Use NLP Technology to
Improve Mental Health
Population Management
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From Mayo Clinic Analysis 20 Years Ago

Prevalence of Major Depressive Disorder in Chronic Disease
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Unique Technology Challenges Regarding Data

Behavioral health information are not completely defined in reference terminology
standards such as SNOMERT and LOINC

Behavioral health EHR solutions are not fully interoperable with other EHR solutions

Narrative text are common and richer than coded data, but introduce many variations
due t o provideros personal preferences

Even with NLP technology, unsupervised learning is difficult
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Healthfirst Case Study




Whealthfirst

Healthfirst is a not-for-profit managed
care organization sponsored by some of
the most prestigious and nationally
recognized hospitals and medical centers
In New York.

AHealthfirst is a provider-sponsored health
insurance company that serves more than 1.2
million members in downstate New York.

AHealthfirst offers top -quality Medicaid,
Medicare Advantage, Child Health Plus, and
Managed Long Term Care plans.

Aln 2017, Healthfirst began offering commercial
plans for small dusiness owners and their
employees.
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HealthShare NLP (iIKnow) Proof of Concept

For this proof of concept, we used care management clinical notes from our Fully
Integrated Duals Advantage (FIDA) and Senior Health Partners (SHP) product populations

over a duration of 13 months.

This sample size consisted of 700,000 clinical notes for over 13,000 members.

Clinical DX KNOW
Notes Code

InterSystems Data
Platform

Healthfirst Care
Management System

7 | © InterSystems Corporation. All rights reserved. |

healthfirst u



What Is our data telling us about this population?

AAs you would expect, we perform cohort
management for chronic conditions and
these conditions can span multiple product
lines

AWe started with the basic question:

i What can we learn about these populations
that is not identified by our traditional
methods of member stratification?
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Key concepts that emerged from our population data
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What does the data show us about members belonging
to these cohorts?

AThe emerging concepts from the pilot posed
business questions:

f Based on what we are seeing as emerging
concepts, do we need new cohort management

programs to address these conditions if we do
not have them?

i How do we structure those programs based on
existing programs and the potential overlap?
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Found 9382 Members with Clinical Notes mentioning 'depression’ and missing related Diagnosis Codes
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Through the use of structured and unstructured data

depression

daughter - :
lonclimms ] Clinical Note Details
ltc-us meds r PCM reviewed reassessment conducted for visit made 06/02/16. Scores: MMSE=28/30,
medication - NFLOC=13, PC=Yellow Services: PCA 3dx5h ATSP: 15.93 hours weekly DME:
d .' incontinence supplles, cane, rollator, shower chair, HHS, GB: shower, toilet DX anxiety',
epress arpal tunnel, insomnia, peptic ulcer, OA, hypercholesterolemia, Ul MEDS:
asSe NKDA ATORVASTATIN 30 mg (milligram) PO (By mouth/oral) QD (Daily) No

GABAPENTIN TABLETS 600 mg (milligram) PO (By mouth/oral) TID (3 times daily) No

HYDROCODONE 8 ACETAMINOPHEN 0.5 PO (By mouth/oral) QD (Daily) Yes 1 tab

( dosage: 7.5mg/3.25mg). Member reported she is instructed to take 0.5 tab.

# Select  Member Number Name PANTOPRAZOLE SODIUM 40 mg (milligram) PO (By mouth/oral) BID (2 times daily) No
1 o 12345678 Harry Potter PAROXETINE 40 mg (milligram) PO (By mouthforal) QD (Daily) No ZOPIDEM 10 mg

2 H 23456789 Lord Voldemort (milligram) PO (By mouth/oral) QD (Daily) Yes PHS: Mbr is a 79 year old Caucasian

° o 34567890 Ron Weasley female who resides alone in a 1 bedroom apartment in senior housing with elevator

! - 45678901 Hermione Granger access. Member is alert and oriented x 3 (time, place and person). Member is self-

5 [m] 56789012 Albus Dumbledore

directing and can make decisions of daily activities. Member can describe emergency

metadata highlight: = indexing dictionaries 100 %
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How do we then adapt the individual member plan
based upon what we are seeing in the unstructured

data analysis?
ﬁ

Alndividual plan change based on what we
learn from the data

ADetermine if member goes into an existing
cohort management program or potentially
new program
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Top concepts that emerged for a member
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Found 22 Clinical Notes for Member Number UM81240Z mentioning 'depressi

# Encounter Date

1 2016-12-06 16:30:02.477
2 2016-11-14 12:39:95.933
3 2016-09-28 14:01:02.097
4 2016-06-16 11:58:19.247
5 2016-06-06 09:00:53.977
6 2016-06-07 11:35:26.427
7 2016-04-28 10:54:40.54
8 2016-05-12 11:20:25.74
9 2016-04-25 09:02:43

Summary
Medicaid Incentives, Pain, Falls ER Visists, , Loneliness, Flu __. Mbr discussed s followed by psychiatry for issue. _.

AGE/GENDER: Member is 80 years old female DIAGNOSES THAT AFFECT FUNCTION: Urinary incontinence, anxiety, , left breast cancer, carpal tunnel syndrome (upper limbs), insomnia, chronic pain, and osteoarthritis. _..

=

Medicaid Incentives, Pain, Falls ER Visists, , Loneliness, Flu ... Per outreach specialist, mbr reported in past 3 days. ...
Mbr presents with current active diagnosis of anxiety, past history of and S| (as per hospital social worker). ..

