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Review Methodology

(unchanged)

Iôm bored, interested in 

unnecessarily complex 

methodology

Å PubMed weekly hits on CDS, MU, Longhurst J, etc.
Å Table of contents emails from journals
Å When you guys start going nuts on the listserv
Å Twitter (follow me to follow the people I follow 

@colinbanas_VCU) 
Å Other randomness
Å My focus tends to settle on systematic reviews and big 

themes of the year, not always pure research

Hmmm. What cool 

things did I read this 

year? What helps me 

fall asleep. Where can 

I find my jokes.

I donôt have enough to 

do being a CMIOé
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So Iôm flying Soloé..                 So itôs all about what I like

o Clinical Decision Support

o Update on cool tech

o Machine Learning / AI

o APIs

o Wearables

o Patient Reported Outcomes and 

Engagement

o The evils of the EMR and why they are the 

cause of physician burnout

o Articles about Meaningful Use ïjust the 

really positive onesé..

o Hot Topics in the News

o Ransomware

o Students and the EMR

o CMS

o And much more!

Basically I want to be able look 

back at this deck and see what was 

going on in our field in 2017-2018



Journal of Hospital Medicine

Å Systematic review aims to summarize 

evidence associated with interventions 

designed to reduce the overuse of imaging 

in the ED and hospital wards

Å Literature review: 2814 articles initially 

chosen, and narrowed down to 17 studies

ǒ 8 of the studies assessed CDS interventions, 

including CPOE prompts

ƺ They show use of electronic CDS is 

associated with between 8.3 and 

25.4% reduction in imaging following 

intervention

ƺ Rise in diagnostic yield ranged from 

3.4 to 4.4%, with appropriate rise in 

ordering ranging from 18-19%

ǒ 7 studies included education, policies, and 

training

ƺ 3 showed impact on compliance with 

guidelines, 2 showed a decrease in 

imaging use, one showed a significant 

impact on radiation exposure

ǒ 2 studies focused on patient safety

ƺ Neither showed a statistically 

significant reduction in mortality, 

complications from thromboembolism 

or bleeding events, or any adverse 

events at 3 months follow-up



Results

ǒ Significant decrease in charges and 

estimated costs of medical care within 90 

days of initial presentation to ED in 

patients that underwent CTPA ï

ǒ Median cost at 30 days to control group 

was $1274 compared to $934 in those 

with the intervention



Å I think this is 

what PAMA 

legislation was 

trying to achieve 

but the solutions 

Iôve seen do not 

really do this 

wellé.

Å Also not quite as 

impressive as 

would have 

been hoped



Infect Control Hosp Epidemiol 2018;1ï4

ÅUVA intervention using Epic 

and logic branching during 

the time of ordering



Infect Control Hosp Epidemiol 2018;1ï4

Å 41 % fewer tests ordered

Å 31% fewer HealthCare onset C. Diff



The VCU Experience

(what happens when you 

abdicate chairing the 

committee)
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JAMA

Great perspective on the 

progression of decision 

making ïman, man + 

computer, computer only



npj Digital Medicine (2018) 1:18 ; doi:10.1038/s41746-018-

0029-1

Å UCSF and UCM 4 years worth of patient 

records in a linear raw format using a FHIR 

standard 

Å Applied deep learning / neural networks to 

the raw record to compare predictions 

against traditional methods

Å 47 Billion data points considered

Å Included free-text

Why?

Å Traditional methods require highly curated 

datasets andé.

