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—Martin Luther King, Jr.

Of all forms of 
inequality, injustice 
in healthcare is the 
most shocking and 
inhuman.

Jonathan Jackson | jjackson31@partners.org



Current efforts in diverse recruitment
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Current efforts in diverse recruitment
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Salloway 2021 | JAMA Neur
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Current efforts in diverse recruitment
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•Justice
• Fair distribution of costs and benefits

The Belmont Report (1979)

•Respect for Persons
• Must provide informed consent

•Beneficence
• Do no harm

• All parties must understand and accept 
risks/benefits

•Justice
• Fair distribution of costs and benefits

Jonathan Jackson | jjackson31@partners.org



How do federal research guidelines 
encourage diverse inclusion?

• Over 30 aspirational policies since 1977
• Civil Rights Act of 1965
• FDA Labeling Rule (1979)
• Belmont Report (1979)
• NIH Revitalization Act of 1993
• CDC Inclusion of Women and Racial and Ethnic Minorities (1995/1996)
• NIH Policy - Inclusion of Women and Minorities (2001)
• FDA guidance on Racial Inclusion (2016)
• NIH Inclusion Across the Lifespan (2019)
• AHRQ Policy on the Inclusion of Priority Populations in Research (2021)

• We didn’t address the convenience factor
• Marginalized groups became convenient to exclude
• But at what cost?

Jonathan Jackson | jjackson31@partners.org



Landry 2018 | Health Affairs
Jonathan Jackson | jjackson31@partners.org
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• Biased sampling threatens external validity (Ramamoorthy et al., 
2015, Manly & Glymour, 2021)

• Undermines construct validity (Crane et al., 2004; Ortiz et al., 2007; 
Ramirez et al., 2006)

• Additionally limits internal validity (Deters et al., 2021; Gleason et al., 
2019; Indorewalla et al., 2021; Manly & Glymour, 2021)

• And endangers statistical conclusion validity and causal 
estimation (Mayeda 2018; Weuve 2015)

• What happens if we don’t recruit representatively?

Jonathan Jackson | jjackson31@partners.org

Lack of representation destabilizes science



Current efforts in diverse recruitment

Gleason 2019 | Alz & Dementia
Jonathan Jackson | jjackson31@partners.org

Unimpaired at baseline Mild cognitive impairment at baseline



The state of representation science
• Field is fragmented

• No clear definitions, data ontology, comparative effectiveness

• Most articles focus on single-site case studies, metrics focus only on enrollment

• Conclusions tend towards advice that is difficult to operationalize, replicate, measure

• Confounds abound
• (What is a “minority,” even?)

• Conflation of outreach, recruitment, retention, engagement activities

• Is most of diverse recruitment just the byproduct of charismatic, underpaid CRCs?

• Infrastructure is nonexistent
• Few experts, tools, resources available in generalizable, scalable form

• Study staff is rarely dedicated to recruitment

• Engagement and recruitment are entirely separated from most study protocols

• Systemic failures are left to individual study teams, research participants

Jonathan Jackson | jjackson31@partners.org
Indorewalla 2021 | J Alz Dis



So how (and when, and why) 
should we reconcile health 
justice with research rigor?
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—Lasagna’s Law

The incidence of patient 
availability sharply 
decreases when a clinical 
trial begins and returns to 
its original level as soon 
as the trial is completed.

Jonathan Jackson | jjackson31@partners.org



Why can’t we recruit diverse populations?
1. Lack of awareness of research opportunities

