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ACTIVITY DISCLAIMER
The material presented here is being made available by the American Academy of Family
Physicians for educational purposes only. Please note that medical information is constantly
changing; the information contained in this activity was accurate at the time of publication. This
material is not intended to represent the only, nor necessarily best, methods or procedures
appropriate for the medical situations discussed. Rather, it is intended to present an approach,
view, statement, or opinion of the faculty, which may be helpful to others who face similar
situations.
The AAFP disclaims any and all liability for injury or other damages resulting to any individual
using this material and for all claims that might arise out of the use of the techniques
demonstrated therein by such individuals, whether these claims shall be asserted by a
physician or any other person. Physicians may care to check specific details such as drug
doses and contraindications, etc., in standard sources prior to clinical application. This material
might contain recommendations/guidelines developed by other organizations. Please note that
although these guidelines might be included, this does not necessarily imply the endorsement
by the AAFP.
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DISCLOSURE
It is the policy of the AAFP that all individuals in a position to control content disclose any
relationships with commercial interests upon nomination/invitation of participation.
Disclosure documents are reviewed for potential conflict of interest (COI), and if identified,
conflicts are resolved prior to confirmation of participation. Only those participants who had
no conflict of interest or who agreed to an identified resolution process prior to their
participation were involved in this CME activity.
All individuals in a position to control content for this session have indicated they have no
relevant financial relationships to disclose.
The content of my material/presentation in this CME activity will not include discussion of
unapproved or investigational uses of products or devices.

John W. Beasley, MD, FAAFP
Emeritus Professor of Family Medicine, University of Wisconsin School of Medicine and Public Health, Madison; Honorary
Associate, Department of Industrial & Systems Engineering, University of Wisconsin, Madison
Dr. Beasley has more than 40 years of experience "in the trenches," caring for patients while teaching colleagues, residents,
and students. During most of his career, his practice included maternity and hospital care. Special clinical interests include
electrocardiogram (ECG) reading and aviation medicine. Along with James R. Damos, MD, Dr. Beasley developed the
Advanced Life Support in Obstetrics (ALSO®) course, which has reached more than 150,000 learners in 55 countries. In
addition, he founded the Wisconsin Research & Education Network (WREN) and the International Collaborative for
Improving Primary Care Through Industrial and Systems Engineering (I-PrACTISE), a research and educational
collaborative of industrial engineers and the primary care specialties. Dr. Beasley has lectured nationally and internationally
on primary care and primary care research, and he is the author or co-author of more than 45 published articles and book
chapters. He is a recipient of the Lifetime Achievement Award from the Wisconsin Academy of Family Physicians (WAFP)
and the Thomas W. Johnson Award for Career Contributions to Family Medicine Education from the AAFP. With more than
half of clinicians showing signs of burnout, much of which is due to the way health information technology (HIT) is used, Dr.
Beasley is committed to encouraging policymakers, technology developers, organizations, and clinicians to use technology
in ways that improve care for all. For more than 17 years, he has collaborated with colleagues in industrial and systems
engineering, with a focus on human factors in primary care. His current research studies the complexity of primary care, the
use of HIT, the workforce experience, and patient safety.
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Learning Objectives
1.

Describe the complexities of Primary Care
practice.

2.

Explain how HIT Implementation helps and
hinders clinical work.

3.

Work individually and within their organizations
to move to more optimal use of HIT to improve
outcomes for patients and clinicians alike.

Audience Engagement System
Step 1

Step 2

Step 3
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Additional Objectives
• Attendees will be able to describe: How to
have Optimal Use of HIT to improve the
quality and efficiency of care.
•
•
•
•

Purpose and Policy
Technology and user interface
Implementation by organizations
Clinician Use

Personal Faculty Disclosure
• No, I’m not funded by any Tech Company
• I wish I was…
Resources
– AHRQ: Beasley J, (PI) Carayon P. Improving Primary Care Through
Industrial and Systems Engineering (I-PrACTISE) Grant number:
1R13HS022170-01 January 2013
– AHRQ: Wetterneck T, (PI) Karsh BT, (former-PI), Beasley JW, (Co-I) "A
human factors intervention to reduce risk in primary care of the elderly,"
$850,714 10/30/2008
– AHRQ: Karsh BT, Wetterneck TB, (Co-I) Beasley JW, (Co-PI) Proactive
Risk Assessment of Primary Care of the Elderly. AHRQ $199,147
9/1/07
– AHRQ Wetterneck TB (PI) Carayon P (Co-I) Understanding Primary Care
Teamwork in Context: Implications for HIT design” Agency for Healthcare
Research and Quality R01 HSO22505 Funded. 12/1/2014 – 11/30/2019
(0.9 CM) $2,500,000. Co-I

“Money” by Pictures of Money is
licensed under CC BY 2.0
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“Grumpy old man puppet” by Ruth Hartnup is licensed under CC BY 2.0

• Over 20 publications
• 4 book chapters
• 4 federal grants
• Joint Appointment
DFMCH and IE
• Lectured in 8
countries
• State and national
working parties

“Grumpy old man puppet” by Ruth Hartnup is licensed under CC BY 2.0
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Bringing Science
to Policy and Practice
• Consider an analogy to developing a medication:
– We first must understand the basic biology of the disease
and host
– We design the medication around that understanding
– We test the medication in the lab
– We monitor the medication as it is used in practice to assess
effectiveness and safety – and monitor for unintended
consequences (side effects)
http://www.fammed.wisc.edu/files/webfm-uploads/documents/research/i-practise/i-practise-white-paper.pdf
Beasley JW, Otles E, Green LA, et al. Understanding the Basic Science of Primary Care to Improve Policy and
Practice: The Role of Industrial and Systems Engineering. Manuscript in preparation.

