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AGENDA

• What was done before 

• How to do an informatics literature review and search

– The Right Way

– The Banas Way

• Interesting trends 

• Altered methodology 

• Our favorite studies and news updates



DISCLOSURE OF CONFLICTS OF 

INTEREST

Karl Kochendorfer, MD, FAAFP

Founder and CMO

Karl Kochendorfer, MD 

Executive Coaching and Consulting Services

However, none of the slides presented today are related to 
these roles or systems. 



HELP WITH LITERATURE REVIEW

Its easy! I 

published my 

methodology

https://www.google.com/imgres?imgurl=https://image.made-in-china.com/2f0j00eFkTcvyAwubo/Recordable-Easy-Button-with-Custom-Voice-and-Logo.jpg&imgrefurl=https://xinfenggift.en.made-in-china.com/product/AKDmNHpYYXVR/China-Recordable-Easy-Button-with-Custom-Voice-and-Logo.html&docid=98dIQQ3Qq5IYxM&tbnid=rw5GK4JrdLQe-M:&vet=10ahUKEwjjn7q8neziAhVMs1kKHaW_BY8QMwh-KAQwBA..i&w=900&h=900&bih=756&biw=1333&q=easy button&ved=0ahUKEwjjn7q8neziAhVMs1kKHaW_BY8QMwh-KAQwBA&iact=mrc&uact=8
https://www.google.com/imgres?imgurl=https://hospital.uillinois.edu/Images/clinicians/billg.jpg&imgrefurl=https://hospital.uillinois.edu/find-a-doctor/william-l-galanter&docid=HTYxNKaDgc4KTM&tbnid=tJQwUXhIA4n-BM:&vet=10ahUKEwjWq-yVnuziAhWNpFkKHYo_D7wQMwhAKAAwAA..i&w=270&h=360&bih=756&biw=1333&q=bill galanter&ved=0ahUKEwjWq-yVnuziAhWNpFkKHYo_D7wQMwhAKAAwAA&iact=mrc&uact=8


BILL’S METHODOLOGY IN 2017

Clinical Informatics OR 

appl clin inform OR appl med inform OR bmc med inform decis mak
OR comput inform nurs OR int j med inform OR j amia OR j clin 
bioinforma OR j innov health inform OR j med internet res OR j med 
syst OR med inform OR 

"Medical Informatics"[Mesh] OR 

"Medical Informatics Computing"[Mesh] OR 

"Medical Informatics Applications"[Mesh] OR 

"Medical Order Entry Systems"[Mesh] OR 

"Medical Records Systems, Computerized"[Mesh] AND

5/1/16 - 4/30/17 AND English 



BILL’S RESULTS FROM 2017



MY ISSUES

• Some of these Journals were no longer in PubMed

• Bill didn’t like digital imaging, but I’ve started working with 

Pathologists and Radiologists that LOVE that stuff and 

I’ve recognized that Imaging Informatics has HUGE 

opportunities in healthcare

• I’ve got lots of questions ???

• I’m running out of time 

https://www.google.com/imgres?imgurl=http://www.quickmeme.com/img/83/83206ae67da70662c246b9cca0b92d2da77cae199a14e8d23e102739d5192b2e.jpg&imgrefurl=http://www.quickmeme.com/meme/3p1qgu&docid=M6du7X2k66vKRM&tbnid=YganfeZqIIMCkM:&vet=10ahUKEwiyxr-MwOziAhVouVkKHcfWBmYQMwhSKAEwAQ..i&w=625&h=468&bih=756&biw=1174&q=ruh roh&ved=0ahUKEwiyxr-MwOziAhVouVkKHcfWBmYQMwhSKAEwAQ&iact=mrc&uact=8


FINDING MY 

OWN WAY
• Are there really only 11 top 

informatics journals or now 9?

• If there are more, what are they?

• How do they rank?

• Where should I be encouraging 
our CI Fellows or AMDIS folks to 
publish their scholarly output?

• Where can I find this kind of 
information?

