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Nervy Sex Appeal
“67-year-old dissatisfi ed fl âneur picking my toothless way through the urban 
sprawl, self-destructive, sliding towards pathos, jacked up on Viagra and on the 
lookout for a contortionist who plays the trumpet.”

No surprises there. Romantic hopefuls in the London Review of Books per-
sonals drolly dis themselves routinely, boasting that they are, among other things, 
older than 100, infertile, fl atulent, “big-boned” and look like “Hervé Villechaize 
and carry an odour of wheat.” David Rose of the London Review collected gems 
such as the one above in They Call Me Naughty Lola (Scribner, 2006). 

Such humble notices starkly contrast the superhero-like self-portraits in on-
line dating venues, where every woman seems to be attractive, fi t and 29 and each 
man is wealthy, tall and toned. But all lovelorn writers share a goal: telegraphing 
their worth (whether by self-abasement or by self-promotion) to potential part-
ners. In his article “The Truth about Online Dating,” psychologist Robert Epstein 
takes a look at what modern courting reveals about us. Turn to page 28.

Delving deeper into the mysteries of our unconscious longings, neuroscientist 
R. Douglas Fields writes of a little-known cranial nerve that may provide a sig-
naling link for subliminal sexual attraction. In “Sex and the Secret Nerve,” 
starting on page 20, he reveals the intriguing fi ndings about cranial nerve zero.

Most people would say that fi nding love is a key to greater happiness, along 
with achievements like a bigger home, a better car, more money and fame. But 
research suggests none of these things is likely to increase bliss signifi cantly. 
“Why It’s So Hard to Be Happy,” by psychologist Michael Wiederman, tells how 
ancient humans’ perpetual search for a better life—historically, a survival ad-
vantage—can now leave us dissatisfi ed despite the comforts of today’s world. 
Learn more beginning on page 36. One lesson is that “happy people tend to en-
gage in activities that are challenging and absorbing”—such as reading articles 
in Scientifi c American Mind. Okay, I slipped in that last part. Happy now?

Mariette DiChristina 
Executive Editor 

editors@sciam.com
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CREATIVE SPARKS
I enjoyed reading “The Eureka Mo-
ment,” by Guenther Knoblich and Mi-
chael Oellinger. The authors give a 
puzzle (“Puzzle Two”) with the objec-
tive of having readers calculate the 
combined area of a square and a par-
allelogram. The solution given (that is, 
treating the fi gure as two overlapping 
triangles) is creative. But I am not cer-
tain of its advantage over standard 
geometric computation.

We are told that the fi gures are a 
parallelogram and a square. The for-
mula for the area of a parallelogram is 
the product of the length of the base 
and the (perpendicular) height. A glance 
at the diagram shows b to be the length 
corresponding to one side of the square 
plus the length of the base of the paral-
lelogram, so the length of the base is 
clearly b – a. The height of the parallel-
ogram is already labeled a, so that 
makes the area of the parallelogram a(b 

− a) or ab − a². The area of the square is 
of course the second power of the length 
of a side a, so it is a². Summing these 
two areas gives ab − a² + a², which is 
equal to ab, the desired answer.

These two geometric formulas are 
within the profi ciency of secondary 
school mathematics, and the few alge-
braic computations can be quite easily 
performed without the aid of paper 
and pencil. I realize that this “high 

school method” may not be as glam-
orous or creative as the one the au-
thors propose, but sometimes the old 
ways are just as good as the new ones.

Deepak Mitra
via e-mail

“The Eureka Moment” contains a 
frequently made mistake concerning 
the connections between the eyes and 
the brain hemispheres. It is not the 
right eye that is connected with the 
left hemisphere (and vice versa), rather 
it is the right part of the vision fi eld. 
This part is captured by the left half of 
the retinas of both eyes. People in the 
cited experiment (by Mark Jung-Bee-
man and Edward Bowden) sat in front 
of a computer screen and arrived at 
the problem’s solution (with both eyes) 
either in the left or in the right fi eld of 
the screen. As a result, the projection 
arrived in the opposite hemisphere. So 
the rest of the article is correct.

Pol Craeynest
Marke, Belgium

THE READERS WRITE
Last night was the fi rst time I picked 
up Scientifi c American Mind, and I 
absolutely love it. I almost purchased 
Psychology Today but did not, be-
cause it has too many self-help articles. 
I am much more interested in recent 
scientifi c discoveries, how the mind 
works, how the senses work, and so 
on. I like that the publication seems 
geared to a sophisticated audience. 
Also, I like the layout and graphics. I 
plan on subscribing.

Taylor Tudzin
Los Angeles

I am disappointed to say that I have 
seen only two—one from this year, one 
from last year—issues of Scientific 
American Mind. I do not intend to miss 
another. In the issues I have seen, each 
story not only interests me but also 
each and every story calls to me the 
way dessert does after a fi ne meal. The 
stories are not only relevant but highly 
accessible. I am glad the magazine is 
now published on a bimonthly sched-
ule; I’m sure it will take me that long to 

(letters) october/november 2006 issue
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savor each issue. Congratula-
tions on a fi ne publication.

Louis Vitela
via e-mail

I read your issue from cov-
er to cover and was very im-
pressed by the content. All 
the articles were very well 
produced and clearly written. 
Style-wise, they strike the 
right balance for me between 
complexity and intelligibility.

I am a British clinical psy-
chologist who went into men-
tal health service and policy 
research, and so I read the 
material from a particular 
angle. In this light, two pit-
falls lurk, and they are linked. 
Neuroscience approaches to 
psychological topics (which 
the discourse in your maga-
zine refl ects and reinforces) 
always are at risk of bioreductionism 
and naive realism. There were signs of 
this problem in many of the articles, 
although you do incorporate cultural 
arguments some of the time. 

My main turnoff on the naive-real-
ist front was your glib acceptance of 
diagnostic categories such as “depres-
sion” and “schizophrenia.” These la-
bels refl ect the epistemic error of con-
fusing the map with the territory; they 
are not facts but constructions (and 
pretty puny ones at that for scientifi c 
purposes).

To boost your credibility with a 
wider intellectual audience, you could 
invite social scientists and post-Pop-
perian philosophers of science to write 
for you or get digests of their material 
from well-informed journalists. An 
overreliance on neuroscience will nar-
row both your audience appeal and 
your academic credibility.

David Pilgrim
via e-mail

HO-HUM ISSUE
I did not like the October/November 
2006 issue. I found little of interest 
there.

Take the article about people who 

do not count [“Don’t Count on It,” 
by Annette Lessmoellmann]—boring 
stuff, that. I count, as do all the peo-
ple I usually interact with, so this in-
formation was of no use and less in-
terest to me.

The special report, headlined as 
“The Body Speaks,” could have been 
very interesting. Indeed, I read the 
articles eagerly, but you gave us little in 
the way of useful information. What 
exactly do we look for that tells us X or 
Y? Basically, the articles just told us it 
was possible to read body language and 
gave examples that proved it. But the 
package provided almost nothing to 
help us read such expressions and 
gestures for ourselves.

One could argue that you provided 
references and pointers we could have 
followed up for more. My answer is 
that I do not have time for that. All I 
have time for, just barely, is reading the 
Scientifi c American Mind magazine in 
my hands. If you cannot give me the 
information I want right there, then 
this magazine serves me no purpose.

I do not fi nd articles about people 
with defects interesting—autism, for 
example. I prefer items that might help 
normal people do better with the brain/

mind they have, such as the 
past articles dealing with 
mediation, the Dali Lama, 
and especially lab studies re-
lated to them both. I fi nd in-
teresting articles that explain 
what is going on in my head. 
I only care to read about 
things that might be of use to 
me in coping with my rather 
routine and normal prob-
lems—especially anything 
having to do with how we 
learn, understand and re-
member new things, as well 
as anything having to do 
with keeping our cog nitive 
abilities intact as we age.

David March
via e-mail

GRAMMAR POLICE
The article on complex lan-
guage and the mind (“Can 

We Talk?” by Annette Lessmoellmann) 
is excellent and enlightening. But the 
sentence she presents as an example of 
nested modifying clauses is, er . . .  well, 
it’s wrong: “The woman, whose dress, 
which was not unattractive, and rus-
tled when she walked, sat down next 
to me.”

Each nested clause needs its own 
subject and predicate. This sentence 
could be correctly written in a couple 
different ways. Each removes a single 
extraneous word that breaks the syn-
tax of the sentence. Here are two: 

“The woman, whose dress, which was 
not unattractive, rustled when she 
walked, sat down next to me” [re-
moves conjunction “and”]; “The 
woman, whose dress was not unat-
tractive and rustled when she walked, 
sat down next to me” [removes pro-
noun “which”].

Bill VanAlstyne
Rio Rancho, N.M.

Send letters to editors@sciammind.
com or Scientifi c American Mind, 415 
Madison Avenue, New York, NY 10017. 
Letters become the property of Scien-
tifi c American Mind and may be edited 
for space and clarity.
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Counting on one’s fi ngers is not for everyone. 
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My Nervy Valentine

Around February 14 every year, mil-
lions of people think about how their 
hearts and minds are intertwined with 
those of their loved ones. Neuroscien-
tists are also talking about newly 
 discovered links between the blood 
and brain at the molecular level.

Although nerve fi bers and blood 
vessels are closely associated 
throughout the human body, how this 
shadowlike pairing becomes 
established has not been clear. But 
a report from the recent Society for 
Neuroscience Meeting in Atlanta 
announced that a protein familiar to 
scientists as a powerful stimulant for 
sprouting blood vessel growth—VEGF 
(vascular endothelial growth factor)—
has the same potent effect on nerves. 

Peter Carmeliet of the Flanders 
Interuniversity Institute for Biotech-
nology in Belgium reported that VEGF 
released by nerve cells and glia 
provides a navigation signal guiding the 
direction of growing nerve fi bers, much 
the same way blood vessels are 
stimulated to grow toward the same 
protein. In addition to engendering new 
neurons, VEGF protects neurons from 
lack of oxygen after a stroke. 

This factor can also guard mice 
against a form of amyotrophic lateral 
sclerosis (ALS), a degenerative neuron 
disease famous for killing legendary 
baseball player Lou Gehrig and crippling 
renowned physicist Stephen Hawking. 
Restoring normal levels of VEGF in 
these animals rescues them from death 
and stimulates new nerve sprouts to 
form synapses on muscle fi bers. The 
fi nding could lead to new treatments for 
many neurodegenerative diseases, 
including Parkinson’s disease, 
Alzheimer’s disease, multiple sclerosis 
and epilepsy.