https://www.fammed.wisc.edu/i-practise

Employed Family Physician Satisfaction
and Commitment to Their Practice, Work
Group, and Health Care Organization
Ben-Tzion Karsh, John W. Beasley, and Roger L. Brown

The Myth of Workflow in
Primary Care: Implications for
Health IT. JAMIA, 2015

Quality of Work Life of Independent vs
Employed Family Physicians in Wisconsin:
A WReN Study

How Many Problems Do Family
Physicians Manage at Each
Encounter? A WReN Study
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Why bother discussing this?
• “...EHR products have not had a measurable
effect on the very goals to which meaningful
use aspires.”
• “...the challenge of ensuring that meaningful
use actually leads to meaningful
benefits...improvements in safety and quality
of care, remains a serious concern.”
Classen DC, Bates DW. Finding the Meaning in Meaningful Use. NEJM 2011;365:855-858

From Harvard Business Review
…the EHR has been a disaster for the
clinical user, in large part because the
billing/compliance function has
dominated.
…Only in health care, it seems, could
we find a way to “automate” that ended
up adding staff and costs.
Wachter R, Goldsmith J, To Combat Physician Burnout and Improve Care, Fix the Electronic
Health Record. Harvard Business Review, March 30, 2018.
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The Optimal Use of Airplanes

They were useful in 1949, but there was a lot of work to be done
on the concepts, the technology, the implementation, and the use
“Old Airplane” by Bubu_007 is licensed under CC BY 2.0
by pilots.

“Breakfast of champions: Cipro & Malaria meds.” by Christopher Michel is licensed under CC BY 2.0
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Ciprofloxacin Hazards:
Indications, contraindications, adverse reactions
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

Serious Reactions

anaphylaxis
anaphylactic shock
hypersensitivity rxn
skin rxns, severe (rare)
phototoxicity
seizures
pseudomembranous colitis
superinfection
incr. ICP
toxic psychosis
peripheral neuropathy (rare)
vasculitis (rare)
serum sickness (rare)
pneumonitis, allergic (rare)
hepatotoxicity, incl. fatal (rare)
nephrotoxicity (rare)
crystalluria (rare)
myelosuppression (rare)
blood dyscrasias (rare)
tendon rupture (rare)

•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

Common Reactions

nausea
diarrhea
vomiting
abdominal pain
headache
dyspepsia
dizziness
restlessness
lightheadedness
vaginitis
insomnia
photosensitivity
pruritus
rash
anxiety
agitation
confusion
tendinitis
elevated LFTs

Context for Optimal Use
• Primary Care is:

– the provision of integrated, accessible health care,
– by clinicians who are accountable for addressing a large
majority of personal health care needs,
– who develop a sustained partnership with patients,
– and practice in the context of family and the community.

• More Primary Care =
– Better Quality
– Lower Cost

Adapted From: Donaldson, M., Yordy, K., & Lohr, K. (1996). Primary Care -- America's Health in a New Era. Washington, D.C.:
National Academies Press.
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Context for Optimal Use
• Family Medicine (FM) realities:
– Multiple co-morbidities
– Coordination with many people/places/organizations
– Competing agendas (patient, clinician, organization,
government)
– Information chaos
– No linear workflow -- because we are patient centered
Beasley JW, Hamilton K, Karsh BT. Human factors and ergonomics in primary care. Chapter 50 in Carayon P (ed.) Handbook of Human
Factors and Ergonomics in Healthcare and Patient Safety, Lawrence Erlbaum Associates publishers, 2007.
Wetterneck TB, Lapin JA, Karsh BT, Beasley JW. Human Factors and Ergonomics in Primary Care. Chapter 44 in Carayon P., (Ed) Handbook
of Human Factors and Ergonomics in Health Care and Patient Safety 2nd edition. 2012. Pages 763-775. CRC Press, Boca Raton, USA

Context for Optimal Use
• FM addresses Multiple co-morbidities
– Nine out of 10 adult patients have more than
one chronic health problem.
– Slightly over 50% have five or more.
– We manage over 3 problems per encounter, 4
if diabetic or over 65
Fortin M, G. Bravo G, et al. Prevalence of multimorbidity among adults seen in family practice. Ann Fam Med 2004;3:223-228.
Beasley JW, Hankey TH, Erickson R, et al. How many problems do family physicians manage at each encounter? A WReN study.
Ann Fam Med 2004;2:405-410.
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Context for Optimal Use
• FM requires lots of coordination
• Many people and places
• For their Medicare patients the average
primary care clinician in 2005 had to
coordinate care with a total of:
– 229 other physicians
– 117 other practices

Pham HH, O'Malley AS, Bach PB, Saiontz-Martinez C, Schrag D.
Primary care physicians' links to other physicians through Medicare patients: the scope of care coordination. Ann Intern Med.
2009;150(4):236-242.

Context for Optimal Use
• Competing agendas
– Preventive health guidelines would take 7.4
hours per day.
– Following guidelines for chronic diseases, if
realistic, 10.6 hours.
• That totals 18 hours per day!

– Plus whatever it is the patient wants…

“Abby's cut / laceration / thumb /
wound!” by Mills Baker is
licensed under CC BY 2.0

Yarnell, K.S., Pollak, K.I., Ostbye, T., Krause, K.M., Nichner, J.L. (2003) Primary Care: Is There Enough Time For Prevention?
American Journal of Public Health. 93:635-41
Ostbye, T., Yarnall, K. S., Krause, K. M., et. al. Is there time for management of patients with chronic diseases in primary care? Ann
Fam Med 2005;3:209-14
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Workflow? Schmerkflow!!
• There is no consistent, predictable workflow in primary
care encounters.
– Visits are complex iterative processes driven by patient needs and the
interaction between clinician and patient.

