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Addressing the Science of Diversity
Time for Scientific Rigor and Integrated Approach
Presentation Outline

« Defining diversity and its impact
* Why diversity?
— Driving force for excellence and innovation

— The evidence

« Addressing four cross-cutting diversity challenges with
scientific rigor
— Science of diversity
— Recruitment and retention (evidence, context)

— Sociocultural factors (bias)
— Sustainability: fundamentals and models (Hubs of Innovation)



National Institutes of Health Priorities

Largest federal biomedical research agency

27 Institutes and Centers

Intramural research labs on NIH campus (~10%
of NIH budget

Extramural research funding to universities and
medical schools (~80% of NIH budget)




ACD WG Recommendation (2012)
Chief Officer for Scientific Workforce Diversity
Accountability, Evaluation, Coordination

Recruit an active biomedical researcher with
commitment to diversity and strong credibllity in the
academic community

Charge: Coordinate diversity programs across NIH

Intramural research program can be a critical space
for learning about diversity recruiting/retention

All programs must be subject to rigorous evaluation




My Career Path

College, Medical Schooal,
Residency
London, UK

Transplant Genomics,
Diversity
NIH, Bethesda MD

Fellowship, Research,
Faculty
Stanford, CA

Childhood
Banjul, The Gambia

NIH Chief Officer I\::I\/thizg?;?r
f(\)/(/frﬂg;ggc 2016 Laboratory of
Diversity Transplantation

Genomics




My Research:
Organ Transplant as Genome Transplant
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SNP positions for which the donor and recipient are homozygous with a single base
present in both alleles allow discrimination of donor and recipient derived sequences



Why Diversity Matters
Capitalizing on the Opportunity

Excellence, creativity, innovation

Broadening scope of inquiry - solutions to
complex problems of health and disease

Impact of workforce diversity on health
disparities

Ensuring fairness

— Changing demographics

— Leveraging the entire U.S. intellectual capital
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Why Diversity Matters for NIH

NIH-Wide Strategic Plan

Fiscal Years 2016-2020

Enhance Stewardship
= Recruit/retain outstanding research workforce
= Enhance workforce diversity
Qcourage innovation

= Enhance impact
= Ensure rigor and reproducibility
* Reduce administrative burden




Capturing the Benefits of Diversity
ldentity is a Proxy for Cognitive Diversity

*Underrepresented
.. - Populations in U.S.
Language Ethnicity* Religion Biopmedical Clinical
Behavioral and Social
Science Research
Experiences Nationality* Geography
Physical
e Culture ‘ Abilities
: - Socioeconomic
*
‘ Disability Status*




Diversity Across the Biomedical Career Path

Underrepresented: African American, Hispanic, Native American, Pacific Islander, Alaska Native
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Representation in the Biomedical Sciences, 2011-12
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Diversity Across the Biomedical Career Path
Women

Gender gap in academic medicine (2013-14)

At the current rate of improvement, attaining gender parity will take a
very long time (48 years nationwide)

60% ¢, (237) 55% (222)
47% (211) 45% (188) ¥ Men
40% 39% (135 ® \VWomen
22% (82)
20%
12% (10)

Medical Assistant Prof. Assoc. Prof. Full Prof. Chairs/Chiefs
Student

Adapted from: The state of women in academic medicine 2013-14: AAMC Report
Diana M. Lautenberger, et. al.



NIH Scientific Workforce Diversity

Mission: Lead and catalyze scientific workforce diversity through
data-driven innovations to recruit and retain the most talented scientists

Strategies

Intramural

Recruitment strategies and tools
« Diversity in applicant pool
« Qutreach to diverse
candidates
« Reducing implicit bias

Retention strategies
e Build community
« Mentoring groups
« Professional development

Postdoc recruitment and retention
Graduate student partnerships

Extramural

Diversity Program Consortium
« BUILD
« NRMN
« CEC

Eliminate RO1 funding disparities
Fairness in peer review
Evaluate existing programs
« Diversity supplements
National strategy for sustainability
* Hubs of Innovation in scientific
workforce diversity



ENAS NIH Addresses the Science of Diversity

Valantine and Collins.
PNAS 2015: Oct
6;112:12240-2
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Better Problem-solving Results From a Larger

Informational, or Cognitive Space
Scott E. Page

 Argument: diversity outperforms
ability

« Test: hypothetical scenarios
designed to reflect individual’'s
problem solving abilities toward
making a hiring decision - 1,000

applicants
HOW THE POWER OF DIVERSITY

CREATES BETTER GROUPS, FIRMS,

= eelS ANDISOCIRIIES « Result: 20 people randomly selected
from the qualified applicant pool
were better at solving the problem

Groups of diverse problem solvers can than the highest-scoring individual or
outperform groups of high-ability problem ] . . . .
solvers. PNAS 2004 Nov 16;101(46):16385-9. 20 individuals with the next highest

20 scores



Diversity and Jury Decision Making
Black Defendant

Experimental study — randomly assigned
Racially homogenous jurors VS. Racially heterogeneous jurors
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Deliberation length, in minutes 38.49 50.67
# of case facts discussed 25.93 30.48
# of factual inaccuracies 7.28 4.14
# of uncorrected inaccurate statements 2.49 1.36

Wider range of information exchange; in diverse group — whites cited more facts; more discussion; fewer errors

Sommers, S. R. (2006). On racial diversity and group decision making: identifying multiple effects of racial compaosition on jury
deliberations. Journal of personality and social psychology, 90(4), 597.



