


Litigation defense biomechanics was 
popularized in the early 1990’s

• Invented by a McKinsey consultant for Allstate in the early 
1990s (MIST)

• “Validated” from a biomechanical analysis of 6 crashes and a 
comparison to ADLs performed by a company called Minorpac

• The new program resulted in an increase in “fraudulent” cases 
from 2% to more than 20%, in a single year (Ins Res Council)

• The program provided the financial foundation for the current 
crop of companies providing biomechanical testimony for the 
defense



Who was Minorpac?

• 2 chiropractors from California who did DMEs and 
record reviews

• No background in engineering, biomechanics, crash 
reconstruction

• Claimed to have done experiments in the 1980s
– No records of what was done, no recollection of what was 

done, who did it, or how it was done



Minorpac data





Minorpac data were obviously faked by rank
amateurs who knew nothing about crash
reconstruction or biomechanics



The main thrust of the biomechanical opinion was that 
the crash was the same as every day activities



Premise behind ADL comparison

• No one knows how often people get hurt in crashes (?)

• There is no way to find out how often people get hurt in crashes by 
looking at crashes (?) 

• Therefore, we use the field of biomechanics to allow us to make 
scientific comparisons using accelerations between crashes and 
some activity where we do know the risk of injury

• Let’s use ADLs, because everyone knows how often people get hurt 
during ADLs



Questions

• What is the relevant scientific discipline for assessing injury 
risk from crashes?

• Do we really have no information on injury risk from low 
speed crashes?

• Is there any other example from science or medicine where 
we examine the acceleration of an activity to estimate the risk 
of injury from a completely different activity?

• Is acceleration a valid proxy for injury risk?



Does a 5 mph crash produce 0.6 g on the occupant?



Defense publication on crash testing 
shows the comparison is wrong



… as well as misleading and dishonest



Every day activities comparison

Freeman paper (Spine 1999)





Allen paper



What is the scientific rigor of daily activity publications?



Integration of epidemiologic causation into 
US case law on injury causation

• US Court of Appeals opinion in 2016 that sets forth 
the generally accepted methodology for assessing 
injury causation

• Discussed a “3-step” process of injury causation
– Described the use of epidemiologic methods for injury causation for 

the first time











The 3 elements of a causal analysis of injury are:
1. Plausibility

Hill criteria
Risk of injury given the crash severity (epidemiology)

2. Temporality
Sequence, proximity and latency

3. Lack of a more likely alternative explanation
Risk of same condition at same time, given pre-crash condition 
of plaintiff, if the crash hadn’t occurred (epidemiology)



The 3-step methodology focuses on a 
“counterfactual causation” approach, which is 

the opposite of the defense approach

• Defense: “How did this little crash cause all of these injuries? 
Most people walk away without a scratch!”

• Plaintiff: “If the crash didn’t happen what’s the chance the 
plaintiff would have needed to go to the ED on the same day, 
or have developed chronic pain that is still present a year 
later?”

• The Etherton steps are designed to ignore the first question 
and answer the second.



Application to a 
low speed crash injury case

• A 40 year old man with a 3 year old history of neck treatment 
is involved in a no-damage (i.e. 5 mph dV) rear impact crash

• He has immediate onset of pain in the neck and right arm and 
goes to the ED, followed by presentation to chiro

• The doc refers him for an MRI which shows a right sided disk 
herniation at C5-6, and 1 month later undergoes neck surgery

• He develops chronic neck pain after the surgery, returns to 
chiro and can no longer work



• Defense ortho/ chiro/ neuro
– 6 weeks of treatment and then all symptoms were due to 

pre-existing arthritis and attributable to 3 year-old 
symptoms

• Defense radiologist
– No evidence of acute trauma, all conditions were stable 

and pre-existing

• Defense biomechanical
– The same forces as sitting down in a chair and other daily 

activities, crash testing shows no risk of significant injury



First step: Plausibility
• Can you get a disk injury from a rear impact collision with no 

damage?
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Freeman MD. Biomechanical, Mechanical, and Epidemiologic Characteristics of Low Speed Rear Impact Collisions. Proceedings of 67th

Annual Meeting of the American Academy of Forensic Sciences 2015 Feb 16-21: Orlando, FL. D11:517-8.

• “It is reasonable to conclude, as a general precept, that the forceful loading of the 
spine that can occur in any MVC is a biologically plausible (possible) cause of 
symptomatic disk injury.” Freeman et al, 2009

• There is no established absolute injury threshold for virtually 
any injury type, based on crash severity



Freeman MD. Biomechanical, Mechanical, and Epidemiologic Characteristics of Low Speed Rear Impact Collisions.
Proceedings of 67th Annual Meeting of the American Academy of Forensic Sciences 2015 Feb 16-21: Orlando, FL. 
D11:517-8.

Real world crashes at 5 mph produce chronic injury in 1 
in 29, and signs of disk injury in 1 in 40



Step 2: Temporality
Temporal proximity is the most powerful measure of causality

Did the red ball cause the blue ball to move?



How about now?



Now?



Step 3: Alternative causes

• The assessment from Step 2 is used to evaluate the 
cumulative risk of competing causes, given the time between 
the crash and the symptom onset
– What was the chance the man would spontaneously develop 

symptoms of a surgical disk at the same time as the crash?

• The average 40 year old male has a less than 1 in 2,000 risk of 
neck surgery in a year (US national hospital data)
– This equates to 1 in 730,000 per day
– And 1 in 18 million per hour



Attributable risk (causal) calculation

Risk of injury from crash

Risk of injury at same time, 
but if crash doesn’t occur

1 in 40

1 in 730,000

1 in 7,300
Risk of injury at same time, 
but if crash doesn’t occur 

Risk of injury from crash 1 in 40

= >18,000 to 1

>99.99% probability 
of cause

>99% probability of 
cause

>180 to 1=

X 100
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