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Learning Objectives

After participating in this session you should be able to:

• have a sense of the full scope of informatics research

• think about which Working Groups match your interests

• be inspired to publish significant work
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2022 Collen Winner - George Hripcsak
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When in doubt, do good work
-Hripcsak’s Hrule



INFORMATICS INSTITUTE

Overview

• Workgroups asked to nominate papers
• I pick “interesting” ones to present
• I requested audiovisual materials from authors
• This talk is a guided tour of the slides and papers
• Trying to make sense of it all
• Process
• Acknowledgements and bibliography
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Format: Working Group Name Here
First slide:

Title - Journal
First Author…Senior Author, Institution

Summary points
More Slides:

Interesting observations
Visual material provided by authors
Brief summaries of honorable mention papers from the WG
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Education and Informatics
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Education Context Informatics Ethanol
Teach about 
(Informatics Education) Introduction to Informatics (2) Biochemistry,

Pharmacology, Addiction
Train to use
(Informatics Education)

PubMed, BLAST, EHRs, 
i2b2, REDCap (2) Mixology

Professional development 
(Informatics Education) MS, PhD, Fellowship (4) MS, PhD, Fellowship

Teach using 
(Education Informatics) Simulation, Gamification (1) Evening Seminars

Education Context Informatics Ethanol
Teach about 
(Informatics Education) Introduction to Informatics (2) Biochemistry,

Pharmacology, Addiction
Train to use
(Informatics Education)

PubMed, BLAST, EHRs, 
i2b2, REDCap (2) Mixology

Professional development 
(Informatics Education) MS, PhD, Fellowship (4) MS, PhD, Fellowship

Education Context Informatics Ethanol
Teach about 
(Informatics Education) Introduction to Informatics (2) Biochemistry,

Pharmacology, Addiction
Train to use
(Informatics Education)

PubMed, BLAST, EHRs, 
i2b2, REDCap (2) Mixology

Education Context Informatics Ethanol
Teach about 
(Informatics Education) Introduction to Informatics (2) Biochemistry,

Pharmacology, Addiction

Education Context Informatics Ethanol
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Education (Professional Development)
Engaging Housestaff as Informatics Collaborators: Educational and Operational 
Opportunities – Appl Clin Inform
Jarend Shenson...Matthew Eisenberg– Stanford University 
• Engage housestaff as active partners in system improvement
• Housestaff-led IT council for effective engagement in hospital informatics
• Five co-chairs, 50 members, 15 projects, touched 3000 staff members
• Projects:

• EHR order set review and optimization
• Tube feeding documentation on the MAR
• Secure text messaging optimization
• Mobile dictation integration
• Housestaff onboarding and ongoing training
• Multiple housestaff Web resources
• Housestaff IT newsletter

8



INFORMATICS INSTITUTE

Shenson et al.:  Housestaff IT Council
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Check for original artwork online
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Shenson et al.:  Housestaff IT Council
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2017 - Accreditation for Health Informatics and 
Information Management Education (CAHIIM)
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Education (Professional Development)
A Data-Driven Assessment of the US Health Informatics Programs and Job 
Market – Applied Clinical Informatics
Jay Patel...Huanmei Wu – Temple University
• Training information for the 238 U.S. universities (MS, PhD, or Postbac)
• Checked 200 jobs and their required skillsets and domain knowledge
• 94 universities offer HI programs: 92 MS, 43 doctoral, 54 certificate programs
• Only 58% offer courses in database management and analytics
• Generally lacks training in socio-technical systems, social-behavioral aspects 

of health, and interprofessional collaborative practice

13
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Education (Education Informatics)
Early Prediction of Student Learning Performance Through Data Mining: A 
Systematic Review – Psicothema
Javier López-Zambrano...Cristóbal Romero –Escuela Superior Politécnica
Agropecuaria de Manabí, Madrid Open University, and University of Córdoba
• Can’t count for 2022
• But they found 82 papers:

• J48
• Random Forrest
• Support Vector Machines
• Naïve Bayes Classification
• Logistic Regression
• Linear Regression

15
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Education (Professional Development)
Humphreys BL, Logan RA, Miller RA, Siegel ER (eds.). Transforming Biomedical 
Informatics and Health Information Access - Don Lindberg and the U.S. National 
Library of Medicine. 2021. IOS Press, Amsterdam.

Don Lindberg's influence on future generations: The U.S. National Library of 
Medicine's biomedical informatics research training programs - Information 
Services & Use
Robert Greenes, Valerie Florance, Randy Miller - Arizona State , NLM, Vanderbilt
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Education (Professional Development)
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Name et al.:  topic
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Education (Professional Development)
Humphreys BL, Logan RA, Miller RA, Siegel ER (eds.). Transforming Biomedical 
Informatics and Health Information Access - Don Lindberg and the U.S. National 
Library of Medicine. 2021. IOS Press, Amsterdam.