2. Deep mistrust of healthcare system and research studies

3. Confusion and concern over what research is

4. Limited transportation options / times

5. Inclusion / exclusion criteria (e.g., lumbar puncture, study partner)

6. Lack of plain language use in documents

7. Fear of placebo / fear of intervention

8. Health insurance coverage

9. Limited diversity on study staff

10.Poor targeting within catchment area

11.Insufficient return of value

Selected references:
Bonevski 2014 | BMC Med Res Method

Dunbar 2019 | Ped Neur
Ejiogu 2011 | The Gerontologist

George 2014 | Am J  Public Health
Gilmore-Bykovskyi 2019 | Alz & Dem: TRCI

Gul & Ali 2010 | J Clin Nursing
Howell 2020 | Alz & Dem

Indorewalla 2021 | J Alz Dis
Oh 2015 | PLoS Medicine

Otado 2015 | Clin Trans Sci
Probstfield & Frye 2011 | JAMA

Robinson & Trochim 2007 | Ethn HealthJonathan Jackson | jjackson31@partners.org



Sampling frame

Awareness

Trust/Engagement

Literacy/Motivation

Equity/Return of Value

Screening

Setting

Implementation

Retention

Lack of awareness of research opportunities

Deep mistrust of healthcare system and research

Confusion and concern over what research is

Limited transportation options / times

Inclusion / exclusion criteria

Lack of plain language use in documents

Fear of placebo / fear of intervention

Health insurance coverage

Limited diversity on study staff

Poor targeting of catchment area

Insufficient return of value

Diversity as a selection problem

Jonathan Jackson | jjackson31@partners.org
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Sampling Frame
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Literacy & Motivation

Equity & Return of Value

Screening & Enrollment

Setting
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What’s next for a science of representation
Systemic

Individual

Pop health

Social media

Market research

Library sciences

Bioethics

Biostatistics

Clinical research

Implementation

Individual variability



• Participant selection
• Selective attrition
• Site selection
• Grant selection

• Assessment errors
• Statistical validity
• Differential validity
• Lack of measurement

• Individual biases
• Adaptation biases
• Flexibility bias
• Setting biases

Jackson | under review
Jonathan Jackson | jjackson31@partners.org

Selection 
Biases

Measurement 
Error

Implementation 
& Design 
Biases

Social 
Inequities

Biological 
Disparities

Social Inequities Biological Disparities

Essentialized / Biological Disparities

• Biased treatment
• Biased access
• Environmental factors
• Structural discrimination

• Intraindividual variance
• Individual variance
• (Epi)genomic variance

• Epigenomic analysis
• Precision medicine
• Immunotherapy
• Subpopulation studies

• Science of RER
• Inferential Table 1
• Simulation research
• Sociospatial mapping
• Transport tools
• Diversity feasibility
• Inclusive team 

structure

• Differential item 
functioning

• Meta-analysis
• Interrater reliability
• Sensitivity analysis
• Move beyond central 

tendency & NHST
• Patient-centered 

outcomes

• Flexible design
• Implicit bias analysis
• Implementation 

science
• SMART & N-of-1 

designs
• Social science of 

research
• Learning healthcare 

system

• Local engagement
• Translation & 

interpretation
• Transportation support
• Equitable payment
• Trust-building
• Structural discrimination 

measures

Diversity as a coal-mine canary



Pham & Jackson | in revision
Jonathan Jackson | jjackson31@partners.org

What should we do with race?
• Race / ethnicity as risk factor for disease

• E.g., African-Americans 2-4x more likely than Whites to develop dementia

• Latinx 1.5x more likely than Whites

• Commonly attributed to comorbid factors in vasculature

• Race is often used for the following reasons in research and care settings: 
• As a construct: e.g., dimension reduction

• As a variable: e.g., proxy for genetic variation or ancestry

• As a marker for racism: e.g., selection effects in research or healthcare access

• Unfortunately, none of these are appropriate or valid conditions
• No justifiable basis for using race as anything other than as one (poor) marker of identity

• Conflation of all five proposed levels of bias
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• On race as a construct
• Race is typically a poor and undercorrelated proxy of socioeconomic factors

• Likely because race itself lacks any empirical definition

• Reliance on race as construct tends to reduce external, internal, stats validity

• On race as a variable 
• Race is an insufficient marker of genetic variation and ancestry

• In the US, race is often tied to US Census, which changes its definition every decade

• Inadvertent baselining and norming of privileged identities, sacrificing validity

• On race as an indicator of racism
• Erases bias, and therefore responsibility, from researchers and clinicians

• Similar shift in focus from barriers to individuals

• Creates misleading monoliths, for both racial minorities and majorities

What should we do with race?

Pham & Jackson | in revision
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• Think about your mechanism of action
• Apart from pulse oximeters, it’s not going to be melanin

• Do your best to measure that mechanism, environment, or exposure instead

• Leverage more useful group differentiators
• Access to care, rurality, nutrition, health literacy, housing, pollution

• But still be careful about your referent groups – what are you normalizing?

