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Vision for Minority Health and Health Care

Promote quality health care and
health outcomes through effective
approaches for early detection,
prevention, and treatment




Determinants of Minority Health and Health Disparities
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The Science of Minority Health and Health Disparities

First Generation
Do disparities exist?

eneration

Why do disparities exist?

Third Generation
Are interventions effective?

Thomas SB et al. Annu Rev Public Health. 2011;32:399-416

DATA SCIENCE

The ability to take data — to be able to understand it, to process it,
to extract value from it, to visualize it, to communicate it — that’s
going to be a hugely important skill in the next decades.” Hal Varian,
chief economist at Google and UC Berkeley professor of information
sciences, business, and economics 3
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SOCIAL DETERMINANTS

FACTORS THAT INFLUENCE YOUR HEALTH

The conditions in which you live, learn, work and age
affect your health. Social determinants such as these
can influence your lifelong health and well-being.

HOUSING POVERTY
INCARCERATION

The incarceration
rate in the U.S.
grew by more

Social determinants of health

should be obtained from patients,

grew by mor documented in electronic health

I 74 200 ihoush e records, and used to address
unmet social needs

6.5 million have fallen.
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Clinical and Public Health Priorities for Social Determinants of Health

o Standardized, measurable, and actionable social determinants
need to be obtained and documented in the electronic health
record

* Clinical workflows need to be established to ensure that patients
with social risk factors are referred to services

« Acceptance of social referrals and patient outcomes need to be
measured



Medical University of South Carolina Transdisciplinary Collaborative
Center in Precision Medicine and Minority Men’s Health

E ‘MUSC * Multi-regional consortium

MEDICAL UNIVERSITY

) o SOUTH CAROLINA « Translational research on biological,
Transdisciplinary social, psychological, and clinical factors
e S » Dissemination and implementation
for Minority o : :
ot o, Data integration

i . Chanita Hughes-Halbert, PhD
SCIENCEAEEr:':ER Stephen Ethler, PhD, MIChael Lllly, MD
U54MD010706

Low Country AHEC
National Black Leadership Initiative on Cancer
Hope Institute, LLC
Southeastern Health Equity Council

TIONAL
NI
[NSTITUTE

NIMHD




Rationale for Focusing on Minority Men’s Health
- Health Outcomes Research

American Jourral of Men's Health

Ever and Annual Use of Prostate Cancer  :rusawqus

. . . » eprints and permissions: n L] ] [] n

Screening in African American Men expbamumiensionrs Racial Differences in Quallty of Life
ajmh.sagepub.com

S5UCE Following Prostate Cancer Diagnosis
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Minority men experience unique acute
and chronic stressors

Social and psychological stressors
impact biological processes involved in
the initiation and progression of disease

Allostatic load is a marker of how much
social and psychological stressors impact
biological functioning

Racial disparities in allostatic load exist
Need to understand the effects of

allostatic load on disease processes and
outcomes



MUSC TCC Precision Medicine Projects

How does psychosocial stress influence cellular stress?

Project 1: Sociobiological Responses to Stress in Prostate Cancer Survivors
(M. Lilly, C. Hughes-Halbert, Co-Leads). Examine the effects of stress reactions
and allostatic load on immune responses to a prostate cancer vaccine among
survivors at high risk for recurrence

Project 2: Defining an Integrated Allostatic Load Index with Inmune and
Tumor Microenvironment Factors (R. Drake, Co-Leads). |dentify novel biomarkers
for prostate cancer based on metabolites, glycans, and immune modulators in
prostate tissue samples. Characterize the distribution of these biomarkers based
on allostatic load, racial background, social factors, and psychological
characteristics

Project 3: Integrating Genomic and Sociobiological Data to Inform the
Development of Prostate Cancer Treatment (S. Savage Lead). Evalyate the
effects of Vitamin D supplementation on molecular changes in the prostate cancer.
Examine the effects of Vitamin D on HPA axis functioning and allostatic load
biomarkers to determine individual response to supplementation

HRSA-designated as
medically underserved

South Carolina is a proving ground for precision
medicine because it reflects social, economic, and
geographic challenges in the US



MUSC TCC Data Integration Core
Transdisciplinary Data Science
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MUSC TCC Data Integration Core

Develop Natural Language Processing (NLP) tools to identify and extract data on social determinants from clinical
notes in the electronic health record to leverage the clinical information that is stored in clinical narratives

Machine

Behavioral Science Learning/Informatics

* What social determinants are most » Expertise to develop algorithms for
important to identify and extract NLP and deep learning

* How are these domains likely to be » Evaluation of how the tools perform
represented in clinical narratives * GIS expertise to obtain community

level data on social determinants

13



Behavioral Science: Social Determinants Survey

Socioeconomic Stressors

Income level Financial toxicity
Employment status Financial strain
Education level

Marital status

Disease-related Stressors

Stage Co-morbidities
Grade Primary Appraisal
PSA Secondary Appraisal

Treatment type

Perceived Stress Scale

Difficulty dealing with unexpected events Difficulty coping with responsibilities
Feeling a lack of control or that things are outside of one’s control Difficulty controlling irritability or irritations
Feeling stress or stressed Difficulty staying on top of things
Managing or handling personal problems Responsibilities piling up

