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➢ The role of epidemiology in establishing and 

challenging medical causation.

• Green et al., Reference Guide on Epidemiology, in Reference 

Manual on Scientific Evidence (Federal Judicial Center, 3d 

ed. 2011) 

• https://www.fjc.gov/sites/default/files/2012/SciMan3D12.pdf

➢ Establishing and challenging future medical 

expense damages in tort litigation.
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➢ Medical Causation Standards: To a reasonable degree of medical 
certainty is there at least a 51% chance that the defendant’s tort caused or 
will cause the plaintiff’s injury?  Plaintiffs may recover emotional distress 
damages for fearing likely future diseases, and may recover medical 
monitoring costs if that is a reasonably certain consequence of exposure.

➢ Epidemiology: Answers the scientific question whether an agent probably 
can cause the alleged disease/injury (general causation).

➢ Experts must explain both general causation and opine on the legal 
question whether in this particular case a specific agent probably did in fact 
cause (or accelerate) the plaintiff’s injury (specific causation). The expert 
must satisfy the “fit” requirement by linking the science to the plaintiff’s 
case. (Daubert v. Merrell Dow Pharm., Inc., 113 S.Ct. 2786, 2796 (1993)

➢ Legislatures sometimes establish presumptive causation.

7



➢ Scientific expert testimony carries special dangers to the 
factfinding process—it “ ‘can be both powerful and quite 
misleading because of the difficulty in evaluating it.’ ”  Daubert 
v. Merrell Dow Pharm., Inc., 113 S.Ct. 2786, 2798 (1993).

➢ Judges act as the gatekeeper in both state and federal courts, 
barring testimony based on “junk science” that is not derived 
from the proper scientific method.  They must determine 
whether expert testimony is (1) admissible evidence, and (2) 
sufficient to support a finding of specific causation. 

➢ Scientists have vigorous and sincere disagreements regarding 
epidemiological methodology and conclusions.  But testimony 
does not reflect “scientific knowledge” just because it is 
uttered by a scientist.
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➢ Studies the incident and distribution of disease to 
gain an understanding of etiology (causal factors).

➢ Identifies agents that are associated with an 
increased risk of disease.

➢ An association exists when an agent and a disease 
appear together more frequently than chance would 
predict.

➢ Profiles individuals who are at risk of contracting a 
disease due to expose to an agent.
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➢ Studies seek to disprove the “null hypothesis” of no association.

➢ Experimental studies randomize subjects exposed to an agent; the exposure 
may be double blind.  Toxicological studies experiment on animals, and 
scientists must infer whether the results are valid for humans.  Produces the 
strongest evidence of causation.

➢ Cohort observational studies: (1) start with a defined population, (2) classify 
participants based on exposure to an agent, and (3) either prospectively or 
retrospectively determine the  presence of disease in the exposed group.  
Good for establishing temporal relationships.  Identifies correlations.

➢ Case-control observational studies (1) begin with diseased individuals 
(cases), and (2) selects a similar group of non-diseased individuals (control) 
for comparison.  Cheaper than cohort studies and good for rare diseases.

➢ All studies have flaws/imperfections—e.g., size, resource, and time limits, 
selection and information bias, interpretive error, chance occurrences, etc.  
The different types of studies have different types of flaws.
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➢ Causation: change to one variable directly causes a 
change in the other.

➢ Association or Correlation: measures the extent 
to which two variables coincide beyond what mere 
chance would predict; a positive correlation means 
they move together in the same direction.

➢ Confounding variables may mask the true causal 
link. For example, stress might cause both lung 
cancer and increased smoking.
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➢ Measures the strength of the association between the 
agent and the disease. 

➢ It’s the ratio of the “incidence rate” of disease in the 
group exposed to the agent to the incidence rate of 
disease in the unexposed control group.

• Relative risk = 1.0 means there is no association (the null
value).

• Relative risk ‹ 1.0 means there is a negative association; i.e., 
the agent tends to prevent or cure the disease.

• Relative risk › 1.0 means there is a positive association; i.e., 
the exposure to the agent increases the risk of contracting the 
disease.

