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Michael Best, MD
• Orthopedic surgeon
• Hand and Spine Surgeon

• Owner and CEO, The Assessment Centers
• Founder and Chief Medical Officer Clinical 

Decision Solutions
• University of Louisville School of Medicine

Instructor, Orthopedic Surgery (1982 to 
present)
• International Academy of Independent 

Medical Evaluators (IAIME) Committee Case 
Reviewer (2001 to present)

www.clinicaldecisionsolutions.com

The problem:
Diagnoses are often inaccurate and 
this results in problems, for everyone. 

Assuring Accurate 
Diagnosis

In the early 2000’s we were asked by three international companies: 
an airline
an auto manufacturer
a blue jeans manufacturer

to evaluate and help reduce their Workers’ Compensation costs

We reduced costs 32%...
Accuracy of Diagnosis 1998--“Competency Examination in Musculoskeletal Medicine” given to both 

medical and surgical residents; graduates of 37 U.S. medical schools
• 87% of medical residents failed.
• 82% of surgical residents failed.
• (a passing grade  was 73%)

1 2

3 4

5 6



Assuring Accurate Diagnosis 
Michael Best, MD

3/6/2019

© Clinical Decision Solutions 2019. All rights 
reserved. https://clinicaldecisionsolutions.com/ 2

So… 85% got a “D” or “F”
The AMA --- 1.1  million MD’s in the US…

Are  9oo,ooo MD’s incompetent in 
Musculoskeletal Diagnosis and 
Treatment ???

• Musculoskeletal diseases affect more 
than one out of every two persons in 
the United States age 18 and over, 
and nearly three out of four age 65 
and over. 

• In 2004 total cost attributed to 
patients with musculoskeletal diseases 
of $849 billion, or 7.7 percent of the 
US GDP.

• Musculoskeletal conditions such as 
arthritis and back pain affect more than 
1.7 billion people worldwide.

• Second greatest cause of disability.
• 4th greatest impact on the overall health 

of the world population when considering 
both death and disability. 

The Basis of the Problem --

…Mis-diagnosis

--- Medical Mis-diagnosis

1999 2017

Institute of Medicine

1999

“To Err is Human : Building 
A Safer Health System “

“Improving Diagnosis in 
Healthcare “

2015 2017

Mayo Clinic: 21% of 
Patients Are Misdiagnosed
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Accuracy of Diagnosis-
-- The Wrong DX
• The current facts, however, indeed 
remain troubling:
•
• Mayo Clinic 2017—21%--- Primary Care 

mis-diagnosis rate in US
• Mayo Clinic 2012---26%--- mis-

diagnosis rate in US (autopsy findings)
• Mis-diagnosis rates in the ICU or Emergency Room range 

from 20 to 40%
• Journal Clinical Oncology--- 44% misdiagnosis rate
• Institute of Medicine 2015—210,000 to 440,000 US deaths

per year from mis-diagnosis

2015 2017

Bureau of Labor Statistics--- 2.8 million    
non-fatal work injuries per year--

If there is a mis-diagnosis rate of 25%

700,000 mis-diagnoses in WC 
per year.

The Root of the Problem….
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For Insurance 
Companies and 
TPA’s—

Misdiagnosis has 
become…
“The Silent Cost Driver 
of  insurance claims”... 

Creates Waste of 
claims dollars

Creates  serious 
internal inefficiencies 

in  the claims 
adjustment process

Increases claims costs

Case management is at the heart of 
workers’ compensation

CASE MANAGERS ARE RESPONSIBLE FOR ASSESSING, 
PLANNING, COORDINATING, IMPLEMENTING, AND 

EVALUATING INJURED EMPLOYEES–

USED IN 10% CASES

THEY WORK AS INTERMEDIARIES BETWEEN CARRIERS, 
ATTORNEYS, MEDICAL CARE PROVIDERS, EMPLOYERS 

AND EMPLOYEES TO ENSURE APPROPRIATE AND 
COST-EFFECTIVE HEALTH CARE SERVICES

DELAYS IN CASE MANAGEMENT 
INTERVENTION  (WRONG 

DIAGNOSIS) QUICKLY LENGTHEN 
RETURN TO WORK AS  MUCH AS 

50% AND COST PAYERS OVER 30% 
MORE.

Genex 2018

Evidence-based 
Treatments
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From Phil LeFevre, “Taking Stock: Formulary and MTUS 2017 

BUT :
What if the 22 years  of claims data --- billions --- of pieces 
of data --- contains a 25% mis-diagnosis rate ???

( And--- Treatment Guidelines are Diagnosis-Specific ---)

What are possible solutions?

What will the future bring?