Don Lindberg's influence on future generations: The U.S. National Library of 
Medicine's biomedical informatics research training programs - Information 
Services & Use
Robert Greenes, Valerie Florance, Randy Miller - Arizona State , NLM, Vanderbilt

The biomedical informatics short course at Woods Hole/Georgia: Training to 
support institutional change - Information Services & Use
James Cimino – UAB
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Education (Professional Development)

20

Marine Biological Laboratory, Woods Hole, MA
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People & Organizational Issues - Evaluation
Risk factors associated with medication ordering errors - JAMIA
Joanna Abraham...Thomas Kannampallil - Washington University
• Reviewed “voided” orders as likely source of medication ordering errors
• 1074 voided > 842 errors > 190 to patient > 0 harm done
• 355 interviews (33% of all voided orders)
• System Engineering

Initiative for 
Patient Safety

21
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Abraham et al.:  Medication Errors

22

Contributing Factors
Technology • CPOE Usability (38%)

• Ineffective CPOE interface design (16%)
• Inadequate alert design (12%)
• Inability to view all active medication lists 

on single page
• Limited CPOE experience
• Limited interoperability between eMAR and 

CPOE
• Multiple opened charts

Cognitive • Negligence (29%)
• Multitasking (15%)
• Alert fatigue (10%)
• Limited drug knowledge (10%)
• Misinterpretation of verbal order 
• Dose calculation mistake, 
• Decimal point inaccuracy 
• Similar patient names
• Confusing patient MRNs 
• Fatigue 
• Mix-up of patient charts 

Contributing Factors
Social • Limited communication between 

care team (53%)
• Commiuication between clinicians 

and family/caregivers (47%)
• Lack of order notification 
• Limited knowledge of drugs
• Incorrect drug formulation/strength 
• Rule violations 
• Limited protocol awareness 
• Memory lapses 

Environmental • Interruptions  (42%)
• Distractions (30%) 
• Noise Lighting issues 
• Incorrect equipment programming 

Organizational • High clinician workload (61%)
• Staffing issues 
• Error reporting culture
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People – Honorable Mention
Inviting patients to identify diagnostic concerns through structured evaluation of 
their online visit notes - JAMIA
Traber Giardina...Hardeep Singh - Baylor College of Medicine
• Revised Safer Dx Instrument – “a medical record review tool developed to 

enable clinicians to determine the presence or absence of diagnostic error for 
a specific episode of care”

• Patients were more likely to report a concern if they
• disagreed with “the care plan the provider developed for me addressed all 

my medical concerns”
• disagreed with “I trust the provider that I saw during my visit”
• agreed with “I did not have a good feeling about my visit”
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People – Honorable Mention
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Pharmacoinformatics
New Drug Design Avenues Targeting Alzheimer's Disease by 
Pharmacoinformatics-Aided Tools - Pharmaceutics
Lily Arrué...David Ramírez - Universidad Católica de Maule (Chile) and University 
of Limerick
• Drug repurposing
• Pharmacoinformatics tools

25



INFORMATICS INSTITUTE

Arrué et al.: Drug Design
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Pharmacoinformatics – Honorable Mention
Identification of potent inhibitors of SARS-CoV-2 infection by combined 
pharmacological evaluation and cellular network prioritization - iScience
JJ Patten...Robert Davey - Boston University

• Compounds with known biological targets were evaluated for inhibition of 
SARS-CoV-2 infection in cell and tissue models

• 6,710 compounds targeting 2,183 host proteins were evaluated

• Identified 389 SARS-CoV-2 inhibitors

• Lots of informatics; ultimately, cell cultures
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Clinical Research Informatics
Clinical subphenotypes in COVID-19: derivation, validation, prediction, temporal 
patterns, and interaction with social determinants of health - NPJ Digital Medicine
Chang Su...Fei Wang - Weill Cornell Medicine
• Machine learning and routinely collected data
• Four phenotypes

• Different biomarkers and comorbidities
• Distinct 60-day mortality
• Temporal patterns noted
• Mortality associated with social determinants

28
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Clinical Research – Honorable Mention
PheValuator 2.0: Methodological improvements for the PheValuator approach to 
semi-automated phenotype algorithm evaluation - JBI
Joel Swerdel...Patrick Ryan - Janssen Research and Development
• Improved OHDSI tool
• Compares favorably to manual review in estimating phenotype performance
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Clinical Research – Honorable Mention
Enhancing the use of EHR systems for pragmatic embedded research: lessons 
from the NIH Health Care Systems Research Collaboratory - JAMIA
Rachel Richesson...Guilherme Del Fiol - NIH Health Care Systems research 
Collaboratory
• Survey of 20 pragmatic trial projects
• Challenges:

• Inadequate collection of patient-reported outcome data
• Lack of structured data collection
• Data standardization
• Resources to support customization of EHRs
• Difficulties aggregating data across sites
• Accessing EHR data
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Clinical Research  – Honorable Mention
Differential privacy in health research: A scoping review - JAMIA
Joseph Ficek...Ellen Daley - University of South Florida
• Replacing statistical queries with comparable algorithms that add random noise
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Clinical Research  – Honorable Mention
Design and implementation of an integrated data model to support clinical and 
translational research administration - JAMIA
Elizabeth Wood and Thomas Campion, Jr - Weill Cornell Medical College
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Nursing Informatics
Use of machine learning to transform complex standardized nursing care plan 
data into meaningful research variables: a palliative care exemplar – JAMIA 
Tamara Macieira…Gail Keenan – University of Florida College of Nursing
• Nursing care plans have diagnoses (NANDA; 3,460), outcomes (NOC; 7,852) 

and interventions (NIC; 12,180) – 331B permutations
• Mapping to research framework for palliative care 

35
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Friedman’s Fundamental Theorem
Friedman CP. A "fundamental theorem" of biomedical informatics. JAMIA. 
2009;16:169-170.