Perhaps it should not come as 
a surprise to fi nd the same growth-
promoting protein in blood vessels at 
work in nerves. Simple animals, such 
as microscopic nematode worms, need 
a nervous system to sense food and 
pursue it, but because they are so 
small they get all the oxygen they need 
without a circulatory system. Scientists 
may have discovered VEGF’s circulatory 
role fi rst, but Carmeliet concludes that 
VEGF must have originated in nerves 
and only later in evolution was it 
adapted to control the growth of blood 
vessels.  —R. Douglas Fields
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Good Sex Is Not a Rat Race

For years the story on rat sex has been this: the male seeks 
above all else to ejaculate quickly, and once he has done it 
with one female, he is eager to move on to new partners. The 
female, meanwhile, seeks to extend the sex encounter 
through “pacing.” A new study fi nds that if pacing is slow 
enough, the male will prefer that familiar partner to someone 
new. The wait, it seems, makes the female more attractive.

“It’s an awful lot like what we were taught in high school,” 
says Concordia University psychologist James Pfaus, who 
co-authored the study with Nafi ssa Ismail, the graduate 
student who conceived it.

The experiment made innovative use of standard 
research devices called pacing chambers, which are cages 
with dividers having either one or four holes big enough to let 
a female rat through but too 
small for the larger male. Thus, 
the female can join or leave the 
male, allowing her to signifi cantly 
lengthen her arousal and, 
studies have shown, her chance 
of pregnancy. But the mating 
rituals last longer in the one-hole 
chambers, because the male, 
eager to get at the female, often 
sticks his big head in the hole, 
blocking her only passage back 
to his side and delaying her 
return.

The researchers let 20 
couples mate in one-hole 
chambers and 20 in four-hole 
chambers. Then they placed 
each couple, along with a novel 
female, in a larger, open area. 
Among males from four-hole 
chambers, about half preferred 
their familiar mates. Among 

males who mated more slowly in the one-hole chambers, 80 
percent preferred the familiar partner.

Driving this behavioral dynamic is, as always with rat sex, 
some neurochemical reward. Boston University biologist 
Mary Erskine notes that “sexual preferences come from 
chemical rewards, and we can be sure there are some here.” 
Sexual climax, in fact, unleashes a fl ood of pleasure-
producing hormones and neurotransmitters, such as 
testosterone and dopamine. Pfaus speculates that the 
higher level of arousal created by the longer wait generates 
a stronger release, and a more substantial reward, thereby 
enforcing the preference. 

“Whether it’s simply a stronger dose of the usual 
chemical rewards or some in addition, we don’t know,” Pfaus 
says. “But something is making this sort of mating more 
rewarding to the male or rewarding in a different way.”

 —David Dobbs

Sexy Genes for Love and War

Whether you fi ght like a girl or like a boy is hardwired into 
your nervous system—at least if 
you are a fruit fl y. A research team 
at Harvard Medical School and the In-
stitute of Molecular Pathology in Vien-
na discovered that a fruit fl y gene 
named fruitless, known to be involved 
in courtship behavior, also plays an 
important role in the biology of ag-
gression, directing sex-specifi c fi ght-
ing patterns.

Male and female fruit fl ies fi ght 
with distinctly different styles. Female 
fi ghting involves head butting and 
shoving, whereas males prefer boxing 
and lunges. But when the team 
swapped the male and female versions 

of the gene, the fl ies switched roles. With a feminine fruitless 
gene in their brains, male fl ies adopted more ladylike fi ghting 
tactics and females carrying the male version of the gene 
started fi ghting the way boys do.

“The fact that a single gene is 
involved in programming several different 
sex-specifi c behavior patterns rather 
than just one is a novel discovery,” says 
co-author Edward Kravitz of Harvard 
Medical School. The next step is to 
identify the neural circuits that are unique 
to each of the two instincts, he adds.

Even though humans do not have a 
gene analogous to fruitless, the fi ndings 
could help elucidate the biological basis 
of human behavior, Kravitz says: “Any-
thing we can learn about how behavior is 
wired into the nervous system is 
ultimately going to be relevant.” 
 —Nicole Branan
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I, Elephant 

“Know thyself” has been the guiding principle of many philosophers. Perhaps the fi rst evolution-
ary step toward that goal is to realize that a “self” exists, distinct from others. For this, a mirror 
can be a great help. Humans can recognize their own refl ection before the age of two. Chimpan-
zees and dolphins share the ability. Now elephants are known to be members of the club. 

Joshua Plotnik, a graduate student at Emory University, and his colleagues bolted a giant 
plastic mirror inside the elephant enclosure at the Bronx Zoo and watched three Asian elephants 
progress from curiously sniffi ng and feeling around and behind the mirror, to eating in front of it, to 
inspecting their own mouths, to playing peekaboo. One, named Happy, achieved what scientists 
consider the gold standard of mirror self-recognition, touching a spot on her body that she could 
not usually see. The scientists had painted a white spot on her head, which she explored delicately 

with the tip of her trunk while 
gazing at her refl ection. 

Psychologists believe that the 
capacity for mirror self-recognition 
co-evolved with the complex social 
capacity that dolphins, apes and 
elephants have for empathy. Only 
these species demonstrate 
“targeted helping,” in which 
animals respond to the specifi c 
needs of injured or elderly family 
members. “To have higher social 
behavior” akin to this, Plotnik 
explains, “you need to have a 
higher level of self-awareness.”

A human might fi nd it 
disturbing to fi nd a big spot 
painted on his or her forehead. 
Happy quickly lost interest in it, 
although she continued to play in 
front of the mirror. As Plotnik and 
his co-workers report, elephants 
bathe by throwing mud over 
themselves. For pachyderms, 
“attention to detail is not a 
priority.” —Kaspar Mossman

TV, TV on the Wall

People have been fascinated with 
the fi gure of the narcissistic star at 
least since Norma Desmond 
 announced that she was ready for 
her close-up in the 1950 fi lm Sunset 
Boulevard. Norma is not alone—new 
research shows that celebrities of 
all types are signifi cantly more vain 
than other people.

Two University of Southern 
California researchers conducted the 
study. One of them, Drew Pinsky, 
appears on a syndicated radio show 
called Loveline, in which visiting 
celebrities give relationship advice to callers. Together with 
his colleague S. Mark Young, Pinsky recruited 200 of his 

guests to fi ll out personality assessments.
These famous subjects scored about 15 

percent higher for narcissism than the general 
population—they were more conceited, had a 
greater sense of entitlement and superiority, 
and were more exhibitionistic. Ironically, the 
“ordinary people” who have become well known 
through reality TV shows scored the highest in 
overall narcissism, followed by comedians, 
actors and fi nally musicians, who scored only a 
little higher than nonfamous people.

It could be that celebrity turns people into 
narcissists, but Young thinks it is the other way 
around, because narcissism was not affected by 
how long the celebrities had been famous. 
“What they hope is that they will get noticed and 

stroked,” he says. “What better place to get that than the 
entertainment industry?” —Kurt Kleiner 
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Elephants are among the few species that use 
tools—even, in captivity, a paintbrush. Now 
pachyderms join the elite club of animals 
that can recognize their own refl ection.

(head lines)

COPYRIGHT 2007 SCIENTIFIC AMERICAN, INC.



www.sc iammind.com  

Hardwiring Memories

Students are told to “sleep on it,” because many experi-
ments have shown an early stage of sleep helps consolidate 
the memory of recently learned facts. Now German neurosci-
entists have found that stimulating the sleeping brain with ex-
ternal electric fi elds can further boost memory performance.

Jan Born and his colleagues at the University of Luebeck 
gave a simple memory test—sets of word pairs—to 13 vol un-
teer medical students and then let them fall asleep. As ex pec ted, their ability to remember the 
words improved after a nap. “Slow-wave sleep,” Born says, “has been suspected to be the 
phase of sleep when memory consolidation occurs.” During this phase, the brain generates 
waves of neuronal activity that oscillate from front to back, about once per second. But 
whereas memories of facts are known to solidify during this slow-wave period, the electrical 
oscillations themselves were not thought to be important to the process.

Born’s team applied electrodes to their subjects’ heads and allowed them to doze off. When 
the students were about to enter slow-wave sleep, the scientists induced a slowly oscillating 
current that was slightly stronger than the brain’s natural one. Five sessions of this stimulation 
spaced out over half an hour enhanced the slow waves, keeping them strong and synchronizing 
the activity of neurons. When the subjects awoke and were tested, they could remember almost 
three more word pairs than control subjects, who were given sham treatment.

Specifi c brain-wave patterns could also play a role in other sleep stages. Memories of 
skills, rather than facts, are consolidated during the later stage of rapid eye movement, or 
REM, sleep. The brain’s electrical activity during this sleep stage is dominated by higher-
frequency theta waves. Born’s group now plans to see if artifi cially reinforcing theta waves 
during sleep will specifi cally boost this different kind of memory. —Jonathan Beard

A Cause for SIDS?

Serotonin is a neurotransmitter best 
known for its infl uence on depression and 
sexual function. But it also plays less fa-
mous roles: serotonin-releasing neurons in 
the brain stem regulate our body tempera-
ture and how we breathe. Henry Krous, a 
professor of pathology and pediatrics at 
the University of California, San Diego, and 
his colleagues have found that a failure of 
this system may be responsible for sudden 
infant death syndrome, or SIDS.

SIDS is diagnosed when a sleeping baby 
dies without obvious cause. An infant who 
is sleeping face down or who is too warm is 
more likely to die of SIDS. But this new 
research suggests some babies may be 
particularly at risk. 

The researchers compared brain stem 

tissue from 31 infants who died from SIDS 
with samples from babies who died of 
trauma. In the SIDS brains the number of 
serotonin-responding neurons was much 
higher; however, protein receptors that 
detect serotonin and transporters 
responsible for clearing it from the 
synapses were both in short supply. These 
signs point to disruption of the system that 
monitors babies’ oxygen intake and body 
temperature and should arouse them if, for 
example, a pillow makes it diffi cult for them 
to breathe. “In a way, it’s comforting for 
parents,” Krous says; they are not to blame. 
“The defects are inherent to the baby.”