• Conclusion:
– HIT and related support systems must be designed taking into account
the variable and unpredictable nature of workflow
Wetterneck TB, Lapin JA, Krueger DJ, Holman GT, Beasley JW, Karsh BT. Development of a Primary Care Physician Task List to
Evaluate Workflow and EHR Use. BMJ Qual Saf doi:10.1136/bmjqs-2011-000067
Holman GT, Beasley JW, Stone JA, Smith PD, Wetterneck TB. The Myth of Workflow During the Primary Care Visit and Why it
Matters for Electronic Health Record Design and Implementation. J Am Med Inform Assoc 2015;0:1–10.

Information Chaos:
A Source of Hazards and Errors.
• Elements of some or all of:
– Information overload
• Patient, others in room, chart, nurse, EHR, prior knowledge

– Information underload
• Information not available

– Information scatter
• Information in multiple places

– Information uncertainty
• Which med list (or patient) is correct?

– Information error
• Just plain wrong (e.g. Hx of cancer is wrong!)
Beasley JW, Wetterneck T, Temte J, et al. Information Chaos in Primary Care: Implications for Physician Performance and Patient
Safety. Jr Am Board Fam Med 2011;24:745-51
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We could use little help here!

“Fire” by Rob Swystun is licensed under CC BY 2.0

Information processing in primary care
• Primary care = intensive cognitive activity
– Memory usage is very high
• long term memory
• Working memory
• Knowledge-based problem solving

– Attention and memory resources divided
• Need to “multi-task” – Which we don’t really do!
• Multi-tasking = distracted
Karsh B-T and others. Personal communications
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Hi! I’m the EHR and I’m Here to Help YOU!

“thinking at the computer” by Bruce Clay, Inc is licensed under CC BY 2.0

“Houston, we have a problem.”
• The current state of EHR use has resulted in…
–
–
–
–

Data entry inefficiency
Decreased quality of face to face patient interaction
Inefficient, less fulfilling work
Degradation of the quality of clinical notes

• Decreased workforce satisfaction
• More errors, higher costs, more lawsuits, burnout
Friedberg MW, Chen PG, Busum KR, et al. Factors Affecting Physician Professional
Satisfaction and Their Implications for Patient Care, Health Systems, and Health Policy. Rand Corporation, 2013.
http://www.rand.org/content/dam/rand/pubs/research_reports/RR400/RR439/RAND_RR439.pdf
Tawfik DS, Profit J, Morgenthaler TI, et al. Physician Burnout, Well-being, and Work Unit Safety Grades in Relationship to Reported
Medical Errors. Mayo Clin Proc. 2018. https://doi.org/10.1016/j.mayocp.2018.05.014
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Is Care Improved?
(Process measures only)
• Sample of 1181 respondents in Massachusetts.
• Used 18 quality measures linked to 2000-2005
physician survey, average use 4.8 years
• Lumped 18 HEDIS measures into 6 conditions
(Asthma, DM, behavioral, CA screening, wellchild, woman’s health).
Zhou L, et al. The Relationship Between Electronic Health Record Use and Quality of Care Over Time. J Am Med Inform Assoc.
2009;16:457-64

Is Care Improved?
(Process measures only)

• “...no difference in performance between EHR users and
non-users.”
• “..no consistent pattern between length of time using an EHR
and physician’s performance.”
– And these are just process measures, not patient
outcome measures
– Workload and errors not assessed.
Zhou L, et al. The Relationship Between Electronic Health Record Use and Quality of Care Over Time. J Am Med Inform Assoc.
2009;16:457-64
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Mismatch Between the Potential of HIT
to Help and Actual Results
• Meaningful Use was intended to help physicians
provide better care
• AAFP funded study of “Meaningful Use: Benefits
and Burdens”
• Survey of US Family Docs
• Focus on face-to-face care
Holman GT, Waldren SE, Beasley JW, et al. Meaningful Use’s Benefits and Burdens for US Family Physicians. Manuscript under
review, Journal American Medical Informatics Association
Presented at 5th Annual National I-PrACTISE conference, April 10, 2017

Vitals

Rx

CDS
AVS
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Current Use is Not Optimal Use
• So far, no consistent evidence of
improvements in:
– Overall quality of care
– Safety of care
• Subtle hazards

– Efficiency of care
• Increased clinician workload and risk of
burnout

• We need to push ahead on all fronts
– Policy, technology, implementation
and how we use it

Switching our view a bit: Are there HIT Hazards?
(Side effects, to use our Cipro analogy)
– What are the general categories of potential hazards?
– What are some hazards?
– What can be done to reduce hazards?

“Military Starling on Mine Field Fencepost” by Chris Pearson is licensed under CC BY 2.0
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There Are Hazards?
“… these applications do not take advantage of
human-computer interaction principles, leading to
poor designs that can increase the chance of
error, add to rather than reduce work, and
compound the frustrations of executing required
tasks.
As a result, these applications sometimes increase
workload, and they can introduce new forms of
error that are difficult to detect.” (emphasis added)
Stead, 2009, National Research Council: “Computational Technology for Effective Healthcare”

Reducing Hazards in HIT Use
• 3 types of hazards
– Access to care
– Process of care
– Hazards to clinicians

• 4 areas to optimize
– Purpose and policy
– Technology and user
interface
– Implementation by
organizations
– Clinician use

Beasley JW, Karsh BT. EHRs in Primary Care: The urgent need for more and better research. Newsletter of the North American
Primary Care Research Group, May-June 2011. 2-3
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Hazards in Access to Care
• Concerns about confidentiality and security
– 29.2 million records breached since 2009

