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ABSTRACT

This book describes an overlooked solution to a long-standing problem in health care. The prob-
lem is an informational supply chain that is unnecessarily dependent on the minds of doctors for
assembling patient data and medical knowledge in clinical decision making. That supply chain
function is more than the human mind can deliver. Yet, dependence on the mind is built into the
traditional role of doctors, who are educated and licensed to rely heavily on personal knowledge
and judgment. The culture of medicine has long been in denial of this problem, even now that
health information technology is increasingly used, and even as artificial intelligence (Al) tools
are emerging. Al will play an important role, but it is not a solution. The solution instead begins
with traditional software techniques designed to integrate novel functionality for clinical decision
support and electronic health record (EHR) tools. That functionality implements high standards of
care for managing health information. This book describes that functionality in some detail. This
description is intended in part to be a starting point for developers in the open source software
community, who have an opportunity to begin developing an integrated, cloud-based version of the
tools described, working with interested clinicians, patients, and others. The tools grew out of work
beginning more than six decades ago, when this book’s lead author (deceased) originated problem
lists and structured notes in medical records. The electronic tools he later developed led him to
reconceive education and licensure for doctors and other health professionals, which are also part
of the solution this book describes.

KEYWORDS

problem-oriented, electronic health records, clinical decision support systems, artificial intelli-

gence, clinician role, licensure




Contents

1 Introduction. ... ... .. ... ... .
1.1  What Is This Book About? . ....... ...t
1.1.1  The Case of the Crazy Surgeon and the Wise Physical Therapist . ..
1.1.2  How This Case Exemplifies the Subject Matter of This Book ......
1.1.3 A New Division of Labor ............ ... . ... ... ....
1.2 Who Is the Audience? ....... ... ... i
1.3 Who Are the Authors? ... ... .
1.4 Basic Concepts and Terminology Used in This Book ..................
PART LTHE PROBLEM. . ... .. i
2 NatureoftheProblem ............ ... ... ... ... . ... i
2.1 Root Cause of the Problem  ........ ... .. ... ... . ... ... ..
2.2 Denial of the Problem ....... ... ... .. ... . .
3 Examplesof the Problem . .. ... ... ... .. ... .. .. .. L
3.1 Diagnostic Odysseys . ...........ooiiiiiiiiiiiiiiiii
3.1.1  Twelve Years of Mlisery .......... ...,
3.1.2  Tunnel Vision by Ten Doctors in Five Specialties ..............
3.1.3 Random Roads to the Same Diagnosis ......................
3.1.3.1 Missing a Girl’s “Obvious” Diagnosis Until She
“Almost Died” ...... ... i
3.1.3.2 “These Days She was Queasy All the Time. ... She
Always Felt Tired.” ... ... . i
3.14 “I Dread Every Annual Mammogram’—Overdiagnosis and
Related Harms ...... .. ... .. o . i i
3.2 Missed and Misguided Treatments ............ ... ... ouua...
3.2.1 Toxic Opioid Treatment ........... ... ...
3.2.2  Her Parents Finally Believed Her, but Her Doctors Did Not ... ..
3.3 Misguided Reliance on Alternatives to the Human Mind ..............
3.3.1  Practice Guidelines and Clinical Decision Support Tools ........