It would be ideal to screen for infants 
susceptible to SIDS at birth with, for 
example, a genetic test. But the 
researchers could not fi nd a genetic defect 
in the infants that accounted for these brain 
stem abnormalities. Unfortunately, the 
method the team used to fi nd neuronal 
defects is of no use clinically, as Elliott 
Sherr, a neurologist at the University of 
California, San Francisco, points out: 
“You’re not going to do a brain biopsy on 
every baby.” But Sherr thinks that animal 
models of the brain stem defect could 
ultimately reveal ways to detect the 
serotonin-neuron defect in a blood sample. 
 —Kaspar Mossman

■  Hallucinations, delirium 
and self-injury reported 
in patients taking the in-
fl uenza treatment Tami-
fl u prompted the Food 
and Drug Administration 
to call for close monitor-
ing of people taking the 
drug. Severe fl u cases 
can, on rare occasions, 
have similar behavioral 
effects. But the 103 cas-
es—mostly among chil-
dren—reported in less 
than one year prompted 
concerns that this in-
creasingly popular drug 
was responsible. Individ-
uals and countries have 
been stockpiling Tamifl u 
to guard against a possi-
ble infl uenza pandemic.

■  Drawing a circle with 
one hand while outlining 
a square with the other 
is an impossible task for 
most people—unless 
they stop thinking and 
are guided only by touch. 
Psychologists at Penn-
sylvania State University 
discovered that volun-
teers whose hands were 
gently guided by moving 
magnetic disks easily 
trace very different 
shapes. Using tactile 
clues appears to bypass 
the brain’s high-level 
cognition system, which 
normally hampers this 
complex coordination.

■  Eyes are hard to trick. 
British researchers Gus-
tav Kuhn of the Universi-
ty of Durham and Mi-
chael Land of the Univer-
sity of Sussex studied 
people watching a magi-
cian perform the “van-
ishing ball” illusion, dur-
ing which he pretends to 
throw a ball. Two thirds 
of the audience reported 
“seeing” the ball rise 
and vanish in midair. But 
their eyes never moved 
to where the ball sup-
posedly vanished, sug-
gesting the neuronal sys-
tem that controls eye 
motion was not fooled.

—————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————FLASH
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Your Brain on Toxins

A controversial report suggests that hun-
dreds of known neurotoxins may be affecting 
the brains of children around the world and yet 
are loosely regulated because 
too high a standard of proof is 
required before stricter controls 
are considered.

Philippe Grandjean of the 
Harvard School of Public Health 
and co-author Philip J. Landrigan 
of the Mount Sinai School of 
Medicine compiled their list of 
more than 200 chemicals known 
to be neurotoxic to adults from 
government databases. For a 
handful of these chemicals—
lead, methyl mercury, poly-
chlorinated biphenyls (PCBs), 
arsenic and toluene—there is also proof that 
they can harm fetal or child brain development, 
which has led to their tighter regulation. For 
example, as a result of these concerns lead was 
removed from gasoline and paint. 

The authors argue that if a chemical is known 
to harm the brains of adults, then it has a good 
chance of harming the brain of a fetus or infant, 

and it is unwise to allow children to be exposed 
to these chemicals for years while scientists and 
lawmakers await fi nal proof. Establishing a 
causal relation is diffi cult because each child 
may be exposed simultaneously to several 
substances and the effect of each may be small. 

But Grandjean says that 
developing brains are much 
more susceptible to toxicity than 
adult brains because affected 
neurons fail to migrate to their 
destinations. “This may be one 
reason why some effects appear 
to be permanent,” he notes.

Not so, says Jean Harry, who 
leads the neurotoxicology group 
at the National Institute for 
Environmental Health Sciences. 
“The developing brain, while it’s 
very sensitive, is elastic,” she 
explains. Furthermore, she 

points out that the placenta and the blood-
brain barrier do provide some protection to the 
fetal brain. Although she does not dispute the 
importance of identifying and regulating 
dangerous chemicals, Harry says the authors 
do not credit regulatory agencies for their “large 
effort to address these concerns for 
susceptible populations.”  —Karen A. Frenkel

How the Brain Tunes Out

The difference between American Idols and the karaoke-chal-
lenged may be more than voice deep. Researchers have found 
that tone-deaf people have an unusual distribution of neurons 
in the front of their brains.

Tone-deaf individuals cannot recognize familiar songs without 
lyrics and do not realize when their own singing is out of tune. 
About 4 percent of people carry this trait. Previously researchers 
have hunted for the roots of this musical inability in the auditory 
centers of the brain. But they did not fi nd any differences in 
these regions between tone-deaf and normal listeners. So Krista 
Hyde of the Montreal Neurological Institute at McGill University 
and her colleagues scanned entire brains to search for 
anatomical anomalies. They found that the amusical subjects 
had less white matter—neuron axons that are wrapped in an 
insulating sheath of myelin—in the right inferior frontal gyrus. The 
worse they performed on musical pitch tests, the less white 
matter they had. 

Such individuals also had more gray matter—unmyelinated 
neurons—in the same region. Other imaging studies have 
recently suggested this brain area plays a role in musical-pitch 
processing and memory. This neuroanatomical difference 
could be the result of neurons not migrating properly during 
development. Similar malformations are associated with neural 
developmental disorders, such as dyslexia. “Tone deafness 
might be analogous to something in language,” Hyde says. 
“These disorders exist in language, so why not in music? One can 
argue that music is another language.” Uncovering these brain 
differences could lead to treatment for tone deafness, he adds. 
That could be music to many ears. —Alison Snyder

It is unwise to 
allow children 
to be exposed 

to toxic 
 chemicals 

while awaiting 
fi nal proof. 
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The Remembrance 
of Fruits Past
Color lives in the memories, as well as 
the eyes, of the beholder, suggests a Ger-
man study of how people perceive the 
 color, or colorlessness, of fruit. Karl 
 Gegenfurtner and his colleagues at Jus-
tus-Liebig University in Giessen put their 
subjects in front of a computer screen 
with digital images of fruits—a banana, for 
example—in brown, purple or any arbitrary 
color. The subjects were then instructed 
to use the computer’s software to manipu-
late the fruits’ color. When asked to make a gray—or color-
less—banana, all 14 subjects made images that were 
slightly blue. 

“In order for the banana to look a neutral gray, they had 
to make it bluish,” Gegenfurtner says, “because a gray 
banana still looked yellow to them.” The actual deviation 

from neutral gray varied between 4 and 13 
percent, but all of them added blue, yellow’s 
complimentary color (the one opposite it on 
a color wheel) to the images to make them 
look gray. 

But why should our brains distort our 
perception of color rather than representing 
it truly? “Our brain uses the knowledge that 
stop signs and strawberries are red, for 
example, to recognize them, even when they 
are barely illuminated by dim moonlight,” 
Gegenfurtner explains. In effect, the brain 
adds red to make them recognizable, 
adjusting their real color toward a “memory 

color.” The researchers also point out that even in daylight 
this color adjustment has a purpose. Sunshine contains 
more blue in the morning, and yellow fruits would shift their 
appearance toward gray in those conditions. But because of 
the infl uence of color memory, bananas appear to have a 
more consistent hue throughout the day. —Jonathan Beard

For nonhuman 
 primates, cam-
oufl aged eye 
 movements 
clearly serve 
a purpose.

Keep Your Eyes on the Eyes

Unlike other primates, the whites of human 
eyes contrast sharply with our colored irises 
and dark pupils. One theory suggests that our 
eyes evolved this way specifi cally to make it 
easier to fi gure out the direction of another per-
son’s gaze. If this theory is correct, you would 
expect humans to pay more attention to eye 
 orientation than other primates do. 

To fi nd out, researchers at the Max Planck 
Institute for Evolutionary Anthropology in Leipzig 
compared the behavior of adult chimps, gorillas, 
bonobos and human children.

A person stood in front of the ape or child 
and looked up and to the sides, either moving 
only his head, only his eyes, or both his head 

and eyes. Apes and children both looked where 
they thought the experimenter was looking. But 
the apes paid the most attention to the motion 
of the head, whereas the children paid the most 
attention to the motion of the eyes. 

But why would humans evolve easy-to-read 
eyes? For other primates, camoufl aged eye 
movements clearly serve a purpose. “For non-
human primates, you don’t want anybody to see 
what you’re looking at. You want to eat it, or mate 
it, or chase it,” states Brian Hare, a biological 
anthropologist who co-authored the paper. 
Instead Hare says we evolved to make it easy for 
everyone to see where we were looking. The 
advantages of cooperation through mutual gaze 
must have been so great that they outweighed the 
advantage of a poker face. — Kurt Kleiner
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(perspectives)

SO THESE TWO GUYS walk into a 
bar. No—this is a true story! One is a 
neuro scientist (yours truly), and the 
other is a writer for Scientifi c Ameri-
can Mind. (We’ll call him Bill.) We are 
at the recent meeting of the Society for 
Neuro science in Atlanta. A gentle bear 
of a man comes over, licking suds from 
his lips and praising the local brew 
with an authoritative German accent. 
As he raises his glass to the light to in-
spect the beer’s clarity, I think to my-
self, “This is my chance.” So I tell him 
about a bizarre thing my eyes do.

“My eyeballs make this horrid grat-
ing noise when they move,” I say. (This 
sound effect may be amusing in car-
toons, but it’s a real pain in the neck 
when I am trying to fall asleep.) Now 
usually when I make a public confes-
sion about my noisy eyeballs, my audi-
ence gets a queer look on their faces, as 
if I am sprouting fur under a full moon. 
But Josef Rauschecker of Georgetown 
University, one of the world’s authori-
ties on the auditory cortex as well as on 
local brews, listens intently.

“The weird thing,” I add, “is that it 
only happens in that twilight between 
falling asleep or waking up.” (You 
know, that dreamy, peaceful Never-
land that you wish would last just a bit 
longer before the alarm clock rudely 
smacks you out of it.) “It’s a loud, ir-
ritating noise, but as soon as I awaken 
my eyeballs go silent.” In fact, I have 
tried to experiment with the phenom-
enon, darting my eyes left and right 
and up and down. But as soon as my 
mind becomes lucid enough to investi-
gate, the noise vanishes.

“Me, too!” Bill shouts above the bar-
room din. I look at him as if he has just 

sprouted fur. But, Bill tells us, his eye-
balls do not shriek when he is waking 
up. Instead it happened years ago, 
when he stopped taking his medication 
for depression: “It freaked me out!”

