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First, information obtained from the EHR reflects care documented rather
than care delivered or care perceived by patients and families

Prostrate Cancer Use Case: patient-centered outcomes of care to guide treatment choices, Domain/measurenc. Numerator Denominator Importance (%) Feasibility (%) Difficulty
such as rates of urinary incontinence (Ul) or irritative voiding symptoms and erectile/sexual Service utlization
dysfunction (ED).(2, 3) However, the measurement of these outcomes at a population level has ! No. of emergency room - Scrious 2 o8 LSk
been hindered due to the lack of availability of these outcomes in generalizable, large-scale e Hiness and
study cohorts.

last month of
life

2 No. of hospitalizations Serious 36 66 Low
illness and
last month of
EHR records were linked to the state California Cancer Registry, which includes detailed e
information on patients’ histology, pathology, disease progression and survival, as well as 3 Admitledto the ICU- Serious 2“ %6 Low
treatments received outside of our academic health care system. An Oracle relational Hiness and
database was internally deployed to organize the internal and external structured and
unstructured data elements. The patient cohort includes demographics, healthcare

last month of
life

4 Received chemotherapy  Metastatic 18 44 Low
encounters, diagnoses/problem lists, clinical reports (narratives & impressions), encounter cancer and
notes/documents, lab & diagnostics results, medications (down to the ingredient level), Tast two
treatment plans, procedures, billing summaries, patient history, patient surveys, and weeks of life
fO”OW‘Up/SUrViVal information. 5 Readmissions in last 90 Serious na nfa Low
days of life (30 days; 7 illness
days)
Circumstances of death
6 Died in an acute care Serious 24 56 Low
Phenotypic algorithms were developed for identifying and extracting both cases and controls hospital dlness
of Ul and ED assessment from EHRs. Input categories include ICD-9/ICD-10 codes, billing decedents
codes, medications and vocabularies matched with existing ontologies from the National 7 Died in ICU Serious 2 50 Low
Center for Biomedical Ontology (NCBO) and Unified Medical Language System (UMLS) illness
concepts.(11) To improve accuracy, vocabularies where also manually curated with EHR decedenty
terms found during manual chart review. The phenotypes of each of the three PCOs are 8 Hospitalized patients  Inpatient 8 18 Medium
available through the publicly accessible repository PheKB (https://phekb.org) a who die anexpected - deaths with
knowledgebase for EHR-based phenotypes.(12) Open in a separate window

Stakeholders included patients, patient representatives, families, clinicians, administrators, quality improvement stafT,
and information technology experts

Ymportance = Percentage of stakeholders marking this as having high importance, n = 50.

. bl-l::isil:'ilily = Percentage of stakeholders marking this as having high feasibility, n = 50.
. : : N LP EXtraCtlon of PCOs . “Difficulty = Expectation of difficulty anticipated by team developing metrics.
Our NLP pipeline analyzes the clinical narrative text of EHRs using GATE software.(13) GATE

provides several customizable processing resources that perform specific NLP processing tasks,
i.e. tokenizers, sentence splitters, gazetteers which annotate documents based on look-up lists

of keywords, parsers etc. Below, we describe the building components of our GATE-based NLP http://ascopubs.org/doi/10.1200/JCO.2004.12.091
application for extracting PCOs from clinical notes, which comprises (1) an ANNIE module to
detect PCO mentions in narrative texts, (2) a ConText module to determine the semantic context http://ascopubs.org/doi/10.1200/JC0O.2004.12.091
of the PCO mentions, and (3) A JAPE module to annotate the PCO mentions in the text.
https://www.ncbi.nIm.nih.gov/pmc/articles/PMC5977629/ http://ascopubs.org/doi/10.1200/JCO.2004.12.091

http://denverpublichealth.org/home/health-information-and-reports/data-and-informatics-tools/colorado-health-observation-regional-data-service-chords

In accordance with HIPAA and local Institutional Review Board (IRB) regulations, CHORDS provides aggregate and/or record-level health

data for population health monitoring. In the future, CHORDS will provide aggregate and/or record-level data to local researchers as well.