• What MeSH terms would our 
CHIO team or other AMDIS 
attendees want to include?

https://www.google.com/imgres?imgurl=https://live.staticflickr.com/94/229336255_2013bff5d1_b.jpg&imgrefurl=https://www.flickr.com/photos/spanglemonkey/229336255&docid=4jEHMKr90V-foM&tbnid=Hb2HBNVon5fRRM:&vet=10ahUKEwi_6_GUpeziAhXOslkKHWuwA_QQMwhSKBAwEA..i&w=1024&h=728&itg=1&bih=756&biw=1333&q=divergent path&ved=0ahUKEwi_6_GUpeziAhXOslkKHWuwA_QQMwhSKBAwEA&iact=mrc&uact=8




CHANGING JOURNAL LANDSCAPE

Removed: 

• Applied Medical Informatics 
– Iranian, no longer in print or in PubMed 

– 1 PubMed article from 2013 about using Google docs for storing patient data 

• Journal of Clinical Bioinformatics 
– last publication was from 2015 in PubMed

Renamed: 

• j innov health inform = BMJ Health & Care Informatics in 2019

• med inform = JMIR Medical Informatics 
– published since 2013 but only added to SCIE in 2019

• j amia = j am med inform assoc
– it’s ISO 4 standard journal name



JOURNAL IMPACT 
AND 

CATEGORIZATION



“MEDICAL INFORMATICS” JOURNALS

Web of Science. Journal Citation Reports. Medical Informatics category: Medical Informatics covers resources on 

health care information in clinical studies and medical research. This category includes resources on the evaluation, 

assessment, and use of health care technology, its consequences for patients, and its impact on society.



TOP 15 OF 25 INFORMATICS JOURNALS

Rank Journal Title
Impact 

Factor
Citations Bill's

1

JOURNAL OF 

MEDICAL 

INTERNET 

RESEARCH 4.7 10,875

✔

2

JMIR mHealth and 

uHealth 4.5 1,418

3

JOURNAL OF THE 

AMERICAN 

MEDICAL 

INFORMATICS 

ASSOCIATION 4.3 8,713

✔

4

IEEE Journal of 

Biomedical and 

Health Informatics 3.9 2,922

5

MEDICAL 

DECISION 

MAKING 3.0 4,718

Rank Journal Title
Impact 

Factor
Citations Bill's

6

INTERNATIONAL 

JOURNAL OF 

MEDICAL 

INFORMATICS 3.0 4,584

✔

7

JOURNAL OF 

BIOMEDICAL 

INFORMATICS 2.9 5,871

8

ARTIFICIAL 

INTELLIGENCE IN 

MEDICINE 2.9 2,097

9

COMPUTER 

METHODS AND 

PROGRAMS IN 

BIOMEDICINE 2.7 5,915

10

STATISTICAL 

METHODS IN 

MEDICAL 

RESEARCH 2.3 3,435

Rank Journal Title
Impact 

Factor
Citations Bill's

11

JMIR SERIOUS 

GAMES 2.2 166

12

BMC Medical 

Informatics and 

Decision Making 2.1 3,001

✔

13

JOURNAL OF 

MEDICAL 

SYSTEMS 2.1 3,751

✔

14

MEDICAL & 

BIOLOGICAL 

ENGINEERING & 

COMPUTING 2.0 5,422

15

STATISTICS IN 

MEDICINE 1.9 23,519



RANKED #16-25 JOURNALS + COMPS

Rank Journal Title
Impact 

Factor
Citations Bill's

16

Health Informatics 

Journal 1.8 542

17

METHODS OF 

INFORMATION IN 

MEDICINE 1.5 1,462

18

JOURNAL OF 

EVALUATION IN 

CLINICAL 

PRACTICE 1.5 3,416

19

Health Information 

Management Journal 1.4 269

20

INTERNATIONAL 

JOURNAL OF 

TECHNOLOGY 

ASSESSMENT IN 

HEALTH CARE 1.3 2,137

Rank Journal Title
Impact 

Factor
Citations Bill's

21

Applied Clinical 

Informatics 1.1 573
✔

22

Informatics for 

Health & Social Care 1.1 246

23

Biomedical 

Engineering-

Biomedizinische 

Technik 1.1 897

24

CIN-COMPUTERS 

INFORMATICS 

NURSING 1.1 731

✔

25

Therapeutic 

Innovation & 

Regulatory Science 0.9 310

Journal Title
Impact 

Factor

NEJM 79.3

Lancet 53.3

Chemical Reviews 52.6

JAMA 47.7

Nature Reviews 

Cancer 42.8

Nature Reviews 

Immunology 42.0

Nature 41.6

Nature Reviews 

Genetics 41.5

Science 41.1



“MEDICAL INFORMATICS” ARTICLES

Web of Science. InCites Journal Citation Reports. 