37

To err is human.
A computer is required to really screw things up.
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Natural Language Processing (also CRI)
Combining human and machine intelligence for clinical trial eligibility querying –
JAMIA
Yilu Fang…Chunhua Weng – Columbia University
• Criteria2Query 1.0 generates database queries from clinical trial protocols
• NLP can identify “difficult’’ and “impossible” eligibility criteria
• Criteria2Query 2.0 has a user interface that allows criteria modification

38
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Name et al.:  topic
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Natural Language Processing (also CRI)
Combining human and machine intelligence for clinical trial eligibility querying –
JAMIA
Yilu Fang…Chunhua Weng – Columbia University
• Criteria2Query 1.0 generates database queries from clinical trial protocols
• NLP can identify “difficult’’ and “impossible” eligibility criteria
• Criteria2Query 2.0 has a user interface that allows criteria modification

40

Evaluation task Metric C2Q 1.0 C2Q 2.0

Negation scope detection Accuracy 0.776 [0.751, 0.798] 0.924 [0.907, 0.937]

Precision 0.792 [0.758, 0.823] 0.963 [0.945, 0.977]

Recall 0.759 [0.724, 0.791] 0.884 [0.857, 0.908]

F1-score 0.775 [0.748, 0.800] 0.922 [0.905, 0.937]

Value normalization Accuracy 0.601 [0.576, 0.624] 0.966 [0.955, 0.973]

Temporal normalization Accuracy 0.554 [0.522, 0.584] 0.916 [0.896, 0.931]
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Corollary to Friedman’s Theorem
Friedman CP. A "fundamental theorem" of biomedical informatics. JAMIA. 
2009;16:169-170.

41
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Natural Language Processing
Tasks as needs: reframing the paradigm of clinical natural language processing 
research for real-world decision support – JAMIA
Asher Lederman…Karin Verspoor – University of Melbourne

42
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Lederman et al.:  NLP Tasks as Needs

43

1 Administrative coded data

2 Clinical structured data

3 Unstructured data

Practice-based evidence
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Natural Language Processing
Tasks as needs: reframing the paradigm of clinical natural language processing 
research for real-world decision support – JAMIA
Asher Lederman…Karin Verspoor – University of Melbourne
• Clinical NLP under-performs on complex language processing tasks
• NLP tends to simplify problems into linear goal-task-solution models
• Explainability is difficult in complex language
• Propose shifting from “tasks as decisions” to “tasks as needs”

44
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Lederman et al.:  NLP Tasks as Needs

Lederman, Lederman, Verspoor. (2022) JAMIA. https://doi.org/10.1093/jamia/ocac121

Inherent function(s)
of NLP system

NLP 
Task

NLP
Task 1

NLP
Task 2

NLP
Task 4

NLP
Task 5

Clinical data

Discharge Decision
made by AI tool

directly from data to decision

Discharge Decision
made by clinician

with information surfaced by 
targeted AI tools

trajectory of 
signs and 
symptoms

social 
support at 

home

nutritional 
factors and 

eating 
behaviors

ADRs

evidence of 
infection

Discharge
?

Y/N

NLP
Task 3

https://doi.org/10.1093/jamia/ocac121
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Natural Language Processing
Tasks as needs: reframing the paradigm of clinical natural language processing 
research for real-world decision support – JAMIA
Asher Lederman…Karin Verspoor – University of Melbourne
• Clinical NLP under-performs on complex language processing tasks
• NLP tends to simplify problems into linear goal-task-solution models
• Explainability is difficult in complex language
• Propose shifting from “tasks as decisions” to “tasks as needs”
• Authors draw on Friedman’s Fundamental Theorem
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Blois Funnel - 1984
Blois MS. Information and Medicine: The Nature of Medical Descriptions. 
University of California Press, Berkeley, CA. 1984.

47

Human Does Better

?
?

? ?

Computer Does Better

!
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Blois Funnel - 2022

48

Computer Does Better Human Does Better
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Open Source Working Group
Open-Source Automated Insulin Delivery in Type 1 Diabetes – New England 
Journal of Medicine
Mercedes Burnside…martin de Bock – university of Otago, New Zealand
• Open-source insulin-delivery software is available but unregulated
• Controlled trial of continuous glucose monitors and insulin pumps comparing:

• AndroidAPS – predicts low glucose and suspends insulin delivery
• Manual pump management based on alarms form monitor

49
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Name et al.:  topic
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Burnside et al.:  Open-Source Insulin Admin
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Sepsis and Machine Learning

52

Sepsis Machine Learning

Sepsis and Machine Learning
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Knowledge Discovery and Data Mining
Sepsis subphenotyping based on organ dysfunction trajectory – Critical Care
Zhenxing Xu…Fei Wang – Weill Cornell Medicine
• Developed 72 Sequential Organ Failure Assessment (SOFA) scores
• Clustered scores based on trajectories

53
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Knowledge Discovery and Data Mining
Prospective, multi-site study of patient outcomes after implementation of the 
TREWS machine learning-based early warning system for sepsis – Nature Medicine
Roy Adams…Suchi Saria – Johns Hopkins University

• Targeted Real-Time Early Warning System (TREWS) 

• 590,763 patients monitored, 6,877 identified with sepsis before antibiotic therapy

• Reduced in-hospital mortality 14.6% vs. 19.2% (3.3% absolute; 18.7% relative)
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Clinical Information Systems
Reporting Outcomes of Pediatric Intensive Care Unit Patients to Referring 
Physicians via an Electronic Health Record-Based Feedback System – Applied 
Clinical Informatics
Christina Cifra…Hardeep Singh – University of Iowa College of Medicine, Baylor 
College of Medicine
• Critically ill children initially evaluated by front-line clinicians
• Semi-automated electronic outcome feedback system
• three cycles of implementation and evaluation
• Feasible with timely delivery and receipt of feedback reports
• Excellent Systems Usability Scale scores
• Process was well-integrated into their clinical workflows
• Minimal additional workload
• Receiving consistent feedback was relevant to their clinical practice.
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Clinical Information Systems
Alert burden in pediatric hospitals: a cross-sectional analysis 
of six academic pediatric health systems using novel metrics 
– JAMIA
Evan Orenstein…Eric Kirkendall – Emory University
• Why the discrepancies?