Rauschecker considers us. “I know 
what your problem is,” he says. I listen 
in astonishment. What are the chances 
of meeting someone who shares my 
oddball noise in front of the only  person 
in the world who could understand it?

“Serotonin,” Rauschecker pro-
nounces. Serotonin is a neurotransmit-
ter that stimulates neurons in the nucle-

us accumbens to activate it. He explains 
that his recent brain scans of people 
suffering from tinnitus, a constant 
ringing in the ears, show that a particu-
lar part of their brain—the nucleus ac-
cumbens—is smaller than normal [see 
box on opposite page]. This nugget of 
nerve cells is a throttle point regulating 
the fl ow of sensory information to the 
cerebral cortex via another major relay 
center, the thalamus. Now it all makes 
sense to me as a neuroscientist, but let 
me explain it for you.

Like a valve on a water faucet, the 

What are the odds of meeting someone who shares my 
oddball noise in front of the one person who could understand?

The Case of the Loud Eyeballs
In which a mystery is solved through a chance encounter
BY R. DOUGLAS FIELDS
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nucleus accumbens prevents an over-
load of sensory input from reaching 
our conscious mind. Controlling this 
information fl ow is important for sleep, 
attention and anxiety and for sup-
pressing unwanted noise. That guy 
yapping on his cell phone, oblivious to 
the conversations around him, is an 
example of the nucleus accumbens in 
action. All he hears is the person talk-
ing on the phone; he is deaf to sounds 
in his other ear, because his nucleus 
accumbens shuts off the input to his 
auditory cortex. People suffering from 
ringing in their ears are unable to shut 
off the irritating noise because of their 
feeble nucleus accumbens valve.

Sleep and Serotonin
The same sensory shutoff function 

is essential for sleep. Serotonin levels 
fl uctuate in the sleep-wake cycle, and 
serotonin is a well-known sleep aid. 
The sleep centers of the brain (raphe 
nuclei) connect to the nucleus accum-
bens. The emotional center of the brain 
(amygdala) also connects to it. Inputs 
to the nucleus accumbens from both 
the emotional and sleep centers of our 
brain explain why our sensations 
sharpen with arousal and stress but 
are blunted by sleepiness.

People with depression or bipolar 
disorder also are experiencing a kind 
of sensory blockage. In depression, no 
amount of sensory stimulation seems 
to move the patient. The trickle of in-
put from the world is too feeble to ex-
cite the cerebral cortex normally. On 
the other hand, when the nucleus ac-
cumbens valve is stuck wide open, a 
veritable fi re hose of input blasts the 
cortex in response to any sensory in-
put, leading to mania.

In my case, nerve fi bers must have 
sprouted to repair my hearing loss af-
ter I had suffered damage to my inner 
ear, but some of the sprouts “cross-
wired” to circuits that normally con-
nect my eyes to my vestibular system 

(responsible for the sense of balance). 
Thanks to this vital connection the 
world does not blur like an amateur 
video when you turn your head; cells 
in your inner ear sense that your head 
is moving, and they send signals to 
your eyeball muscles to adjust their po-
sition, always keeping the same point 
in space focused on the same spot on 
your retina at the back of your eye. In 
my case, “crosstalk” developed be-
tween these nerve circuits after my 
hearing injury, so now when my eyes 
move, signals reach my auditory cortex 
and I perceive the input as noise.

Normally, dysfunctional noise gets 
fi ltered out. For example, the thunder-
ous sounds in our head caused by talk-
ing or chewing would disrupt hearing 
if they were not shut off before reaching 
the auditory cortex. In cases of people 
who have tinnitus, doctors may some-
day prescribe a small dose of selective 
serotonin reuptake inhibitor (SSRI) 
drugs—the same ones used for treating 
depression—a bit of serotonin, or the 
diet supplement tryptophan, which the 
body uses to make serotonin.

“We must write you two up as a case 
history for the medical literature,” 
Rauschecker tells us. I am just delight-
ed to know at last that my eyeballs’ 
sound effects are simply my nucleus 
accumbens still snoozing. As soon as I 
wake up, it wakes up, too, and gets 
back to work fi ltering out important 
incoming messages from the junk.

I left the party stunned by the seren-
dipity. What if we three had not hap-
pened by chance to meet in a bar? Had 
we shared coffee instead of beer, would 
Bill and I have felt forthcoming enough 
to reveal our peculiar secrets? Some-
thing as impor tant as science should 
not be left to chance—but so often that 
is the way it is. M

R. DOUGLAS FIELDS is adjunct professor in 

the Neuroscience and Cognitive Science 

Program at the University of Maryland.

(Further Reading)
◆  Structural Brain Changes in Tinnitus. 

M. Mühlau et al. in Cerebral Cortex, 
Vol. 16, No. 9, pages 1283–1288; 
 September 2006.

The Brain’s Shutoff Switch

Nucleus accumbens (white areas) is smaller in people with tinnitus, making 
their brains less able to screen out nonsense noise caused by damaged hair 
cells in their ears. Flaws in neural “wiring” or function in the nucleus accumbens 
can also lead to other sensory problems—like my own loud eyeballs.  —R.D.F.

Had we shared coffee instead of beer, would Bill and I have felt 
forthcoming enough to reveal our peculiar secrets? )(
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(illusions)

THE GREAT RENAISSANCE scholar 
and artist Leonardo da Vinci left a leg-
acy of paintings that combined beauty 
and aesthetic delight with unparalleled 
realism. He took great pride in his 
work but also recognized that canvas 
could never convey a sense of motion 
or of stereoscopic depth (which re-
quires that two eyes simultaneously 
view slightly different pictures). He 
recognized clear limits to the realism 
he could portray.

Five hundred years later the limits 
of depicting depth in art remain true 
(except of course for “Magic Eye”–
style prints, which, through multiple 
similar elements, basically interleave 
two views that the brain sorts out for 
each eye). But Leonardo could not 
have anticipated the Op Art move-
ment of the 1960s, whose chief focus 
was to create the illusion of movement 
using static images. The art form grew 

wildly popular in the culture at large—

the mother of one of us (Rogers-Ram-
achandran) even wallpapered an en-
tire bathroom in a dizzying swirl of 
such black-and-white patterns. 

The movement never really at-
tained the status of sophisticated “high 
art” in the art world. Most vision sci-
entists, on the other hand, found the 
images to be intriguing. How can sta-
tionary images give rise to motion?

Psychologist Akiyoshi Kitaoka of 
Ritsumeikan University in Tokyo has 
developed a series of images called Ro-
tating Snakes, which are particularly 
effective at producing illusory motion. 
As you gaze at a, you soon notice cir-
cles spinning in opposite directions. 

Viewing the image with your periph-
eral vision makes the motion appear 
more pronounced. Staring fi xedly at 
the image may diminish the sense of 
movement, but changing your eye po-
sition briefl y by looking to one side 
refreshes the effect. In this image, you 
see movement in the direction that 
 follows the colored segments from 
black to blue to white to yellow to 
black. Yet the colors are merely added 
for aesthetic appeal and have no rele-
vance to the effect. An achromatic ver-
sion (b, on page 16) works equally well 
so long as it preserves the luminance 
profi le of the colored version (in other 
words, as long as the relative refl ected 
luminance of the different patches re-
mains the same).

These delightful displays never fail 
to titillate adults and youngsters alike. 
But why does this illusion arise? We 
do not know for sure. What we do 

know is that the odd arrangements of 
luminance-based edges must some-
how “artificially” activate motion-
 detecting neurons in the visual path-
ways. That is, the particular patterns 
of luminance and contrast fool the vi-
sual system into seeing motion where 
none exists. (Do not be alarmed if you 
don’t see the movement, because some 
people with otherwise normal vision 
do not.) 

To explore motion perception, sci-
entists often employ test patterns of 
very short movies (two frames in 
length). Imagine in frame one a dense 
array of randomly placed black dots 
on a gray background. If, in frame 
two, you displace the entire array 

slightly to the right, you will see the 
patch of dots moving (jumping) to the 
right, because the change activates 
multiple motion-detecting neurons in 
your brain in parallel. This phenome-
non is termed apparent motion, or phi. 
It is the basis for “motion” pictures in 
which no “real” motion exists, only 
successive still shots.

But if in the second frame you dis-
place the dots to the right and also re-
verse the contrast of all the dots so that 
they are now white on gray (instead of 
black on gray), you will see motion in 
the opposite direction—an illusion 
discovered by psychologist Stuart 
Anstis, now at the University of Cali-
fornia, San Diego. This effect is known 
as “reversed phi,” but we shall hence-
forth call it the Anstis-Reichardt ef-
fect, after the two vision scientists 
who fi rst explored it. (The second per-
son was Werner Reichardt, then at the 

Max Planck Institute for Biological 
Cybernetics in Tuebingen.) We now 
know that this paradoxical reverse 
motion occurs because of certain pe-
culiarities in the manner in which mo-
tion-detecting neurons, called Reich-
ardt detectors, operate in our visual 
centers.

Wired for Motion
How is a motion-detecting neuron 

in the brain “wired up” to detect the 
direction of motion? Each such neu-
ron or detector receives signals from 
its receptive fi eld: a patch of retina (the 
light-sensing layer of tissue at the back 
of the eyes). When activated, a cluster 
of receptors in, say, the left side of the 

A Moving Experience
How the eyes can see movement where it does not exist
BY VILAYANUR S. RAMACHANDRAN AND DIANE ROGERS-RAMACHANDRAN

How is a motion-detecting neuron in the brain “wired up” 
to detect the direction of motion? ( )
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(illusions)

receptive fi eld sends a signal to the mo-
tion detector, but the signal is too weak 
to activate the cell by itself. The adja-
cent cluster of retinal receptors on the 
right side of the receptive fi eld also 
sends a signal to the same cell if stimu-
lated—but, again, the signal is too 
weak on its own. 

Now imagine that a “delay loop” 
is inserted between the fi rst patch and 
the motion-detecting neuron but not 
between the second (right) patch and 
the same neuron. If the target moves 
rightward in the receptive fi eld, the ac-
tivity from the second patch of retina 
will arrive at the motion-detecting 
neuron at the same time as the delayed 
signal from the left patch. The two sig-
nals together will stimulate the neuron 
adequately for it to fi re. Such an ar-
rangement, akin to an AND gate, re-
quires the circuit to include a delay 
loop and ensures direction as well as 
velocity specifi city.