“MEDICAL INFORMATICS” CITATIONS

Web of Science. InCites Journal Citation Reports. 



“MEDICAL INFORMATICS” IMPACT FACTOR

Web of Science. InCites Journal Citation Reports. 



ARE THESE THE ONLY MESH TERMS 

OR EVEN THE RIGHT ONES?
"Medical Informatics"[Mesh] OR 

"Medical Informatics Computing"[Mesh] OR 

"Medical Informatics Applications"[Mesh] OR 

"Medical Order Entry Systems"[Mesh] OR 

"Medical Records Systems, Computerized"[Mesh] AND



MESH TERM 
EXPLOSION 
W/ PUBMED





ANY OTHER 
MESH TERMS 
TO POSSIBLY 

INCLUDE?



WRAPPING YOUR HEAD AROUND THE 

TERM “INFORMATICS” IN OUR FIELD

Friedman CP, Altman RB, Kohane IS, et al.  Training the Next Generation of Informaticians: The Impact of ‘‘BISTI’’ and 

Bioinformatics—A Report from the American College of Medical Informatics.   JAMIA 2004;11:167–172.



FINAL 
QUERY

“Imaging Informatics” OR

“Clinical Informatics” OR

"Appl Clin Inform"[Journal] OR 

"BMC Med Inform Decis Mak"[Journal] OR 

"Comput Inform Nurs"[Journal] OR 

"Int J Med Inform"[Journal] OR 

"J Am Med Inform Assoc"[Journal] OR

"J Innov Health Inform"[Journal] OR

"BMJ Health Care Inform"[Journal] OR

"J Med Internet Res"[Journal] OR 

"J Med Syst"[Journal] OR 

"JMIR Med Inform"[Journal] OR

"JMIR mHealth and uHealth"[Journal] OR

"IEEE J Biomed Health Inform"[Journal] OR

"Med Decis Making"[Journal] OR

"J Biomed Inform"[Journal] OR

"Artif Intell Med"[Journal] OR

"Comput Methods Programs Biomed"[Journal] OR

"Stat Methods Med Res"[Journal] OR

"JMIR Serious Games"[Journal] OR

"Med Biol Eng Comput"[Journal] OR

"Stat Med"[Journal] OR

"Health Informatics J"[Journal] OR

"Methods Inf Med"[Journal] OR

"J Eval Clin Pract"[Journal] OR

"Health Inf Manag"[Journal] OR

"Int J Technol Assess Health Care"[Journal] OR

"Inform Health Soc Care"[Journal] OR

"Biomed Tech (Berl)"[Journal] OR 

"Ther Innov Regul Sci"[Journal] OR

"Medical Informatics"[Mesh] OR

"Medical Order Entry Systems"[Mesh] OR 

"Medical Records Systems, Computerized"[Mesh] OR 

"Health Records, Personal"[Mesh] AND 

("2018/05/01"[PDAT] : "2019/04/30"[PDAT]) AND

English[Language] 

DO NOT FILTER FOR HUMAN as it removes 1/3 of results



OUR 
RESULTS 
FOR 2019

Top 25+ Informatics Journals, 
added “Imaging Informatics” and 
our updated MeSH Terms in 
English over the past year (this 
will change over time as NLM 
does more indexing)

Clinical Trials + Comparative 
Studies + Meta-Analysis + 
Observational Study

Clinical Trials

Randomized Control Trials

19,890

2,370

265

397



TREEMAP FOR JMIR



TREEMAP FOR JAMIA



The Banas Way

• PubMed weekly hits on CDS / MU / AI / Machine Learning

• Google Scholar Weekly Hits on similar terms

• Twitter

• ListServ

• Trade Press and Non-Informatics News

• You guys email me

• Random methodology that is still unknown….

