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Body Fakes

O
ur nervous system sends us
thousands, if not millions, of
buzzing sensations each day. For-
tunately, the brain lets us screen
important sensory messages from

trivial body chatter. This filtering ability
explains why most of us never seek med-
ical attention for common aches and
pains such as muscle twinges, dizzy
spells, or headaches. But the same minor
ailments prompt somatizers and
hypochondriacs—two distinct but re-
lated groups who su≠er from frazzled
mind-body connections—to see doctors
at twice the average rate (accounting for
up to one third of all primary-care calls)
and to rack up an estimated $30 billion
annually in unnecessary medical costs.
Now associate professor of psychiatry
Steven Locke may have found a way out
of this costly black hole.

Locke counsels somatizers—patients
who transform mental and emotional ex-
periences, like job-related stress or miser-
able sex lives, into physical symptoms
such as back pain, dizziness, headaches,
and gastrointestinal discomfort. In a
study presented at this year’s meeting of
the American Psychosomatic Society, he
and colleagues from Harvard Vanguard
Medical Associates found that a group of
114 somatizers and other “high utilizers”
saved money on healthcare by enrolling
in a nontraditional behavioral-therapy
course. The six-week program taught
participants to reframe their symptoms
through self-awareness exercises, medita-

tion, and cognitive
homework; they
studied mind-
body relationships
and learned how
moods and behav-
iors could a≠ect
their health. In the
year after therapy,
participants’ med-
ical costs de-
creased, on aver-
age, $1,616 apiece.
Even the control
group of 176 pa-
tients (who were
referred to the
course but didn’t
enroll) saved their
insurers an aver-
age of $608 each.
Similar interven-
tions might also
help true
hypochondriacs,
who cultivate ex-
pensive delusions
about nonexistent
illnesses.

Locke’s program participants had spent
an average of $4,078 on inpatient costs,
outpatient visits, and diagnostic services
(excluding optometry, dentistry, and phar-
macy costs) in the 12 months before treat-
ment. In the 12-month post-treatment pe-
riod, their medical expenses dropped to an
average of $2,462. The control group’s ex-

penses also dipped respectably, from
$4,347 to $3,739. (Locke speculates that the
latter savings stem from transformations
in thought: where participants learned
anxiety-management skills, control-group
patients may have benefited from doctor-
patient conversations during referral.)
Once Locke subtracted program-delivery
costs from the savings, he found that the
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therapy had cut healthcare costs about 25
percent and returned about 150 percent on
investment. Because patients weren’t ran-
domly assigned to the treatment, “poten-
tial for selection bias in group assignment
is inherent,” Locke writes. Still, the results
impress.

Although leaping to real-world applica-
tions is tricky, Locke estimates, conserva-
tively, that 10 percent of American
adults—about 20 million people—are so-
matizers, hypochondriacs, or other high
utilizers who could benefit from behav-
ioral therapy. If just one percent, or 200,000
of these people, enrolled in therapy pro-
grams and saved just $500 each (about half
the cost of a CAT scan), $100 million
would melt o≠ the nation’s healthcare tab.

Cognitive behavior therapy, Locke as-
serts, can help patients reframe their
symptoms and control their spending.
And it could prove more e≠ective over
time than quick-fix treatments—like psy-

chiatric drugs or a doctor’s verbal reas-
surances—that glaze over anxiety but
can’t erase it. Could this therapy trump
psychiatric drugs like Valium? Not so fast,
says Locke. Cognitive behavior therapy is
“cost e≠ective, it’s clinically e≠ective, but
it reaches only a small percentage of the
people who could benefit from it.” That’s
partly because the disorders it is designed
to treat pose tough challenges in modern
medical environments where doctor-pa-
tient relationships wither under tight
schedules and anxious su≠erers are
herded toward expensive drugs. The
other part of the problem lurks in how
this country treats mind-body medicine.

“We don’t train doctors to deal with it,”
says professor of psychiatry Arthur
Barsky, director of psychiatric research at
Brigham and Women’s Hospital. “The
doctor’s job is to identify ‘real’ diseases
and treat them. Everything else is cha≠.”
Barsky works with hypochondriacs, those

more extreme patients who persistently
believe they’re sick or constantly fear dis-
ease. For a female hypochondriac, worry
about breast cancer can lead to obsessive
rounds of self-administered breast exams;
breasts then become tender, reinforcing
the anxiety. “Once you really suspect
you’re sick, you pretty much select the in-
formation that confirms your worst
fears,” Barsky says. His research shows
that hypochondriacs also benefit from be-
havioral therapy. But medical paradigms
don’t prepare doctors for symptoms that
don’t spring from organic disease or pa-
tients who su≠er but aren’t sick. “Amer-
ica’s leading medical schools are focused
on technological biomedicine,” Locke ex-
plains. “The systematic exclusion of the
mind-body relationship is a deficiency.”

�neil shea

american psychosomatic society website:

www.psychosomatic.org

O
ne knew, perhaps, that the gas
nitric oxide (NO) is a constituent
of automobile exhaust and a big
player in the formation of smog,
and is no laughing matter, such as

nitrous oxide, N2O. But who knew that
NO is crucial chemistry in the flash of a
firefly as it searches for sex (or dinner) in
the dark of a summer night?

Sara M. Lewis ’75, BI ’90, associate pro-
fessor of biology at Tufts University, and
spouse Thomas Michel ’77, M.D., associate
professor of medicine at Harvard Medical
School and chief of cardiology at the Har-
vard-a∞liated West Roxbury VA Hospi-
tal, have collaborated with scientists of
other disciplines and with their sons,
specimen collectors Benjamin and Zachary,

to show that a firefly uses nitric
oxide to control the flash of its
lantern, a spectacular natural phe-
nomenon. This is the same molecule,
Michel notes, “that in humans con-
trols blood pressure, penile erection,
and the formation of memories,
among diverse other roles.”

Nitric oxide, a small, di≠usible,
highly reactive molecule, is often de-
ployed by the body as a biological
signal and regulator. Michel and
colleagues at Harvard-a∞liated
Brigham and Women’s Hospital
were able to describe how the gas
helps control blood pressure by di-

lating blood vessels. Naturally, he talked
about his work at the dinner table with
Lewis, who is an evolutionary ecologist
and insect neurophysiologist interested
in fireflies. The couple and Barry Trim-
mer, a biologist colleague at Tufts, won-
dered whether nitric oxide might have
something to do with how fireflies turn
their lanterns on and o≠. The three of
them asked June Aprille, a cell biologist
at Tufts, for her thoughts on the matter.
The four roped in David Dudzinski, a
student at Harvard Medical School, to
build a tiny gas chamber for firefly re-
search. These four, with three others, in
time announced flash findings in Science
magazine. “No single one of us could have
made the discovery,” says Michel, “and
ours is a nice example of the power of in-
terdisciplinary collaboration.”

Thousands of specialized light-produc-
ing cells called photocytes in the lantern
of the firefly—a beetle, actually, not a
fly—have in their inner regions struc-
tures that contain chemicals that gener-
ate light when turned on by oxygen. But
the edges of the photocytes are also
densely packed with organelles called
mitochondria, “which are quite famous as
the oxygen-consuming power plants of
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NO on a Summer’s Eve

Female firefly gives a flash response to suitor.
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