Å Our datasets are rarely highly curated

Å Deep learning doesnôt require this level of 

ñpre-workò, the neural network learns on the 

fly



npj Digital Medicine (2018) 1:18 ; doi:10.1038/s41746-018-

0029-1



Results

npj Digital Medicine (2018) 1:18 ; 

doi:10.1038/s41746-018-0029-1

Å Outperformed traditional modeling methods 

across the board

Å In-hospital mortality

Å 30 day readmission

Å Prolonged LOS

Å Final discharge diagnoses



https://doi.org/10.1148/radiol.2018171093

Å Journal of Radiology

Å Focuses on generating clinical labels for a 

large fund of radiology reports with an 

emphasis on scalability and generalizability

Å Mount Sinai rad reports 2010-2016 for 

96,000 Head CTs

ǒ Labels to be studied required an interrater 

agreement of 0.60 or greater; ultimately 

55 were selected, with 20 of those being 

categorized as critical findings

ǒ Several non-radiology texts used to 

characterize the lexical and semantic 

structure of radiology reports prior to 

analysis

This is the use of NLP to help 

create the dataset which would 

then be used to teach the image 

interpretation 





npj Digital Medicine (2018) 1:9 ; doi:10.1038/s41746-017-

0015-z

Å Digital Medicine

Å Geisenger ï50,000 head CTs used for 

neural network training

Å Against 10,000 validation set

Å Used the output to prioritize the queue





https://hbr.org/2018/03/ai-will-change-radiology-but-it-wont-

replace-radiologists

Å Well damnéé

Å Turns out Radiologists actually do a lot 

more than simply read films

Å ñAI Augmentedò workflows; i.e. triaging of 

studies

Å Let the doctors be doctors



http://www.businessinsider.com/visualdx-machine-learning-

app-for-skin-diagnosis-ceo-interview-2017-11



EP Eurospace

Å Uses the camera to obtain a pleth

Å 95% Sensitivity and Specificity in identifying 

A-fib from Sinus

Å Finallyé.. Now whatôs next?



https://www.usatoday.com/story/tech/columnist/baig/2018/01

/26/tried-apples-improved-health-app-heres-what-

found/1067871001/



Apple adds movement disorder API, 

plus speech, hearing, and vision tests, 

to ResearchKit framework

https://www.programmableweb.com/news/apples-new-

researchkit-movement-disorder-api-can-be-used-to-monitor-

parkinsons-symptoms/brief/2018/06/06

Implications for 

Parkinsonôs Disease 

patients etc.

Also ENT implications



doi:10.7326/L17-0379

Annals of Internal Medicine

Å Not so fast ?

Å High School project that partnered with 

Dean Sittig

Å Still often up to 5% difference in manual vs 

Fitbit recorded values

Å Do we need tighter standards ? More 

transparency to patients?

Å Or is it indeed ñclose enoughò for clinical 

use?
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Journal of the American Medical Informatics Association, 

24(5), 2017, 992ï995

doi: 10.1093/jamia/ocx034

Å JAMIA

Å Survey of 167 inpatient and outpatient 

facilities designed to allow multiple patient 

records to be open at once

Å 3 buckets of use

Å Restricted = 1 record open  

Å Hedged = 2 records open

Å Unrestricted = 3 or more records open

A lot of us assisted on this via ListServ



Journal of the American Medical Informatics Association, 

24(5), 2017, 992ï995

doi: 10.1093/jamia/ocx034

ñThe Office of the National Coordinator for 

Health Information Technology states that data 

can be entered ñincorrectly into the electronic 

record due to multiple records being open.ò

ñIn its Patient Identification SAFER Guide,11 

the agency recommends restricting ñthe 

number of patient records that can be 

displayed on the same computer at the same 

time to one, unless other patient records are 

opened as óRead Onlyô and are clearly 

differentiated.ò

This recommendation also appears in a Joint 

Commission Sentinel

Event Alert, Safe Use of Health Information 

Technology.