• History of clinical informatics involvement in what 
alerts get built (orgs with more alerts had culture of 
just building what was requested for awhile)

• Active alert monitoring/rationalization program (the 
two orgs with lowest rates had completed alert 
rationalization efforts in the years just prior/during our 
data collection period)

59
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Clinical Information Systems
Prevalence and Sources of Duplicate Information in the Electronic Medical 
Record – JAMA Network Open
Jackson Steinkamp…Subha Airan-Javia – University of Pennsylvania

61

• Duplication from the same author and 
from different authors

• >100 million notes and >190 Billion 
characters (24B in Wikipedia)

• The median chart has about 4300 
words (29K in Hamlet)A

• Average note length is 40 words (20 
of the 40 words are directly copied 
from another page, but you dot know 
which 20)
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Visual Analytics
Loon: Using Exemplars to Visualize Large-Scale Microscopy Data – IEEE 
Transactions on Visualization and Computer Graphics
Devin Lange…Alexander Lex – University of Utah
• Microscopic measurement of individual cancer cells treated with different drugs
• Developed a visualization tool for analyzing drug screening data based on 

quantitative phase microscopy imaging
• New approach for choosing and visualizing representative exemplar cells that 

retain a close connection to the low-level data
• Loon can be used for patient-specific drug selection
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Lange et al.:  Loon
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Visual Analytics – Honorable Mention
VBridge: Connecting the Dots Between Features and Data to Explain Healthcare 
Models. IEEE Trans Vis Comput Graph – IEEE Transactions on Visualization and 
Computer Graphics 
Furui Cheng…Kalyan Veeramachaneni – Hong Kong University and MIT
• Challenges to ML decision support: clinicians’ unfamiliarity with ML features, 

lack of contextual information, and the need for cohort-level evidence
• Vbridge incorporates ML explanations into clinicians’ decision-making workflow
• Hierarchical display of contribution-based feature explanations
• Connects the dots between ML features, explanations, and data

64



INFORMATICS INSTITUTE

Cheng et al.:  VBridge
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Tracking Patient Problem Evolution
Barrows Jr RC, Johnson SB. A data model that captures clinical reasoning about

patient problems. Proc Annu Symp Comput Appl Med Care. 1995. 402-5.
• Problem X:

• “I have anemia”
• Anemia, Iron Deficiency, NOS
• “Resolved with FeS04”

Ceusters W, Smith B. Strategies for referent tracking in electronic health records.
J Biomed Inform. 2006 Jun;39(3):362-78.
• Referent Tracking:

• New versus previous lesion
• Benign-to malignant transformation
• Recrudescence versus recurrence

What about errors?
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Visual Analytics – Honorable Mention
A flexible framework for visualizing and exploring patient misdiagnosis over time 
– JBI
Wathsala Widanagamaachchi…Mkoto Jones – University of Utah

• Tracking the diagnostic process - improving accuracy, reduce errors

• Framework for exploring the cohorts diagnoses over time

• View further details on the selected patient cohort
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Widanagamaachchi et el.: Misdiagnosis Viz.
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Clinical Decision Support
Clinician collaboration to improve clinical decision support: the Clickbusters
initiative – JAMIA
Allison McCoy…Adam Wright – Vanderbilt University
• 10-step process for reviewing alerts to minimize unnecessary firing
• The first step is to admit you have a problem
• 488,425 alert firings per week
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McCoy et al.:  Clickbusters
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Clinical Decision Support
Clinician collaboration to improve clinical decision support: the Clickbusters
initiative – JAMIA
Allison McCoy…Adam Wright – Vanderbilt University
• 10-step process for reviewing alerts to minimize unnecessary firing
• The first step is to admit you have a problem
• 488,425 alert firings per week
• Two three-months rounds of review and revision (84 alerts)
• Reduced weekly firings by 70,000 (15.43%)
• Increased user engagement and involvement in CDS
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Global Health informatics
Using big data and mobile health to manage diarrhoeal disease in children in low-
income and middle-income countries: societal barriers and ethical implications –
Lancet infectious Diseases
Karen Keddy…Iruka Okeke - South African Medical Research Council, University 
of Ibadan (Nigeria) and others
• Multi-national studies and big-data analytics are advancing understanding 

causes of diarrhea in children low-income and middle-income countries
• Mobile phones provide clinical decision support to health-care workers and 

communicating preventive measures to care-givers
• Authors propose a big data “umbrella” encompassing cloud-based centralised

databases to interlink human, animal, agricultural, social, and climate data
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Keddy et al.:  Big Data and Mobile Health
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Dental Informatics
Current state of dental informatics in the field of health information systems: a 
scoping review – BMC Oral Health
Ballister Benoit…Dufour Jean-Charles - Assistance Publique des Hôpitaux de 
Marseille
• 50 years of dental clinical coding systems, data capture, and clinical data reuse
• PRISMA-ScR protocol - 44 articles identified
• Coding systems: design, development, evaluation, validation and adoption
• Data capture: data completeness, user interfaces and workflow integration
• Patient care: clinical decision support, health monitoring, and clinical research
• Most published in the US
• Clinical decision support systems that reuse EDR data have been little studied
• Few studies have examined the working environment of dental practitioners or 

the educational value of using health information systems in dentistry
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Benoit et al.:  Dental Informatics
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Genomics and Translational Bioinformatics
A research agenda to support the development and implementation of genomics-
based clinical informatics tools and resources – JAMIA
Ken Wiley...James Cimino...Marc Williams - National Human Genome Research 
institute
• 13th meeting: “Developing a Clinical Genomic Informatics Research Agenda”
• Invitees surveyed on genomic-based clinical informatics research strategy.
• Standards-based laboratory information systems-EHR interfaces
• Barriers to genomic data exchange systems
• Developing an implementation science framework, 
• Promoting the use of relevant clinical workflows in research, 
• Lowering related barriers to regulatory processes. 
• Recognizing pervasive biases in data and information systems, algorithms, 

access, value, and knowledge repositories and identifying ways to resolve them
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Wiley et al.:  Genomics-Based Clinical Tools

