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Why	is	causation	so	difficult?	
Why	isn’t	it	like	diagnosis?

• Can “see”	diagnosis
– X-rays,	MRI,	CT
– Labs
– Surgical/	autopsy

• Can’t “see”	cause
– Always	based	on	inference	(indirect	observation),	
i.e.	circumstantial	evidence



Diagnosis	≠	Cause



Diagnosis	is	based	on	observation



Cause	is	based	on	comparison	of	risk

Risk is the chance of something happening in the 
future, based on how often it has happened in the past



Where	does	risk	come	from?

Who is more likely to have a 
heart attack tomorrow?



…this	is	where	epidemiology	comes	in

• Scientific	study	of	populations	with	similar	
injury	or	disease	characteristics	(General	
Causation)

• Purpose	is	to	describe	injury	or	disease
– Injury	Frequency
– Injury	Risk	Factors

• Epidemiologic	concepts	and	data	are	woven	
into	almost	all	causation	opinions



How	do	we	get	from	population-based	risk	to	
individual	causation?

• Why	do	we	vaccinate	our	children?
– If	we	fail	to	vaccinate	our	child	and	he	gets	sick	is	our	
negligence	the	most	likely	cause of	the	illness?

• Why	do	we	look	both	ways	before	we	cross	the	
street?
– If	we	don’t	look	both	ways	and	we	get	run	over	what	is	the	
most	likely	cause of	the	crash

• Why	do	we	use	a	seat	belt?
– If	we	get	injured	in	a	crash	when	we	weren’t	wearing	a	seat	
belt,	what	is	the	most	likely	cause of	the	injury?



Knowledge	gap

• Individual	causation	is	most	commonly	determined	by	
clinicians	(medicine)
– Individual	causation	depends	on	comparisons	of	risk

• Risk	is	assessed	from	populations	(epidemiology)
– Epidemiology	is	not	directed	at	individuals

• There	is	no	standardized	training	in	individual	
(specific)	causation	in	medicine	or	epidemiology



Forensic	epidemiology	is	
concerned	with	the	
methods	of	applying	
population-based	
information	and	
techniques	to	the	
assessment	of	individual	
causation



Etherton

• 10th Circuit	opinion	(July	2016)	that	sets	forth	
the	generally	accepted	methodology	for	
assessing	injury	causation,	admissible	under	
the	Daubert	criteria

• Discusses	a	“3	step”	process	by	which	
clinicians	could	arrive	at	a	determination	of	
injury	causation













2	case	studies	in	causality



Double	crash	causation	#1

• High	speed	double	impact	crash
• First	crash

– High	speed	frontal	collision	(car	vs.	car)
– 35	mph	delta	V

• Second	crash
– Lower	speed	right	rear	impact	(semi	vs.	car)
– 15	mph	delta	V

• Injury
– Left	rear	3	yo passenger	with	transected	spinal	cord



First crash







Second crash



















Problems	with	case

• The	first	crash	insurer	paid	limits	immediately
• The	second	crash	was	probably	unavoidable	
(liability)

• Even	if	the	second	crash	wasn’t	unavoidable	
the	more	severe	first	crash	easily	accounted	
for	the	child’s	injuries	(causation)

• 3	national	firms	turned	down	the	case



Knowledge	of	trucking	law	and	common	errors	
made	by	drivers	revealed	negligence	on	the	part	
of	the	truck	driver

– He	overdrove	his	headlights



Causation	was	still	problematic

• Several	biomechanical	experts	were	consulted
• All	agreed	that	the	first	crash	was	the	cause	of	
the	injury

• As	the	second	crash	was	less	severe,	there	was	
no	way	the	first	crash	didn’t	cause	the	injury	
and	the	second	crash	did



Restrained 
pelvis

The defense theory (BRC) was that the forces 
on the head were pure traction

Crash force



This	is	a	very	unusual	distraction	injury



Biomechanical	explanation	for	need	
for	second	crash

No	single	force	was	likely	to	both	disrupt	the	
spine	and	pull	it	apart	at	the	same	time



The extreme flexion from the first crash would have torn the 
ligaments and disk at C7-T1, making the neck dangerously unstable



The whipping motion of the head in the second collision would 
have applied traction force to the injured part of the spine, resulting 

in stretch and tearing of the spinal cord



Epidemiologic	explanation	of	the	
effect	of	the	second	crash

• Analysis	of	national	crash	injury	data	revealed	the	
following:
– Serious	injuries	that	destabilize	the	spine	(dislocation)	occur	in	

3%	of	crashes
– Critical	injuries	that	sever	the	spinal	cord	occur	in	0.8%	of	

crashes
• If	only	the	first	crash	had	occurred	it	is	3.8	times	more	likely	

that	it	would	have	caused	a	dislocation	rather	than	a	
severed	spinal	cord

• There	is	a	100%	probability	that	if	the	spine	was	dislocated	
in	the	first	crash	that	the	second	crash	would	have	caused	
the	distraction	injury	to	the	spinal	cord



How	this	applies	to	our	crash

• The	lesser	injury,	occurring	3%	of	the	time,	
requires	the	second	crash	to	result	in	the	
more	severe	injury,	and	thus	it	is	(3%/0.8%)	=	
3.8	times	more	likely	that	only	the	lesser	
injury	occurred	in	the	first	crash

• Therefore,	the	second	crash	is	(2.2%/3.0%)	=	
73%	of	the	cause	of	the	most	severe	injury



Double	crash	causation	#2

• Ford	Explorer	rolls	over	2.5	times	after	
phantom	semi	intrudes	into	its	lane

• 2	of	the	4	passengers	get	out	and	1	minute	
later	the	inverted	vehicle	is	struck	by	a	semi	at	
35	mph

• The	remaining	2	passengers	survive,	but	the	
driver	is	killed

• No	one	knows	if	she	was	dead	before	the	
second	crash



















Physical	evidence	of	2	crashes



Epidemiologic	analysis

1.8%

18%
= 10:1



Thanks	for	listening
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