CHORDS can provide information on a number of individual health, socio-demographic, and environmental factors including: * Diagnoses
(e.g., ICD-9/10 diagnosis code and date of diagnosis) * Encounters (e.g., date of encounter and site) ¢ Health behaviors (e.g., tobacco,
alcohol, and/or drug use) ¢ Laboratory results (e.g., test type, date of test and result) « Patient demographics (e.g., age, gender, race) ¢
Patient residence and community factors (e.g., census tract of residence, American Community Survey measured level of poverty and

education) « Pharmacy (e.g., outpatient pharmacy medication dispenses) ¢ Procedures (e.g., procedure type and date) « Vital signs (e.qg.,

height, weight, and blood pressure) Each data-contributing partner stores data from their EHR in a virtual data warehouse or VDW. This is

referred to as a ‘datamart’ where health data can be accessed for population health monitoring or research. Please contact us for a

complete description of the fields currently available through CHORDS. With every research project, CHORDS assesses additional needs

and the feasibility of expanding the fields in the VDW and incorporating other data models. CHORDS is interested in building links to a
variety of new data sources to aid researchers.

https://ac.els-cdn.com/S1877050917323876/1-s2.0-S1877050917323876-main.pdf?_tid=b4e8defa-ed67-4a62-b30c-916696e72fc5&acdnat=1535149726_d5bc78c494a804300ce43d3bf09c91ac

Table 2

Importance of the QOLS items by total sample and gender. Percent rating the item as important or Table 3

very important (In parentheses, the percent rating the item as unimportant). A comparison of the means and standard deviations of the scale itemns in the original English

language version using the 7-point delighted-terrible scale and three validated translations using the

Itern Total Sample Men  Women 7-point satisfaction-dissatisfaction scale.
1. Material well-being/financial security 83 (1) 81(3) 83(1)
2. Health 95 (0) 99(0) 94 (0) ltern. English  Swedish Norwegian  Hebrew
3. Relationship with parents, siblings and other relatives 80 (5) TL(T) 85 (4)**= N=584 [I5)N=100 [l7]N=282 [L6]N=100
4. Having and raising children 79 (11) 71(12) 81(11) 1. Material and physical well-being 56(L.0) 57(L4) 55(1.3) 43 (L.8)
5. Relationships with spouse or significant other 96 (3) 94(3) 96(3) 2. Health 39(14) 3.9(16) 4.4(L.5) 2.3(1.5)
6. Relationships with friends 80 (3) 71(6) 85 (1) 3. Relationships with parents, siblings and other relatives 5.3 (1.1) 6.0(1.0) 55(L.5) 59(1.2)
R o T i % (3) 0 911 4. Having and raising children 56(12) 56(16)  S7(12)  59(12)
8. Participaling in organizations and public affairs 34 (34) 33(40) 35 (31) 5. Relationship with spouse or significant other 55(14) 5.6(L6) 5.5(1.6) 58(L2)
9. Intelectual development 62 20) 62(24) 63(18) 6. Relationships with friends 54(L1) 62(09)  S9(LL)  54(16)
10. Personal understanding of self 83 (5) 84(4) 83(5) 7. Helping and encouraging others 54(0.9) 53(L2) 5.2(1.2) 3020
11. Occupational role 84 (5) 84(4) 83 (4) 8. Participating in organizations and public affairs 46(1.2) 4.9(L6) 43(1.6) 23(Ly
12. Creativityipersonal expression 67 (10) 61(11) 71(10) 9. Intellectual development 47(12) 52(14)  46(15)  21(16)
13. Socializing 51(16) 14(22) 5813 10. Understanding of sclf S1(LD) 55(12) S3(LL)  30(18)
14, Passive and observational recreation 81 (5) 79(3) 82(6) 11. Occupational role 47(14) S0(15)  S3(L4) 32(L8)
15. Active and participatory recreation 51(23) 52(21) 50(25) 12. Creativity/personal expression 48(12) 30(14)  4T(LE)  25(LD)
13. Socializing 4.7(1.2) 53(L3) 51(1.4) 36(1.9)
14. Passive and observational recreation 55(0.9) 6.0(LD) 5.7(L1) 3620
*p<0.05** p<0.01 *** p < 0.001 ) ) )
15. Active and participatory recreation 4.0(1.5) 4.0(L7) 4.5(L.6) 22(1.5)
16. Independence, doing for yourself* 5.0(1.5) 5.0(L7) 5.2(14) IR(LT)

