Brain Imaging and
Courtroom Deception

by Rebecca Dresser

eception is an all-too-common
human activity, one that suc-
ceeds because we cannot al-
ways detect it in others. It complicates
all sorts of human decision-making,
including attributing guilt for criminal
offenses. The law relies on human fact-
finders to determine whether criminal
defendants claiming innocence, as well
as witnesses testifying about a case,
are telling the cruth. But the fallibilicy
of human lie detection has fueled the
search for a more accurate replacement.
Scientists have developed new ap-
proaches to lie detection that use a brain
scanning technique called functional
magnetic resonance imaging (fMRI) to
evaluate whether someone is lying. In
experimental settings, researchers have
found that different parts of the brain
are active when subjects are giving truth-
ful or deceptive answers. The advantage
of fMRI is that it can discern the blood
flow changes that indicate changes in
brain activity. The technique’s develop-
ers claim that it is much more accurate
than the polygraph, the old-fashioned
lie detector that relies on increases in
blood pressure, pulse rate, and other
measures of autonomic arousal to indi-
cate whether someone is telling a lie.
Legal authorities have been skeptical
of the polygraph’s value, and courts usu-
ally exclude test results on grounds that
the accuracy rates are too low. Enthusi-
asts hope that courts will be more recep-
tive to IMRI lie detection techniques.
But two recent court decisions suggest
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that these techniques are far from ready
for courtroom use.

Questions of Reliability and
Probative Value

In 2010, two judges issued opinions
addressing the admissibility of tes-
timony about fMRI lie detection test
results. Both determined that the test
results were inadmissible. The most ex-
tensive analysis comes from Tennessee
Federal Magistrate Judge Tu Pham, who
conducted a so-called Daubert hearing
to determine whether test results should
be admitted in the trial of Lorne Sem-
rau, a psychologist charged with health
care fraud.!

Daubert hearings are conducted to
determine whether scientific or other
technical evidence meets the admissi-
bility criteria set forth by the U.S. Su-
preme Court in Daubert v. Merrell Dow
Pharmaceuticals.* In Daubert, the Court
said that Federal Rule of Evidence
702 requires trial judges to determine
whether expert testimony is both reli-
able—supported by scientifically valid
reasoning or methodology—and rel-
evant—applicable to the specific issue
the court must resolve. Judges making
these determinations could consider:
(1) whether the scientific technique is
testable and whether it has been tested;
(2) whether the technique has been
subjected to peer review and publica-
tion; (3) the technique’s known or po-
tential error rate; (4) whether there are

standards governing the technique’s ap-
plication; and (5) whether the scientific
community accepts the technique.

The defendant in United States v.
Semran wanted to submit test results
from an fMRI lie detection method de-
veloped by a company called Cephos. At
the Dauberr hearing, Magistrate Pham
accepted testimony from three expert
witnesses, including the chief executive
officer of Cephos, a scientist who helped
develop the Cephos lie detection meth-
od. The magistrate found that the Ce-
phos test had been studied in laboratory
experiments and the results published
in peer-reviewed journals. But the tech-
nique fared less well when he turned to
the remaining Daubert factors.

Although the Cephos CEO testified
that published studies reported an ac-
curacy rate of about 90 percent for the
test, another expert at the hearing said
those studies were too small to provide
valid data. More importantly, the stud-
ies were conducted in circumstances
quite different from those present in an
actual criminal case. Ironically, Magis-
trate Pham could turn to articles written
by the CEO and members of the Ce-
phos scientific advisory panel for a dis-
cussion of the differences. First, study
subjects failed to represent the general
population—none of the studies in-
cluded subjects as old as the defendant,
nor did they include people on medica-
tion or those with medical or psychiat-
ric conditions. Second, they all involved
“researcher-induced” deception about
recent events (Semrau’s alleged fraudu-
lent conduct had occurred six to cight
years before his fMRI test). The brain
activity of subjects instructed to lie
about recent events in an experimental
setting could differ from that of a per-
son lying about past events in an at-
tempt to escape punishment. Indeed, in
one of their own publications, Cephos-
affiliated researchers had acknowledged
that “different types of lies may produce
different brain patterns.™

The magistrate also cited the lack
of established standards governing the
use of IMRI technology. The Cephos
CEO testified that he had developed
standards for use in his examinations,
but as the magistrate pointed out, he
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violated them when he repeated one of
Semrau’s tests after the results suggested
Semrau was lying. The CEO claimed
this deviation from standards was justi-
fied because Semrau was tired when he
took the earlier test, but it was an ad hoc
(and rather suspicious) judgment. Not
surprisingly, Magistrate Pham found
as well that fMRI lie detection was not
generally accepted by the scientific com-
munity for use in real-world settings.