The Future…

Artificial Intelligence and 
Technology Solutions

The CDS software solution …
Our  Clinical Decision 
Software system is an 
intuitive medical software 
that aids the Physician by 
:
• improving diagnostic 
accuracy 
• recommending state-
of-the-art, evidence-
based treatments 

What is 
CDS ?
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bad data is costing your company money---
weakens decision making--- wastes time
Harvard Business Review study

cost of bad data --- the ”rule of ten”, “it costs ten times as much to 
complete a unit of work (medical care) when the data are flawed in any way as it does 
when they are perfect.”

eliminating a single root cause can prevent thousands of future errors,

Early 
Surgery

( 3-4 weeks)

Advantages

For 90 days pre-op …  costs of $ 2748 to $3750 
… 13% injections, 18% Physician visits, 28.5% 
PT,  5% pre op labs     Journal Shoulder– Dec 2013

Post Op--- ODG--- 24 Physical Therapy visits

Early Surgery …   10- fold 
decrease in direct and 
indirect work comp  costs 
and decreased time off 
work (3.9 months vs 10.1 
months)

Occupational Medicine 2011
Indiana Ortho Journal.  2014

Economic Value of Rotator 
Cuff Repair--- $77,662 for 

a 40 Y/o person
JBJS Nov 2013

If Surgery  performed 
within 3-4 weeks of 
Injury…88% full duty 

@ 7.6 months  … 
(30% earlier)

Arthroscopy 2010

Early Surgery . (w/in 3-4 weeks) less pain, 
greater ROM, fewer re-tears

Journal Sports Trauma 2011 
Journal Shoulder and Elbow 2017

“our success has been 
phenomenal.  …”claims 
costs decreased by 
nearly the same (75%)
percentage”

Our Results…

A look at CDS… an AI software system that 
reduces mis-diagnosis

The 
Patient 

Encounter begins 
by gathering an 
administrative 
and medical 

history… by the 
Med. Assistant

Copyright 2019  Clinical Decision Solutions, LLC 36
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During the intake – the interview is an interactive 
process between the healthcare assistant and patient 
to gather data… the Physician does not gather this data

The healthcare assistant again interacts with the 
Patient using the touch screen to indicate 
“where does it hurt” in the musculoskeletal 
diagnostic suite 

Knee Anterior Image

Knee Medial Image

The Clinician's Assistant

Frank A Epps >> Initial Visit1  >> Left Knee

Intake11 Vitals22 Where Does It HurtWhere Does It Hurt33 History44 Physical55

Diagnosis6

Admin |   Logout

Score not computed

Knee-L

Evidenced based diagnostic 
options are weighted and 

displayed as the area of pain is 
identified.  Weighted diagnoses 
are constantly updated as the 
interview and physical exam 

proceeds

Copyright 2014  Clinical Decision Solutions, LLC 39

Knee Anterior Image

Knee Medial Image

The Clinician's Assistant

Frank A Epps >> Initial Visit1  >> Left Knee

Intake11 Vitals22 Where Does It HurtWhere Does It Hurt33 History44 Physical55

Diagnosis6

Admin |   Logout

Risk Score:11. Patellar Dislocation (Score : 8)
2. ACL Sprain (Score : 7)
3. Patellar tendinitis / bursitis (Score : 6)
4. Fracture (Score : 6)
5. Patellofemoral Pain Syndrome (chondromalacia patel (Score : 6)

Definition   Factoid   Relevance   Multimedia

Knee-L

Note: On the “touch pad” when an area of pain is selected… the 
most likely diagnosis changes

40

Note:  In the “History of Illness” if the answer to the question changes… so 
does the most likely diagnosis

Copyright 2014  Clinical Decision Solutions, LLC 41

Graphics & Videos of all 
relevant tests are available 
to the Physician during the 
physical exam phase.
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The Physician has 
the option of 

choosing a pre-
determined 
diagnosis or 

overriding the 
program with 
his/her own 

diagnosis 

Copyright 2014  Clinical Decision Solutions, LLC 43

A Evidence-based Plan of Care is prescribed 
for the patient that  accessible to the 
patient, therapist and caregiver online

!!

!!

Patient education videos are provided for review 
between  the health care assistant and the patient 
while at the clinic and are also available on-line for the 
patient. 

!!

!

The Results…

Improved Accuracy of 
Diagnosis

Increased use of 
Evidence-based 

Treatment
Reduced Cost of Care---

Truly a P4P platform
Produces the first---AI—

Data Driven Care 
network

Encourages Early / Safe 
Return to Work

Provides the ability to 
monitor the care 

provided by MD’s, NP’s, 
and PA’s

Allows Physician to see 
and treat more patients 
(56% increase in total 

patient encounters over 
3 years) 

Improves injured worker 
satisfaction with care 

(increased MD-Patient 
interactions)
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Wayne 
Gretzky
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MB1

Copyright 2019  Clinical Decision Solutions, LLC 50

Thank You
Michael M Best, MD
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