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Review Methodology

(unchanged)

I’m bored, interested in 

unnecessarily complex 

methodology

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

@colinbanas_VCU) 
• Other randomness
• 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 don’t have enough to 

do being a CMIO…
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Final Paper Review Methodology
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Research
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Actually related to Clinical Informatics according to W.G. 2017 

Conflict of Interests: Med safety research, Rx meds for a living, don’t 
cut for a living, not an entrepreneur,  etc..
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Growth in Publications

Clinical

Informatics
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Who published these Studies?
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% of studies funded
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The “Talk/Study or T/S” Ratio®

® W. Galanter & C. Banas 2014

Diabetes Mellitus
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The “Banas Ratio”®

® W. Galanter & C. Banas 2017

Diabetes Mellitus

“Research Corpus” 

Trial/RCT or “potential fact”/fact” 

0

1

2

3

4

5

6

2000 2002 2004 2006 2008 2010 2012 2014



What’s in the Research Corpus 



Who’s in the Research Corpus
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TRANSITION 
COMEDY 
SLIDE!!!!



What’s old is new again… 
• Meta-analysis of 24 papers 

related to CPOE and CDS (vs. 
being on paper) and key 
outcomes such as LOS, Mortality, 
ICU stays

Journal of the American Medical Informatics Association, 24(2), 
2017, 413–422

doi: 10.1093/jamia/ocw145



Does CPOE and CDS make things better? Yup, 
but not as much as we all had hoped….



CPOE and CDS does some expected things 
well – meta-analysis confirms
• 85% reduction in Medication prescribing rates

• LOS and Hospital Mortality is at least unchanged (statistically)

• ICU Mortality is reduced 12%

Lesson – don’t go back to paper just yet 

Journal of the American Medical Informatics Association, 24(2), 
2017, 413–422

doi: 10.1093/jamia/ocw145



• 75 high value 
target lab 
tests were 
displayed to 
the 
intervention 
group….

• No effect….



• JAMA Internal Medicine, April 15 2013

• Does displaying the charge data next to the 
lab test impact ordering habits?

– Total number or orders?

– Frequency of orders?

– Charges?

JAMA Internal Medicine, April 15 2013



It’s not the first time it’s been done…

1997

1990

2004



Price Transparency

• It works for awhile (usually) then 
providers get numb to it’

• Need perhaps some more novel 
ways of representation this data 
(charges vs. costs vs. patient 
portion)

• Works best when providers have 
some skin in the game

• Perhaps a new ACO model would 
alter this type of research?



• Summarize the state of the 
art of clinical decision 
support (CDS) circa 1990, 
review progress in 
the 25 year interval from 
that time, and provide a 
vision of what CDS might 
look like 25 years hence, or 
circa 2040

Authors arrive at six axes of CDS:

• Data

• Knowledge

• Inference

• Architecture and technology

• Implementation and integration

• Users

These axes frame the review and discussion 
of selected barriers and facilitators to the 
effective use of CDS

Yearb Med Inform. 2016 Aug 2;Suppl 1:S103-16. doi: 
10.15265/IYS-2016-s034.

https://www.ncbi.nlm.nih.gov/pubmed/27488402


The last 25 years CDS

• Thoughtful look back to the “old 
days” of the 1990s and CDS

• VISTA / The Brigham / LDS / 
Meditech days

• Barriers to CDS then
• No one was paying for quality
• Workforce for these systems; 

informatics didn’t really exist
• Transferability of CDS between 

systems didn’t exist
• Computer literacy of users
• Inability to optimally insert into 

workflow
• “Users don’t mind being re-routed, but 

they hate being stopped”
• Lack of standards 

• Arden syntax
• CCOW
• RXNorm

Yearb Med Inform. 2016 Aug 2;Suppl 1:S103-16. doi: 
10.15265/IYS-2016-s034.

Mediocre systems 
designed to keep 

doctors from making 
silly mistakes

https://www.ncbi.nlm.nih.gov/pubmed/27488402


The next 25 years

• Explosion of CDS is inevitable

• AI

• Precision Medicine

• Big Data

• Sheer computing power and 
inevitable “cognitive aides” in 
real time

Yearb Med Inform. 2016 Aug 2;Suppl 1:S103-16. doi: 
10.15265/IYS-2016-s034.

We believe that the power of human 
reasoning will never be fully supplanted 
by an algorithm of any kind, nor do we 
believe the intimate and essential
relationship between a doctor and her 
patient can be replaced by a computer.

https://www.ncbi.nlm.nih.gov/pubmed/27488402


• To further enhance the digital 
lock-down, each new password 
must contain at least one 
symbols, one number, one 
capital letter, one lowercase 
letter, one medical emoji, one 
Chinese symbol, and 
one zodiac sign. Same password 
cannot be used for any of the 5 
different systems that the 
hospital is using for EMR, PACS, 
billing, coding, and email.