• Concerns about what’s “in the record”
• How many patients will not come at all?
Johnson ME. Data Hemorrhages in the Health-Care Sector. Financial Cryptography and Data Security, Feb 22-25, 2009
Mitchell E, Sullivan F. A descriptive feast but an evaluative famine: A systematic review of published articles on primary care
computing during 1980-1997. BMJ 2001;322:279-82.
Medical Economics, April 25, 2014, pg 34

Hazards in Access to Care
• Might patient attitudes re EHRs influence access to
care?
• Only 26% of patients want digital records
– 85% concerned re privacy!
– 51% concerned information could be misused
– 26% feel EHRs have improved interactions with
the office
– 14% think “my doctor is savvy enough” to use
an EHR.
http://www.ama-assn.org/amednews/2012/08/20/bisb0820.htm
(Courtesy Mark Marnocha, Ph.D. ) Study by Xerox of 2,100 patients.
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Hazards in Process of Care:
Clinician-Patent communication
• Clinician distracted by EHR
• Templates leading to the loss of open-ended dialogue
“Entering notes, skipping from screen to screen.
Trying to get everything in the right place
so I don’t need to came back to this chart.
The elderly woman grabbed my hand from the
keyboard and yelled:
“STOP TYPING! Look at ME!!!”
I threw the computer key-board aside, moved my
chair closer. Looked in her eyes.”

Suzanne Gehl, MD, Past President, WAFP
Fam Med 2008;40:241

Hazards in Process of Care:
What do we miss?
• Using NAMCS data, (N=3,467), Clinicians
had only 75% of base rate of depression Rx
for patients with 3 or more chronic conditions
when using EHRs
• Conclusion is that EMR use can impair the
diagnosis and treatment of depression in
primary care in patients with multimorbidity
(And that’s most of them!)
Harman JS, et al. Electronic Medical Record Availability and Primary Care Depression Treatment. J Gen Intern Med 2012;27:962-7
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…and More Communication Problems
Caused by Keyboarding
• Keyboarding reduces dialogue between
physicians and patients.
• Communication less patient centered when
physician looks at screen and does
keyboarding
• Phys Gaze Computer = Patient Gaze Other
• Greater physician gaze at patient -> greater
patient satisfaction
Margalit TS, Roter D, Dunevant MA, et al. Electronic medical use and physician—patient communication : An observational study of
Israeli primary care encounters. Patient Education and Counseling 2006;61:134-141.
Montague E, Xu J, Asan O, Chewning B, Barrett B. Modeling Eye Gaze Patterns in Clinician-Patient Interaction with Lag Sequential
Analysis. Hum Factors. 2011; 53:502–516.
Farber NJ, Liu L, Chen Y, et al. EHR Use and Patient Satisfaction. JFP 2015;64:687-695

Hazards in Process of Care:
Inter-professional communication?
• Issues of readability
– Loss of narrative
– Templates: redundancy, low information density.
• Results from emphasis on documentation rather than communication!

• Assumption that information has been received
– Plaintiff's attorneys may come to love this one.

• Loss of personal contact (“The referring physician never calls me
anymore!”)
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“oops!!” by SigNote Cloud is licensed under CC BY 2.0

“Partially illegible 17th-century ms. ownership inscription” by POP is licensed under CC BY 2.0
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Hazards in Process of Care:
Errors Reduced or Increased?
• Medication Errors
– Problems with drop-down pick-lists
• 10% error rate (PC: Tally Holman, Ph.D.)

• Errors Propagated
– Misuse of system by users

• Other issues
– Break-in-task causing distractons
– Demands of rote tasks (e.g. CPOE)

Hazards in Process of Care:
Errors reduced or increased?
• 3% error rate with hand-written Rx, 13% with EHR Computerized
Order Entry (CPOE).
• There is no consistent evidence that CPOE systems increase safety
or reduce costs. The same is true of Computerized Decision
Support (CDS) in primary care.
• Increase guideline adherence
– Increase prescribing time
– Alerts are often ignored
• And with good reason! [editorial comment]
Eslami S, Abu-Hanna A, de Keizer NF. Evaluation of outpatient computerized physician medication order entry systems: A
systematic review. J Am Med Inform Assoc. 2007;14:400-406; Romano MJ, Stafford RS. Electronic health records and clinical
decision support systems: impact on national ambulatory care quality. Arch Intern Med 2011; 171: 897-903.
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Hazards in Process of Care:
Cognitive Tasks and EHR use
• EHR may reduce clinicians’ need to recall info from
memory/handwriting
– May decrease cognitive workload,

• But – we need to reduce the Information Chaos
– All information easily available at any time
• Workflow? Schmerkflow!

– Reduce interruptions (e.g. Break-in-Task due to CPOE, CDS and Best
Practice Alerts)

– Help establish Situation Awareness
Shachak A, Hadas-Dayagi M, Ziv A, Reis S. Primary Care Physicians’ Use of an Electronic Medical Records System: A Cognitive
Task Analysis. J Gen. Intern Med 2008;24:341-8

Break-in-Task and CPOE

Zheng K, Haftel HM, Hirschl RB. Quantifying the impact of health IT implementations on clinical workflow: a new methodological
perspective. JAMIA 2010 17: 454-461
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Hazards for Clinicians
• Why Care?
– Clear correlations between workforce satisfaction and
patient outcomes (and decreased malpractice liability)
• Decrease in job satisfaction relates to EHR use,
especially if physicians see EHR as interfering with the
quality and efficiency of care
• Increased workload and burnout
Friedberg, MW. Quality of Patient Care Drives Physician
Satisfaction; Doctors Have Concerns About Electronic Health
Records. http://www.rand.org/news/press/2013/10/09.html;
Coleman M, Dexter D, Nankivil N., Factors Affecting Physician
Satisfaction and Wisconsin Medical Society Strategies to Drive
Change. WMJ 2015;114:135-42

“fatigue” by marwho is licensed under CC BY 2.0

Break-in-Task Leads to Loss of Flow

Slide courtesy of Mark Marnocha, Ph.D., Mosaic Family Health, Appleton, WI REF: Csikszentmihalyi 1989. J Pers Soc Psychol
1989 815-22
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Shanafelt TD, Hasan O,
Dyrbye LN, et al.
Changes in Burnout
and Satisfaction With
Work-Life Balance in
Physicians.
Mayo Clin Proc.
2015;90:1600-13

“There is an urgent
need for… evidencebased interventions
addressing… the
practice
environment.”