But this is only part of the story. In 
addition, we have to assume that for 
some reason we have yet to under-
stand, stationary displays such as a 
and b produce differential activation 
within the motion receptive field, 
thereby resulting in spurious activa-
tion of motion neurons. The peculiar 
stepwise arrangement of edges—the 
variation in luminance and contrast—
in each subregion of the image, com-
bined with the fact that even when you 
fi xate steadily your eyes are making 

ever so tiny movements, may be criti-
cal for artifi cially activating motion 
detectors. The net result is that your 
brain is fooled into seeing motion in a 
static display.

Enhancing Motion
Finally, it is also known that pat-

terns with a certain amount of regu-
larity and repetitiveness will excite a 
large number of motion detectors in 
parallel, very much enhancing your 
subjective impression of motion. A 
small section of this display is insuffi -
cient to generate noticeable motion, 
although the massively parallel signals 
from the highly repetitive patterns to-
gether produce strong illusory motion. 
Readers may want to conduct a few 
casual experiments themselves: Is the 
illusion any stronger with two eyes 
than with one? How many snakes are 
necessary to see them writhing?

The manner in which stationary 
pictures work their magic to create 
tantalizing impressions of motion is 
not fully understood. We do know, 

however, that these stationary displays 
activate motion detectors in the brain. 
This idea has also been tested physio-
logically, by recording from individual 
neurons in two areas of the monkey 
brain: the primary visual cortex (V1), 
which receives signals from the retina 
(after being relayed through the thala-
mus), and the middle temporal area 
(MT) on the side of the brain, which is 
specialized for seeing motion. (Dam-
age to the MT causes motion blind-
ness, in which moving objects look 
like a succession of static objects—as 
if lit by a strobe light.) 

The question is, Would static im-
ages like the rotating snakes “fool” 
motion-detecting neurons? The initial 
answer seems to be yes, as has been 
shown in a series of physiological ex-
periments published in 2005 by Bevil 
R. Conway of Harvard Medical School 
and his colleagues.

Thus, by monitoring the activity of 
motion-detecting neurons in animals 
and simultaneously exploring human 
motion perception using cunningly 
contrived displays such as a and b, sci-
entists are starting to understand the 
mechanisms in your brain that are 
specialized for seeing motion. From an 
evolutionary standpoint, this capabil-
ity has been a valuable survival asset 
as an early warning system to attract 
your attention—whether to detect 
prey, predator or mate (all of which 
usually move, unlike stones and trees). 
Once again, illusion can be the path to 
understanding reality. M

VILAYANUR S. RAMACHANDRAN and DIANE 

ROGERS-RAMACHANDRAN are at the Center 

for Brain and Cognition at the University of 

California, San Diego. They serve on Scientifi c 

American Mind’s board of advisers.

(Further Reading)
◆  Phi Movement as a Subtraction Process. S. M. Anstis in Vision Research, Vol. 10, 

No. 12, pages 1411–1430; December 1970.
◆  Perception of Illusory Movement. A. Fraser and K. J. Wilcox in Nature, Vol. 281, 

pages 565–566; October 18, 1979.
◆  Neural Basis for a Powerful Static Motion Illusion. Bevil R. Conway, Akiyoshi Kitaoka, 

Arash Yazdanbakhsh, Christopher C. Pack and Margaret S. Livingstone in Journal of 
 Neuroscience, Vol. 25, No. 23, pages 5651–5656; June 8, 2005.

◆  Stuart Anstis’s Web site for “reversed phi” effect: 
http://psy.ucsd.edu/~sanstis/SARevMotion.html
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MUSEUMS/EXHIBITIONS
     1  San Francisco Psychedelic

An amorphous artistic and musical move-
ment emerged in the late 1960s—pivot-
ing around a suite of chemicals dedicated 
to inducing cognitive distortion and other 
bizarre psychological effects—and cre-
ated an enduring slice of social history. 
This exhibit shows the work of the photog-
raphers who captured on fi lm the  idealistic 
pioneers of the counterculture movement. 
A companion exhibit at the museum, San 
Francisco Psychedelic Posters, shows con-
temporaneous concert posters.
Minneapolis Institute of Arts
February 10–June 10
888-MIA-ARTS (888-642-2787)
www.artsmia.org/

     2   Journeys: Mapping the Earth and 
Mind in Chinese Art

The didactic pictorial examination of trav-
el in Chinese art is interwoven with more 
expressive “journeys of the mind,” where 
as long ago as the 11th century, artists 
sought an aesthetic refuge from troubled 
times by “roaming through the mountains 
or escaping to wilderness retreats or uto-
pian paradises.” The work resonates with 
us today, as the viewer can still vicari-
ously reach a similar destination in those 
evocative landscapes.
Metropolitan Museum of Art, New York City
February 10–August 26
212-535-7710
www.metmuseum.org/

CONFERENCES
2007 Annual Meeting of the American 
Association for Geriatric Psychiatry
Topics such as “cognitive impairment and 
late life depression,” while perhaps de-
pressing for all of us, might encourage 
work that ameliorates the lives of aging 
people everywhere. The association’s 
Web site also has advice for nonprofes-
sionals, with techniques designed to 
“promote healthy aging strategies.”
New Orleans
March 1–4

301-654-7850; fax: 301-654-4137
main@aagponline.org
www.aagponline.org/

Society for Research in Child 
Development Biennial Meeting
The SRCD promotes “research in the fi eld 
of human development” and with the help 
of their biennial meetings (the last one 
had more than 5,000 attendees) encour-
ages the practical application of fi ndings 
from researchers who contribute from all 
over the world.
Boston
March 29–April 1
swansonb@srcd.org
www.srcd.org/biennial.html

MOVIES/DVD
Because I Said So
After her youngest daughter endures se-
rial dating failures, a strong-willed mother 
(Diane Keaton) steps in to help fi nd the 
“perfect man.” Said daughter (Mandy 
Moore), like all children who are resolute 
(or obstinate, depending on the circum-
stances), would rather do it herself in-
stead of trusting to Mom’s ad on an Inter-
net dating site (not a bad instinct, given 
the iffy results of these sites, described 
by Robert Epstein in “The Truth about On-
line Dating,” on page 28). The test of wills 
in this comedy is as much about love as 
it is about letting go.
Universal Pictures
Wide release February 2
www.becauseisaidsomovie.com/

     3   Flags of Our Fathers
Letters from Iwo Jima

These two fi lms, both directed by Clint 
Eastwood, lay bare the core beliefs of two 
societies by looking at one of the most 
ferocious battles between them. Flags of 
Our Fathers is the American view of the 
fi ght for Iwo Jima, where the determined 
Marines endured 26,000 wounded and 
dead on the battlefi eld—and a few more 
casualties among the survivors who were 
feted as “heroes” back home. 

In Letters from Iwo Jima, Lt. Gen. Tada-
michi Kuribayashi (Ken Watanabe) knows 
that he and the Japanese troops under 
his command, to fulfull their duty, will die 
defending the island against overwhelm-
ing odds.
Flags: Paramount Pictures (U.S.)
DVD release scheduled for March 2007
www.fl agsofourfathers.com
Letters: Warner Brothers (worldwide)
Wide release in the U.S. February 2007
http://iwojimathemovie.warnerbros.com

WEB SITES
     4  http://brainmaps.org/

Since this Web site fi rst appeared in May 
2005, Edward Jones of the University of 
California, Davis, and his colleagues have 
expanded the information to encompass 
some 40 terabytes of data that include 
more than 12 million megapixels of brain 
images in extraordinary, manipulatable 
detail. There are complete brain atlases 
of several species, such as Tyto alba 
(barn owl) and Macaca mulatta (the rhe-
sus monkey, not the maligned college 
student from Virginia); the atlas of our 
brain is still a work in progress. 

The data can be navigated with so-
phisticated applications, available from 
the site. Brainmaps.org is not for the ca-
sually interested reader, but it is fascinat-
ing to see how the power of the Internet 
can be harnessed.

http://crimepsychblog.com/
It is not the lurid, breathless sensational-
ism of the dime novel but “a place to col-
late information of interest in a forensic 
psychological context.” The blog, based 
in England, covers the psychological as-
pects of all kinds of criminal behavior, as 
well as its investigation and punishment 
and the treatment of its victims. Geared 
at least in part to professionals, the blog 
provides notices of forthcoming papers 
and jobs in the U.S. and the U.K.

Compiled by Dan Schlenoff.
Send items to editors@sciammind.com
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By R. Douglas Fields

 SEX
SECRET 

NERVE 

and
the

Could a little-known cranial nerve be the route 
by which human pheromones turn us on?

We stood around the body planning our autopsy strategy. A scalpel, 
we realized, was not going to be the appropriate implement for this 
corpse, so we made our decision. It took all three of us to muscle the 
slippery black bulk of the pilot whale into the screaming blur of the 

band-saw blade.
The whale had died of natural causes, after a distinguished military tenure con-

ducting deep-sea operations for the U.S. Navy, which sends marine mammals to 
places where humans cannot safely go. In death, it was going to perform one more 
service—provide us with information about its magnifi cent brain. The navy had 
invited Scripps Institution of Oceanography researchers to come to its base in San 
Diego in the mid-1980s, and I had joined them. Dressed like fi shmongers in black 
rubber smocks and boots, anatomist Leo S. Demski, visiting from the University of 
Kentucky, veterinarian Sam H. Ridgway of the Naval Oceans Systems Center and 
I sought to unravel a scientifi c mystery. It was imperative that we learn whether the 
whale had a certain cranial nerve—for reasons that will soon become apparent.

Every picture of the human brain you have seen is wrong. Something is missing, 
and the omission is not trivial. The dirty little secret is a tiny, relatively unstudied 
nerve sprouting from the base of the brain whose function is only now becoming 
clear: subliminal sexual attraction. Many scientists believe that pheromones, those 
silent chemical messages exchanged by members of the opposite sex in search of 
mates, relay subconscious signals to the brain through this obscure nerve. Others C
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are skeptical. How can a little-studied nerve be 
involved in activities with such important impli-
cations for human behavior—especially when 
anatomists have scrutinized every minute detail 
of the human body for centuries? Could there be 
more to choosing a mate than we consciously re-
alize? Researchers like us have been working to 
fi nd out.

Tracking this mysterious cranial nerve 
brought me to the pilot whale, as a model for 
understanding our fellow mammals. For reasons 
that I will explain, it was particularly important 
to fi nd out if this nerve exists in whales. 