Diversity and Quality of Science

2.57 million scientific papers between 1985-2008
(authors with U.S. addresses); 11 scientific fields

Surnames of co-authors — ethnic diversity
Controlled for # authors; population density etc.
Lots of homophilly: association with similar others

Papers written by a diverse groups:
* Recelve more citations
* Published in journals with higher
Impact factors

Jou index
,,,w artlcles
: “com aredmm

Similar finding for gender diversity* Numl:c)lte Bumber i
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Freeman, R. B., & Huang, W. (2014).National Bureau of Economic Research, No. w19905.
* Campbell LG, et al. (2013) Gender-heterogeneous working groups produce higher quality science. PLoS One.
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Targeted Recruiting and Retention:
Enhancing NIH Intramural Diversity

« Scientific opportunities in the intramural research
program (IRP)

* Underrepresentation: Pipeline, attrition
 Women
* Race/ethnicity
* Enhancing diversity in the IRP — SWD partnership

 Recruitment and retention of tenure-track scientists
« SWD tools

 Implicit bias education



Scientific Opportunities in the
NIH Intramural Research Program
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Expanding Diversity of Candidate Pools:
Junior Career Stage

Post-Doctoral and Assistant Professors

Gender

Race/Ethnicity

0,
5% m African-

American/Black

15% 23%

® Hispanic/Latino
1%

) . 48%
m Native American 0 52%

25%

31% ® Female m Male
@ PLOS | ox

~ 543 total, top 1/3" culled * JAMA

s/ JOURNAL of MEDICINE

4-10 years post-doctorate (most 4-7) The Journal of the American Medical Association

Authorship in top journals (\

10+ publications: 357 BMC
100+ citations: 407 JNeurosci Pediatrics

200 + Clt atl ons: 3 1 l THE JOURNAL OF NEUROSCIENCE p ature
immunology




“6 NIH FUTURE RESEARCH
LEADERS CONFERENGE

SEPTEMBER 13-15 | NIH Main Campus

p=d FRLC@NIH.GOV

Trans-NIH effort to engage talented early-stage biomedical and behavioral
scientists from diverse backgrounds to promote knowledge and awareness
about scientific career opportunities in the NIH intramural research program

September 12 - 14, 2017 Applications are currently being accepted until April 27




Understanding What Works:

NIH Diversity Program Consortium
Pipeline, Mentoring, Evaluation

Awards made October 2014 e B,
& — -
NRMN R, | ¥
Total: $250 million (5 years) O -/ o
Hypotheses Being NRMN Activities
Tested by BUILD _ _
 Guided virtual Historically
Stereotype threat mentorships Black
Critical race theory . MyNRMN tool
~ Total of 10
Student e Mentors: 1’456* Sites/Experiments
entrepreneurship . Mentees: 2,711 CSE‘;‘;%S Public
Living and learning «  Grantwriting/coaching - -
communities mentees: 351
*Data as of Dec 2016
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Study: “Who is a Scientist?”

* Pictures of actual faculty members in STEM at elite universities

« Rated for masculinity and femininity

« Separate group of students rated pictures for likelihood of being
a scientist
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Banchefsky, S., Westfall, J., Park, B., & Judd, C. M. (2016). But You Don’t Look Like A Scientist!: Women Scientists with
Feminine Appearance are Deemed Less Likely to be Scientists. Sex Roles, 1-15.



Study: “Who is a Scientist?”

 Pictures of actual faculty members in STEM at elite universities
« Rated for masculinity and femininity

e S
af Result: For females, the more

feminine the person Is rated, the
= more likely she Is rated to be an
early childhood educator and less
likely to be a scientist.

N

[ being

eminine

Banchefsky, S., Westfall, J., Park, B., & Judd, C. M. (2016). But You Don’t Look Like A Scientist!: Women Scientists with
Feminine Appearance are Deemed Less Likely to be Scientists. Sex Roles, 1-15.



Implicit Bias: Habits Can Be Broken

92 departments, matched by school/college
Randomized controlled intervention

Intervention group reported:

— Greater personal bias awareness

— More motivation to promote gender equity

— More confidence in being able to enact gender equity

— Feel that it would be personally beneficial to promote
gender equity in one’s department

Persisted 3 months

Carnes, M., et al. (2015). The effect of an intervention to break the gender bias habit for faculty at one
institution: a cluster randomized, controlled trial. Academic Medicine, 90(2), 221-230.