*Note: n for this item is 146 in the English language sample.

Quiality of life indicator tools in chronic iliness: The Quality of Life Scale (QOLS): Reliability, Validity, and
-https://www.ncbi.nim.nih.gov/pmc/articles/PMC269997/

Oleg Metsker et al. / Procedia Computer Science 119 (2017) 197-206 201
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Figure 1. The method of pattern-based text-mining from EHR.


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5977629/#r2-2732222
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5977629/#r3-2732222
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5977629/#r11-2732222
https://phekb.org/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5977629/#r12-2732222
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5977629/#r13-2732222
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5977629/#r1-2732222
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5977629/#r2-2732222
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5977629/#r3-2732222
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CORA Transition Coach

Surgical Site Infection Avoidance

Patient Questionaire Data

Day 1 \

Med Pickup=0
Assist=0 Pain
Level=7 Movement=1
Sleep =3 hr
Eating/Drinking=2

Vitals \

WNL

Dressing \

WNL ]

_C)[ Wellbeing status ]

FOR
EXAMPLE

Day 2 \

Med Pickup=10
Assist=0
Medicate=10
Pain Level=3
Movement=3
Sleep/Rest =6 hr

Vitals \

WNL

Dressing \

WNL

]

@[ Wellbeing status ] _C), [ Your status ]

Day 3 \

Med Pickup=10
Assist=5
Medicate=10 Pain
Level=4
Movement=4
Sleep/Rest =6 hr

Vitals \

Tacycardia ]

Dressing \

WNL ]

Day 4 \

Med Pickup=10

Assist=0
Medicate=10 Pain
Level=7
Movement=1

Sleep/Rest =5 hr

Vitals \

Tacycardia-Febrile ]

Dressing \

pus

Yellow and green ’

@[ Wellbeing status /

@

Provider

Provider visit or instruct to
UCC or ED for evaluation

Home Health RN scheduled
visit

Electronic RX for antibiotics

Lab Result Positive

Wellbeing status message to
Surgeon or team

Wound
Culture?

Blood
Culture?

Wound picture

Lab Order

Blood
Culture?

You are at currently at risk
for postoperative infection
please send wound picture

to portal and prepare to visit

healthcare facility for lab
test, positive prescription

for antibiotics and visit with

MD or RN

Please report ASAP to lab
at xxx for blood work at 3

pm

Wound
Culture?



FOR

Patient-Family

Day 1 \

Dressing clean
Pain in area
Swelling

Bag dripping well
Handwashing score

Day 2 \

Dressing clean
Pain in area
Swelling

Bag dripping well
Vital signs
Handwashing score

Day 3 \

Insertion site
dressing change
today under sterile
technique

Tubing changed
Pain in area
Swelling

Bag dripping well
Vital signs

EXAMPLE

CORA Transition Coach Creation of

checklist
Central line-associated bloodstream infection Les Brown and
(CLABSI) reduction Kevin Bask

Interventional Radiologist

For Clinicians:

Follow proper insertion practices
Perform hand hygiene before insertion.
Adhere to aseptic technique.
Use maximal sterile barrier precautions (i.e., mask, cap, gown, sterile gloves, and sterile full body drape).
Choose the best insertion site to minimize infections and noninfectious complications based on individual patient characteristics.
= Avoid femoral site in obese adult patients.
Prepare the insertion site with >0.5% chlorhexidine with alcohol.
Place a sterile gauze dressing or a sterile, transparent, semipermeable dressing over the insertion site.
N u rs i ng For patients 18 years of age or older, use a chlorhexidine impregnated dressing with an FDA cleared label that specifies a clinical

indication for reducing CLABSI for short term non-tunneled catheters unless the facility is demonstrating success at preventing
CLABSI with baseline prevention practices.

Handle and maintain central lines appropriately
Comply with hand hygiene requirements.
Bathe ICU patients over 2 months of age with a chlorhexidine preparation on a daily basis.
Scrub the access port or hub with friction immediately prior to each use with an appropriate antiseptic (chlorhexidine, povidone
iodine, an lodophor, or 70% alcohol).
Use only sterile devices to access catheters.
Immediately replace dressings that are wet, soiled, or dislodged.
Perform routine dressing changes using aseptic technique with clean or sterile gloves.

» Change gauze dressings at least every two days or semipermeable dressings at least every seven days.

» For patients 18 years of age or older, use a chlorhexidine impregnated dressing with an FDA cleared label that specifies a
clinical indication for reducing CLABSI for short-term non-tunneled catheters unless the facility is demonstrating success
at preventing CLABSI with baseline prevention practices.

Change administrations sets for continuous infusions no more frequently than every 4 days, but at least every 7 days.

» If blood or blood products or fat emulsions are administered change tubing every 24 hours.

= |f propofal is administered, change tubing every 6-12 hours or when the vial is changed.

Promptly remove unnecessary central lines
Perform daily audits to assess whether each central line is still needed.

https://www.sirweb.org/practice-resources/guidelines-by-document-type/
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W

How hard is it for you to pay for the very basics like food, housing, medical care, and heating?
OF H EAl_TH @ What is the highest grade or level of school you have completed or the highest degree you have received?

Stress means a situation in which a person feels tense, restless, nervous, or anxious, or is unable to sleep at night because histher mind is

Lifestyle

troubled all the time. Do vou feel this kind of stress these days?

Habits

Patient Health Questionnaire 2 item (PHQ-2) total score [Reported)

How many days of moderate to strenuous exercise, like a brisk walk, did you do in the last 7 days?

On those days that you engage in moderate to strenuous exercise, how many minutes, on average, do you exercise?

Alecohel Use Disorder Identification Test - Consumption [AUDIT-C]
How often do you have a drink containing alcohol?

How many standard drinks containing aleohol do you have on a typical day?

How often do you have 6 or more drinks on 1 occasion?

Social Isolation

Social connection and isolation panel

Well-Being

Patient Health Questionnaire 2 item (PHQ-2) [Reported)
Little interest or pleasure in doing things?

Feeling down, depressed, or hopeless?

Are you now married, widowed, divorced, separated, never married or living with a partner?
In a typical week, how many times do you talk on the telephone with family, friends, or neighbors?

How often do yvou get together with friends or relatives?
How often do vou attend church or religious services?

Do you belong to any clubs or organizations such as church groups unions, fraternal or athletic groups, or school groups?

Social isolation score [NHANES]

HARK

Humiliation, Afraid, Rape, and Kick questionnaire [HARK]
Within the last year, have you been humiliated or emotionally abused in other ways by your partner or ex-partner?

Within the last year, have you been afraid of your partner or ex-partner?

FOR
EXAMPLE

Within the last year, have you been raped or forced to have any kind of sexual activity by your partner or ex-partner?
Within the last year, have you been kicked. hit, slapped, or otherwise physically hurt by your partner or ex-partner?
Total score [HARK]

Total Score >

Resources

Education

Groups

Social Determinants of

Health