27



Our favorites

Banas
• Clinical Decision Support

• MU and Reform commentaries

• Apps and Cool Stuff

• In the News so you can look back 
and remember July 2018 – June 
2019

• And of course….
• Transition Comedy Slides !!!!!

Kochendorfer

• How many open charts is right?

• Commentaries on the field

• Artificial Intelligence

• Informatics Education



CORE COMPETENCIES
Health + Tech ≠ Informatics

Health + Tech + Social/Behavior Science + 

Human Factors + Implementation Science + 

Leadership + Professionalism + Data +

Interprofessional Collaboration + … = Informatics



1) Introduce me to your patient

– “What you’re telling me is important, I’d like to get it right. Do you mind if I type while we speak?”

– “I am going to put in orders now. Here is what I am ordering and why.”

2) Don’t look at me when the patient says they may be depressed

– Listen. Make eye contact. Touch. Stop typing.

3) Incorporate my functionality into the discussion
– Show images, do appropriate screenings, show graphs to the patient

4) Leverage me to include personal aspects as a part of your notes 
– Include the patient’s picture, preferred name, hobbies, life events  



How to start 
out your talk 

– Princess 
Bride keys to 

success.

TRANSITION 
COMEDY 
SLIDE!!!!

31



• All BPA at Partners (inpatient and 
outpatient) ~2 years

• Examined comments and used NLP 
for a second level ”sentiment 
analysis” hence the term “Cranky” 

• Used as an opportunity to review 
the logic of rule 

• Put rules into 3 buckets 
• Not Broken
• Malfunction - Broken
• Malfuntion - Not Broken could be 

improved

• Why didn’t I think of this 
paper????!!??!!!!!!

Journal of the American Medical Informatics Association, 2019, 
Vol. 26, No. 1 32



• 27% of alerts were found 
to be either broken or in 
need of improvement

Journal of the American Medical Informatics Association, 2019, 
Vol. 26, No. 1 33



Cranky Comments

• Patient has CAD or equivalent on 
Problem List and is not on a B-
blocker

• “You are stupid… patient is on 
carvedilol”

• “He is on a B-blocker!!!”
• Rule was looking for B-blocker, 

carvedilol is a/b blocker and 
therefore was excluded

• Rule was BROKEN and adjusted

• Patient is due for a Cyclosporine 
level

• “NOT ON CYCLOSPORINE!!!!”
• “Stupid EPIC reminder – N/A for 

ophthalmic CyA”
• Rule did not include route of 

administration in it’s logic
• Rule was BROKEN and adjusted

Journal of the American Medical Informatics Association, 2019, 
Vol. 26, No. 1 34

User feedback provided through override comments has been an 
underutilized  by valuable data source for improving CDS



• A natural extension to a paper 
presented last year

• 10 organizations with codified 
reasons for their DDI alerting 
surveyed

• CHOP / Partners / UIC  / UCSD / 
Kaiser / more...

• Mix of Epic / Cerner / Allscripts

• 177 unique CODIFIED override 
reasons

• Sites ranged from 3 reasons to 
100 (!) 

Journal of the American Medical Informatics Association, 2019, 
Vol. 0, No. 0 35



Findings

It’s a mess universally…

- Override rates 65% - 95%

The Big 3

• ”Not clinically significant”

• ”Will monitor”

• “Benefit outweighs risk”

• Similar to Cranky Comments the 
codified override reasons offer a 
wealth of data related to DDI fine-
tuning AND…

• The reasons need to be better 
tailored to the situation AND the 
alerts need to be more actionable

• Let me cancel the prior med
• Let me see the INR / QTC / data
• Let me adjust the dose…

• There is a role for vendors to assist 
as well (of course)

Journal of the American Medical Informatics Association, 2019, 
Vol. 0, No. 0 36

78%



• Another extension of prior CDS 
paper on malfunctions

• Delphi method to arrive at best 
practices for developing, testing, 
implementing and maintaining 
alerts and avoiding malfunctions

Results

• 7 groups of best practices

• Also an estimated difficulty in 
implementing the best practice 
as well as estimated importance 
of the practice using Likert scale 