Shanafelt TD, Dyrbe LN,
Sinsky CA, et al.
Relationship Between
Clerical Burden and
Characteristics of the
Electronic Environment
With Physician Burnout
and Professional
Satisfaction. Mayo
Clin Proc. 2016; 91:836848

Hazards to Our Young Physicians
• They think it’s reasonable…
– To type while with the patient
– To be distracted from patients
– To use templates
– To get lots of in-box stuff
– To do clerical work after clinic
hours (WAC!)
– To have minimal team culture
“Library-female-student-iPod-lecture-2” by University of Michigan Medical School Information Services is licensed under CC BY 2.0
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Hazards for Clinicians:
Workload
•

•
•
•

Physician assistant:
– “I’ve about had it. I’ve cut my work time to 80% just so that I have
one day to catch up on all the stuff in my in-box and don’t have to
do it on weekends.”
Family doc:
– “Every hour I spend seeing patients costs me another hour.”
Spouse: “You’re on that damn computer every night!”
One hour Face-to-Face = 2 Hours additional time

Sinsky C, Colligan L, Prgomet M, et al. Allocation of Physician Time in Ambulatory Practice: A Time and Motion Study in 4
Specialties. Ann Int Med. Sept. 2016; doi:10.7326/M16-0961

Clinician Workload:
• Time for tasks
– “For 5 patients I first did the admission orders on paper and next uploaded the
orders electronically. The difference? 73 seconds vs 17 min per patient.”
– “In a particularly perverse mood, I did a study of the time required to
electronically sign charts...it took 25 minutes to provide 23 signatures. The
average signature took 8 clicks and 33 seconds...
– “...it takes 6 seconds to write “RTC 1 wk w/ CBC, K+” and 121 seconds to
do this in our EHR.”

• We have 370 tasks/actions per patient encounter.
• Average of 192 Clicks and scrolls per encounter.
Christine Sinsky, MD. GIM, Dubuque, IA. and AMA. Personal Communication, 2010; Adler-Milstein J, Huckman RS. The Impact of
electronic Health Record Use on Physician Productivity. Am J Manag Care 2013;19:11 (Spec No. 10):SP345-SP52; Farber NJ, Liu
L, Chen Y, et al. EHR Use and Patient Satisfaction. JFP 2015;64:687-695
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Hazards for Clinicians:
Computerized Physician Order Entry (CPOE)
• Order sheet
– 3 sec/pt
– 100 pt/week
– 5 minutes per week

• CPOE
– 2 min/pt
– 100 pt/wk
– 3.3 hours per week
Slide courtesy Tom Sinsky, MD and Christine Sinsky, MD, 2013

Are More EHR Features Better?
• Physicians working with highly functioning EMR... (are)
– challenged when the time allotted is not equal to the time
perceived as necessary to provide quality care.
– time pressure associated with more burnout, dissatisfaction and
intent to leave practice within the “High Functionality” EMR
Cluster
– ...EMR systems may not match workplace processes and
flow
Babbott, S., Baier-Manwell, L., et al. Electronic Medical Records and Physician Stress in Primary Care: Results from the MEMO
Study. J Am Med Inform Assoc. Doi:10.1136/amiajnl-2013-001875.

28

Work After Clinic – WAC!
Clinicians spend an
average of 1.4
hours of work on
the EHR per day
outside of the 10
hour clinic day!

Arndt BG, Beasley JW, Watkinson MD, Temte JL, Tuan, W-J, Sinsky CA, Gilchrist VJ. Tethered to the EHR: Primary Care Physician
Work-load Assessment Using EHR Event Log Data and Time-Motion Observations. Ann Fam Med, 2017;15:419-426

Moving on to Optimal Use
•
•
•
•

Purpose and Policy
Technology and user interface
Implementation by organizations
Clinician Use
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Moving to Optimal Use:
Purpose and Policy

• From a national conference – March 2009
– “The purpose of the EHR is to document care.”
• Anon….

– Our view is that the purpose of the EHR must
be to communicate and improve care!
Karsh, BT, Beasley JW, Wetterneck T, Lapin J, Temte J, Smith P, AHRQ grant
group. Also MetaStar and the I-PrACTISE group

Note Bloat – A US Epidemic!

Downing, LN, Bates DW, Longhurst CA. Physician Burnout in the Electronic Health Record Era: Are We Ignoring the Real Cause?
Ann Intern Med 2018; doi:10.7326/M18-0139
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Moving to Optimal Use:
Purpose and Policy

• Luckily, there is some progress! CMS has
recognized the problem with meaningless
documentation.
– There is no longer a requirement that computerized
physician order entry (CPOE) and clinical decision support
(CDS) measures be documented.
– There is a proposal to reduce documentation requirements.
https://www.ama-assn.org/practice-management/understanding-medicare-s-merit-based-incentive-payment-system-mips

Moving to Optimal Use:
Technology and User Interface

• We touched on optimal purpose and policy
for EHR use.
• Now we’ll talk a bit about how the
technology can be improved
– And, for reasons of time, I’m not going to get
into the obvious area of interoperability
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Technology and Interface:
Displays matter: can you read it?