77



INFORMATICS INSTITUTE

Genomics and Translational Bioinformatics
Snake Venomics: Fundamentals, Recent Updates, and a Look to the Next Decade 
– Toxins
Choo Tan – University of Malaya
• “Venomics” – 84,400 hits in Google (435 hits for “venom informatics”)
• Mass spectrometry, proteomics, transcriptomics, and genomics (all toxins IDed)
• Challenges

• Limited samples, non-standardized methods, biased -omics interpretation
• Venomic tissue sampling is difficult due to strict regulations on wildlife use
• Limited resources in less developed regions and neglected species
• And, you know, snakes and spiders

• Collaboration between international researchers and improved distribution of 
research support, should be embraced
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DNA Methylation and Inherited Stress

80

Stress
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Mental Health Working Group
DNA methylation signatures of childhood trauma predict psychiatric disorders and 
other adverse outcomes 17 years after exposure – Molecular Psychiatry
Charlie van den Oord…Edwin van den Oord – Virginia Commonwealth university
• Childhood trauma is linked to adverse outcomes persisting into adulthood
• Prospective longitudinal study to predict psychiatric disorders and other adverse 

outcomes from trauma-related methylation changes
• 673 assays from 489 participants aged 13.6 years (SD = 1.9) with outcomes 

measures collected and methylation data generated at age 30.4 (SD = 2.26)
• Scores predicted adult depression, externalizing problems, nicotine dependence, 

alcohol use disorder, serious medical problems, social problems and poverty
• Predictive power could not be explained by the reported trauma, demographic 

variables, or continuity of the predicted problems from childhood to adulthood
• A novel clinical biomarker for the assessment of trauma-related health risks?
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Consumer Health Informatics
The Challenge of Debunking Health Misinformation in Dynamic Social Media 
Conversations: Online Randomized Study of Public Masking During COVID-19 –
Journal of Medical Internet Research
Mehdi Mourali and Carly Drake – University of Calgary
• Corrections can mitigate the impact of misinformation but little is known about 

the impact of correction in the context of prolonged social media debates
• Often, the social media user rebukes the critic and doubles down on the claim
• This study examined the impact of such extended back and forth between 

false claims and debunking attempts
• Tested predictions about the effect on people's attitudes toward masking
• 500 US residents assigned to one of four social media exposure conditions
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Mourali et al.: Debunking Misinformation
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Mourali et al.:  Debunking Misinformation

87

• Misinformation had a negative impact on attitudes and intentions

• Initial debunking of a generally improved attitudes and intentions

• Improvement was washed out by further exposure to false claims

• Extended exposure to false claims and debunking attempts appear to 
weaken the belief that there is an objectively correct answer

• Conclusions: Although engaging in extended debates with science deniers 
and other purveyors of bunk appears necessary, more research is needed 
to address the unintended consequences of such engagement.
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Consumer Health – Honorable Mention
Triage Accuracy of Symptom Checker Apps: 5-Year Follow-up Evaluation –
Journal of Medical Internet Research
Malte Schmieding…Marcus Feufel - Universitätsmedizin Berlin
• 2015 (index) study looked at accuracy of 22 smartphone and web-based 

applications providing triage advice on 45 cases
• Current study replicates index study

88
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Consumer Health Informatics
Triage Accuracy of Symptom Checker Apps: 5-Year Follow-up Evaluation –
Journal of Medical Internet Research
Malte Schmieding…Marcus Feufel - Universitätsmedizin Berlin
• 2015 (index) study looked at accuracy of 22 smartphone and web-based 

applications providing triage advice on 45 cases
• Current study replicates index study
• Median triage accuracy : 59.1% in 2015, 55.8% in 2020
• 2020 apps were less risk averse (odds 1.11:1, ratio of overtriage to undertriage) 

than those in 2015 (odds 2.82:1); missed >40% of emergencies 
• Few apps outperformed laypersons in either deciding whether emergency care 

was required or whether self-care was sufficient
• No apps outperformed the laypersons on both decisions.
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Overlapping Themes – Documentation

91

Documentation
25x5 Task Force
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25 x 5 Task Force (Documentation)
Tackling the Burden of Electronic Health Record Use Among Physicians in a 
Mental Health Setting: Physician Engagement Strategy – Journal of Medical 
Internet Research
Tania Tajirian…Vicky Stergiopoulos – Centre for Addiction and Mental 
Health, Toronto and University of Toronto
• Electronic health record systems contributing to physician burnout
• Implemented a Physician Engagement Strategy focused burden reduction
• Collaboration with clinical leadership, IT leadership, and physicians
• Four components: 

• Engage
• Inspire
• Change
• Measure
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Tajirian et al.: Burden Reduction Engagement
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Tajirian et al.: Burden Reduction Engagement
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Overlapping Themes – Education and DEI