International Journal of Medical Informatics 118 (2018) 78–85 
37



International Journal of Medical Informatics 118 (2018) 78–85 
38



39



https://gomerblog.com/2019/05/ehr-alerts-annoying/ 40



https://gomerblog.com/2019/05/ehr-alerts-annoying/
41



A RCT about having 4 Charts available to be opened simultaneously, did NOT 
seem to make a significant difference in Wrong-Patient Retract-and-Reorder  



Overall: errors for restricted (91) vs. unrest (88) was essentially the same
However: sub-analysis showed that 66% orders were done with only 1 chart open and 

those that opened 4 charts had a rate as high as 185, but low of 52



Commentary: tradeoff of safety and efficiency, unintended consequences, this 
kind of research is helping us move toward a “digital learning health system”

ONC and Joint Commission have 

published that they recommend only 

1 chart to be open, but had no solid 

evidence to base that 

recommendation on.



Thought piece on where we 
landed ~10 years later after the 
start of Meaningful Use

5 Unintended Consequences 
identified

• Failed Expectations

• EHR Market Saturation

• Innovation Vacuum 

• Physician Burnout

• Data Obfuscation

(J Med Internet Res 2019;21(6):e13313) doi:10.2196/13313 
45



46

Ties in nicely to 
the narrative Dr. 
Schlossman was 

weaving 
yesterday 

afternoon here 
at  AMDIS



• Compressing the current CMS 
fee schedule such that levels 2-5 
become a single fee

• Documentation requirements for 
this type of visit is at level 2 
standards

• Part of Patients over Paperwork; 
attempting to reduce 
documentation burden

Potential Unintended Consequences?

• Harms providers who do lengthy 
complex visits (level 4-5)

• Incentivizes short / ”easy” visits

• Harms specialties that are E&M 
heavy (see graph) but not 
proceduralists

• Do we need to consider alternatives?

n engl j med 379;12 nejm.org September 20, 2018 
47



n engl j med 379;12 nejm.org September 20, 2018 
48



Of interest and possible opportunity for improved 

collaboration: only 26% overlap of concepts 

between Nursing and Physician documentation 

for the same patient





• Efforts to reduce circadian 
rhythm interruptions for an 
inpatient ward AND…

• Empowering patients to control 
their health information

• Admitted patients were either 
sent to traditional med-surg, 
with tele, unit or to the 
intervention unit (15 beds) 

https://doi.org/10.1016/j.amjmed.2018.04.013 
51



Hospital Toxicity

• Reduce Circadian Disruptions
• Continuous vital sign wrist 

monitoring

• Reduction in white light

• Phlebotomy hours pushed forward 
(closer to 6a)

• Noise burden reduction at night

• Empower patients to control 
their own Health Information

• Inpatient Portal
• Schedule of upcoming tests

• Lab results

• Education

• Recording potential of interactions 
for playback

• Care team designations and bios 
on a tablet app

https://doi.org/10.1016/j.amjmed.2018.04.013 52



Impressive Outcomes

• Reduction in 30 / 90 day readmissions

• Improvement in emotional health

• Reduction in medication needed for pain

• Reduction in ICU transfers

• Reduction in LOS

https://doi.org/10.1016/j.amjmed.2018.04.013 
53

The takeaway? 

Demand your own intervention unit in 
your hospital!!!!



54

When 

you 

realize 

you don’t 

know 

what 

exactly is 

in your 

code…..









Bottom line: Be careful with these headline grabbing news/journal articles.  This really isn’t 

talking about prospective accurate diagnoses in Pediatric patients but rather AI making 

concordant diagnoses based on retrospective chart review.





60

I may not be able 
to fix the office 

thermostat but I 
can certainly fix my 

own



Chan et al., Sci. Transl. Med. 11, eaav1102 (2019) 15 May 2019 
61

What is it ?

