In September 2012, the Sixth Circuit Court of Appeals, citing Federal Rule of Evidence 702 and
Rule 403, agreed with the trial court’s exclusion of fMRI-based lie detection evidence in the fraud

case of United States v Semrau.

A scant month earlier, Judge Eric M. Johnson of the Maryland Sixth Judicial Circuit, Mont-
gomery County, had refused to admit potentially exculpatory fMRI lie detection evidence in
the murder trial of State v Gary Smith. Citing the Frye standard, Johnson wrote, "It is clear
to the Court that the use of fMRI to detect deception and verify truth in an individual’s brain
has not achieved general acceptance in the scientific community.”

While research on fMRI-based lie detection has continued, the general consensus in the scientif-
ic community regarding its probative value remains the same. This brief explores why.

WHAT IS fMRI?

For more than a decade now, scientists have been exploring
the potential of functional magnetic resonance imaging, or
fMRI, to assess increased activity in brain regions associat-
ed with the cognitive processes required for lying.

fMRI does not measure neural activity directly. Instead, it
measures small and variable changes in the ratio of oxy-
genated to deoxygenated blood in the brain when a partic-
ular task is performed or stimulus presented—the so-called
BOLD, or blood oxygen level-dependent, response. Firing
neurons, like working muscles, require oxygen; follow the
trail of oxygenated hemoglobin, and you find neural activity.

LIES, DAMNED LIES, AND BEING COOPERATIVE

The most fundamental question scientists raise when re-
viewing fMRI lie detection research is this: Do these experi-
ments actually examine lies?

The typical experimental paradigm involves “instructed”
lies: a subject is given detailed instructions about how and
when to lie, then placed in a scanner. Does conscientious-
ly following those instructions constitute lying? Many re-
searchers worry that the answer is no, rendering the exper-
imental results irrelevant.

A distinct but related question arises from the poorly
defined nature of the real-world lie. Two equally false
statements—"Of course | remember you” and “No, | didn't
kill him"”—may be as distinct neurally as they are morally.
Similarly, an often-repeated lie or one first told many years
ago might look markedly different from an unpracticed or
recent lie.

A statement based on faulty memory (“I never said that”)
may not trigger any neural activity associated with deception
at all. There is some evidence to suggest that fMRI scanning
will detect the subject’s belief, even if that belief isn’t borne
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