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Electronic Health Records
ﬁantmnfmmamn Hf—.‘a!thlnfurmatim * Improve Health Care Quality

Technology Management

« Enhance Patient-Provider

JOOLS SYSTEMS - .
cu;tn puters, ha rdwkare, HEH Ith E:—mrdi, coding, CO mmun |Cat| on
software, networking, - ocumentation,
programming, fﬂfﬂfﬂl‘ﬂthS policy, guidelines,

administration,
compliance

data storage,
SECUrity

* |ncrease Patient
Engagement

Health Informatics

“Health Informatics is the application of technology tools and
information systems in a healthcare setting or context.”
Applied Educaotianal Systerns, fnc. 2012 o F aCi I itate Resea rCh i n

Minority Health and Cancer
Health Disparities
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Ethical and Social Justice Issues Black and Hispanic adults in U.S. are
. . less likely than White adults to have a
In EleCtronIC Health Records traditional computer, home broadband

; S roa . . . - aq
oo NS adults whao sy they Traee the following

| White m Elack Hispanic

* Privacy and Confidentiality

. computer
* Non-maleficence ° '
. 240
¢ JUStICe Home broadband _1
55
— B
25
JAMA
Net\Nork‘open... Tablet computer _ E;i
53

Original Investigation | Health Policy All of 1he above - ;GE
W
=25
Mt orcdErnts wiho 1 t 2 AN answer are nok s

Examination of Stigmatizing Language n the Electronic Health Record

Gracie Himmelstein, MD: David Bates, MD, MS; Li Zhou, MD, PhD

PEW RESEARCH CENTER

Sl N ) . Keck School of Medicine of USC
' SC Scientists, scholars and champions of health equity for all people. Lo ome,

Public Health Sciences




SOCIAL DETERMINANTS ““Create social, physical, and economic environments that
Ginsbhtlis At L RS sR h Le Se b promote attaining the full potential for health and well-being

The conditions in which you live, learn, work and age

affei:i your health. $ncial determinants such as these for all. 1y Hea/thy Peop/e 2030

can influence your lifelong health and well-being.

HOUSING POVERTY
INCARCERATION

The incarceration ; . ; e AT R . S : . _ =
rate in the U_S. : < e o e 7 R 5 A
grew by more w]ﬁ
than 220 °fo e
between 1980

and 2014, though
crime rates

HEALTHY FOOD

than a mile from
- S“im""a"““ ENVIRONMENT

A Social Isolation L Depression
——, =
9 More than 89%/o w
ACCESS TO CARE of U.S. adults
had health Alcohol Use — Stress

6.5 million have fallen.

children live in m =] Intimate Partner Violence . Financial Resource Strain
low-income B

neighborhoods == a e T O

that are more - -

LITERACY
coverage in 2014.
But 33 million
—ll== Americans
prm—— [s— still lacked

insurance. T —‘
Tobacco Use — o, 9 e Rligca actay

The NATION'S HEALILHL

www.thenationshealth.org/sdoh
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Transdisciplinary Collaborative Center in Precision Medicine and Minority Men’s Health

EMUSC » Multi-regional consortium

srormemorit e Translational research on biological,
social, psychological, and clinical factors

 Dissemination and implementation

» Data integration

Transdisciplinary
Collaborative Center
in Precision Medicine

for Minority
Men’s Health

%E’IJZE’ZLJ&R Chanita Hughes-Halbert, PhD

Ud4MD010706

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

TIONAL
CER
INSTITUTE
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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

Population and Machine
Behavioral Sciences Learning/Informatics
« What social determinants are most SAg = develop lelluILUe)
: : ) NLP and deep learning
important to identify and extract .
. » Evaluation of how the tools perform
 How are these domains likely to be : : :
L , » GIS expertise to obtain community
represented in clinical narratives ) :
: o level data on social determinants
» Ethical, legal, and social issues
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STAY
CONNECTED

to Combat
Loneliness and
Social Isolation

Social Isolation
Objective measure

Lack of social contacts
and limited interaction
with others on a
regular basis

Loneliness
Subjective measure

Perceptions about the
quality of social
connections (e.g.,
being alone or
separated)
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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)
» Test set: 1,057 subjects (72,040 notes)
« Time period: July 1, 2014 until May 31, 2017

NLP Plpel ine Test set MP lexicon, pipelines
Preprocess

e { D

Clinical notes

NLP performance:

v i Precision
anual review

Training Recall
__ set > F-score
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Social Isolation Lexicon

« Developed by transdisciplinary MUSC

I Zhu et al. BMC Medical Informatics and Decision Making (2019)19:43 . .
C C te am https/idoiorg/10:1186/512911-019-0795-y BMC Medical Informatics and
Decision Making

7 ConespilEl modgls o po_pulahon Automatically identifying social isolation ®
health and behavioral science from clinical narratives for patients with -

prostate Cancer

Vivienne J Zhu''(, Leslie A Lenert’, Brian E Bunnell’, Jinad S Obeid, Melanie Jeffarson” and
Chanita Hughes Halbert”

 Concordance with validated

Instruments
Zhu et al., 2019
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Natural Language Processing for Social Isolation