• Consider standardized set of socioevironmental factors (e.g., CDEs)
• Moving from social determinants to a quantified social exposome

• Can spot intersectional diversity and resilience factors

• Centers exposures and systems, rather than essentialization

• May help reconcile domestic health equity and global health equity research

• Race isn’t the third rail
• Can help you see potential issues in recruitment and selection, for example

• But racial identity can only ever be a marker of racial identity

Walk me through this, Jackson



Lest you think I’m immune…

Jackson 2017 | Age & Ageing
Jonathan Jackson | jjackson31@partners.org
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Using race as a marker of 
group differences

Using specific exposures and 
mechanisms as a marker of 

group differences
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Courtesy Michael J Fox Foundation
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The FIRE-UP PD Study
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Sanchez 2022 | Contemp Clin Tri

• Study designed to focus on multiple barriers
• Powered primarily for engagement metrics, cost

• Can assess dependent nature of framework

• Preliminary assessment of comparative effectiveness 

• Broad definition of “minority”
• Race, ethnicity, gender, education, income, rurality 

• Strong focus on sampling frame, protocol
• Which minorities can or want to access Fox Insight?

• Detailed engagement protocols help clarify “we’ve 

done that” or “charismatic individual” effects

Sampling selection

Awareness

Trust/Engagement

Literacy/Motivation

Return of Value

Screening

Setting

Implementation

Retention



The FIRE-UP PD Study
Sampling selection

Awareness

Trust/Engagement

Literacy/Motivation

Return of Value

Screening

Setting

Implementation

Retention
Jonathan Jackson | jjackson31@partners.org

Sanchez 2022 | Contemp Clin Tri

• Eight sites (four control)
• All sites pre-identified barrier, population, intervention

• Randomized to intervention / control within pairs

• Five month intervention

• $45,000 to intervention / $10,000 to control  

• Interventions focus on community, physicians
• Multi-pronged approach to address barriers 
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Wave 1
• Fast (days to weeks)
• Short duration
• Highly privileged
• Low representativeness
• Low researcher effort

Wave 2
• Less fast (weeks)
• Middling duration
• Somewhat privileged
• Better representativeness
• Modest researcher effort

Wave 3
• Slow (months)
• Prolonged duration
• Modest privilege
• Best representativeness
• Significant researcher effort
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• Ongoing DP1 award

• Phase I – Assess lay communities (n = 15,680)
• Intersectional focus on ethnoracial minorities, queer communities, low SES, rural, Native

• Novel recruitment method: relational organizing

• Develop mapping tools and norms based on this data for national use

• Phase II – Assess research communities
• Ethnological study of 20+ ADRD study sites around the US

• Develop outreach dashboard and workflow for sites to use

• Pilot dashboard at Boston University ADRC

• Phase III – Put ‘em together
• Develop sustainable community partnership curriculum

• Centered on diverse cohort of trans women of color

• Restructure NIA outreach platform (ADORE)
Jonathan Jackson | jjackson31@partners.org

A different kind of deep phenotyping

White Black
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Gilmore-Bykovskyi 2021 | The Geron

Justice & Rigor:
Extending to Care Settings
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• The PRECIS-2 framework for pragmatic trials
• Nine domains to assess how pragmatic a trial is

• Often considered strong real-world evidence (but stats are unfavorable)

• Randomizes health care systems rather than individuals

• However, need to integrate equity
• Selection biases still occur at level of individual

• In addition to selection effects at any level of randomization

• Proposed changes promoting equity & representation
• Equity considerations at each domain

• Additional domain of Value, to focus on Wilkins’ Return of Value

• Added dimension of stakeholder groups for each domain

• Organizational level: Health care system

• Team level: Clinician / Research team

• Individual: Patient and care partner(s)

• New metrics for each Core Working Group of IMPACT Collaboratory

Quiñones 2020 | J Am Ger Soc
Gilmore-Bykovskyi 2021| The Gerontologist

Traditional Outcomes

Equity Outcomes

Justice & Rigor: ePCTs
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• What should we do when clinical trials stop early?
• Lots of concerns emerge, with respect to safety, communications, even emotions

• Trial participants often hear about these stoppages when we do—from the news

• What is our duty as trialists, sponsors, advocates? 
• Convened stakeholder group to discuss pretrial, midtrial, posttrial stopping

• How do we communicate and support participants and their families?