Magistrate Pham ruled that the
fMRI test results were also inadmis-
sible under Federal Rule of Evidence
403. This rule allows judges to exclude
evidence whose probative value is sub-
stantially outweighed by the risk of
unfair prejudice to an opposing party.
The magistrate gave several reasons for
questioning the probative value of the
test results. Semrau’s test was done pri-
vately, which meant that the defense
was free to withhold the results if they
were unfavorable. Prosecutors had no
prior knowledge of the test, nor did
they have an opportunity to evaluate
the questions Semrau was asked. Fi-
nally, the CEO himself said the fMRI
test results were at best an indication of
the defendant’s overall credibility, rather
than the truth or falsity of his specific
responses. For all of these reasons, Mag-
istrate Pham was unconvinced of the
test’s probative value: “the court fails to
see how [the CEO’s] testimony can as-
sist the jury in determining whether Dr.
Semrau’s testimony is credible.”

In discussing the probative value of
the fMRI test results, the magistrate
also expressed concern that the evidence
could improperly diminish the jury’s
role in evaluating credibility. This was
one of the judge’s major concerns in the
other 2010 court ruling on admissibil-
ity of IMRI lie detection evidence. In
Wilson v. Corestaff Services,* the plaintiff
in an employment discrimination case
sought to introduce fMRI test results to
show that a certain witness was being
truthful in his testimony. In New York,
the admissibility of scientific evidence is
governed by standards set forth in Frye
v. United States.> Frye permits expert tes-
timony based on “scientific principles,
procedures or theory only after [they]
have gained general acceptance in the
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relevant scientific field.” Such testimony
must also bear “on a topic beyond the
ken of the average juror.” The judge in
Wilson said testimony about fMRI test
results failed to meet either standard.
Besides the scientific community’s fail-
ure to accept the fMRI test as a reliable
method of lie detection, the test results
were being offered to support witness
credibility, which “from the dawn of
the common law” has been a mactter ju-
rors are eminently qualified to judge for
themselves.

How Can fMRI Results Become
Admissible?

hese rulings, especially Magistrate

Pham’s extensive analysis, supply
guidance on what would be needed
for fMRI lie detection test results to be
admitted into evidence. Future studies
must produce data that can reasonably
be applied to the population of persons
whose veracity is at issue in the court-
room. But the artificiality of the ex-
perimental setting could be an ongoing
problem, for conducting research with
individuals actually facing incarceration
would be difficult. Magistrate Pham
acknowledged the problem but said ad-
missibility could still be achieved:

in the future, should fMRI-based
lie detection undergo further test-
ing, development, and peer review,
improve upon standards controlling
the technique’s operation, and gain
acceptance in the real world, this
method may be found to be admissi-
ble even if the error rate is not able to
be quantified in a real world setting.

But it is far from certain that future
studies will produce the data that would
lead to fMRI lie detection’s acceptance
in the real world. Many scientists say
that current fMRI methods have limita-
tions that will prevent them from ever
qualifying as valid techniques. Some be-
lieve that innovations combining fMRI
with other neuroscience tools could
yield valid methods for real-world lie
detection, but much more research will
be needed to determine this.

Besides demanding better data to
support the reliability of fMRI lie de-
tection, courts may be unwilling to
admit test evidence that compromises
the jury’s historical role. In a Supreme
Court decision holding that defendants
do not have a constitutional right to
present polygraph test evidence, three
justices joined Justice Thomas’s opin-
ion expressing concern that lie detec-
tion evidence—unlike expert testimony
about DNA analysis and other scientific
matters outside the ordinary person’s
knowledge—could lead jurors to “aban-
don their duty to assess credibility and
guilt.”” A highly accurate lie detection
method would force judges to decide
between the human lie detectors they
have always relied on and a technique
that might do a better job than humans.

In the short run, Semran and Wil-
son are likely to deter efforts to present
fMRI lie detection evidence in court-
room proceedings. Other judges will
look to these decisions if they are asked
to admit such evidence. Of course, indi-
vidual trial judges make decisions about
admissibility of evidence, so fMRI test
results could be admitted elsewhere.
But the best response to this year’s rul-
ings would be for fMRI enthusiasts to
go back to the laboratory and do the re-
search that could reduce scientific and
judicial skepticism about the technique.
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