Journal of the American Medical Informatics Association, 

0(0), 2017, 1ï5

doi: 10.1093/jamia/ocx099

Å JAMIA

Å UIC, interrupted time series analysis of 

wrong patient medication orders in an ED 

from 2010-2016 (~50k visits per year)

Å This is a retrospective analysis of a natural 

experiment

Å Measured going from 4 charts to 2 charts 

and then back to 4 charts

Å Using retract and reorder as a methodology 

(RAR)

Å Clinician orders something and within 10 

minutes cancels it and orders the exact 

same thing on a different patient

Å Also followed up with an interview and 

chart reviews



Journal of the American Medical Informatics Association, 

0(0), 2017, 1ï5

doi: 10.1093/jamia/ocx099

Å Statistically didnôt make a 

difference

Å Buté. They didnôt do all the 

way down to 1 chart

Å So use this data as you wish



Hickman T-TT, et al. BMJ Qual Saf 2017;0:1ï6. 

doi:10.1136/bmjqs-2017-006597

Å 4 months of medication orders, 2 million

Å 1100 cancellations during that time

Å Cancelling provider was then surveyed 

when they had selected ñErroneous errorò

Å In the vein of RAR methodology, technically 

this is just the ñretractò portion



Hickman T-TT, et al. BMJ Qual Saf 2017;0:1ï6. 

doi:10.1136/bmjqs-2017-006597

Å Wrong patient ~30% !!!!

Å Wrong drug  - 19%

Å Duplicate Order ï14%

Å Oxycodone was top drug for formulation 

problems (SR vs IR) postulated as the 

reason

Usability and Human Interface opportunities 

abound

? How many charts do they allow 

Further studies not possible ïEpic conversion 

since then



Abraham J, et al. BMJ Qual Saf 2017;0:1ï9. 

doi:10.1136/bmjqs-2017-006606

Å BMJ

Å Void an INPATIENT 

order and you need to 

declare a reason (and 

get an interview and a 

chart review)

Å Nice buckets of 

rationale for 

medication voiding

Å What are the 

underlying causes of 

voiding? 



Abraham J, et al. BMJ Qual Saf 2017;0:1ï9. 

doi:10.1136/bmjqs-2017-006606

Å The reason selected is only 

~50% accurate when 

confirmed ïnot surprised

Å Duplicate orders lead the 

pack

Å Improperly composed orders 

(points to usability, ordersets, 

sentences, the basics)

Å The notion of the ñintentional 

violationò was discussed

Å Should institutions be 

studying this type of data as  

means of self improvement

Å Should the voiding ñcodesetò 

be standardized across 

vendors / industry ïalthough 

would it mater ?

Dup Order, Improper Composed, Wrong Doc, 

Wrong Drug, Wrong Encounter, Wrong 

Patient, etc



Looks like I have 

a codeset to 

clean up



Applied Clinical Informatics Vol. 9 No. 1/2018

Using EHR 84 Data to Detect Prescribing Errors Burlison et 

al.

Å ACI Study

Å St. Judeôs data of 30 days worth of 

cancelled medication orders within 120 

minutes of initially being placed, inpatient 

and outpatient

Å Did it in Julyé.. (new interns)

Å Off 305 of these orders, 147 errors 

identified !!!!

Å Duplicate orders most common

Å Trainees (residents) had highest rate of 

errorsé. ? The July effect ?



Retract and Re-order / Voiding / Cancelling 

Å Interesting new metric in EHR usability and 

errors

Å What the heck is going on with all of the 

duplicates? Did we all turn off Dup 

Checking for a bunch of stuff (we didé. 

because itôs obnoxious)

Å Standardization in the industry? (the 

codeset, VCU clearly leads the way)

Å Managing this metric? (much like we 

ñmanageò multum ? )
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EHRs are Evil and are causing you to burnout



New York Times May 16, 2018 ïAbraham Verghese



Pretty harsh indictment of the EHR, not sure it 

was entirely fair, but it sure was colorful 

ñEven if the E.H.R. is not the sole 

cause of what ails us, believe me, it 

has become the symbol of burnout.ò



HBR

Å Harvard Business Review

Take Back the Record

Å Paint a picture of the patient

Å Typing and pointing and clicking must go

Å Nods to usability and subtlety to clinical 

decision support

Å AI must make the clinical systems smarter

Å Turn us from prisoners into advocates

Comment from our own Joe Schneider:

ñBurnout is a function of much more than 

technologyé we shouldnôt get the idea that we 

can fix it simply by switching technology.ò 



Å Journal General Internal Medicine

Å Video recordings of 217 encounters 

Å Average visit 20 minutes

Å Clicked mouse 216 times

Å 746 keyboard clicks

Å 8.9 minutes of gazing at the screen

Å Retain the good ïlegibility, remote access, 

patient access, e-prescribing, certain 

reminder functions

Å Re-master the rest around the needs of the 

clinicians not the billers and administrators



Å Good news ! If youôre thinking of switching (or recently made the transition) your bond rating 

wonôt be affected !!



Å Annals of Internal Medicine

Å Are U.S. documentation requirements a 

driver of the national dissatisfaction with the 

EHR ? 

Å Can we compare ourselves with some 

international colleagues?

Å Is it simply the easiest to label the EHR as 

the cause of the burnout?



Å Since HITECH was enacted the length of US notes have DOUBLED 

Å In the same EMR (Epic) US notes are 4x the length of international counterparts



Indeed, the EHR vendors that 

benefited from the federal 

stimulus have 

disproportionately focused

on developing robust financial 

and compliance features,

perhaps at the price of 

usability. However, U.S.

hospitals demanded these 

features in search of financial

sustainability in a market with 

seemingly insatiable

needs for documentation.



Annals

ÅUsed a new EHR tool that

distinguishes manual, imported, and copied 

text in hospital progress notes with 

character-by-character granularity 

Å Less than 1/5thof the note is ñmanually 

enteredò

Å Surprised?



HIMSS-AMDIS Joint Letter on Clinician Burden



HIMSS-AMDIS Joint Letter: sections

Å Leverage Information and Technology, Now and in the Future

Å Addressing Burden Issues Strengthens the Push Toward a Learning Health 

System

Å Build Momentum Toward Team-Based Care by Placing a Greater Emphasis 

on Reporting from the Entire Clinical Staff

Å Proposed Changes in Quality Reporting and the Promoting Interoperability 

Program are a Step in the Right Direction

Å Reuse and Repurpose Data from Other Sources to Minimize Reporting 

Requirements

Å Simplify E/M Coding and Documentation Requirements
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Å 38 organizations successful with Patient 

Reported Outcomes, interviewed and 

aggregated to distill best practice

Å PROM supports

Å Patient Care Decisions

Å Quality Improvement Initiatives

Å Payer mandates

Å Population Health

Å Nods to interoperability needs

Å Standardization needs

Å PROMs become standard and shared 

data elements

I guarantee youôre all being challenged with 

this, this is an excellent framework to 

organize the process and structure





Å JAMA

Å RCT assessing patient 

reported symptoms 

against usual care in 

metastatic solid tumor 

patients



Journal of the American Medical Informatics Association, 

0(0), 2017, 1ï7

doi: 10.1093/jamia/ocx149

Å AMIA

Å 2 years worth of data from Mayo 

Jacksonville; measuring patient portal 

utilization DURING the hospitalization 

Å Looking for effect on Outcomes, Mortality, 

Readmission

Å OpenNotes institution ïpatients can see 

inpatient and outpatient notes at Mayo as 

well as usual things such as lab results

Å 20% of their patients with accounts did 

access the portal during their stay

Å Those that acces typically younger (58 vs 

62); more often on a medical service, more 

liver disease (?), and higher severity of 

illness

ANDé..

No difference. Surprised?



n engl j med 377;16 nejm.org October 19, 2017

Å Existing HIPPA and security requirements 

hinder personalization and engagement

Å Some health systems have gone as far as 

to have their own form waiving the 

strictness

Å Maybe allow patients to ñopt-inò to the 

strictness; similar to how we are doing 

health information exchanges

Å Dicey territory but a needed national 

conversation
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