DX anxiety, , carpal tunnel, insomnia, peptic ulcer, OA, hypercholesterolemia, Ul ...

Medicaid Incentives, Pain, Falls ER Visists, , Loneliness, Flu .

You have a history of Anxiety, and Chronic pain, which impairs your ability to perform certain functions for yourself. ..

You have a history of Anxiety, and Chronic pain, which impairs your ability to perform certain functions for yourself. ..

DX: anxiety, . insomnia, chronic pain, OA, hypercholesterolemia, Ul ...

@ @ @ 6 @ 0 0 0 o
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Intelligent Search




Intelligent Search Examples

Is there a history of nightmares?
What is the trend for nightmare frequency over the past two years?
Is alcohol associated with nightmares?

What signs of PTSD does this patient not have?

What treat ment protocol would help manage
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Traditional View of Patient History

Home Patient Data “’_
[
2 - - Symptom Explorer Semantic Search
Medical H'Story v Q, 2000—present
! Today Today
Friday |
July5,2014 © Outpatient Visit View Detaiis
Saturday 11:00a1 at UMC
James Moore
Ended at 12:45em
MARLA
Gonzalez June5,2014 © outpatient Visit Vi ot
29 years old Female Thersdey 11:00am at UMC
James Moore
Ended at 12:45sm
Home
May 25,2014 © OQutpatient Visit View Detad
Basic Information i tga —an

11:00a at UMC

Medical History James Moore

n
Impossible to
Appointments
May 19,2014 © Outpatient Visit

View Detais
Care Plans Manday 11:00a2 at UMC
Medications James Moore
Ended at 12:45en
Immunizations
May 12,2014 © Outpatient Visit View Detaiis
Problems Moadsy 11:00am at UMC
Allergies o James Moore
s Ended at 12:45au
LabT¥ests ® May5,2014 O Outpatient Visit View Detaits
Providers Wondey 11:00am at UMC
James Moore
Download Records Ended at 12:45sm
April 15,2014 29 years old today
Tuesday |
September 30,2013 @ |npatient Visit View Detaiis
Moty 2:4651 at SDA SDA Hospital
Barry Eliot

Fndad nn Ortnhar 11 2012 R 480 (11 dave)
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Traditional View of Patient History

Patient Data

Outpatient Visit

Too much detalls to

29 years old
Location

UMC

L]
MARLA Provider I
James Moore I I l I l
S S e O O O r I O r a
29 years old | Female Ended at 12:45¢m

Documents (7)

Home

= = - a . D I1
Basic Information Documents associated with this visit C | I I l I C al I I lfo r I I l tl
Educaton

Appointments Ms. Gonzalez reports to having good grades prior to dropping outin 12th Grade. She reports no history of Special Education needs. She plans on further education to complete her GED and is considering post-GED business studies. She
reports vocational interests in cosmetology and pedicure services [applying make-up and being a nail artist]. She has had no formal education in either activity.

Care Plans

7 Document

Medications Legal History

Ms. Gonzalez has been arrested in the past for prostitution and possession of narcotics. In light of her extensive adult lifestyle of admitted criminal behavior, her time of incarceration appears less than might be expected. She was a crime victim

with two extensive situations of rape. During the second rape, at age 19, she was held captive for three days by a man who raped her repeatedly while he put a gun to her head. In other areas of contacts with law enforcement, either as a violator

Problems orvictim, she cannot remember a lot of her past. She knows that she has had numerous legal interactions, but cannot recall specifics. She identifies her drug of choice for the last 30 years as being Methamphetamine, which has extensive
connections to the illegal community of drug manufacture and distribution. It also left her, as she notes, in an ongoing fog. Currently, her major legal issues are in the role of a3 parent. Her 14 year-old daughter, Jericah, is involved with the state

Immunizations

Allergies 0 truancy system [BECCA Bill]. Jericah has stopped attending school and Marla cant figure out how to intervene successfully on this behavior. Jericah has a history of suffering from depression and self-injury [cutting] behavior. Gonzalez does
believe that a substantial amount of Jericahs emotional pain and behavioral health problems are the result of Marlas drug abuse and her parallel parental absence during Jericahs childhood years.
Lab Tests D)
3 Document
Providers Physical History
Dowsloal Raconls As reported, Marla Gonzalez has been physically abused and assaulted on a repeated basis, has been raped, has been involved in numerous car accidents (most of which she doesnt remember) and has had numerous sexually transmitted

diseases [STDs]. As a result of these multiple traumas and acute health problems, she reports chronic back, hip, and rib pains. She was recently diagnosed with Hepatitis C. Current test results for other STDs are negative. Her historical
reporting of physical and other health problems is unreliable because her long-term memory has appears insufficient. She notes memory gaps in much of the last 30 years. This memory deficit could, hypothetically, be from resistance to talk
about known experiences, actual gaps in memaory, or a combination of both. When she was actively using substances, she was substantially under weight. Although she realizes this type of actual physical condition, she experiences a body
image distortion that she is fat and disgusting because she has gained weight towards a normal level. She has experienced antibiotic-resistant infections [often called MRSA], which caused a puss- like infection on different parts of her body,
including areas on her face.

Document

Psychological Functioning and History
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Search or Filter Patient History by Symptom

Natural language
search sentence

Leverage
SNOMEDCT
symptoms

ontology