Documentation
Diversity, Equity and 

Inclusion
25x5 Task Force

Consumer Informatics WG 

Education WG
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Education Working Group (DEI)
Nurturing diversity and inclusion in AI in Biomedicine through a virtual summer 
program for high school students – PLoS Computational Biology
Tomiko Oskotsky…Marina Sirota – University of California at San Francisco
• UCSF AI4ALL program established in 2019 to increase diversity in AI
• Targets high school students from underrepresented backgrounds
• Students participated virtually (2020) to gain experience with AI, interact with 

diverse role models in AI, and learn about advancing health through AI
• Lectures in coding and AI
• In-depth research experience through hands-on projects exploring COVID-19
• Engaged in mentoring and personal development sessions with faculty, 

researchers, industry professionals, and undergraduate and graduate students
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Osotsky et al.:  Diversity and Inclusion in AI
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Knowledge Discovery & Data Mining (DEI)
AI recognition of patient race in medical imaging: a modelling study – Lancet 
Digital Health
Judy Gichoya…Hoaran Zhang – Emory University
• Previous studies have shown that AI can detect race from radiographic images
• Used a variety of methods to alter images and see where AI breaks down
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Gichoya et al.:  Race in Medical Imaging
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Knowledge Discovery & Data Mining (DEI)
AI recognition of patient race in medical imaging: a modelling study – Lancet 
Digital Health
Judy Gichoya…Hoaran Zhang – Emory University
• Previous studies have shown that AI can detect race from radiographic images
• Used a variety of methods to alter images and see where AI breaks down
• Not related to BMI, bone density, breast density or disease distribution
• Not related to anatomic region or frequency spectrums
• Eliminating behavior (when undesirable) will be difficult
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Diversity, Equity and Inclusion Committee (Doc)
Transgender data collection in the electronic health record: Current concepts and 
issues – JAMIA
Clair Kronk…Ryan Karnoski – Yale University

• Over 1 million transgender people living in the US

• 33% report negative experiences with a healthcare provider

• Data representation in electronic health records is often an issue

• Pitfalls and recommendations involving sex- and gender-related data collection
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Kronk et al.:  Transgender Documentation
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Kronk et al.:  Transgender Documentation
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Diversity, Equity and Inclusion Committee (Doc)
The quality of social determinants data in the electronic health record: a 
systematic review – JAMIA 
Lily Cook…Nicole Weiskopf – Oregon Health and Sciences University
• Five ways to increase data quality

1. Avoid complete case analysis
2. Impute data
3. Rely on multiple sources
4. Use validated software tools
5. Select addresses thoughtfully 
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Cook et al.:  Social Determinants in the EHR
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BIAS SOCIAL DETERMINANT BIAS TYPE % of literature reporting finding

Y
e
s

Race/ethnicity

misclassification 25.0%
Differentially incomplete (MNAR) 11.8%
Differentially implausible (INAR) 2.6%

other 1.3%
Insurance MNAR 1.3%

Occupation Differentially incomplete (MNAR) 3.9%

Community Level Rural data is problematic 3.9%
other 3.9%

Environmental misclassification 3.9%
Nonspecific Differentially incomplete (MNAR) 2.6%

N
o

Did not evaluate for bias 32.9%
Evaluated for bias and found none 6.6%

Usual source for these variables within the patient record:
administrative or demographic sources patient address is geocoded to link community-level data diagnosis codes
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Natural Language Processing (Doc & DEI)
Assessing the Documentation of Social Determinants of Health for Lung Cancer 
Patients in Clinical Narratives – Frontiers in Public Health 
Zehao Yu…Yonghui Wu – University of Florida

• SDoH are important factors associated with cancer risk and treatment outcomes

• Most SDoH in EHRs are only captured in free-text clinical narratives

• Applied NLP to identify 15 categories of SDoH from records of 10,855 lung 
cancer patients
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Yu et al.: Social Determinants in the EHR
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SDoH category Total number of concepts 
detected by NLP

Total number of patients 
has at least one SDoH

Percentage of patients has at least 
one SDoH for current category (%)

Gender 843,066 9,552 98.7
Alcohol use 223,214 9,195 95.0
Drug use 180,309 8,756 90.5
Marital status 167,457 8,655 89.5
Education 167,018 8,463 87.5
Occupation 142,306 8,345 86.3
Smoking 132,833 7,639 79.0
Race 144,980 7,376 76.2
Ethnicity 86,789 5,231 54.1
Language 83,539 5,173 53.5
Physical activity 55,842 3,092 32.0
Transportation 24,191 2,877 29.7
Financial constraint 113,220 2,766 28.6
Social cohesion 9,170 2,727 28.2
Employment status 843,066 2,110 21.8
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Women in AMIA (DEI)
Comparison of women and men in biomedical informatics scientific dissemination: 
retrospective observational case study of the AMIA Annual Symposium: 2017-2020 –
JAMIA
Andrea Hartzler...Carole Stipelman - University of Washington and others
• Capstone project from the Women in AMIA (WIA) Leadership program
• Co-authors (except Jeff and Dasha) were scholars in the 1st year of the program
• Assigned gender using Genderize.io
• Analyzed 4687 submissions: acceptance rates, sentiment analysis of reviews
• Women first authors submissions increased from 38% (2017) to 43% (2020)
• Women first-author acceptance increased from 37% (60% overall) to 44% (50%)
• Sentiment the same for men/women authors/reviewers 
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Hartzler et al.:  Gender in AMIA Symposium
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Women in AMIA (DEI)
Gender representation in U.S. biomedical informatics leadership and recognition 
– JAMIA
Ashley Griffin...Arlene Chung - University of North Carolina
• Data collected from public web sites and AMIA
• 74.1% of academic informatics programs led by men
• 83.3% of clinical informatics fellowship programs led by men
• 56% of AMIA leadership roles held by med
• 64.1% of awards went to men
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Griffin et al.:  AMIA Leadership Disparities