Most nerves enter the brain through the spi-
nal cord, but some—the cranial nerves—enter 
the brain directly. The existence of some of the 
cranial nerves, if not their precise function, has 
been known since the time of Greek philosopher 
and physician Galen (who lived circa A.D. 129 to 
210). Today we understand that they provide the 
vital senses of smell, sight, hearing, taste and 
touch; they are also involved in the movement of 

the eyes, jaw, tongue and face. Cranial nerves 
emerge from the fl oor of the brain in pairs, like a 
multilegged centipede. As every medical student 
knows, each nerve pair is numbered in sequence 
from the front of the brain (closest to the fore-
head) to the back (near the spinal cord).

Cranial nerve one is the olfactory nerve. All 
the scents of the world enter our brain through 
this nerve. Next, immediately behind the olfac-
tory nerve, is cranial nerve two, the optic nerve. 
The optic nerve connects the eyes to the brain. 
The pairs continue in sequence to the 12th cra-
nial nerve, which extends from the tongue and 
enters the brain near the spinal cord. Each pair 
was carefully identifi ed, numbered and studied 
in detail. Then, in the late 1800s, neuroanato-
mists had their tidy understanding of cranial 
nerves attacked, so to speak, by a shark.

In 1878 German scientist Gustav Fritsch no-
ticed a slender cranial nerve entering the brain of 
a shark just ahead of all the known nerves. No 
one else had noticed it before. Even today count- TA
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Mysterious Nerve

Cranial nerves emerge from 
the fl oor of the brain in pairs; 
each pair is numbered from 
the front of the brain (closest 
to the forehead) to the back 
(near the spinal cord). Crani-
al nerve zero (also called the 
terminal nerve) is not in typi-
cal textbooks. Anatomists 
historically missed the thin 
nerve, perhaps because it is 
often inadvertently pulled off 
along with the tough mem-
branes that wrap the brain.

Cranial nerve 0
(Terminal nerve)
1

2

3
4

6
7

8

9

12

10
11

5
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less students in anatomy classes dissect dogfi sh 
sharks, but few detect the nerve because it is still 
not in the textbooks. 

The discovery put anatomists in a predica-
ment. Because it was located in front of the olfac-
tory nerve, the new nerve should have been 
named cranial nerve one. But renumbering all the 
cranial nerves at this point was impossible, be-
cause their identities were deeply entrenched in 
the medical vocabulary. The solution was to 
christen this new fi nd “nerve zero,” the “termi-
nal nerve.” Most people forgot about it altogeth-

er. It just did not fi t within the 12-nerve curricu-
lum. And anyway, all fi ve senses were accounted 
for by the other cranial nerves. How important 
could this little nerve be?

It would have been easier to overlook this in-
convenient discovery if nerve zero were present 
only in sharks. But over the next century anato-
mists found the wispy nerve springing from the 
brain just in front of the olfactory nerve in almost 
all vertebrates (animals with backbones). To 
their chagrin, they found the nerve in humans, 
too, in 1913. Usually it is ripped away during dis-
section when the tough membranes that wrap the 
brain are peeled off, but if one knows where to 
look and is especially careful, the little nerve is 
always there. What is its purpose?

One clue comes from how it is connected in 
the brain. Like the olfactory nerve, nerve zero 
sends its endings to the nose. Perhaps, some re-
searchers argue, this nerve is simply a frayed 
strand of the olfactory nerve and not a separate 
cranial nerve at all. The dead pilot whale, my col-
leagues and I realized, was a perfect opportunity 
to examine that notion by looking directly to an 
example from nature.

Whales and dolphins are unique in having a 
blowhole on the top of their head. Whales evolved 
from aquatic mammals that breathed through 
nostrils in the front of the face. Over the course of 
millions of years of evolution the nostrils gradu-
ally migrated to the top of their head. In the pro-
cess, whales and dolphins gave up the sense of 
smell, and they lost their olfactory nerve. We real-
ized that if nerve zero were also involved in the 
sense of smell—as just a twig branching off of the 
olfactory nerve—it, too, would have been aban-

doned in the evolutionary exchange of nostrils for 
blowhole. But if, as we suspected, nerve zero did 
something else, it might still be present in whales. 

Before I relate the results of our autopsy, you 
must have a look at some of the evidence that 
raised our suspicions that nerve zero connects the 
sense of smell to sex. 

Smell and Pheromones
Smell is the most ancient of all the senses—

even the lowly bacterium must discern the differ-
ence between nutritious and noxious substances 

by sniffi ng (detecting chemicals in) its environs. 
Humans, who have a weak sense of smell com-
pared with most mammals, nonetheless have 347 
different types of sensory neurons in the olfac-
tory epithelium, where cells for smell reside in the 
nose. Each one detects a different type of odor, 
and all the varied aromas and stenches we know 
result from mixtures of responses of these 347 
types of receptor cells. In comparison, every col-
or we see results from signal combinations of 
only three types of sensory neurons in the retina 
(red-, green- or blue-sensitive cones), vision’s 
sensing layer at the back of the eyes. 

Animals rely heavily on the sense of smell and 
other nonverbal cues for communication. From 
frenzied June beetles to tomcats pursuing a queen 
in heat, pheromones are important for selecting 
mates and stimulating reproduction throughout 
the animal kingdom. A stallion curls its upper lip 
and inhales deeply to snuffl e pheromones from a 
mare in heat, a behavior called fl ehmen. Many 
animals also rely on the sense of smell to deter-
mine sex, social rank, territories, reproductive 
status and even identity of specifi c individuals, 
such as their own mates or offspring.

In humans, mate selection and sexual repro-
duction are far more complex, but there are indi-
cations that people do exchange such secret 
 pheromone messages. We will examine the evi-
dence—some of it reported only in the past few 
months—but for now it is suffi cient to appreciate 
that pheromones differ in two important ways 
from the chemicals that excite our sense of smell. 
For a smell to waft a distance from its source, the 
odor-producing molecules must be very small 
and volatile (able to fl oat great distances in the 

Indications are that people do exchange such 
secret pheromone messages.( )
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air). Not so for pheromones, which can be large 
molecules passed between the noses of individu-
als during intimate contact, such as kissing.

Second, not all pheromones have an odor. If 
pheromones were to excite nerve endings that 
convey their signals directly to brain regions con-
trolling sexual reproduction, bypassing the cere-
bral cortex where consciousness arises, they could 
act like an unseen olfactory cupid—putting a ro-
mantic twinkle in the eye of a certain member of 
the opposite sex—and we would never know it.

As it turns out, nerve zero’s connections in the 
brain leave open that very possibility. To explain 
how requires a more detailed look at the circuitry 
for the sense of smell and for a special structure 
in the nose of many animals that detects phero-
mones, called the vomeronasal organ.

The olfactory nerve connects sense cells in our 
nose to the olfactory bulb inside our skull. This 
neural bulb is a massive relay point containing a 
nest of synapses. Raw incoming sensory informa-
tion from the 347 kinds of odor receptors is fi rst 
sorted here, then processed to analyze and discrim-
inate among the universe of odors. The signals 
next pass to the olfactory cortex for fi ner discrim-
ination and conscious perception of the odor.

For many animals that rely on pheromones for 
sexual communication, the key place for sensing 
these chemicals is a specialized area inside the na-

sal cavity known as the vomeronasal organ. This 
organ, in turn, is connected to a tiny “accessory” 
olfactory bulb, next to the main olfactory bulb 
involved in the sense of smell. From there, nerves 
connect to areas of the brain involved in sexual 
arousal (such as the amygdala) rather than to the 
olfactory cortex. In rodents, for example, stimulat-
ing the vomeronasal organ with pheromones can 
release a fl ood of sex hormones into the blood. 

Acting through the vomeronasal organ, pher-
omones infl uence the frequency of estrus and 

stimulate sexual behavior and ovulation in ani-
mals. The wrong pheromones can even terminate 
a pregnancy. In 1959 Hilda M. Bruce of the Na-
tional Institute for Medical Research in London 
reported that an embryo will not implant in the 
uterus of a recently mated female mouse if she is 
exposed to the smell of urine from an unfamiliar 
male. Instead the embryo will be aborted, and 
the female will return to estrus. In contrast, the 
smell of urine from her mate does not prevent 
implantation and pregnancy. 

In research published in 2006, Nobel laureate 
Linda Buck and her colleague Stephen Liberles of 
the Fred Hutchinson Cancer Research Center in 
Seattle identifi ed 15 members of a new family of 
receptor proteins. These receptors, found in the 
mouse nose, exist on the surface of sense cells 
that detect pheromones, lending credence to the 
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Pheromones could act like an unseen olfactory cupid—
putting a romantic twinkle in the eye of a mate. ( )

Pilot whale brains 
lost the olfactory 
nerve during evo-

lution but retained 
nerve zero—

an important clue 
to its function.
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idea of a separate pathway for pheromones in 
mammals. These cells are different from the re-
ceptors that detect odors. Each of the newly dis-
covered TAARs (trace amine-associated recep-
tors) responds selectively to specifi c nitrogen-
containing molecules in mouse urine. The 
concentration of one of these chemicals increases 
in mouse—and human—urine under the stresses 
associated with mating behavior, such as those 
involving dominance and submission. Two of the 
TAARs are excited by compounds found exclu-
sively in the urine of male mice, but only after 
puberty, also suggesting a sex link. Incidentally, 
behavioral researchers had previously identifi ed 
one of these compounds and found that it accel-
erated the onset of puberty in female mice. 

We now have an understanding of phero-
mones in mice that extends from molecules to 
sexual behavior, but what about pheromones in 
humans? Intriguingly, Buck found that humans 
have the genes to make at least six of the same 
pheromone receptors present in mice.

Nerve Zero’s Role
Although some scientists claim to have detect-

ed an operational vomeronasal organ in humans 
as well, most believe that it appears to be vestigial. 
As is the case with gill slits, we possess vomerona-
sal organs only during our fetal lives, after which 
they atrophy. So if pheromones are sending sexu-
al signals to human brains, they are not relying on 
the vomeronasal organ to relay them. Instead 
nerve zero might be stepping into the breach.

Consider the following anatomical features of 
nerve zero. Like its olfactory cousin, nerve zero has 
its endings in the nasal cavity, but remember that 
it sends its nerve fi bers to the hot-button sex  regions 
of the brain: the medial and lateral septal nuclei 
and preoptic areas. These regions of the brain are 
concerned with the “nuts and bolts” of reproduc-
tion. They control release of sex hormones and 
other irresistible urges such as thirst and hunger. 
The septal nucleus can act on and be infl uenced by 
the amygdala, hippocampus and hypothalamus. 
Damage to the septal nuclei causes behavioral 
changes in sexual behavior, feeding, drinking and 
rage reactions. Thus, in connecting the nose to the 
reproductive centers of the brain, nerve zero com-
pletely bypasses the olfactory bulb. 