Technology and Interface: Better Display

inspiredehrs.org
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Technology and Interface: Displays Matter
(This is lousy cognitive support)

Slide courtesy Pascale Carayon, PhD and Tosha Wetterneck, MD

Moving on to Optimal Use:
Technology and Interface: Displays Matter
(This is better cognitive support)

Slide courtesy Pascale Carayon, PhD and Tosha Wetterneck, MD
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Moving on to Optimal Use:
Technology and Interface: Displays Matter
What was the difference?
•

The first data display was cognitively challenging:
1.
2.
3.
–

•
•

find the lab result
find the reference range
interpret whether or not the result was in range.
Each comparison was an opportunity for error.

The second display provided direct perception.
This has impact on accuracy (quality/safety) and response time
(productivity).

Slide courtesy Pascale Carayon, Ph.D. and Tosha Weterneck, MD

Moving on to Optimal Use:
Implementation by organizations
• We’ve discussed Optimizing Purpose and Use
by policy makers and approaches to optimal
technology use
• Now we’ll go on to a few ways organizations can
optimize HIT use
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Optimal Use by Organizations:
Bring Lean Thinking to Physician Work
“Lean thinking begins with driving out waste so that all
work adds value…” (Institute for Healthcare
Improvement). One type of waste to be reduced is the
waste of physician time and attention.
Reasonable estimates of possible waste reductions
include the following (with some overlap and based on
an assumed 5-day work week):

Optimal Use by Organizations
Be Lean to Reduce Waste

• Transcription with human assistance

– Save 6 hours, 15 minutes each week

• Paper/verbal order entry
– Save 3 hours, 20 minutes each week

• Automatic Log-ins (Card swipe)
– Save 1 hour 15 minutes each week

• Ten hours and 50 minutes saved each week (over 2 hours per
work day) and more with clinical coaches (not just “scribes”)
and co-location of physicians and staff.
(Estimates from John W. Beasley, MD, Christine Sinsky, MD, Tom Sinsky, MD and Phil Bain, MD, James Jerzak, MD)
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Optimal Use by Organizations
Improve Performance on the 4th Aim of the Quadruple Aim
• Triple Aim: Care of patients, care of populations, reduce costs –
and now Care of the Clinician!
• Organizations should measure and report on their ability to
eliminate WAC in the same manner as they report on other Aims
• EMR Metrics are available which make this possible.
– We can measure WAC!

Bodenheimer T, Sinsky C. From Triple to Quadruple Aim: Care of the Patient Requires Care of the Provider. Ann Fam Med
2014;12:573-576.

Optimal Use by Organizations.
• Requires a High-Performing Primary Care
Team
–
–
–
–

A stable team structure
Co-location of team members
Staffing ratios adequate to facilitate new roles
Efficient communication including team
meetings, huddles, and minute-to-minute
interactions
• Reduces in-box stuff!

Ghorob A, Bodenheimer T. Building teams in primary care: A practical guide.
Families, Systems, & Health, 2015; 33: 182-192. http://dx.doi.org/10.1037/fsh0000120
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Optimal Use by Organizations
How we Communicate Matters!
– Recent evidence that more electronic (in-box)
communication versus face-to-face leads to:
– More clinician and staff dissatisfaction with work
and higher probability of leaving practice
– WORSE clinical outcomes! (LDL’s in patients with
CAD, more ER visits)

Mundt MP, Gilchrist VJ, Fleming JF, Zakletskaia LI, Tuan W-J, Beasley JW. Effects
of Primary Care Team Social Networks on Quality of Care and Costs for Patients
with Cardiovascular Disease. Ann Fam Med 2015;13:139-148

Optimal Use by Organizations
• They need to encourage/support “Synchronous
Analogue Communication” (i.e. talking to each other!)
– Understanding is “…hampered by …a presumption that the …
function of a handoff is one-way information transmission.”
– There is a loss of “…co-construction of the understanding of the
patient.”
– Good care depends on accurate, succinct information.

Cohen MD, Hilligoss B, et al. A handoff is not a telegram: an understanding of the patient is co-constructed. Critical Care.
2012;6:303

37

Optimal Use by Organizations:
Templates
• Do templates help you establish situation awareness?
SUBJECTIVE:
Mr. Jones is a 62 year old male who presents for evaluation and
treatment of Type 2 diabetes mellitus. Age at diagnoses **.
Family history positive for diabetes in the patient's [family
members:***]
Previous treatment modalities employed include [treatment: **]
Current treatment includes [treatment:**]
Current monitoring regimen: [monitoring:**]
Home blood sugar records: ** Last HbA1c: **
Diabetic complications: [complications: **]
Cardiovascular risk factors: [CV risk factors **]

What about his knee OA and COPD limiting exercise? His wife’s depression? His
daughter’s developmental delay? His corn crop?

Moving on to Optimal Use:
By Clinicians and Staff

• We have discussed optimal use regarding
purpose and policy, better technology, and
how organizations should use HIT.
• Now we’ll discuss how we use the EHR as a
tool to help us in our work
• This is the one thing we control directly and
what I’m going to focus on for the rest of this
talk.
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Optimal Use:
By Clinicians and Staff
• Computer screen a bridge, not a barricade -- a communication tool
for patient and clinician
• Assurances of confidentiality – Real confidentiality
– “I wasn’t going to tell her how much I drink when I know it will go into the
computer.”