• Our recommendations
• Fiendishly complicated legal and fiduciary requirements, esp for public companies

• But there should be a detailed plan and resources for all trials in case of early stopping

• This includes dyads, families, and study partners

• Let people know during consent, and remind them often

• Stay in touch, in the event of related coverage

• Set up private meetings to discuss study details, including treatment condition assignment

• Working closely with advocacy organizations may help all stakeholders

• News releases should provide some direction for participants and their families 

• Study sites must get in touch with participants as soon as possible

• Leverage social and digital media platforms to let folks know when they’ll know
Largent 2022 | Alz & Dem

Justice & Rigor: Trial Outcomes
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Justice & Rigor: Neuroimaging

• How should we handle emergent technologies?
• MRI is now highly portable, and can be used in remote and resource-limited settings

• Exciting and concerning consequences to democratizing access to brain imaging tools

• RF1 grant to examine ethical, legal, and social issues in this space

• Broader access is good, but…
• Practical concerns such as safety, training, research design

• Differential access to fixed vs portable MRI for marginalized populations

• Elided distinction between clinical research and care

• Legal consequences when technology is widely available

• Developing recommendations on ELSI
• Focus on including marginalized and minoritized populations at all levels

• Ensure data are not identifiable

• Use of algorithmic analysis should be transparent and interrogable

• Robust communication to minimize / mitigate misinformation tactics

• How to handle participant access (and ownership) of results
Shen 2021 | NeuroImage

Jackson et al | under review
Jackson, Shen, Iles | in prep
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Justice & Rigor: Rethinking Trial Designs
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• NASEM Report issued in May 2022
• Note: I served on this committee through June 2021

• Lack of representation has wide-ranging effects
• Using Future Elderly Model, savings in the hundreds of billions
• Stunning limits to generalizability 
• But also limits overall scientific innovation

• An apparent contradiction in policy
• Agencies hope to improve diverse participation and inclusion
• Same agencies tried to improve protections for “exploited” and 

“vulnerable”
• Clear policies for one but not the other – effort over efficacy

• Missingness is pervasive in data reporting
• SGM populations in research is barely reported
• FDA is particularly excoriated for lack of action

• Other barriers to representative trials abound
• Individual and community factors are often misrepresented
• Most barriers stem from research teams, funders, policymakers
• Trust is indeed an issue – but not willingness to participate
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• Recommendations attuned to systemic needs

• HHS and agencies need to improve fidelity
• Can’t fix what we aren’t observing 
• Need to better plan, monitor, report, evaluate representativeness
• Improve incentives like tax credits, fast-track, exclusivity
• Journals need to help out too

• Better approaches to remuneration
• Largent and Lynch (2017) heavily invoked
• Allow for differential compensation based on hardship/burden

• Improve infrastructure and workforce
• Particularly for leaders
• Provide training, promotion incentives
• Build infrastructure across systems to make diversity easier

• These are solid recommendations
• Implementing these recommendations may create new challenges
• Risk of substandard quantification of representation
• But what if we could go further?
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• What does going further look like?

• There are tools available at the researcher level
• The best ones need time, money, and/or expertise
• Better integration of marginalized voices
• More robust efforts at recruitment, engagement, retention
• Alternatives to RCT: modifications, PCTs, n-of-1, SMART, equipoise
• Statistical supports: inverse probability weighting, g-estimation
• Moving beyond NHST and central tendency

• What about balancing risks of exclusion?
• May consider new models of data ownership, access, licensing
• Community IRBs or External Review Boards
• Broadened definitions of participation and expertise in research
• Bioethics was largely missing from report (policy’s there!)

• May more elegantly approach nuance with this approach
• But systems / intersectional approaches are paramount

• What if lack of diversity isn’t the whole problem?
• There may be fundamental limits to the way we typically conduct research
• Diversity will likely come at the cost of inclusion in the short term
• Perhaps diversity problems are symptomatic of larger shortcomings
• Science may need operationalized approach to Justice for elegant solutions



So what does all this mean?
• Diversity is a stopgap for inclusion on the way to representation

• The terms have never been interchangeable

• Strong scientific justification for representative sampling

• “Diversity” is a floor, not a ceiling

• We have work to do within science before we blame larger societal failures

• JEDI needs quantification to fit in our world of health
• Dire need for creation of CDEs, workflows, and protocols

• Precision measurement and intervention is within reach

• Convergent compatibility with thoughtful statistical theory

• This is just the tip of the iceberg
• Resources from market research, epidemiology, LIS, bioethics, social theory

• Possible new field of research, between pop health and clinical research

• Glimmers from pragmatic trials, imp sci, learning networks

• Equity will soon be the primary driver of health innovation
• The emergence of personalized and precision approaches requires it

• All rigorous science and policy must necessarily be equitable
Jonathan Jackson | jjackson31@partners.org
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Bonus slides
(oh dear)
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Here’s some broad advice
• Separate catchment area from sampling frame

• Who can really participate in that protocol, given its design?