Cutting the olfactory nerve or removing the 
vomeronasal organ will disrupt normal mating 
behavior in rodents, suggesting that the olfactory 
nerve transmits pheromone messages from the 
vomeronasal organ. But in the past few years, 
researchers have come to understand that nerve 

zero also sends fi bers to the vomeronasal organ—

and that nerve zero’s fi bers run extremely close 
to the fi bers of the olfactory nerve. As a result, in 
experiments in which the olfactory nerve was de-
liberately severed, investigators may have inad-
vertently cut through nerve zero as well. 

In 1987 neuroscientist Celeste Wirsig, then at 
Baylor College, carefully severed the nerve zero of 
male hamsters, leaving the olfactory nerve un-
scathed (as shown by the fact that hamsters with a 
severed nerve zero could fi nd a hidden cookie just 
as fast as control animals could). The hamsters 
with a severed nerve zero failed to mate.

Similarly, in 1980, neuroscientists observed 
that electrically stimulating the olfactory nerve 
could trigger sexual responses in fi sh and other 
animals. But could this sexual behavior actually 
result from a stimulated nerve zero, which runs 
close to the olfactory nerve for most of its length? 
Neuroanatomists R. Glenn Northcutt of the Uni-
versity of Michigan at Ann Arbor (now at the 
University of California, San Diego) and Demski 
of Kentucky (now at the New College of Florida)  
suspected as much. They also knew that on their 
way to the brain, some fi bers in nerve zero took 
an unexpected side trip and sent branches to the 
retinas of the eyes. This may seem odd until you 
realize that for most plants and animals, repro-
duction is seasonal—and day length is the most 
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Vomeronasal or-
gan in a mouse 
transmits sexual 
signals to the 
brain. In humans 
the organ is vesti-
gial. Could nerve 
zero provide a 
similar function?
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accurate way to gauge time of year. Many scien-
tists suspect that a nerve involved in mating and 
reproduction might also connect to the retina to 
keep a constant check on the calendar. Regardless 
of function, this place was where nerve zero and 
the olfactory nerve parted company, so Northcutt 
and Demski were able to apply a mild electric 
shock to goldfi sh nerve zero fi bers in this site 
without stimulating the olfactory nerve at the 
same time. When they did, the male goldfi sh re-
sponded instantly by releasing sperm. 

So in addition to the anatomical evidence that 
nerve zero connected the nose to parts of the 

brain controlling sexual reproduction, strong 
physiological evidence now existed that—in fi sh 
at least—nerve zero might be a sensory system for 
responding to sex pheromones and regulating re-
productive behavior. Another lead pointing to a 
sexual role for nerve zero would come from my 
own research, again on a creature from the sea.

In 1985, while studying nerve zero of a sting-
ray using the electron microscope, I saw some-
thing peculiar: many of its axons (nerve fi bers) 
were stuffed with what looked like minuscule 
black spheres. They turned out to be peptide hor-
mones packed tightly together like pellets in a K

IT
 H

O
U

G
H

T
O

N
 C

o
rb

is

 What is it about sexual attraction that can instant-
ly draw two people together? Could pheromones 
be a factor for human couples, as they are for 

other animals? Research on molecules that protect us 
from infections offers intriguing clues.

In many animals, the nose can determine sex and 
reproductive status by sensing trace hormones and oth-
er compounds in urine and sweat. A different class of 
molecules provides information about the individual 
identity of a mate. Such macromolecules, called major 
histocompatibility complex (MHC) proteins, sit on the 
surface of cells to allow the immune system to distin-
guish the body’s own cells from foreign ones.

Here is how it works. MHC molecules are huge pro-
teins equipped with bird-beak-like appendages that 
snatch small protein fragments inside cells and poke 
them through the cell membrane for guard patrols called 
T cells to inspect. If the protein fragments are foreign, 
the immune system attacks.

Some studies suggest that people can discern wheth-
er someone has different MHC genes. Biologist Claus 
Wedekind of the University of Edinburgh reported in the 
mid-1990s that in one study women preferred the odor 
of T-shirts worn two nights by men who had different MHC 
genes from their own; men had the same ability to distin-
guish MHC genes by smell. In a 1997 study geneticist 
Carole Ober of the University of Chicago and her col-
leagues reported that people avoid mating with individu-
als carrying the type of MHC genes most similar to those 
of their own mothers.

It makes good evolutionary sense to mate with some-
one who has a different set of MHC genes, because doing 
so increases the arsenal of immune system genes in your 
children and thus allows them to better resist infection. 
It is also biologically important to diminish sexual arousal 
toward one’s own family members, who are most likely to 
share your variety of MHC genes. The Wedekind and Ober 

studies suggest that an individual’s odor is affected by 
the particular variety of MHC genes he or she has. This 
effect may come about because differences in an individ-
ual’s immune system alter the body’s bacterial fl ora and, 
in turn, the resulting odors created by the breakdown of 
sweat and apocrine gland secretions by these bacteria. 
But would nature leave such a vital process as mate se-
lection under the control of microbes, which can change 
with infections and other environmental infl uences?

As it turns out, it is not the MHC protein itself that 
is the pheromone. Recent research indicates that it is 
the small protein fragment clutched in the jaws of the 
MHC molecule. In 2004 neurobiologist Trese Leinders-
Zufall of the University of Maryland School of Medicine 
and her colleagues found that when synthetic protein 
fragments that are more readily picked up by classes of 
MHC proteins in unfamiliar mice were added to the urine 
of the female mouse’s mate, pregnancy was blocked just 
as if she had been exposed to urine from an unfamiliar 
male mouse. —R.D.F. 

Stallion snuffl es pheromones from a mare in heat.

Chemical Messages
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shotgun shell. And at the tips of some of these 
nerves I observed the release of these hormones 
and their uptake by tiny blood vessels—suggesting 
that nerve zero may in fact be a neurosecretory 
organ, meaning that it regulates reproduction by 
releasing hormones in much the same way as the 
pituitary gland does. This new clue that the ter-
minal nerve released sex hormones, together with 
the knowledge that it connected the nose to parts 
of the brain controlling sexual reproduction, tri-
angulated on one conclusion: pheromones. 

Yet skeptical scientists have credited arousal 
exclusively to the olfactory nerve, still arguing that 
nerve zero is not a separate cranial nerve at all but 
simply a frayed strand of the olfactory nerve. So 
when Demski and I heard that a pilot whale had 
just died at the San Diego Naval Base, we jumped 
at the chance to examine it. This animal could 
show us whether nerve zero was truly  autonomous 
and might even help to illuminate its function.

Whale of a Find
Back in the lab at Scripps, Demski reached into 

a plastic bucket with gloved hands and withdrew 
the pilot whale’s brain that we had removed from 
the immense carcass. It was about the size of a 
soccer ball and resembled a human brain, except 
that its cerebral cortex had tighter and more nu-
merous convolutions—almost kinky in compari-
son to the wavy folds of a human cortex.

After turning over the whale brain for a look 
at its underside, we were struck by the strangeness 
of seeing a mammalian brain devoid of its olfac-
tory nerves. (Remember that whales lost their 
sense of smell in exchange for blowholes.) Dem-
ski carefully peeled away the membranes from the 
area in which we expected to fi nd a pair of nerve 
zeros, assuming they had not been lost along with 
the olfactory nerves. With the surprise of unwrap-
ping a present, we found them: two slender white 
nerves headed toward the whale’s blowhole.

Our postmortem on the pilot whale had proved 
that nerve zero was a distinct neural entity, not 
just a fragment of the olfactory nerve. And for 
whales and dolphins, which had sacrifi ced their 
sense of smell and the olfactory nerves that made 
it possible, whatever nerve zero did was too pre-
cious to survival for evolution to abandon.

Despite the intriguing fi ndings, nerve zero’s 
role in the sexual behavior of humans remains 

unclear. Recent research in mice has revealed the 
presence of certain sensory neurons that are not 
associated with the vomeronasal organ but that 
respond to pheromone stimulation. So even with-
out a functioning vomeronasal organ, our noses 
may nonetheless contain sensory neurons capa-
ble of responding to pheromones. 

How much of this labor is split between the 
olfactory nerve and nerve zero is not yet worked 
out. Obviously, nerve zero is doing something dif-
ferent with the information it is receiving from the 
nose, because it does not connect to the olfactory 
bulb where smells are analyzed. Moreover, it con-
nects to parts of the brain controlling reproduc-
tion, and it releases a powerful sex hormone 
(GnRH) into the blood. Nerve zero develops very 
early in embryos, and studies show that all the 
neurons in the forebrain that produce GnRH use 
the fetal nerve zero as a pathway to migrate along 
to fi nd their proper place in the brain. When this 
embryonic pathway is disrupted, Kallmann’s syn-
drome is the result. This disorder not only impairs 
people’s sense of smell, it leaves them unable to 
mature sexually beyond puberty. Undoubtedly, 
nerve zero has other functions in addition to re-
production—most cranial nerves transmit both 
sensory and motor (related to body movement) 
traffi c. Electrical impulses have been detected 
traveling out from the brain through nerve zero, 
but what the outgoing messages do is unknown.

Ultimately, more research will be needed to 
fully detail nerve zero’s role in the brain. But at 
least now you understand that nature provides a 
hidden channel of communication between the 
sexes to sustain the cycle of life, and scientists 
know where to begin to solve this intriguing puz-
zle. This secret nerve, missing from textbooks 
but shared by creatures from sharks to people, 
remains, like the intimate function it serves, still 
wrapped in secrecy. M

(Further Reading)

◆  The Terminal Nerve (Nervus Terminalis) Structure, Function and 
 Evolution. Special issue of Annals of the New York Academy of Sciences, 
Vol. 519; January 1987.

◆  Pheromones and Animal Behavior. Tristram D. Wyatt. Cambridge 
 University Press, 2003.

◆  Terminal Nerve. Leo S. Demski in Encyclopedia of Neuroscience. Third 
edition. Edited by George Adelman and Barry H. Smith. Elsevier, 2004.