• Relative risk › 2.0 means the agent causes the disease more 
often than not—i.e., it is statistically the probable cause.
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➢ Plaintiff alleged that in utero exposer to a morning sickness 
drug caused birth defects.

➢ Plaintiff’s experts opined that, based on their review of 
plaintiff’s medical records and scientific literature, the drug 
probable caused the birth defects.

➢ The Ninth Circuit affirmed summary judgment for Merrell 
Dow, holding that the expert’s testimony was inadmissible 
because it was not based on studies showing a relative risk 
greater than 2.0.

➢ Not all courts agree with Daubert that experts must rely only 
on studies with a relative risk greater than 2.0. 
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➢ Statistical significance indicates the degree to which the observed 

relative risks are precise and accurate, rather than chance or random error.  

It depends on factors like the sample size, duration of the study, the type of 

the study, etc.  It does not measure the size of the risk identified by the 

study—a point that courts, lawyers, and juries often misunderstand.

➢ Confidence interval expresses the range of relative risks included to 
achieve a particular statistical significance.  
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➢ A 95% statistical significance (two standard deviations) is standard.  It may be 
required or it may just affect the weight of the evidence.  Meta-analysis of similar 
studies can improve statistical significance.

➢ A confidence interval that includes a relative risk of 1.0 means the study is 
inconclusive. There is a trade-off—reducing false positives (accepting an incorrect 
association) by increasing the confidence interval/statistical significance increases the 
likelihood of false negatives (rejecting a true association). Reducing the statistical 
significance/decreasing the confidence interval may avoid including a relative risk of 
1.0. 
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 Plaintiffs are entitled to 
recover damages they will 
probably suffer and no 
more. 

 The average cost for 
needed medical service is 
the plaintiff’s recoverable 
damages.

 A life care planner who 
estimates medical expenses 
based on the 80th or 95th

percentile necessarily seeks 
to overcompensate the 
plaintiff.
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➢ Dependent events refers to a series of sequential events, with 
subsequent events dependent on prior events. 

➢ Testimony that an event “probably” would have happened supports 
a jury finding that there was a 51% chance of that event 
happening.

➢ The probability that both events A and B will happen in succession 
is determined by multiplying the probability that event A will 
happen by the probability that event B will happen if event A has 
already happened.

➢ Example: 

• “Medical treatment” is dependent on prior “diagnosis.” 

• If there was a 51% chance a chest x-ray would have allowed the doctor to make a 
diagnosis at stage one and a 60% chance that had the patient been correctly 
diagnosed they would have lived longer, there is only a 30.6% chance the failure to 
x-ray caused the premature death.
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➢ Is the proposed testimony based on studies that 
were conducted independent of litigation or were 
the expert’s opinions developed for the express 
purpose of litigation?

➢ Was the research and analysis supporting the 
expert’s conclusion subjected to scientific scrutiny 
through peer review and publication?

➢ Did the expert follow an accepted scientific 
methodology in selecting the studies and/or data 
supporting his/her conclusions?
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➢ Did the expert rely on a single or a select few studies when 
others were available?

➢ The degree to which a study is tainted by confounding 
factors, selection bias, or information bias?

➢ Did the expert manipulate/adjust the studies and/or data 
to reach new conclusions? 

• Did the expert use an accepted scientific method for selecting and 
rejecting studies and/or data used to reach his/her conclusions?

• Did the expert use an accepted scientific method for weighting the 
studies and/or data used to reach his/her conclusions?
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➢ Was the sample size sufficient to have a narrow 

confidence interval and an adequate power?

➢ The Bradford Hill factors:
• The strength of the association between agent and disease (RR › 2?),

• The repeatability/consistency of the study, 

• The specificity of the study (does exposure to the agent leads to a 

single disease or multiple diseases?), 

• The temporal relationship between exposure and disease 

(considering any known latency period),

• The biological plausibility/coherence of the association given the 

state of other knowledge, 

• The dose-response relationship (occasionally a threshold),

• The response to cessation of exposure, and 

• Alternative theories of causation and bias.
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➢ The incomplete accrual problem—studies are published as 

soon as they become helpful, without waiting for all latent 

adverse effects to accrue.