ACADEMIC
MEDICINE

Reducing Implicit Gender Leadership Bias
in Academic Medicine With an Educational
Intervention

Sabine Gired, MD, DDS, PhD, Magali Fassiotto, PhD, Daisy Grewal, PhD,
Manwai Candy Ku, PhD, Matarajan Srirarn, PhD, Brian A. Nosek, PhD,
and Hannah Valantine, MD 2016, Jan. 27

Pre and Post Scores on the Implicit Association Test (IAT)

0.3

0.2

0.1

O] 14-

Femaledn=97) Maledn=126)

Negative:BiasfToward@WomenAnfeadershipl
Positive:@BiastTlowarddenlnAeadership

-0.1

M Prel? ® Postl

Significant effect of gender: **p=0.001; significant effect of the intervention: p=0.02



Trans-NIH IRP Implicit Bias Education
Goals and Objectives

« Raise awareness of implicit bias and reduce its
Impact in the search process

« Test feasiblility

« Scientifically test the efficacy of the educational
module

« Does implicit bias education affect the
Stadtman search process and outcomes?

* Pre- and post-measurements of
Implicit/explicit bias
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Addressing Racial Funding Disparities: New Data

* Ginther et al. (2011): AA/B applicants (FY2001-2006) less likely than
whites (WH) to get RO1 grant

— Controlled for demographics; education/training; employer
characteristics; NIH experience; research productivity

* AA/B Funding Disparity Working Group follow-up analysis with more
recent data (FY2011-2015)

— Relative gap slightly lower than in 2000-2006: Award rate — 11% vs. 17%
— Multifactorial, disparity at each stage in the process

> Initial applications, re-submissions, review outcome (score),
number of applications discussed, funded; topic choice

Cumulative disparity: Overall, AA/B scientists funded at half the rate as
WH scientists, taking into account lower AA/B submission rates



Applications from AA/B Scientists Constitute
Only 1.5% of the Pool

Source: NIH Office of Extramural Research

Percent
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Analysis of RO1 Success Rates in the Era of
Declining Pay Lines: Disparity Persists

Success rate for: Ginther, 2011
FY 2000 — 2006 4

African American applicants: 17%

White applicants: 29% *

Differential success (AA:W) 0.59

FY 2010 - 2015
African American applicants: 11%
White applicants: 17%
Differential success (AA:W) 0.65

Cochran-Mantel-Haenszel statistics
Effect of race adjusted for time period: 154.40; p < 0.0001 OER. 2016
7

Effect of time period difference: )(2 = 5.14; p<0.023




Intervention Targets

* [nstitution
* Topic

- 4 ,G
t Review

» Less discussed
» Lower score

* Fewer re-
submissions

* Topic

* |C Council
review

* Paylines, select
pay
* Topic

Mentoring/coaching pilot
to enhance submission
and re-submission

Information on re-
submission outreach
Anonymized application
review study

|IC select pay analysis

Topic further analyses
» Health disparities
* Minority health




Sustaining Diversity: Retiring
the Pipeline Metaphor......

4... and thinking about a system

'\
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Underrepresentation is Not Just a Pipeline Issue

% Gibbs KD et al. Elife. 2016 Nov 17:5.
o1

* URG talent has grown 9-fold over past 20 years

* Academia is not tapping into the pool of URG scientists

* Filling the “pipeline” is necessary but not sufficient

°* The math
- AAMC Iinstitutions (about 150) hire ~1,000 assistant
professors per year

- 10% URG representation = 100 URG faculty

If 2/3 of AAMC Iinstitutions hired and retained one URG
faculty member per year for 6 years, there would be parity in
hiring assistant professor pool in one tenure cycle (5-6 years)




Integrated National Strategy for
Scientific Workforce Diversity

Training Scientific Career Progression

High High School | Undergrad = Grad | Postdoc | Independence | Leadership dership
h h h h h

Overarching Goal: To eliminate transition barriers and achieve
sustainable transformation in scientific workforce diversity

ldentify gaps (postdoc -> faculty/other research careers)

— Needed: Program linkages across career stages

Draw evidence from existing programs

— Needed: research on integrated approaches to address:

— Unconscious bias, microaggressions, career flexibility,
network access, sponsorship, etc




NIH Hubs of Innovation and Research in
Scientific Workforce Diversity: Model
Data-driven; evidence based, |nterd|SC|pI|nary englne

: Academia
Partnerships
_ Industry/Business
) . Research .
Mentoring &ﬁw Community
\ -valuation

Training

) I J J l * 4

Communicate/ STEM Jobg
Disseminate

Tech Pharma Biotech Small Businesses Federal Agencies  Socia IS entists
Biomedical Scientists =~ Community Colleges = Community Organizations  Bus| s Scho I
Minority-Serving Institutions  Research-Intensive Institutions  Academic Me: d IC nter:

Public-Private




Great minds think
differently ...

v
@NIH COSWD

m National Institutes of Health
Office of the Director
Scientific Workforce Diversity



