacy trials do not reflect the complexity of
PLWD. Study designs should incorporate and directly
address health equity considerations early in the pilot
phase to address recruitment and retention, cultural and
linguistic considerations, workforce enhancements, and
adherence measures. When a gap in evidence exists for
underrepresented groups, adaptation of evidence-based
treatments should be drawn from existing frameworks
in the area of implementation science. This would ideally
occur at the pilot-testing stage before large-scale
implementation.

3. The ePCTs should, whenever possible, be sufficiently
powered and ensure that all analyses are conducted,
reported, and published by sex and race/ethnicity. If
these data are collected, they need to be reported. In the
same vein, compliance and regulatory agencies need to
hold studies accountable for lack of reporting and/or
reasons for failure to meet diversity and inclusion target
accrual goals.

Disparities in quality and access must be monitored in
the conduct of ePCTs. Because our knowledge of disparities
in health care and services for PLWD and family caregivers
is still relatively new, this knowledge will help inform the
field more broadly. Although much of the thinking and
discussion centers around minority ethnic populations,
achieving health equity for other health disparity populations—
rural residents, low socioeconomic populations, and sexual and
gender minority groups—will require exposition of consider-
ations that may not overlap with those of minority ethnic
groups. Future work should consider a broad and intersectional
treatment of health equity implications in ePCT design for these
important health disparity populations.

As such, the HET of the collaboratory is well poised to
increase the knowledge base to guide, support, and monitor
collaboratory-funded ePCT pilot studies to ensure that
issues related to health equity are integrated into the design
and conduct of research. Pilot awards are the cornerstone
of the collaboratory’s activities, and, as such, they consti-
tute an important group to reach, inform, and train. The
HET will be instrumental in developing and disseminating
guidance and training materials for pilot awardees related
to integrating issues about health equity into the conduct of
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ePCTs among PLWD and their caregivers. In addition, the
HET will coordinate with other collaboratory cores to
ensure issues related to health equity are integrated into all
aspects of ePCT research for PLWD and their caregivers.
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