➢ Publication bias tends to exaggerate the presence of 

associations.

➢ The healthy worker effect—comparing exposed workers who 

were healthier than the general population to the unexposed 

general population.

➢ The remedial action effect impacts repeatability.

➢ The dose-response effect—high-does subset at greater risk.
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➢ How closely does the plaintiff’s circumstance align with the study 
participants?

• Exposure to the same agent?

• Exposure to the same dosage?

• Exposure via the same mechanism (e.g., inhalation or absorption)?

• Exposure for the same duration?

• Was there the same time interval between exposure and disease?

• Is the plaintiff representative of the study subjects?  I.e., do they share the same age, 
gender, race, weight, family history, genetic markers, other comorbidities (smoking, 
drinking, and/or drug use)?

➢ Did adjustments aligning studies to the plaintiff’s characteristics reduce 
the sample size to make it statistically insignificant.

➢ Has the expert rationally eliminated other potential cases?
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➢ Expert relies on existing studies but draws conclusions that conflict with the 

study conclusions by using a nebulous methodology. 

➢ Expert’s bald claim that his/her conclusions are based on the scientific 

method without explaining the details of that methodology is ipse dixit. 

➢ Expert cherry-picks data and/or studies, and assigned weights to each that 

produces a high relative risk—but cannot justify that procedure based on an 

accepted scientific methodology.

➢ Expert relies only on own experience garnered over decades of work in this 

area, and a review of the plaintiff’s medical record and other evidence.  

➢ Expert purports to determine specific causation using a differential 

diagnoses (differential etiology) that fails to consider all alternative causes.
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➢ Expert testified he was “95% certain” the injuries would 
have been different had steroids been administered.  It 
was proven by a “statistically significant” study!

➢ The study actually indicated their was a 53% likelihood 
that steroids had therapeutic value, with a statistical 
confidence of 95%.

➢ An expert who offers such misleading jargon-laden 
testimony is less likely to be trusted and believed by the 
jury—provided the jury knows that they are being 
mislead.
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➢ If an expert’s opinion is inadequately supported:  

• File a motion in limine to bar speculative evidence of 
causation.

• Request a pre-trial hearing to test the validity of plaintiff’s 
medical causation evidence (a Daubert or Cottle hearing).

• Move for summary judgment/adjudication on the issue of 
medical causation.

• Impeach the expert so that the vulnerabilities of his/her 
opinion are displayed.

• Present competing expert testimony that is more credible. 
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➢ What is the current reasonable value of the 

medical service plaintiff claims he/she will need 

in the future.

➢ How many years in the future will plaintiff need 

the service/procedure.

➢ Adjust for medical inflation and reduce to 

present value.
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➢ Single biggest issue facing courts and 

practitioners, both plaintiff and defense 

attorneys, is the proper measure of damages.

➢ Should plaintiff be permitted to recover 

amounts billed for medical procedures or 

amounts actually accepted by medical 

professionals in the marketplace for the same 

procedure?
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➢ “One acetaminophen tablet costs 1.5¢.  Your 

hospital marks it up 10,000%”
• Brill, Why Medical Bills Are Killing Us (March 4, 

2013) Time

➢ “[H]ospitals charge Medicare wildly differing 

amounts—sometimes 10 to 20 times what 

Medicare typically reimburses—for the same 

procedure . . . .”
• Meier et al., Hospital Billing Varies Wildly, 

Government Data Shows (May 8, 2013) N.Y Times
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➢ $690,548 “billed,” but $138,082 (20%) accepted as full 

payment.

• Luttrell v. Island Pacific Supermarkets, Inc. (2013) 215 

Cal.App.4th 196, 199.

➢ $17,168 “billed,” but $3,600 (20%) accepted as payment.

• Nishihama v. City and County of San Francisco (2001) 93 

Cal.App.4th 298, 306-307, 309.