Termsofsocialioltion~ Frequency — Terms of socilisolation ~ Frequeney  [2E Pre-negaton Chictoodon v wehoiln Posklegsion o foua e[

' 0 C ' 0 % 2 no friends 127 25949 1 Hereports having no friends in very litle social support ...
laCk OfSOCIa] Suppoﬁ 52 19% lellted soml SllppOfT 3 IM) but . 3 2 loneliness 10> 98861 20 . ,Ie_lckofconcemralmn‘ loneliness, grandiosity, Impulsive
onely 154 fel soled bl alfmlt ] LT

. . 2 lack of social 23) 18692 1 .. cardiac fransplantation d/t lack of social support
00 fend 55 B2% oo famly suppor bl erhushend o
lonehness 29 109% lsolatlon and lone]mess 2 08% DlSCUSSEd* 1 ) Ionelirless 8> 108619 27 . tTe has felt anger and Ionelmelssalmosttothepomtof...
L 0 , , 0 ) ? feelsisolated 6> 66779 1 .. lives nearby, Mr. Tumner feels isolated. helpless, lonely, ..
S()Clal Wlthdfaw 26 98% 0013“}’ WlthdraWﬂ 2 08%) HOW@V@T 1 ? socially isolated 7> 13912 1 Heissocially isolated and uses avoidance asa..
scilly 50t 1830 sovalysolting DO salt it D TG 1 andAdas o Ackemans kol sl st
SOCial iSO]&tiOﬂ 9 34% SOCiﬁl iSOlaﬁOH 2 08% Stl“ haS* 1 ? lonely 3> 132977 1 Ptappears to be very lonely.
f@@lS isolated 8 30% Limited social SllppOft 2 08% But* 1 socially isolated 2) 80865 2> Heisincreasingly socially isolated, stafing that he"..
0 . . . 0 > limited social 1135392 1 . pain financial stress, limited social network Axis V: GAF-
Lonely 0 1 Imedsocelcomexton 1 04% e et
laCk Ofsocial SuppOITS 6 23% lelted Socialnetwork 1 04% ? Loneliness 1 64980 1 Ph anmlct/argt;mtgntswnh others Loneliness x Boredom
g C ysical pain Fatigue ...
10 S()Cia] Supp()]’t 5 ]9% lack in Social supp()ﬂ 1 04% BUT no friends 1124847 1 mgemagér:g :;n‘]eatl)(;rg at home BUT so far no friends or family
LOHehIleSS 4 ]5% IOSS Of SOCI&] netWOﬂ( 1 04% social isolafion 1146849 1 . decreased appelite, irritability, social isolation, uilt and
anhedonia.
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Social Deprivation and Participation in Precision Medicine JCO ’ Lg lRB L CAVCER
Research in African American Prostate Cancer Survivors

/" journal

Defining an Integrated Allostatic Load Index with Immune and

Tumor Microenvironment Factors _ 23
Patient Portal Activation

47
Participants: Prostate cancer patients identified from

biorepository and tissue analysis core at HCC (n=218)

I
Enrollment

20
Outcomes: Enrollment in social determinants study and

activation of patient portal
0 20 40 60 80

. . . Percent
Participation Outcomes m White African American

Social deprivation associated with a significantly reduced likelihood

o)
3 1% 66 A) Variable Odds Ratio 95% Confidence Interval
Enrolled Portal
nrolie Activation Enrollment 0.70 0.50, 0.98*
Patient portal 0.58 0.42,0.82*
activation

*p between 0.01 and 0.05

USC Norris Comprehensive Cancer Center
Keck Medicine of USC Halbert CH et al. 2021 ;5:768-774




Allostatic Load and Cancer Health Disparities

Allostatic load
reflects physiological

responses to stress ‘ Vital Statistics

a4 N

V' N
Stressors

Laboratory
Assessment
Psychological Community Environmental

\_ V9 E4

Keck School of Medicine of USC

Department of Population and
Public Health Sciences



Allostatic Load in Prostate Cancer Survivors

1.8
1.6 1.54
1.4 1.32
Allostatic Load: Clinical Model (n=392)
1.2 1.14
Variable Level OR 95% CI (p-value)
1 0.94 Race African American 1.78 1.15,2.77 (0.01)
White
0-8 PSA 1.05 1.02, 1.08 (0.001)
0.6 Age o 0.98 0.95, 1.01 (0.22)
Stage T2 0.98 0.61, 1.58
0.4 T3
0.2

o

Race Education
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Public Health and Clinical Priorities for Social Determinants of Health

 Continued efforts are needed to understand the effects of multilevel social determinants on cancer
health disparities

 SDOHs should be measured and addressed as part of cancer care
 Additional research is needed to evaluate the effects of SDOH interventions on cancer outcomes

 Ethical, legal, and social impact of documenting SDOH in electronic health record should be examined

What policies Who is going to
are needed to \ pay for thﬁ t
guide SDOH resourc%séta

screening and are needed to
intervention?

\

screen and
address SDOH?

— Who is
responsible for
addressing
SDOH?
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