• App emits chirps with varying 
frequency interspersed with 
silence, microphone records the 
echoes – look for the dip

• Funnel is printer paper and clear 
tape (different paper types were 
tested)

• Various angles also tested

• Clinicians and non-clinicians 
alike tried the evaluation



Chan et al., Sci. Transl. Med. 11, eaav1102 (2019) 15 May 2019 
62

Results

• Barring some unique situations (anatomical for example) it is close 
to as sensitive as traditional fluid detection

• Yet another example of low cost screening opportunities utilizing 
smartphone

• Clinicians and non-clinicians (parents) achieved similar results



• Expands on earlier work related 
to the use of smartphones for 
retinal imaging over 
conventional optho techniques

• Overall aim to improve the 
quality of images that are 
captured which have been 
shown to be highly variable

• Capture of 5 overlapping images 
in ~1 minute

• Automation fixation guidance

• Touch screen interface and 
preview

• Use of non-experts (ie – medical 
students and residents) in 
capture

• Did not rely on head stabilization

Translational Vision Science & Technology October 2018, Vol.7, 
21. doi:10.1167/tvst.7.5.21

63



Translational Vision Science & Technology October 2018, Vol.7, 
21. doi:10.1167/tvst.7.5.21

64



Results

• Inpatient and Outpatient use 
cases including fungemia 
screening in ICU patients 
detecting involvement

• Image capture was graded as 
appropriate

• High comfort rating from 
patients

• Comparable results in experts 
and non-experts capturing the 
image

• This is only going to get better

• This was an iPhone 5s….

Translational Vision Science & Technology October 2018, Vol.7, 
21. doi:10.1167/tvst.7.5.21 65



Extension of prior AI work from 
2017 Google work

• “Fundus on Phone” images 
examined by AI and compared 
to Optho read

Eye (2018) 32:1138–1144 https://doi.org/10.1038/s41433-018-
0064-9 66



• Extends prior work AI 
by doing it on top of 
smartphone acquired 
images

• Very good agreement 
with grading such that 
it appears to be an 
appropriate screening 
modality 

Eye (2018) 32:1138–1144 https://doi.org/10.1038/s41433-018-
0064-9 67





Don’t be an anti-vaxxer….

69

“Upload 30 minute video 
that shows vaccine 

education session with the 
patient including

their clear verbalization of 
a refusal in fluent English. 

Use Ken Burn effect.”



https://medicalfuturist.com/googles-masterplan-for-
healthcare

70

http://fortune.com/2018/06/22/walmart-blockchain-
patent-health-records/?utm_campaign=social-button-
sharing&utm_medium=social&utm_source=twitter.com



https://fixinghealthcarepodcast.com/2018/10/09/episode-3/
71

https://fixinghealthcarepodcast.com/2018/10/09/episode-3/


https://www.linkedin.com/pulse/amazons-comprehend-
medical-david-carnahan-md-msce/ 72

https://www.linkedin.com/pulse/amazons-comprehend-medical-david-carnahan-md-msce/


https://www.newyorker.com/magazine/2018/11/12/why-
doctors-hate-their-computers

73

The Tar Pit has trapped a great 
many of us: clinicians, scientists, 

police, salespeople—all of us 
hunched over our screens, spending 
more time dealing with constraints 

on how we do our jobs and less 
time simply doing them. And the 
only choice we seem to have is to 

adapt to this reality or become 
crushed by it.



University of 
California IT Blog

• It’s all about 
perspective and 
it’s nice to see a 
positive piece 
after an 
avalanche of 
negativity in past 
8 years

https://cio.ucop.edu/why-doctors-love-their-computers/ 74



Myth Topics

• Computerized Process Order 
Entry (CPOE)

• Medical Student Documentation

• Ancillary staff and/or patient 
documentation

• Good resource if you need to 
have a crucial conversation with 
your compliance officer perhaps

• Perhaps some things that could 
help with the burnout equation

https://www.ama-assn.org/practice-
management/medicare/debunking-regulatory-myths

75

https://www.ama-assn.org/practice-management/medicare/computerized-provider-order-entry-cpoe-myth
https://www.ama-assn.org/practice-management/medicare/medical-student-documentation-myth
https://www.ama-assn.org/practice-management/medicare/ancillary-staff-andor-patient-documentation-myth


Worth checking out….

76

Appendix
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Appendix
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Appendix



Also important -> @EricTopol tweet 12/23/18 

Tweet from @EricTopol outlining RCTs and Digital Health 
Interventions

80



Fin…

@colin_banas

@DoctorKarlMD