➢ Rule of thumb:  Bills will be at least 3-5 times higher 

than what’s accepted – and the ratio is increasing.
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➢ Hanif v. Housing Authority (1988) 200 Cal.App.3d 635:
• Plaintiff may recover medical expenses paid by Medi-Cal, but 

awards above “the actual amount paid” are “over 
compensation.”

➢ Hanif as implemented in the trial courts: 
• The plaintiff introduced “bills” as the basis for jury award, but 

courts conducted “Hanif” post trial hearings so judge could 
reduce the verdict to reflect the amounts actually paid.

➢ Plaintiffs push back:
• Plaintiffs kept pressing for legislation, and challenging Hanif 

in court.
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➢ Doctors and hospitals “bill” for amounts that no 

one is responsible for actually paying.

➢ Plaintiffs argue that the “billed” amounts 

represent the measure of damages against a 

tortfeasor.
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➢ Reaffirmed Hanif rule

➢ And more . . . 

• A plaintiff can only recover the lesser of 

(a) the amount paid or incurred, or 

(b) the reasonable value of the services.

• Inflated “bills” are inadmissible (at least for past medicals that are 

paid).

• Verdict should be right when rendered; no more special post-verdict 

hearings.

• Adopted a marketplace or exchange value based on Section 911 of the 

Restatement (Second) of Torts
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➢ See, e.g., Dedmon v. Steelman (Tenn. 2017) 535 

S.W.3d 431, 463 [rejecting Howell actual 

amount paid approach]

➢ Weston v. AKHappytime, LLC (Alaska 2019) 445 

P.3d 1015, 1027 [both amount paid and amount 

billed are relevant and admissible]
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➢“Billed” amount . . .

• “is not relevant to a determination of the 
reasonable value of past or future medical 
services”;

• “is inadmissible for the purpose of proving 
noneconomic damages”;

• “cannot support an expert opinion on the 
reasonable value of future medical services.”
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➢Markow v. Rosner (2016) 3 Cal.App.5th 1027, 

1050:

• “Our Supreme Court has endorsed a market or 

exchange value as the proper way to think about the 

reasonable value of medical services.  [Citation.]  

This applies to the calculation of future medical 

expenses.”

➢See also Cuevas v. Contra Costa County 

(2017) 11 Cal.App.5th 163, 179 (same)
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➢But see the Patient Protection and Affordable 

Care Act of 2010 (“ObamaCare”):

• All must obtain health insurance.  26 U.S.C. 

§ 5000A(a).

• Insurance must be offered on a guaranteed issue 

and renewal basis, despite preexisting conditions.  

42 U.S.C. §§ 300gg-1(a), 300gg-2(a), 300gg-3(a).

• Plaintiffs have a duty to mitigate damages.  See 

CACI No. 3930.
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➢ Courts must apply the law as it exists, and should not 
speculate about how it might change. (District of Columbia 
Court of Appeals v. Feldman (1983) 460 U.S. 462, 477 [103 
S.Ct. 1303, 1312, 75 L.Ed.2d 206] [“A judicial inquiry 
investigates, declares and enforces liabilities as they stand on 
present or past facts and under laws supposed already to 
exist” (internal quotation marks omitted)], quoting Prentis v. 
Atlantic Coast Line Co. (1908) 211 U.S. 210, 226 [295 S.Ct. 67, 
53 L.Ed. 150].)

➢ Weldon v. Weldon (Tex. App. 1998) 968 S.W.2d 515, 518 [“A 
trial judge rules on a statute that is in effect at the time of the 
case and is not in the position of predicting future changes by 
the legislature” (emphasis added)].) 
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➢ Howell applies to claims by plaintiffs insured 

under Government sponsored benefits 

programs:
• Workers Compensation (Sanchez v. Brooke (2012) 204 

Cal.App.4th 126, 131.)

• Medicare (Luttrell v. Island Pacific Supermarkets, Inc. 

(2013) 215 Cal.App.4th 196, 198, 205-207.)