Social Isolation

Lack companionship
Feel left out
Feel isolated from others




Machine Learning/Informatics: Data Source and NLP Process

Data Source

« MUSC Research Data Warehouse (RDW): a copy of MUSC Epic data warehouse for research
» Cohort sample: 4,195 MUSC prostate cancer patients with age >= 18 years

» Training set: 3,138 subjects (197,346 notes)

* Time period: July 1, 2014 until May 31, 2017

NLP Pipeline -

» Test set: 1,057 subjects (72,040 notes)
NLP lexicon, pipelines

Preprocess
Index

15

Manual review
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Social Isolation Lexicon

* Developed by transdisciplinary MUSC
TCC team

« Conceptual models of population
health and behavioral science

e Concordance with validated
instruments

Zhu et gl. BMC Medical Informatics and Decision Making ~ (2019)19:43

htrps:/idoiorg/10.1186/512511-016:0785-y BMC Medical Informatics and
Decision Making
RESEARCH ARTICLE Open Access

Automatically identifying social isolation @
from clinical narratives for patients with =
prostate Cancer

Vivienne ) Zhu'"(, Leslie A Lenert!, Brian F Bunnell’, Jihad S Oheid', Melanie Jefferscr’ and
Cherita Hughes Halbert”

Zhu et al., 2019



Natural Language Processing for Social Isolation
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Data Science for Allostatic Load

Allostatic load
reflects physiological
responses to stress

@ -
Vital Statistics

| Vital Statistics

Stressors

Laboratory
Assessments
Psychological Community Environmental




Allostatic Load Biomarkers in Prostate Cancer Survivors
Electronic Health Records (n=409)

Clinical Characteristics Allostatic Load Variables

34.2% African American BMI =30.4 (13.9)

PSA Mean (SD) = 8.5 (8.8) Systolic Blood Pressure = 136.7 (18.4)
Diastolic Blood Pressure = 79.5 (10)

71.7% Stage T1/T2 Heart Rate = 73.4 (12.9)
Allostatic Load = 1.26 (1.15)

Jefferson M, Drake RR, Lilly M, Savage SJ, Tucker Price S, Hughes Halbert C. Co-morbidities in a
Retrospective Cohort of Prostate Cancer Patients. Ethn Dis. 2020;30:185-192.



Allostatic Load in Prostate Cancer Survivors

1.8

1.6 1.54

1.4 Allostatic Load: Clinical Model (n=392)

5 114 Variable Level OR 95% Cl (p-value)

Race African American 1.78 1.15,2.77 (0.01)
1 White

0.8 PSA ok 1.05 1.02, 1.08 (0.001)
Age *Ex 0.98 0.95, 1.01 (0.22)

0.6
Stage T2 0.98 0.61, 1.58

0.4 T3

0.2

Race Education
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Allostatic Load: Social Determinants Model (n=117)

Variable
Race

PSA

Age

Stage

Income
Education
Social Isolation

QOL

Level

African American
White

*k%k

**k%

12
T3

LT $35,000
GT $35,000

= Some college
< High school

*k%

**k%k

OR
0.52

1.003
0.93
0.58
0.36
0.57
0.49

0.92

95% CI (p-value)

0.15, 1.79 (0.30)

0.94, 1.06 (0.93)
0.86, 1.00 (0.06)

0.22, 1.53 (0.27)
0.12, 1.08 (0.07)
0.20, 1.64 (0.30)
0.27, 0.88 (0.02)

0.82, 1.03 (0.16)
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Allostatic Load Characteristics among Veterans

Body Mass Index 29.6 (6.0)
Systolic Blood Pressure 137.3 (18.3)
Diastolic Blood Pressure 81.3 (9.3)
HBA1C 5.83 (1.1)
Cholesterol 184 (40.6)

86% have at least one chronic condition



African American White
PSA -0.17 (0.16) 0.29 (0.04)
Gleason score -0.008 (0.98) 0.08 (0.59)
Financial toxicity 0.06 (0.81) -0.45 (0.04)
Perceived stress -0.32 (0.11) 0.28 (0.20)
Social isolation 0.06 (0.77) 0.23 (0.31)




Resiliency: The ability to recover from challenges, stressors, and difficulties

 Allostatic load is greater among
men who report resiliency

o Bounceback: 3.31 vs. 2.14
o Adapation: 2.90 vs. 2.06

ADAPTATION BOUNCEBACK

m Yes m No



Conclusions and Future Directions

» Racial disparities in allostatic load exist among prostate cancer patients, but race may
be less important within the context of other social determinants

* Resiliency efforts among men may have adverse physiological consequences

* Insights about social and clinical factors and outcomes of allostatic load result from
transdisciplinary data science

» Standardize measurement and data collection strategies for social determinants

» Develop strategies to address social risk factors

» Examine health care quality and outcomes based on documented social
determinants
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