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Disparate EMRs

H =
IRF & Physician Skilled Nursing & Home Health Outpatient
Practice EMR(s) Assisted Living Care EMR EMR

EMR

“...Establishing infrastructure for digital data capture is central to LHS implementation and
therefore, researchers and health systems leaders may want to prioritize this aspect of
implementation for advancing LHS transformation.” (Somerville et al. 2023)



LHS Models

Real-time LHS

(Wouters et al. 2020)

 Comprehensive Data LHS:
Continuous stream of
systematically captured clinical
data that can be analyzed

e Real-time LHS: Provides
real-time feedback at point of
care

e Full LHS: Typical trial
methodologies should be
embedded in clinical care

LHS models rely on a
foundationally robust data
infrastructure!



Health Data Integration

Service 1
* Integration is “health data from O O [ e
heterogeneous or distributed OQ O « P —
sources processed by a certain egrated Heath |
approach to act as they come from Service 2
one source in a seamless way” O O N
(Peng & Bai, 2020) OO0
e Discovering, moving, and .
combining data from multiple Seked N G e
sources to drive insights and O O P
power maChine Iearning and O Q Integration Utilization
advanced analytics (Google cloud)
Figure 1. Simple process of integration and utilization of health data

Peng & Bai, 2020



Key Components of Data Infrastructure

Data Data Data Data
Standardization Security Management
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Combining data Ensuring data Protecting Efficiep’g stolrage,
; : sensitive retrieval,
from various consistency : processing and
EMR (and other) dcross _ patlenjc analysis of
different EMRs information integrated data

data systems
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Brooks Data Infrastructure
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Key Challenges in Data Integration

e Data Silos & Interoperability

* Data Transformation & Standardization

* Data Quality and Integrity

e Data Privacy and Security

* Cost and Complexity

* Data Governance and Change Management

New challenges arise when integrating data for
research rather than operational purposes
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Solutions: Data Silos & Interoperability

* Enterprise Master Patient Index (EMPI)
* Algorithm for matching records across systems

* Centralized Data Warehouse (CDW)
* SQL relational database following a star schema storage format
 Data transformation and normalization
* Robust
* Scalable and flexible
 Data projections for analytics and reporting
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Patient Services Tracking

Keeping patients in the System N |

Summary Data YTD data Discharge by Month and year Discharge Details Discharge Details b

YTD Brooks to Brooks Admissions

LID Previous Year Pefesit
DischargeYear A4 BrooksToBrooks a YTD Difference from
Admissions Previous year
2021 2,020.00 1,994.00 1.3%
2022 2,245.00 2,020.00 11.1%
2023 2,541.00 2,245.00 13.2%
2024 2,582.00 2,541.00 1.6%
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Brooks Care Compass

Patient Details

Test, Patient

Brooks Rehab Hospital University 5/23/2019 -
6/7/2019

Room 3602-A |

196.21 ACUTE AND CHRONIC RESPIRATORY

FAILURE WITH HYPOXIA

m

Comorbidities

CID (20 CID €20 0 &0 G0
D D D 0 CED D
D CZD 00D 20 &0
D & 0 O3 08 23

Activity

Viewing all activity

Outpatient | 6/10/2019 - 12/14/2019
Diagnosis unknown

Referred by

Inpatient Leader Rounding - Mid Stay
Brooks Rehab Hospital University - 5/23/2019

Inpatient Leader Rounding - Beginning of Stay
Brooks Rehab Hospital University - 5/23/2019

Admission

Brooks Rehab Hospital University | 5/23/2019 - 6/7/2019
ACUTE AND CHRONIC RESPIRATORY FAILURE WITH HYPOXIA

Referred by

Activity

All well during patient rounds, no issues noted
Mindi.Manes@Brooksrehab.org on 2/28/2020 12
Patient reported no issues or concerns at this

Filter v

Viewing all activity

Patient Test,

8/30/2022 -

Return to Acute Date

Mindi Manes@Brooksrehab.org on 2/28/2020 12 | ™« B
Planned
Nursing - Delayed response to call bell Yes
No

Wait time longer than expected.
Resolve

Originating Hospital

LOS

Symptom from chart

Inpatient Hospital - Readmission Review

Halifax/Brooks Hospital JV - Test Room

Transfer Readmitting Dx (if known)




Solutions: Data Standardization

Backend Data Transformation
@ * Normalize, formatting,

@ organizational structure, granularity
* Industry standards

Front End Data Transformation

4«,' * Modification of front end of EMRs

* Add discrete fields, where possible
* Additional data collectors
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tandardizing Outcomes Across the
ystem

PT ot
| Strokel Bl Stroke
Functional In Sitting Test (FIST) or Berg Balance Test (BET) or Functional Gait Assessme