• Helps avoid fallacy of overestimating participant willingness (Lasagna’s Law)

• Be thoughtful before implementing quick fixes from other sites
• Don’t recruit in Black churches unless you have time to spend in Black churches

• There are no cultural monoliths, so it’s always better to trust local input

• You probably have an awareness problem that needs fixing
• Failing to solve for this barrier tends to negate other efforts

• If you want to get new folks in your study, you have to do new things
• Diverse participation in research is a workflow problem, not a scaling problem

• Trust the experts - your CRCs and RAs
• They can clearly see the barriers and effective solutions

• When in doubt, be scientific - go out and measure some stuff
Jonathan Jackson | jjackson31@partners.org



Here’s a little concrete advice
• Use plain language for everything, including your ICF

• Language equity shouldn’t be the problem it is, but let’s at least get English right

• Aim for 5th grade reading level, but no higher than 8th

• Use clinician champions and research ambassadors
• This becomes easier if you have a solid clinic / community presence

• Think about what you can offer clinicians to support research (hint: your expertise)

• Design for a strong return of value
• Beyond return of results - make it easy / free / fun to participate

• If you can’t return any results or decent compensation, do participant celebrations

• Sustained community entrenchment works but takes time
• Can’t float in and out, magic number seems to be around 7 years

• Talk to communities and families, not just prospective participants

Jonathan Jackson | jjackson31@partners.org



Here’s some more concrete advice
• Schedule visits with the patient in mind

• Low-traffic times of day, maintain familiar faces for study visits

• Thank them often, build in extra time to explain study and novel findings

• Make sure there are participation options for screen-fails
• Other studies should be offered, even outside your study team

• At least build a database or registry for recontact

• Retain them as ambassadors because they’re already engaged

• Do some social, digital, and traditional media
• Your CRCs and RAs are better at this than you

• Media presence gives you solid set of engagement metrics

• Diversify your team. At all levels
• Look for local voices, not just faces that reflect the group you want

Jonathan Jackson | jjackson31@partners.org
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Hemley et al | under review

Justice & Rigor:
A Targeted Theory of Change

“Researchers aren’t from Boston and don’t 
know the history of their own institutions 

and the communities they’re trying to 
engage. They don’t understand why they’re 

not welcome.”

“What are people going to do with the data? 
We have to be at the table asking the 

questions, not just being used as guinea 
pigs, because  that has been the reality.”
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Justice: the Third Pillar
• Strengthen compliance, reporting, transparency

• Demographic / subgroup data often unreported, missing, despite requirements

• Develop detailed, transparent reporting as well as accountability (enforcement)

• End ongoing research abuses

• Identify, measure, systemically address exclusionary research
• Assess and address data burden

• Model overlapping, currently unmeasured selection biases

• Promote language equity, even for English speakers

• End practices that exclude on the basis of researcher convenience

• Move beyond proportional representation
• No scientific basis for representation at the level of census tracts

• Focus on disease risk or burden

• No basis for Whites as referent group

Jonathan Jackson | jjackson31@partners.org Gilmore-Bykovskyi 2020 | Trends Mol Med



Justice: the Third Pillar
• Build sustained, reciprocal relationships with marginalized communities

• Stop centering research goals on researcher / institution

• Develop participant experience metrics

• Broaden definition of “participation” in research

• Don’t lament mistrust – become trustworthy

• Develop sciences of research participation and inclusion
• Build evidence-based, mechanistic guidance for study design, recruitment, retention

• Systemically identify and address research barriers

• Remember that the plural of anecdote is not data, even for diverse recruitment

• Recognize connection between research and health inequities
• Without justice in research, we cannot solve health inequities

• Build an infrastructure to support measurement and intervention on justice pillar

• If successful, will create daylight between inequities and disparities

Jonathan Jackson | jjackson31@partners.org Gilmore-Bykovskyi 2020 | Trends Mol Med



PBS (1993)
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The FIRE-UP PD II Study

Jonathan Jackson | jjackson31@partners.org

• What was the mechanism of action in Phase I?
• Control sites saw a bump in representation, too

• Is merely orienting to “diversity” sufficient?