If anyone was ever to find 
out how much opioids 

and antibiotics we’re over-
prescribing, we’ll be 
finished. Seriously 

people, if Russian hackers
get their hands on this stuff, 

DNC hacking will look like 
joke. 

http://gomerblog.com/2016/04/medical-emojis-translated-masses/
http://gomerblog.com/2015/09/medical-zodiac-2/
http://gomerpedia.org/wiki/ICD-10














Przytula et al. Trials (2015) 16:17









UIC Med Table





Objectives

• Identify patient characteristics 
associated with portal use

• Determine which common 
patient portal features are 
commonly used

• Examine whether the level of 
use (non-use, light use, active) is 
associated with 30-day 
readmission

Methods

• Looked at discharged AMI, CHF, 
or PNA patients and 
corresponding portal usage 
classification

• Logistic regression to predict 
whether portal use was 
associated with 30-day 
readmission

Appl Clin Inform. 2016 Jun 6;7(2):489-501. doi: 10.4338/ACI-
2016-01-RA-0003. eCollection 2016.

PMID: 27437056



Portals and Readmission…

Results

• ~3k patients

• 83% non-use, 9% light use, 8% 
active use

• For patients who were active users 
the odds of being readmitted 
within 30 days was 66% greater 
than non-users

Discussion

• Vast majority of patients invited 
(given a code) did not use it (sound 
familiar?)

• Patients using the portal were 
older, sicker, and more likely 
Caucasian than non-users

• Consistent with prior studies 
showing that healthy patients, 
patients less than 35 years, and 
ethnic minorities are least likely to 
use portals

Appl Clin Inform. 2016 Jun 6;7(2):489-501. doi: 10.4338/ACI-
2016-01-RA-0003. eCollection 2016.

PMID: 27437056



Portals and Readmissions…

• Do sicker patients have more 
interactions to be sold on the 
utility of the portal and hence 
use it more?

• Were these readmissions going 
to happen regardless of portal 
use?

• What would happen if we 
sprinkled in Open Notes? (my 
idea….)

• “More study is needed”

Appl Clin Inform. 2016 Jun 6;7(2):489-501. doi: 10.4338/ACI-
2016-01-RA-0003. eCollection 2016.

PMID: 27437056



J Hosp Med. 2016 Dec;11(12):817-823. doi: 10.1002/jhm.2635. 
Epub 2016 Jul 14.

• Cross-sectional study of children 
at LPCH

• Cerner / Philips Monitors

• Extracted vitals for 15 months of 
data (HR and RR) that had fed 
Cerner via BMDI

• Excluded ICU and physiological 
implausible vital signs

• 5th to 95th percentile limits locally 
selected as alarm parameters 

• Retrospective manual chart 
review and analysis of RRT 
events for the past 15 months

https://www.ncbi.nlm.nih.gov/pubmed/27411896


Alarm Fatigue - Visualized

J Hosp Med. 2016 Dec;11(12):817-823. doi: 10.1002/jhm.2635. 
Epub 2016 Jul 14.

https://www.ncbi.nlm.nih.gov/pubmed/27411896


Alert Fatigue
Results
• There were 55.6% fewer out-of-range measurements using data 

driven vital sign limits

• Basically there would have been no change in RRT response using 
these data driven parameters (RRT was involved by other vital sign 
abnormalities or clinical context)

J Hosp Med. 2016 Dec;11(12):817-823. doi: 10.1002/jhm.2635. 
Epub 2016 Jul 14.

“By decreasing the quantity of out-of-range vital sign values while 
preserving the ability to detect patient deterioration, data-driven 
vital sign alarm limits have the potential to decrease false monitor 
alarms, alarm generated noise, and alarm fatigue.”

https://www.ncbi.nlm.nih.gov/pubmed/27411896






Retract and Reorder Events in the UIH ED as a 

surrogate of wrong patient errors

Publication Pending



Pending Study on the # of charts
Adelman et al.

Does setting at 1 chart open 

maximum produce less intercepted 

wrong patient  ordering errors than 

setting at 4 charts open maximum?

Is the # of charts open associated 

with the likelihood of intercepted 

wrong patient ordering errors?  

Pt 1

Pt 1

Pt 1

Pt 2

Pt 2 Pt 3

Pt 1 Pt 2 Pt 3 Pt 4

Rate 1

Rate 4

Rate 3

Rate 2

Pt 1 Pt 2 Pt 3 Pt 4 Pt 1

2-Site RCT (crossover) ED, Inpatient, 

Ambulatory

Rate 1Rate 4







Synchronized and integrated remote management program for chronic 

diseases.