• Insist on using dictation for notes
• Less CPOE – the team enters orders
• Talk to each other
Shanafelt TD, Lotte N, Dyrbye MD, Sinsky CA, et al. Relationship Between Clerical Burden and Characteristics of the Electronic
Environment With Physician Burnout and Professional Satisfaction. Mayo Clin Proc, 2016; 91:1-13
http://dx.doi.org/10.1016/j.mayocp.2016.05.007

Toll E., The Cost of Technology, JAMA 2012;307:2497-8
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Optimal Use:
EHR: A Bridge, Not a Barricade

Sinsky CA, Beasley JW. Texting While Doctoring: A Patient Safety
Hazard. Ann Internal Med. 2013;159:782-3
(Thanks to Ellen Evans, PA-C)

EHR: A Bridge, Not a Barricade
• “…bring the patient directly into the interaction between the clinician
and the computer; e.g. using the computer to facilitate conversation
and adjusting room design to allow the patient to view the computer
screen alongside the clinician.”
• Mobile, large screen computer monitors
• Minimal keyboarding. Maximal eye-contact.
Patel, MR, Vichich J, Lang I, Lin J, Sheng K. Developing an Evidence Base of Best Practices for Integrating
Computerized Systems Into the Exam Room: A Systematic Review. 2016;0:1-8 doi: 10.1093/jamia/ocw121
Sinsky CA, Beasley JW. Texting While Doctoring: A Patient Safety Hazard. Ann Internal Med. 2013;159:782-3
Ventres W, Kooienga S, Marlin R. www.aafp.org/fpm/20080300/6enir.html
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Optimal Use:
By Clinicians and Staff
• Start with patient concerns: the patient before the computer.
• UWMF Directive “The first thing you must do when you
enter the patient’s room is log into the computer.” No way!
• Don’t let templates rule the encounter
• Watch out for auto-fill, smart phrases, copy-paste, etc.
• Potential fraud
• Potential for malpractice losses

Adapted from: Ventres W, Kooienga S, Marlin R. www.aafp.org/fpm/20080300/6enir.html

The Hazards of Auto-fill Functions!
“31 year old woman who is here today for
postpartum check. She delivered a No baby's
gender on file on No baby's date of birth on file at
No baby's gestational age on file. This is her fifth
child. Delivery was via NSVD. She received
Nubain while in labor. The baby's weight was No
baby's birth weight on file with Apgars of Check
AMC's charting.”

Plaintiffs’ Lawyers are going to
LOVE stuff like this!
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Optimal Use:
Using technology is not always better

• The goal is NOT to go paperless
The goal IS to improve patient care – and
our lives -- through efficient, effective
communication and information handling!

• The optimal use of technology includes
when to NOT use it.

– Air France 447!

“Airplane window picture” by Clara S. is
licensed under CC BY 2.0

Paper is Not Evil!
“…screens are more
cognitively…taxing than
paper…People consistently
report that when they really
want to focus…they read it on
paper.”

Jabr F, Why the Brain Prefers Paper. Scientific American 2013, 49-53.
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Optimal Use:
By Clinicians and Staff
• Synchronous (verbal) communication helps!
– Supplementing written with verbal report on transfer
from acute care to rehab unit
– 362 patients, observational, not EHR
– Odds ratio for readmission 42%
– Total hospital cost $112,000 vs. $149,000
• Better workforce satisfaction and outcomes in primary
care.
Hess DR, Tokarczyk A, O'Malley M, Gavaghan S, Sullivan J, Schmidt U. The value of adding a verbal report to written handoffs
on early readmission following prolonged respiratory failure. Chest. Dec 2010;138(6):1475-1479.; Mundt MP, Gilchrist VJ,
Fleming JF, Zakletskaia LI, Tuan W-J, Beasley JW. Effects of Primary Care Team Social Networks on Quality of Care and Costs
for Patients with Cardiovascular Disease. Ann Fam Med 2015;13:139-148

Optimal Use:
By Clinicians and Staff
• How We Enter Information Matters
(Narrative is important)
• To our own understanding
– (“sense making”, establishing Situation Awareness)
– To our communications
• To Others – who care for patients
– To our patients
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The Pen is Mightier Than the Keyboard!
Keyboard recording “…results in shallower processing.” The
“…tendency to transcribe … verbatim rather than processing
information and reframing it …is detrimental to learning.”

Muller PA, Oppenheimer DM. The Pen Is Mightier Than the Keyboard: Advantages of Longhand Over Laptop Note Taking.
Psychological Science 2014 25: 1159-1168.

Optimal Use: Dictation
“Some practices reported taking steps to address the
causes of physician dissatisfaction with EHRs. These
steps were, most commonly, to allow multiple modes
of data entry (including scribes and dictation with
human transcriptionists) and to employ other staff
members (e.g., flow managers) to help physicians
focus their interactions with EHRs on activities truly
requiring a physician’s training.” (emphasis added)
Friedberg MW, Chen PG, Busum KR, et al. Factors Affecting Physician Professional
Satisfaction and Their Implications for Patient Care, Health Systems, and Health Policy. Rand Corporation, 2013.
http://www.rand.org/content/dam/rand/pubs/research_reports/RR400/RR439/RAND_RR439.pdf
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Optimal Use:
• Dictate in the presence of the patient.
– “After a year of dictating with the patient I
am a complete adherent; I find patients
listen intently…are gratified to learn that
they have been heard and heard
accurately; the benefit from hearing the
plan is reinforced.” (Christine Sinsky, MD, personal communication)
– One RCT showing positive results.
Sutherland JE, Egbert N, Gjerde CL, Pint-Burke T, Frankin C Walker D. Dictation in the Presence of the Patient. Arch Fam
Med. 1998;7:281-284.
Teichman PG. Seven Reasons to Dictate in the Presence of Your Patients. Fam Pract Manag. 2001;8:37-40
Woodcock, EW. Dictate in front of your patients: Technique saves time, improves care at no extra cost. Woodcock & Associates 2012.