• Do bespoke interventions contribute over & above best practices?

• Are there separable influences on diversified recruitment?

• Design
• Harmonize community engagement activities prior to study recruitment

• 3 activities (1/month) with CBO and CHC partner ($10k stipend)

• 4 intervention-control pairs ($50k - $20k)



But, uh, how do we operationalize Justice?
it seems so. hard.

Jonathan Jackson | jjackson31@partners.org



Current efforts in diverse recruitment

Gleason 2019 | Alz & Dementia
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Current efforts in diverse recruitment

Jonathan Jackson | jjackson31@partners.org

Salloway 2021 | JAMA Neur
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Jonathan Jackson | jjackson31@partners.org

• A fundamental need to restore and empower
• Historically, policy has been slow, ineffective, piecemeal

• Major policy shifts have been reactive, introducing downstream headaches

• Revisiting the goals of justice to balance risks of inclusion and exclusion is our best bet

• Justice means elegant solutions to hard questions
• Broadened, omni-stakeholder benefits from science - on self-determined timelines

• Individual, institutional, community and societal risks of exclusion integrated into models

• Risks of inclusion need to be clarified and addressed with systems approach too

• Introducing flexibility and context leads way for future of research

• Better us, better science, together
• Reifying what we mean by Justice, and for whom, is an excellent first step

• Integrated approach to bias reduction presents us with many available tools and frameworks

• There is no tension between rigorous science and just science

• Diversity and representation may be regarded as a symptom of scientific quality

That Third Pillar



FDA Clinical Trials Snapshots (2017)

50.8% 76.5% 5.9%13.4% 18.3%Est US pop 16.0%

55% 78% 5%3% 8%Median DTS 11.5%

0.47 0.35 1.441.64 0.85CoV DTS
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Landry 2018 | Health Affairs
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Ison et al | in revision

Recruitment for ADNI3



Minorities reached out 

Engaged 
18%

Recruited 
0%

Enrolled  
0%

Recruitment phase

Target populations (number of participants)
African-

American 
women

African-
American 

males

Other 
males

Total

1. Reach out (communicated information about ADNI III) 11 6 136 153
2. Engaged (showed interest and met the enrollment 
criteria) 2 1 43 46

3. Recruited (were screened) 0 0 9 10

4. Enrolled (filled out the forms) 0 0 8 8

Recruitment phase
Target populations (number of participants)

African-American All seniors Total

1. Reached out 25 72 97

2. Engaged 15 58 73

3. Recruited 8 22 30

4. Enrolled 6 17 23

Minorities reached out 

Engaged 
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Recruited 
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Enrolled 
75%
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Ison et al | in revision

Recruitment for ADNI3
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Site Selection
Protocols

Recruitment & 
Feasibility

Brand identity
campaign

Data burden 
analysis

Patient 
advisory boards

Patient 
focus groups

Localized 
partnership 

activities

EPPIC-Net Clinical Trial Network 
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Ison, Gonzalez & Jackson | in prep
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Sampling Frame

Awareness

Engagement / Trust

Interest / Education

Return of Value

Study Design

Randomization

Jackson | in prep
Jackson | under review

Indorewalla et al | in revision
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Kind et al | forthcoming
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T H E C H IC A GO
MO VE MEN T
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Indorewalla et al | in revision

Macht et al | in prep

What’s next for a science of inclusion



Bissonnette 2012 | Health & Place

What’s next for a science of inclusion



The FIRE-UP PD II Study
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Pre-intervention harmonized 
activities (3 months)

• ALL SITES
• 2 PARTNERS:

• Community-Based Organization
• Community Health Center

• 3 MONTHLY COMMUNITY ACTIVITIES
(starting in March)

• CLINIC WORKFLOW: written 
materials for consideration, including 
all patients

Surveys (35 participants /  
site)

Intervention (6 months)
• CONTROL : Regular recruitment 

workflow

• INTERVENTION:
• *Clinical awareness
• * Trust
• *Referrals

Surveys (35 participants / 
site)



Towards a Quantified Science of 
Engagement and Recruitment
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