(1)biometric data, including single-lead electrocardiography, blood pressure, 

heart rate, and oximetry, are transferred from patients to our telehealth 

center daily and on-demand; 

(2) nurse case managers telephone patients daily and on-demand for 

communication and health promotion

(3) full-time nurse case managers and cardiologists are in charge of care 24 

hours a day.











Transition 
Comedy 
Slide



• Study of Pediatric hospitals CPOE 
and CDS safety utilizing data 
from the Leapfrog Simulation

• 41 hospitals (pure Peds and 
mixed)

• Also included longitudinal 
analysis of Leapfrog 
performance 

Chaparro JD, et al. J Am Med Inform Assoc 2016;0:1–8. 
doi:10.1093/jamia/ocw134, Research and Applications



Peds Hospitals, CPOE, CDS, and Leapfrog… Oh My

• Pediatric computerized physician 
order entry (CPOE) systems on 
average are able to intercept a 
majority of potential medication 
errors

• This varies widely among 
implementations

• Prospective and repeated testing 
using the Leapfrog Group’s 
evaluation tool is associated with 
improved ability to intercept 
potential medication errors.

Chaparro JD, et al. J Am Med Inform Assoc 2016;0:1–8. 
doi:10.1093/jamia/ocw134, Research and Applications



• Time from initial go-live doesn’t 
really affect your Leapfrog score, 
but…..

Taking the test once and then again 
does influence your ability to improve 
on the score

Conclusion – take the damn test, 
it will make you better



• A workgroup consolidating prior 
literature as well as 
recommendations from leading 
groups (for example – the AMDIS 
group from 2013 – thanks Shoolin)

• Points out responsibilities for 
authors, organizations, and EHR 
developers

• Prevalence of copy/paste; the good 
of copy/paste; and the evil….

• Goal of coming up with 
recommendations for copy/paste 
practices 

Appl Clin Inform. 2017 Jan 11;8(1):12-34. doi: 10.4338/ACI-
2016-09-R-0150.

https://www.ncbi.nlm.nih.gov/pubmed/?term=safe+practices+for+copy+paste


Why does copy/paste matter?

Patient was discharged from the 
emergency room after a new 
diagnosis of atrial fibrillation and 
potential heart disease; he was 
instructed to follow up with his 
primary care physician (PCP) for a 
stress test. 
However, the PCP failed to diagnose 
cardiac disease and copied and had 
pasted the A/P over 12 office visits 
during the next 2 years. The patient 
died from a heart attack and the 
physician was found liable in the 
death 

An infant was seen for fever, rash, 
and fussiness. The initial EHR note 
documented no history of 
tuberculosis (TB) exposure, despite 
the infant’s recent travel to a TB 
endemic country. 
Successive office visits propagated 
this erroneous negative exposure to 
TB using copy and paste for two 
weeks until the child was diagnosed 
with TB meningitis in the 
emergency room and left with 
significant residual deficits

Appl Clin Inform. 2017 Jan 11;8(1):12-34. doi: 10.4338/ACI-
2016-09-R-0150.

https://www.ncbi.nlm.nih.gov/pubmed/?term=safe+practices+for+copy+paste


Prevalence 

• 66-90% admit to utilizing 
copy/paste

• But…. 80% of physicians agree 
that copy/paste improves 
efficiency and should continue

• Copy/paste contributes to 2.6% 
of all errors (Singh et al)

1.Facilitating introduction of new 
inaccuracies

2.Accelerating propagation of 
inaccurate information

3.Promoting creation of internally 
inconsistent notes

4.Generating lengthy notes that 
may obscure important clinical 
information (“note bloat”)

Appl Clin Inform. 2017 Jan 11;8(1):12-34. doi: 10.4338/ACI-
2016-09-R-0150.

Adverse 
Events? 

https://www.ncbi.nlm.nih.gov/pubmed/?term=safe+practices+for+copy+paste


Copy/Paste  - Recommendations – 2 ½  for 
the vendor / 1 ½ on us
1) Provide a mechanism to make 
copy and paste material easily 
identifiable – tighten up vendors

2) Ensure the provenance of copy 
and paste material is readily 
available – yup, vendors

3) Ensure adequate staff training and 
education –that’s on us

4) Ensure copy and paste practices 
are regularly monitored, measured, 
and assessed – us (? HIM) and 
maybe the vendors

Appl Clin Inform. 2017 Jan 11;8(1):12-34. doi: 10.4338/ACI-
2016-09-R-0150.

https://www.ncbi.nlm.nih.gov/pubmed/?term=safe+practices+for+copy+paste




J Am Med Inform Assoc. 2017 Feb 19. 

doi: 10.1093/jamia/ocw187. [Epub ahead 

of print]

I did not know Banas was 
going to do this…..