My thanks to Mrs. C. who put up with me for 36 years!
Beasley JW, Danford C. Video on dictating in the presence of the patient.; https://www.youtube.com/watch?v=KGHEdv0XGpE ; (Or
Google: “Beasley Dictating”)
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What Does it Cost to Dictate?
(Money versus time saved)
•
•
•

Mr. W, age 68. 7 concurrent problems, 30 minute visit. 43 line note. $0.18
per line in UWMF system = $7.74
3.6 minutes to dictate while I’m with the patient (billable time)
13.3 minutes to type the same note. 687 words, 52 WPM.
– So, if we don’t dictate, the system saves $7.74 at the expense of 9 minutes of clinician
time. If 15 patients a day this adds 2 hours 15 minutes to our work. The system saves
$116.
– A skilled Dragon user did the same note in 6 minutes 15 seconds including the manual
edits.

•

Much of the “Work After Clinic” is related to documentation – this can be
greatly reduced.

The failure to dictate is related to organizational
implementation of EHRs, not the EHR itself!

Revenue loss when we fail to dictate
• Direct cost of transcription @$40/hour (about
a days worth) = about $8,800 per year.
• Wasted physician time: 2 less patients per
day x $100 x 220 days per year = $44,000
• Net loss $44,000 - $8,800 = $37,200
– Costs $250,000 (1999 dollars) to replace a
burned-out primary care doc.
Sinsky, C. Personal Communication
Buchbinder SB, et al. Estimates of costs of primary care physician turnover. Am J Managed Care 1999;5:1431-1438
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Optimal Use:
By Clinicians and Staff
•

•
•

Clinicians rated as less effective when they spent more time looking
at the computer and when there were more periods of silence in the
consultation.
Clinicians benefit from using communication strategies that maintain
the flow of conversation when working with the computer.
Remember: Phys Gaze Computer = Patient Gaze Other

Street R, Liu L, Farber NJ, et al. Provider interaction with the electronic health record: the effects on patient-centered
communication in medical encounters. Patient Educ Couns. 2014;96:315-9. doi: 10.1016/j.pec.2014.05.004. Epub 2014 May 14.
;Montague E, Xu J, Asan O, Chewning B, Barrett B. Modeling Eye Gaze Patterns in Clinician-Patient Interaction with Lag
Sequential Analysis. Hum Factors. Oct 2011; 53(5): 502–516.; Farber NJ, Liu L, Chen Y, et al. EHR Use and Patient
Satisfaction. JFP 2015;64:687-695

Optimal Communication!
To: John Beasley
FYI: Wayne was seen in the ER early this morning with right flank pain. Labs
unremarkable, felt much better after 1 time dose 2mg dilaudid.
Our exam was entirely benign and he was feeling great.
CT did show a few nonspecific findings: gallstones, enlarged appendix but no
inflammatory changes, pancreatic lesion (recommend repeat scan in 6 weeks per
verbal read).
Unclear etiology: ?renal, gallbladder,
Discharged from ER
Patient to see you sometime this week,
Return to ER if symptoms reappear, repeat CT scan in several weeks if final
reading has same recommendations.
Courtesy of Elizabeth Paddock, MD
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We are responsible for how we use
this technology
“My patient notes have always been
communications with myself and a message in a
bottle to my partners. I wanted to remember the
things that stirred and touched me as well as the
size of lesions...” (emphasis added)
“The Rollout of the EHR...will require that we use
templates as much as possible.”
Frey JJ. At a Loss for Words. In: A piece of my mind. JAMA 2007; 297:1751-1752

“One of the key contributors to burnout … EHRs [that have] … radically altered and disrupted
established workflows and …interactions, become a source of interruptions and distraction and are
very time intensive. (Health Affairs Blog, March 28, 2017)
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A Call to Action

“Clinicians need to take back ownership of the medical
record as a tool for improving patient care…”
Schiff GD, Bates DW. Can electronic Clinical Documentation Help Prevent Diagnostic Errors? N Engl J Med 2010;362:1066-69
“Uncle Sam I Want You - by DonkeyHotey is licensed under CC BY 2.0

Practice Recommendations
• To policy makers, vendors, health care
organizations: Remember the analogy to a new
medication:
– Understand primary care before proposing
“improvements”.
– Before implementing “improvements”, test them with
practicing physicians.
– After implementation in the real world, evaluate the
impact on patients, clinicians and staff
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Practice Recommendations
• Appropriate Policy
– Patient care, not “documentation”
– Policies must be tested in the real world of practice

• Good Technology
– Screens designed to improve Situation Awareness
and efficiency
– Better interoperability
– Avoid feature creep, poor alerts

Practice Recommendations
• Optimal Use by Organizations
– Don’t ask clinicians to be typists, get rid of
CPOE, meaningless clinical decision support
(CDS) and alerts
– Design clinics for co-location of team members,
encourage verbal communication
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Practice Recommendations
• Optimal use by Clinicians
–
–
–
–

The patient comes first – but we matter too!
Record narrative information with dictation or scribes
Assure patients of real confidentiality
Share the screen

AES Question #1
Which of the following EHR use strategies has
been shown to improve clinician-patient
interactions?
A. The use of structured templates to record
data
B. Sharing the screen with the patient
C. The use of clinical decision support tools
D. Typing notes during the encounter
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AES Question #2
Health Care Organizations can improve the
quality and efficiency of care by:
A. Teaching physicians better typing skills
B. Tighter compliance procedures to assure correct
use of the EHR
C. Clinic designs which encourage face-to-face
interactions within the team
D. Creating better templates for each problem to be
addressed

AES Question #3
The entering of information by typing during
the encounter is associated with:
A. Better recall of factual information
B. Better engagement with patients
C. Greater completeness of notes
D. Worse understanding of concepts

52

Questions

Contact Information

Email: jbeasley@wisc.edu
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