LT ————— v ——i |
Stroke Impact Scale-16 (SIS) or Activities Specific Balance Confidence Scale (ABC) - self Patient-Specific Functional Scale (PSFS)
Vision Sereening Question Battery
PROM- b0l Fugl-Meyer UE - Motor Subsection (FMA)
ap Meuro Quality of Life- UE subscale (Neuro-QOL)

AROM - data point Grip Strenath
Movement Strategy - data point Optional

Modified Ashworth Scale (MAS)

Canadian Occupational Performance Measure (COPM)

Ambulation

PEE e e g Behavioral Inattention Test (BIT)
4 CO I I l I ete d D e Ce I I I b e r 2 O 2 3 | A—— s =Bl ey Brain Injury Visual Assessment Battery for Aduls (BVABA)
(DEROAL Mo, AR & mentation section
iy

Independently Amusatory 1A

° S St e m a t i C r evi eW Of o B e e b Patient-Specific Functional Scale (PSFS)
st 8EG assassment active ROM. Wision Screening Question Battery
y _ Neuro Quality of Life- UE subscale (Neuro-GOL)
Grip Strength
Optional
SCI (use a5 sppropriate) Dermatomes
outcome measures [ Motorfuretion - a2 o Modifed Ashworth Soals (HA5)
Bedimobility transferrs : Canadian Occupational Performance Measure (COPM)
| heelchair Skills - dat BehavioralInattention Test (BIT)
| Modiied Functional Reach Test (MFRT) Brain Injury Visual Assessment Batiery for Adults (BiVABA)
Functional In Sitting Test (FIST) O-log & mentation section
collected across all EMRs e i - =
Functional Gait Assessment (FGA), aait speed
Spinal Cord Independence Measure (SCIM-II) - self-reponted Patient-Specilic Functional Seale (PSFS)

|BergBalance Test (BET) Spinal Cord Independence Measure (SCIM-IIl) ADL Subscale
Myotomes C5-T1

i C0n5|derab|e Varlablllt N T e e —— - S
Functional In Sitting Test (FISTHTrunk Impairment Scale (TIS) or Berg Balance Test (BBT) « Dermatomes

MS Impact Scale (MSIS) or Dizziness Handicap Inventory (OHI) or Activities Specific Balan Modified Ashworth Scale (MAS)
| Modified F atigue Impact Scale (MFIS) Canadian Occupational Performance Measure (COPM)
6 minute walk test (SMWT) Behavioral Inattention Test (BIT)

what and how outcomes [Eriserdeatand e T B ki VAGH
Mini Balance Evaluation Systems Test (Mini BESTest) - PD only (O-log & mentation section

Retropulsion Pull Test (RPT) - PO only
Parkinson's Disease Questionnaire (PDG-8) - seli-reported

Patient-Specific Functional Scale (PSFS)

data are collected in the

3-Hole Peg Test (3-HPT) or Box & Blocks (BET)
Optional
Canadian Occupational Performance Measure (COPM)

b4 1
different svstems
Brain Injury Visual Assessment Battery for Adults [BiVABA)

O-log & mentation section

17



Standardizing Outcomes Across the

System

Phase 2

 Completed July 2024

* |dentify required &
recommended outcome
measures

* Programmatic approach
(Stroke, BI, SCI)

e Buy-in from leadership from

all service lines

Psychometric properties
* Reliable, valid, normative data, minimal clinical differences,

etc

ystem of Care
Can track patient progress across the system

Reasonable
Can be performed in all settings with minimal
time/resources required
Informative
* Informs clinical practice and helps us learn how to
improve care for our patients

Required for ALL patients n-

K}
»

Gait Speed: 6-meter walk test (6MWT) v
Cardiorespiratory: 2-minute walk test (2MWT) v v v v
Balance/Falls: BERG balance assessment v v v v
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Solutions: Data Quality and Integrity

Patient's Missing Diagnosis Groupings in Domain Data

* Clinical and operational

SMEs participate in data — e g e Sy i

D07.5 Carcinoma In situ o f prostate

.
revl eWS to e n S u re ‘W20.8XXA ' Other cause of strike by thrown, projected or falling object, initial encounter

a CC u ra Cy Patients Without Any Diagnosis Data

Automated alert eraits | N

for missing data
collection

Floor 4 Fall QCAs that need to be completed as of 08/23/2024

University Hospital

* Proactive, real-time
d 0 C u m e n ta t i 0 n Patient Account | Patient Name | Patient Room | Date of Fall Number of floor Facility

Number Number days after fall

o L ”
auditing 22nuG2024 ' FLOOR | Universty
4 Hospital

There are no Floor 4 Fall QCAs for Bartram Hospital
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Proactive Data Quality

Therapy M
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Next Steps - Research focus

* Establish data use agreements (DUA) and standardized operating
procedures to cover all LHS-related data sharing activities

e Continue with standardized outcomes initiative — Phase 3: EMR build
and data integration into CDW

* Complete a systematic data review of health equity/ SDOH data

* Develop a dedicated data warehouse specifically designed for
research-specific purposes

 Common data model (CDM) structural format
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