
O
ne day, mental exercise may join
physical exercise on Americans’ to-
do lists and among their doctors’
recommendations. So says a team
of researchers whose findings sug-

gest that meditation prevents age-related
thinning in parts of the brain. In recent
decades, many scientific studies have
demonstrated the positive e≠ects of med-
itation on psychological and physical
well-being, but the study published last
November in NeuroReport by a group
headed by Sara Lazar, instructor in psy-
chology in the department of psychiatry
of Harvard Medical School, is the first to
associate meditation with actual anatom-
ical changes in tissue.

With age, the cerebral cortex—the
brain’s outermost layer—grows thinner.
Scientists don’t know for certain what ef-
fect that thinning has, but suspect a rela-
tionship to mental acuity, since that, too,
declines with age. But when the research-
ers compared the brains of seasoned 
meditators (who averaged more than nine
years of meditation experience and prac-
ticed more than six hours per week) to
controls with no meditation experience,
they found the meditators’ brains to be
about 5 percent thicker in four areas.
These are the frontal lobe, associated
with memory and such higher-order
functions as planning, reasoning, and im-
pulse control; the insula, which perceives
taste as well as internal states such as
heartbeat and fullness of the stomach,

and is involved with integrating thoughts
and emotions; the parietal lobe, which
senses touch; and the temporal lobe,
which senses sound.

The discrepancy was even more pro-
nounced among the oldest subjects, who
were between the ages of 40 and 50. By
their late 40s, the meditators’ brains were
as thick in those four areas as those of the
20-year-olds, and the non-meditators’
brains were thinner than those of either
the late-40s meditators or the 20-year-old
non-meditators.

Admittedly, the scientists studied only
35 subjects—20 meditators and 15 con-
trols. And because the study did not mea-
sure subjects’ brains before they began
practicing meditation, it doesn’t speak to
cause and e≠ect. Even so, these results
“really suggest that something unusual is
happening” in the brain during medita-
tion, says Lazar, a molecular biologist
who works with the Psychiatric Neu-
roimaging Research Program at Mas-
sachusetts General Hospital (MGH).

Researchers have documented
the brain’s plasticity, or ability to
change in response to stimuli.
For example, a 2004 study of
people learning to juggle
showed that their brains’ vi-
sual-motion areas thickened
as they practiced juggling,
and thinned again when they
ceased to juggle regularly.
New technology now allows

viewing the brain with
ever-greater precision.
Lazar’s study used a
method called structural
magnetic resonance imaging,
using a modified protocol de-
veloped within the last
five years by
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Bruce Fischl, associate professor of radiol-
ogy. Fischl optimized MRI scanner settings
to produce an extremely high-resolution
image that can reveal di≠erences as small as
0.1 millimeter.

Lazar’s study used practitioners of “in-
sight” meditation, in which meditators
focus on breathing and the calm accep-
tance of sensory stimuli. Thus, whether
the sound outside the window is rain-
drops or a jackhammer, insight medita-
tors try to notice simple acoustic quali-
ties, not speculate on a source or respond
with emotional connotations, such as

soothing or annoying. (Although insight
meditation originated in Buddhism, the
study subjects did not necessarily prac-
tice Buddhism.) Lazar speculates that
other types of meditation might a≠ect
di≠erent regions of the brain. Her team
has also begun another study that uses
functional MRI to examine meditation’s
e≠ects on heart rate, breathing rate, and
skin conductance (a measure of arousal
used by lie detectors).

Lazar’s own experience with medita-
tion began 10 years ago, when she was a
graduate student at Harvard. While

training to run the Boston Marathon, she
injured herself and took up yoga, then
later began sitting meditation. Last sum-
mer, she attended a research conference
on meditation that drew about 200 par-
ticipants. “These are real, serious scien-
tists,” says Lazar. “I think there’s going to
be a real explosion, in the next couple
years, of well-performed experiments
coming out in mainstream journals.”

�elizabeth gudrais

sara lazar e-mail address:
lazar@nmr.mgh.harvard.edu

W
ar is messy, and putting a
price tag on a war that
stretches over years, with
consequences lasting decades
longer, is a staggering task.

Yet in a democratic society whose citi-
zens expect to know what they are pay-
ing for, someone has to do it. Linda
Bilmes, lecturer in public policy, began
the task of toting up the fiscal outlay on
the Iraq war when students in her class
at the Kennedy School of Government
asked about its cost and Bilmes could not

find any meaningful data. “I did this be-
cause I just wanted to know,” says
Bilmes, a public-finance specialist who
served as assistant secretary of commerce
under President Clinton. “It is very dis-
tressing that nobody came up with a
good estimate. How can you weigh the
benefits against costs if you don’t know
what the costs are?”

Bilmes published what she found on
the op-ed page of the New York Times on
August 20, 2005; her article moved Joseph
E. Stiglitz, University Professor at Co-

lumbia University and a 2001 Nobel lau-
reate in economics, to ask her about ex-
panding the analysis to include the eco-
nomic e≠ect of the war on society. Their
recent paper, “The Economic Costs of the
Iraq War,” presented this year at the Al-
lied Social Science Associations meetings,
concludes that projections to date vastly
underestimate the extent to which the
war will drain this country financially.

Before the United States invaded Iraq
in 2003, Secretary of Defense Donald
Rumsfeld and then-director of the O∞ce
of Management and Budget Mitchell
Daniels (now governor of Indiana) put
the likely costs at between $50 billion and
$60 billion. Former undersecretary of de-
fense Paul Wolfowitz (now president of
the World Bank Group) claimed that in-
creased Iraqi oil revenues would pay for
the war. When President Bush’s eco-
nomic adviser Lawrence Lindsey sug-
gested that the actual costs might be
closer to $100 billion or even $200 billion,
the White House called those figures
grossly exaggerated and swiftly fired him.

Those estimates now look Lilliputian.
The Congressional Budget O∞ce (CBO)
currently projects past and future Iraq-re-
lated expenditures to surpass $500 bil-
lion, and even that figure severely under-
estimates the full outlay, according to
Bilmes and Stiglitz, whose paper indi-
cates that the war will eventually cost
Americans in excess of $2 trillion. (A tril-
lion is a thousand billions.) Speaking of
those in Congress who agreed early on to
appropriate $87 billion to finance the war,
Bilmes says, “Every time someone casts a

I R A Q B L A C K H O L E

The $2-Trillion War

Army specialist Aaron Coates, 24,
who was severely injured in Iraq,

receives occupational therapy 
at Brooke Army Medical Center

in San Antonio, Texas.
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