• Medi-Cal (Cuevas v. Contra Costa County (2017) 11 

Cal.App.5th 163); Affordable Care Act (aka 

Obamacare) (Cuevas)
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➢ Cuevas v. Contra Costa County (2017) 11 

Cal.App.5th 163 – it was an abuse of discretion 

for trial court to exclude defense expert from 

testifying about the future value of medical 

expenses based on plaintiff purchasing medical 

insurance available under the Affordable Care 

Act
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➢ It is generally accepted that over 80% of physicians 

and medical providers accept Medicare.  Therefore it 

provides a reasonable baseline for experts to use in 

calculating the reasonable value of future medical 

damages.

➢ Medicare reimbursement rates are readily available 

and any expert should be able to ascertain the 

Medicare reimbursement rate for a procedure based 

on the CPT codes
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➢ Stokes v. Muschinske (2019) 34 Cal.App.5th 45

➢ Plaintiff insured through Kaiser, then Medicare 
eligible, nonetheless sought medical treatment 
through lien providers

➢ Defense billing expert offered opinions regarding the 
reasonable value of the past medical treatment based 
on 130 percent of Medicare reimbursement rates

➢ Plaintiff appealed contending that the defense 
expert’s testimony violated the collateral source rule
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➢ Court of Appeal affirmed in a published opinion:

• Testimony regarding Medicare reimbursement rates was “helpful and even 
necessary to the jury’s understanding of the issues.  Stokes has not shown the 
court abused its discretion in admitting these references to assist the jury’s 
understanding of the facts.”

• The defense expert did not make any “deductions for specific future Medicare 
payments, and nothing suggests the jury subtracted unidentified future 
Medicare coverage in assessing future medical expenses.”

➢ Lesson: Even though it is the plaintiff’s burden to prove damages, 
defense counsel should have a retained billing expert offer opinions 
regarding the true marketplace value of the services and can base 
those opinions on Medicare or the Affordable Care Act under 
Cuevas.

47



➢ Sanjiv Goel, M.D., Inc. v. Regal Medical Group, Inc. (2017) 11 

Cal.App.5th 1054, 1059 [court accepted expert testimony that the 

reasonable value of the medical services should be 135-140 percent 

of Medicare reimbursement rates]

➢ The “surprise medical bill” law (Health & Saf. Code, §§ 1371.30, 

1371.31, 1371.9; Ins. Code, §§ 10112.8, 10112.81, 10112.82):

• Limits the amount that a patient is required to pay to an “out-of-

network” medical provider (Health & Saf. Code, §§ 1371.9, subds. 

(a)(1), (c).)

• Sets reimbursement rates at 125 percent of the Medicare 

reimbursement rate (Health & Saf. Code, § 1371.31, subd. 

(a)(1).)
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➢ The dirty little secret in the medical industry is that 

the best pricing is offered to cash payors

➢ For past medical damages it is frequently difficult for 

the defense to argue the plaintiff should have paid 

cash for medical procedures

➢ But for future medical damages, defense counsel can 

and should argue that the plaintiff can use the jury’s 

verdict to pay for the procedure and get the best price 

available
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➢ Lifecare plans typically based on 80% percentile of amounts billed.

➢ Argue that full amounts billed are admissible to prove the reasonable 

value of future medical services.

➢ Rely on cases allowing full amounts billed for past medical services and 

argue that same rules should govern future damages.  (See, e.g., 

Bermudez v. Ciolek (2015) 237 Cal.App.4th 1311 [uninsured plaintiff]; 

Pebley v. Santa Clara Organics, LLC (2018) 22 Cal.App.5th 1266 [lien 

treatment].)

➢ Argue that the amount billed should be part of the “wide ranging 

inquiry” into the reasonable value of future medical damages under 

Bermudez and Pebley.

➢ Argue to exclude ACA/Medicare evidence as violating the collateral 

source rule.
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➢ Lifecare plans should offer multiple methodologies 
showing how inflated the plaintiff’s figures are.

➢ Cash pricing – applies if plaintiff is uninsured

➢ ACA – consider including premiums for insurance.

➢ Medicare (as a baseline, unless plaintiff is 65 or older).

➢ Private insurance which is typically Medicare plus 25-
30%.

➢ Doctors typically accept 25-30% of amount billed as 
payment in full.
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