115



INFORMATICS INSTITUTE

Women in AMIA (DEI)
Gender representation in U.S. biomedical informatics leadership and recognition 
– JAMIA
Ashley Griffin...Arlene Chung - University of North Carolina
• Data collected from public web sites and AMIA
• 74.1% of academic informatics programs led by men
• 83.3% of clinical informatics fellowship programs led by men
• 56% of AMIA leadership roles held by med
• 64.1% of awards went to men
• 100% of AMIA Informatics Year In Reviews presented by men
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Women in AMIA (DEI)
What it means to be a woman in the field of biomedical informatics: exploring the lived 
experiences of women managers in the kingdom of Saudi Arabia - JAMIA
Rania Aldekhyyel...Shahad Aldekhyyel - King Saud University
• Semistructured interviews with 7 women managers in the BMI (LinkedIn)
• Used a feminist theoretical approach
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Feminist Standpoint Theory
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1. Knowledge is socially situated

2. Marginalized groups are socially situated in ways that make it more possible for 
them to be aware of things and ask questions than it is for the non-marginalized

3. Research, particularly that focused on power relations, should begin with the 
lives of the marginalized
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Women in AMIA (DEI)
What it means to be a woman in the field of biomedical informatics: exploring the lived 
experiences of women managers in the kingdom of Saudi Arabia - JAMIA
Rania Aldekhyyel...Shahad Aldekhyyel - King Saud University
• Semistructured interviews with 7 women managers in the BMI (LinkedIn)
• Used a feminist theoretical approach
• Ten themes: e.g., career beginning, opportunities, achievements, gender-based 

experiences, meaning of BMI, overcoming challenges, future and hopes
• Early in their careers participants experienced limited opportunities and 

misperceptions in understanding what the field of informatics represents
• Main challenges were related to the field of BMI itself
• Did not feel that gender was an issue; felt empowered with the changes and the 

transformation that is happening in healthcare as part of the Saudi Vision 2030
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Women in AMIA (DEI)
Making the case for workforce diversity in biomedical informatics to help achieve 
equity-centered care: a look at the AMIA First Look Program – JAMIA
Tiffani Bright...Allison McCoy – IBM Watson Health and others
• AMIA established the First Look Program in 2017 to address workforce 

disparities among women, including those from marginalized communities
• Exposes to informatics, furnishes mentors, and provides career resources
• Introduced 87 undergraduate women, 41% from marginalized communities
• Interest in pursuing a career in informatics increased from 57% to 86%
• LinkedIn profile review found 50% of participants working in computer science 

or informatics, 4% pursuing informatics graduate degrees, and 32% having 
completed informatics internships
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Women in AMIA – also Education (DEI)
Design and evaluation of a Women in American Medical Informatics Association 
(AMIA) leadership program - JAMIA 
Adela Grando...Wendy Chapman – Arizona State University and others
• Inaugural Women in AMIA (WIA) Leadership Program held 2019–2020
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Grando et al.:  Women in AMIA
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Grando et al.:  Women in AMIA
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9. I am effective at handling conflict
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Ethical, Legal and Social Issues
Patient consent preferences on sharing personal health information during the 
COVID-19 pandemic: "the more informed we are, the more likely we are to help“ –
BMC Medical Ethics
Sarah Tosoni...Fei-Fei Liu - Princess Margaret Cancer Center, Toronto
• Follow-up survey of 183 patients in a pandemic cohort
• More comfortable with sharing:

• information and samples (90% vs. 79%)
• with health care institution (97% vs. 83%) and researchers (85% vs. 70%)
• provincially (69% vs. 53%), nationally (65% vs. 53%) and internationally 

(48% vs. 39%)
• Discomfort with sharing information with commercial companies (50% vs. 51%)
• Increased wish to track use of PHI (75% vs. 61%) and results (83% vs. 70%)
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Tosoni et al.:  Sharing Health Information
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Ethical, Legal and Social Issues (DEI)
Engaging the disability community in informatics research: rationales and 
practical steps - JAMIA
Rupa Valdez...Raja Kushalnagar - University of Virginia and oithers
• Need to focus on the disability community as a health disparity population
• Digital health technologies can be enhanced using a holistic framework, 

simultaneously accounting for multiple forms of disability and the ways 
disability intersects with other forms of identity

• Offer a set of guidelines for effective engagement
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Valdez et al.:  Engaging the Disabled
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Ethical, Legal and Social Issues (DEI)
Codesigning a community-based participatory research project to assess tribal 
perspectives on privacy and health data sharing: A report from the Strong Heart 
Study - JAMIA
Cynthia Triplett...Cinnamon Bloss - University of California at La Jolla
• Health data sharing raises ethical issues of relevance to Native Americans, 

who reserve individual and collective rights to control community data
• Workshop with 14 tribal leaders to codesign a research study to assess 

preferences concerning health data privacy for biomedical research
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Triplett et al.:  Tribal Perspectives
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Expectation Example

Eye contact and 
physical touch

When interacting with elders, use a gentle touch 
during your handshake, and do not spend too 
much time looking them in the eye.

Boundaries around 
compliments

Do not verbally admire their jewelry because they 
may give it to you. If given a gift, put it in your 
pocket and look at it later.

Providing food to the 
community

The provision of food is an expectation—not just 
for the participant but for the participant’s family 
as well. It is also custom to offer a blessing for the 
food prior to eating.

Spend time in the 
community

Spend time and attend tribal meetings—with no 
agenda—just to hear and learn how business is 
conducted.