J Am Med Inform Assoc. 2017 Feb 19. 

doi: 10.1093/jamia/ocw187. [Epub ahead 

of print]



J Am Med Inform Assoc. 2017 Feb 19. 

doi: 10.1093/jamia/ocw187. [Epub ahead 

of print]

PPV 70±10%























Transition Comedy Slide:Here’s to Happy Hour



•Happenings from 
the year (June 2016 
– June 2017)

•ListServ hot topics

•Articles worth 
checking out

•aka – this is the 
Appendix…

The end is near…….



Love the math on this. Because 
14 clinicians were able to fudge 
their data we can extrapolate 

that into $792M across the 
industry. I could use this logic 

to say I found $20 in the 
parking lot this morning, so by 
the end of the year I will have 

$7,300.

https://oig.hhs.gov/oas/reports/region5/51400047.pdf



• Official link to announcement 
https://www.va.gov/opa/pressr
el/pressrelease.cfm?id=2914

• Report from the GAO 
http://www.gao.gov/products/G
AO-17-408T

http://www.csoonline.com/article/3196827/data-
breach/ransomware-makes-healthcare-wannacry.html

I don’t know that it’s “seismic.” I 
think it was a wise decision, given 
the choice that the DoD already 
made, and the desire for 
consistency and interoperability.

https://www.va.gov/opa/pressrel/pressrelease.cfm?id=2914
http://www.gao.gov/products/GAO-17-408T


The Death of an icon - Dr. Larry Weed

• https://www.youtube.com/watc
h?v=qMsPXSMTpFI&feature=you
tu.be

Father of the POMR and SOAP note

https://www.youtube.com/watch?v=qMsPXSMTpFI&feature=youtu.be


• The DOJ alleges that eClinicalWorks
opted to added the 16 drug codes 
necessary for certification into its 
software rather than enable the 
product to access those from a 
complete database, failed to 
accurately record user actions with 
audit log functionality, did not always 
accurately record diagnostic imaging 
orders or conduct drug-drug 
interaction checks and, finally, 
eClinicalWorks did not satisfy data 
portability requirements designed to 
enable doctors to transfer patient 
data to over vendor’s EHRs.

https://www.justice.gov/usao-vt/pr/electronic-health-records-
vendor-pay-largest-settlement-district-vermont



N Engl J Med. 2017 Jun 7. doi: 10.1056/NEJMp1706754. [Epub 
ahead of print]

https://www.ncbi.nlm.nih.gov/pubmed/?term=cyberattack+on+britain's


Appl Clin Inform. 2016 Jun 29;7(2):624-32. doi: 10.4338/ACI-
2016-04-SOA-0064. eCollection 2016.

PMID: 27437066



• Not informatics “per-se” but a 
pretty powerful demonstration 
of the power of Medication 
Reconciliation

• 50% reduction in all-cause 
readmissions when Med Rec 
(and Pharmacy talent) follow up 
post discharge

10.1377/hlthaff.2015.0648
HEALTH AFFAIRS 35,

NO. 7 (2016): 1222–1229

Medication reconciliation is an important 
tool that takes much time and effort; it 

makes sense that it should help; and it is 
required under meaningful use, the Joint 
Commission, and CMS rules. We need the 

science to back up that it is valid and 
worthwhile Although this article has its 

limitations, it goes a long way to clarifying 
the methodology we need to study this 
important component of hospital care. I 

recommend reading it in depth



Also worth checking out

• The amazing efficiency of EMRs 
and electronic processes to 
propagate through the system 
and thoroughly screw up your 
life

N Engl J Med. 2016 Aug 11;375(6):507-9. doi: 
10.1056/NEJMp1606163. No abstract available.

PMID: 27509099



Worth checking out…

• An experiment to try online 
crowdsourcing for making 
diagnoses… not sure it worked, 
but it’s a start



Worth checking out

• Our own Dick Schreiber, say hi 
Dick



Worth checking out

• Pretty good, breaks down the 
technology

http://catalyst.nejm.org/decoding-blockchain-technology-
health/?utm_campaign=editors-

picks&utm_source=hs_email&utm_medium=email&utm_conte
nt=51796723&_hsenc=p2ANqtz-94b54NyQOyM0-

stav41UUpfeFUDvFKNE568h5RbwCHE405osPI69XDhnjrPYuCEK
vIrCJvrRVDMwgSYUk1xbn5Puk3MbYvqCeJEoQXHA-

fq5IZ4Uo&_hsmi=51796723



Worth checking out

• The eco-system of APIs, FHIR, 
and apps

NEJM



Worth Checking out – PAMA (Please Go 
Away….)

• Ugh…. This isn’t 
going to end 
well.



And it wouldn’t be AMDIS without……

The rules are changing yet again…..



Fin…..

• Questions?
We made 
it! Take a 

bow 
Bill!!!!