3.3.2 Internet Search Engines ............... .. ... . ... ... ...,




3.3.3 'The Wisdom of Crowds? Misguided Tools for Crowdsourcing

and Collective Intelligence ................ ... .. ... .. .... 47
3.3.4 Artificial Intelligence .......... ... . ... i, 51
3.3.4.1 Distinction Between Traditional Software and
Advanced Artificial Intelligence ..................... 52
3.3.4.2 Al and the Informational Supply Chain in Medicine .. ... 53
3.3.4.3 Evolving Experiences with Al in Medicine in
Comparison with Traditional Software ............... 55
3.3.4.4 Advanced Al and Machine Learning ................. 59
3.4 Dysfunctional Medical Record Systems ............................ 64
3.4.1 Lack of Recordkeeping Standards for Managing Complexity .. ... 64
3.42 'Two Examples of Why Better EHRs Are Essential as Tools
for Process Guidance and Communication ................... 66
3.4.2.1 An Infant’s Death from Cancer ...................... 66
3.4.2.2 A Father’s Near-Death from Sepsis .................. 67
3.4.3  'The “Scattered Model” of Fragmented Records ................ 69
3.4.4  Clinician Disillusionment ....... ... ... ... ... ... ... .... 69
3.5 Medical Knowledge as Compromised by the Human Mind ............. 71
4  Magnitudeofthe Problem. . ... ... ... ... . ... . ... . .. 73
41  Quality Failures—Medicine’s Chronic Condition ..................... 73
4.2 Economics of the Problem: The High Costs of Low Quality ............ 77
5 Background: LarryWeed. . . ... ... ... . . 83
6 Background: Medicine and the Domains of Science and Commerce . ... ...... 85
6.1 'The Domain of Science: Francis Bacon and Karl Popper ............... 85
6.2 'The Domain of Commerce: Economy of Knowledge .................. 90
PART ILL'THE SOLUTION . . ... e 93
7 AProblem-Oriented System of Health and HealthCare ................... 95
7.1  Defining Inputs with Guidance Tools ......... ... ... ... ... ..... 96
7.2 'The Meaning of Problem-Orientation ............................. 98
8 Informational Guidance: Clinical Decision Support Tools and Standards of
Care for Coupling Patient Data with Medical Knowledge .................. 103
8.1 'The Two Stages of Decision Making ........... .. .. ....... ... .. 103
8.2  Alternative Approaches to the First Stage ................... ... ... 106

8.2.1 'The Judgmental Approach ............... .. ... ... ... 106



8.2.2  'The Combinatorial Approach ............................. 108
8.3  Core Operations of Tools Implementing the Combinatorial Approach ... 114
831 OVerview .......... i 114
8.3.2  Process for Building CDS Tools to Implement a Combinatorial
Approach ... ... 117
8.3.3  The Seven-Step Sequence in Detail ........................ 118
8.3.3.1 Step 1. Link the Initial Data Point (the Patient’s Problem)
with Applicable Knowledge ........................ 119
8.3.3.2 Step 2. Define Each Option as a Set of Simple Findings
from Readily Available Sources ..................... 121
8.3.3.3 Step 3. Combine All Finding Sets for All Options from
Step 2 and Generate a List of Findings to Be Made .... 123
8.3.3.4 Step 4. Make the Findings and Record Them as Positive,
Negative, or Uncertain ............................ 124
8.3.3.5 Step 5. Match All Recorded Findings from Step 4 with
All Finding Sets from Step 2 ...................... 124
8.3.3.6 Step 6. Generate Initial Output—A List of Options,
Categorized and Ranked ........ ... ... .. ... ... 125
8.3.3.7 Step 7. Generate Detailed Further Output on Each
Option ... 127
8.3.3.8 Further Examining the Cough Diagnosis/COVID-19
Example ...... ... ... . 129
8.3.3.9 Another Case of Cough Diagnosis—Curing the Problem
overa Glassof Wine ............................. 130
8.4 VisualDx: A CDS Tool Optimized for Visual Information ............ 130
9  Process Guidance: The Problem-Oriented Record ..................... ... 137
9.1 Problem-Oriented Design for Medical Records .................. ... 137
9.1.1  Completeness ...........oiiiiiiiiii 138
9.1.2  Structure and Data Categories ............................ 139
9.1.2.1 Top-Level Structure ............................. 139
9.1.2.2 Data Categories .......... ...t .. 141
9.1.3  Verifiability ........ ... 146
9.1.3.1 Scientific Integrity ............ .. ... . i .. 146
9.1.3.2 Example: Cough Diagnosis ........................ 148

9.1.3.3 Example: Opioid Treatment ....................... 150

xi




10

11

9.1.4  “Understandable Perhaps, But It Almost Killed Him”: A Further

Example ... .. 150
9.2 Moving from the “Scattered Model” to a Consolidated Record in the
Cloud ... 153
9.3 AkéLex: A Platform for Integrated CDS and Problem-Oriented Record
To0ls .o 156
World 3 Medicine: Revisiting the Doctor’s Role .. ..................... .. 161
10.1 Medical Training and the Division of Labor ....................... 161
10.2  Professional Autonomy . ................iiiiiiiiiii 167
Conclusion . . ... ... .. 173
Acknowledgments . .............. .. 175

Authors’ Biographies . . ... ... ... . 177



	Dedication
	Copyright Page
	Title Page
	Contents