INFORMATICS INSTITUTE

Ethical, Legal and Social Issues (DEI)
Codesigning a community-based participatory research project to assess tribal 
perspectives on privacy and health data sharing: A report from the Strong Heart 
Study - JAMIA
Cynthia Triplett...Cinnamon Bloss - University of California at La Jolla
• Health data sharing raises ethical issues of relevance to Native Americans, who 

reserve individual and collective rights to control community data
• Workshop with 14 tribal leaders to codesign a research study to assess 

preferences concerning health data privacy for biomedical research
• Key take-aways:

• Listen to and learn from community members
• Seek out the opinions, ideas, and actions of Native teenagers and children
• Stay mindful of the power dynamic between researchers and communities
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Diversity, Equity and Inclusion – also NLP
A scoping review of ethics considerations in clinical natural language processing -
JAMIA
Oliver Bear Don’t Walk IV...Noémie Elhadad - Columbia University
• Review through an ethics lens the state of research in clinical (i.e., documentation) 

NLP for the study of bias and fairness (equity and inclusion)
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Holding AI to a Higher Ethical Standard
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Floridi L, Cowls J, Beltrametti M, Chatila R, Chazerand P, Dignum V, Luetge C, Madelin
R, Pagallo U, Rossi F, Schafer B, Valcke P, Vayena E. AI4People-An Ethical
Framework for a Good AI Society: Opportunities, Risks, Principles, and
Recommendations. Minds Mach. 2018;28(4):689-707.
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Bear Don’t Walk, IV et al.:  NLP Ethics
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Diversity, Equity and Inclusion – also NLP
A scoping review of ethics considerations in clinical natural language processing -
JAMIA
Oliver Bear Don’t Walk IV...Noémie Elhadad - Columbia University
• Review through an ethics lens the state of research in clinical (i.e., documentation) 

NLP for the study of bias and fairness (equity and inclusion)
• 1162 articles screened, 22 met criteria for full text review
• Categorized articles based on the design (2), data (12), algorithm (14), and critique 

(17) phases of the ML development process
• Three areas of research and at the intersection of clinical NLP and ethics:

• Selecting performance metrics that interrogate bias in ML
• Opportunities and risks of identifying sensitive patient information
• Best practices in balancing individual autonomy, leveraging patient data, and 

inferring and manipulating sensitive information of subgroups
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Making Sense of It All
• Papers

• Scoping and Systematic Reviews

• SARS-CoV-2 and COVID-19

• Crossing Working Groups/Committees

• Working Groups/Committees and Themes
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WGs and Committees
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AMIA 2021   |   amia.org

Working Group or Committee Count
Biomedical Imaging Informatics Working Group 0
Clinical Decision Support Working Group 4
Clinical Information Systems Working Group 4 (1)
Clinical Research Informatics Working Group 13
Consumer Health Informatics Working Group 3
Dental Informatics Working Group 3
Education Working Group 8
Ethical, Legal, and Social Issues Working Group 4
Genomics and Translational Bioinformatics Working Group 5
Global Health Informatics Working Group 4
Intensive Care Informatics Working Group 0
Knowledge Discovery and Data Mining Working Group 4
Knowledge Representation and Semantics Working Group 0
Mental Health Informatics Working Group 1
Natural Language Processing Working Group 5
Nursing Informatics Working Group 4
Open Source Working Group 1
People and Organizational Issues-Evaluation Working Group 4
Pharmacoinformatics Working Group 3
Primary Care Informatics Working Group 0
Public Health Informatics Working Group 0
Student Working Group 0
Visual Analytics Working Group 4
Women in AMIA 6
25x5 Task Force 4
Diversity, Equity and Inclusion Committee 5

• 21/27 Working Groups
• 3 Committees
• 92 papers

• 89 unique (48 presented)
• 3 double nominees
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Journals

33 – JAMIA
6 – J Med Internet Res
5 – JBI
5 – Appl Clin Inform
2 – JAMIA Open
2 – AMIA Proceedings
2 – Nature Medicine
2 – Lancet Digital Health
2 – IEEE Trans Vis Comput Graph
1 – Int J Med Inform
1 – JAMA Network Open

144

One each:
Asian Pac J Cancer Prev
BMC Med Ethics
BMC Oral health
BMJ Health Care Inform
Cancer Discovery
Comput Inform Nurs
Crit Care
Frontiers in Public Health
Genome Med
Genomics
Inf Serv Use
iScience
JCO Clin Cancer Inform
JMIR Form Res
JMIR Med Inform
Journal of Healthcare Engineering
Lancet Infect Dis
Mol Psychiatry
N Engl J Med
NPJ Digit Med
Nucleic Acids Res
Nurse Educ
Oncogene
Pharmaceutics
PLoS Comput Biol
Procg of the Association for Computational Linguistics 
Psicothema
Toxins (Basel)
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SARS-CoV-2 and COVID-19
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Reviews

• 3 systematic reviews

• 5 scoping reviews

• 1 rapid review

• 4 cross-sectional surveys
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Crossing Working Group Domains
Clinical Decision Support

Clinical Information Systems
Clinical Research Informatics

Consumer and Pervasive Health Informatics
Dental Informatics

Education
Ethical, Legal and Social Issues

Evaluation, People and Organizational Issues
Genomics and Translational Bioinformatics

Global Health Informatics
Diversity, Equity and Inclusion

Knowledge Discovery and Data Mining
Mental Health Informatics

Natural Language Processing
Nursing Informatics

Open Source
Women in AMIA

Student
Visual Analytics

25x5 Task Force
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