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From EHR to analyzable data
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Electronic health records: Hospitals

Sources Size [MB] Data types

Cohort 1.21 TS, C, N

Registration 1.07 C,N TS= time stamp,
: C=categorical,

Allergies 1.8 TS,N, T N=numeric,

Labs 312 TS,N, T T=text

Pharmacy 174 TS, T, N

Clinical Notes 3.7 TS, T,N

Nurses Flow sheet 830 TS, T, C,N

Orders 405 TS, T

Insurance payments

N |

Lab OR PACU Events: Discharge Events:

reoperation, readmission,
complications death,...
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Data to clinicians

* Phone App

* |dentify potential problems (pain, diet
management, complications)

 (Clinician effort

— Current medical records: 30 mi (95%
navigation, 619 mouse clicks)

— New Tool: 4 min (25 mouse clicks)



Compliance with clinical pathway elements
according to benchmarks
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Don’t ighore this feedback loop:
Data to patients

=) MySparrow

MySparrow Username

Password
, | Communicate with your doctor Access your test results
Get answers to your medical questions . No more waiting for a phone call or letter - “
from the comfort of your own home view your results and your doctor's
comments within days Forgot Username?  Forgot Password?

New MySparrow User?

U’ Request prescription refills g Manage your appointments e

Send a refill request for any of your Schedule your next appointment, or view
refillable medications details of your past and upcoming
appointments

£ D ad on the ” GETITON MyChart® licensed from Epic Systems Corporation
. App Store Google Play FAQs Privacy Policy Terms and Conditions High Contrast Theme ©1999-2016




https://youtu.be/EK5y3EfHKRY
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Multi-center/registry level

* NSQIP=surgical quality (American College of
Surgeons)

 SEER= cancer statistics (US Federal)

* HCUP= trends about hospital stays, discharges
(US Federal)

« MEPS=medical expenditures (US Federal)
e STS Database (Society of Thoracic Surgeons)



Advantages of using registries

Readily accessible

Detailed subgroup analyses
Collection of low prevalence events
Longitudinal designs

Healthcare delivery designs



Disadvantages of using registries

* Hospitals
— Costs (participation, trained abstractor)
— Sample of patients (e.g. 20% for NSQIP)
— Time to abstract (e.g. 20 min for 135 fields in NSQIP)

e Researchers:
— Data lag (12 months?)
— Less details (“data depth”)

— Understand limitations and strengths of these
databases



Discordance: administrative and registry

Administrative (EHR)

Clinical registry, e.g NSQIP

Purpose Billing Quality of care
Level Hospital National
Input Providers; multiple Trained staff in
formats abstracting; standard
formats
Events Entire course of Set of complications
hospitalizations within 30 days
Comp rate* 1.5% 0.6%

Discordance: 43% due to definitions/criteria
Coding error (5% both, 37%admin, 15% NSQIP)

* Etzioni et al. Ann. Surg 2018. n=16,559




Data to researchers

No match to
complications
variable
transformation

removed info
( Tables of 80% ) evaluated data outliers (6,740)

random sample
of Mayo patients:

*Chart events

*Cohorts 80% random Surgeries w/
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30 Days Post Sursery Pre-surgery Completed
Surgery Completion model dataset dataset
model dataset model dataset 1,082
(898) (1,004) (1, ) (1,082)

Weller et al. Stat Meth Med Res 2017



Many data sources for researchers

Electronic health records
Integrating survey data, images, reports,...
Compliance with clinical protocols

Treatment choices confounded with patient’s
values

Information from wearable health devices

Multiple centers, different countries (language,
formats)

Reading data from the web, e.g. online health
social networks



EHR for statisticians: Lessons learned

1. EHR development:

— Statisticians need to be involved in all steps of the EHR
development: “Otherwise it’s a mess...”

— How was the data acquired, managed, and curated?
— Understand limitations and strengths of data sources

2. Extract data for analysis

— Ethics approval may be required from multiple
institutions/agencies

— Identify inclusion/exclusion criteria

— Selection vs confounding bias



EHR for statisticians: Lessons learned

3. Prepare data for analysis
— Integration of different data sources
— Natural language processing
— Data visualization
— Bigger or complex data => MORE data cleaning
— Evaluate many confounding factors