◆  Pheromone facts are available at www.sciammind.com

Nerve impulses travel out from the brain 
through nerve zero, but their purpose is unknown.( )
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The Truth about  
The hype is huge, and the fi ndings are disturbing—     
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  Online Dating 
      but the future of online dating looks good

 By Robert Epstein
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bout two years ago I arranged to meet 
for coffee with a woman I had cor-
responded with online. I arrived 
early and sat at a table in a con-
spicuous spot. After a few min-
utes, a woman came to my table, 
sat down and said with big 
smile, “Hi, I’m Chris!”

But Chris was not the 
woman in the online photos. 
This wasn’t a question of an 
age discrepancy or a new 
hairdo. She was a com-
pletely different woman. 

Chris was in marketing, you see, and to her it was 
simply a good strategy to post photographs 
that would draw in as many “customers” as 
 possible. I never said a word about the photos. 
I just enjoyed our conversation and the refresh-
ments. A few weeks later I noticed that Chris 
had replaced the photos with those of yet anoth-
er woman.

In the U.S. alone, tens of millions of people 

are trying to fi nd dates or spouses online every 
day. How accurate are the ads they fi nd? And 
just how successful is online dating compared 
with conventional dating? These and other ques-
tions have recently stimulated a small explosion 
of studies by social scientists. The research is 
quickly revealing many surprising things about 
the new world of online dating, and some of the 
 fi ndings could be of great value to the millions 
who now look to the Internet to fi nd love.

Deception at Light Speed
Experiences such as the one I had with Chris 

are multiplying by the thousands: some people  
online lie quite drastically about their age, mari-
tal or parental status, appearance, income or 
profession. There are even Web sites, such as 
www.DontDateHimGirl.com, where people go 
to gripe, and a few lawsuits have been filed 
against online services by disgruntled suitors. 
Just how bad is deception in online dating?

To put this issue in context, bear in mind that 
deception has always played at least a small role 
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A
On the Internet, 
nobody knows 

you’re a dog: in 
one study, about 

20 percent of 
 online daters 

 ad mitted 
to  deception.
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in courting. One could even argue that deception 
is a necessary part of wooing a potential partner 
(“Yes, I love sports!”) and even of forming suc-
cessful long-term relationships (“No, that dress 
doesn’t make you look fat at all!”).

But cyberspace introduces a host of new pos-
sibilities. Survey research conducted by media 
researcher Jeana Frost of Boston University and 
the Massachusetts Institute of Technology sug-

gests that about 20 percent of online daters admit 
to deception. If you ask them how many other 
people are lying, however—an interviewing tac-
tic that probably gets closer to the truth—that 
number jumps to 90 percent.

Because self-reported data can be unreliable, 
especially those from people asked to confess bad 
things about themselves, several researchers have 
sought objective ways to quantify online decep-
tion. For example, psychologist Jeffrey Hancock 
of Cornell University and communications pro-
fessor Nicole Ellison of Michigan State Univer-
sity bring people into a lab, where they measure 
height and weight and then check the numbers 
against those in their online profi les. The pre-
liminary data suggest that, on average, online 
profi les shave off about fi ve pounds and add per-
haps an inch in height. According to Ellison, al-
though deception is “fairly common, the lies are 
of a very small magnitude.” On the other hand, 
she says that the shorter and heavier people are, 
the bigger the lies.

In another attempt to collect objective data 
on deception, economists Guenter Hitsch and Ali 
Hortaçsu of the University of Chicago and psy-
chologist Dan Ariely of M.I.T. compared the 
heights and weights of online daters with the 
same statistics obtained from national census 
data. Like Hancock and Ellison, they found that 
online height is exaggerated by only an inch or so 
for both men and women but that women appear 
to understate their weight more and more as they 
get older: by fi ve pounds when they are in their 
20s, 17 pounds in their 30s and 19 pounds in 
their 40s.

For men, the major areas of deception are 
educational level, income, height, age and mari-
tal status; at least 13 percent of online male suit-
ors are thought to be married. For women, the 

major areas of deception are weight, physical ap-
pearance and age. All of the relevant research 
shows the importance of physical appearance for 
both sexes, and online daters interpret the ab-
sence of photos negatively. According to one re-
cent survey, men’s profi les without photos draw 
one fourth the response of those with photos, 
and women’s profi les without photos draw only 
one sixth the response of those with photos.

If you are a Garrison Keillor fan, you have 
probably heard about the fi ctional Lake Wobe-
gon on National Public Radio, where “all 
the women are strong, all the men are good-look-
ing, and all the children are above average.” In 
the online dating community, similar rules apply: 
in one study, only 1 percent of online daters listed 
their appearance as “less than average.”

Rationale for Falsehoods
Why so much inaccuracy? One theory, for-

mulated in the late 1980s and early 1990s by 
Sara Kiesler and her colleagues at Carnegie Mel-
lon University, suggests that by its very nature 
“computer-mediated communication” is disin-
hibiting, causing people to say just about any-
thing they feel like saying. Because people typi-
cally use screen names rather than real ones, their 
ramblings are anonymous and hence not subject 
to social norms. There are also no physical cues 
or consequences—no visible communication ges-
tures, raised eyebrows, grimaces, and so on—to 
keep people’s behavior in check. As a result, on-
line daters tend to construct what Ellison and her 
colleagues Jennifer Gibbs of Rutgers University 
and Rebecca Heino of Georgetown University 
call an “ideal self” rather than a real one. A study 
published recently by Ellison and her colleagues 
even suggests that online daters often regret it 
when they do tell the truth, feeling that too much 
honesty, especially about negative attributes, cre-
ates a bad impression.

There are also straightforward, practical rea-
sons for lying. One recent study showed that men 
claiming incomes exceeding $250,000 got 151 
percent more replies than men claiming  incomes 
less than $50,000, for example. Many women 
are quite open about listing much younger ages, 
often stating in the text of their profi les that they 

Online daters often regret telling the truth, feeling 
that too much honesty creates a bad impression. ( )
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have listed a younger age to make sure they turn 
up in searches. (Because men often use age cut-
offs in their searches, women who list ages above 
that cutoff will never be seen.)

My research assistant Rachel Greenberg and 
I have examined the age issue by plotting a histo-
gram of the ages of 1,000 men and 1,000 women 
selected at random from the national database of 
Match.com, arguably now the largest of the on-
line matchmaking services. We speculated that 
from age 29 on—the point at which people in our 
culture tend to become sensitive about growing 

older—we might see some distinctive patterns in 
the distribution of ages [see box on page 34]. For 
men, a small spike appeared in the  distribution 
at 32 and a large one at 36. The number of men 
calling themselves 36 was dramatically higher 
than the average frequency of men between the 
ages of 37 and 41.

For women, we found three clear age spikes 
at 29, 35 and 44. The difference between the 
number of women claming to be 29 and the aver-
age frequency of women claiming to be between 
ages 30 and 34 was nearly eight times larger than 

♥ BE VAGUE. The more information you provide, the 
poorer the impression you will create, shows research by 
psychologist Michael I. Norton of Harvard University, me-
dia researcher Jeana Frost of Boston University and the 
Massachusetts Institute of Technology, and psychologist 
Dan Ariely of M.I.T. People mistake vagueness for attrac-
tiveness, fi lling in the missing details in ways that suit 
their own desires.

♥ BE ENTHUSIASTIC. When psychologist Larry D. Rosen 
of California State University, Dominguez Hills, asked 
women to choose between men who sent neutral e-mails 
(“I like my job”) versus enthusiastic e-mails (“I love my 
job!”), three quarters of the women said they preferred 
the latter.

♥ HAVE COFFEE. If you think there is some potential 
for a relationship, move swiftly to arrange a brief, safe, 
face-to-face encounter. The volumes of information you 
get in such a meeting in just a few minutes quickly over-
ride any other impressions you might have formed in 
multiple e-mails or even phone calls.

♥ DON’T PAY. Avoid high month-to-month fees—or any 
fees, for that matter—by looking for free membership 
deals or joining one of the gratis social networking sites. 
Beware the “pay to respond” sites that allow you to sign 
up without paying but then charge you before you can 
respond to any e-mails.

♥ FORGET THE TESTS. Until scientifi cally validated, 
predictive tests are available online, don’t waste your 
time or money on sites offering to fi nd your soul mate 
through testing. At this point, no one knows how to do 
such matching, no matter what the hype. And even if such 
tests do appear someday, remember the problem of “false 
negatives”: the test might mistakenly steer you away from 
your perfect mate.

♥ DON’T GET HOOKED. The online dating environment 
is so huge that one can easily spend hours every day 
sending out e-mails, replying to those received and 
searching profi les. Unfortunately, almost none of that ac-
tivity leads to a relationship or even to a phone call. Try to 
limit your online dating activities to no more than a few 
minutes a day—and don’t forget about the real-world al-
ternatives: join a club or take classes.

♥ BE HONEST. Although a certain amount of deception 
is normal in any dating experience, dishonesty ultimate-
ly backfi res. It is important to present yourself in the best 
possible light, but do not get carried away.

♥ MAKE CONTACT. Research by communications ex-
pert Andrew Fiore of the University of California,  Berkeley, 
shows that the best predictor of how many e-mails peo-
ple receive is how many they send. If you really want to fi nd 
someone, don’t just sit there. Initiate contact and also 
respond to the interesting messages you receive.

♥ INVOLVE YOUR FRIENDS. Look for online services 
that allow friends and family members to come online 
with you—preferably free of charge—and let them help 
you fi nd your mate. To be healthy, dating should never be 
done in social isolation.

♥ BE PATIENT. With advertisements making extrava-
gant promises and millions of people available to you at 
the click of a mouse, your expectations are bound to be 
high. But online dating is a slow, frustrating experience 
for most people. Expect to spend at least three to six 
months, and possibly much longer, fi nding someone with 
whom you are compatible. —R.E.

To take Robert Epstein’s new test of relationship skills, 
go to http://myloveskills.com; to visit his home page, go 
to http://drrobertepstein.com

Ten Commandments for Online Lovers
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we would expect by chance. Apparently women 
at certain ages are reluctant to reveal those ages—

and certain numerical ages are especially appeal-
ing, presumably because our culture attaches less 
stigma to those ages.

Tests That Fail
I have been a researcher for about 30 years 

and a test designer for nearly half those years. 
When I see extravagant ads for online tests that 
promise to fi nd people a soul mate, I fi nd myself 
asking, “How on earth could such a test exist?”

The truth is, it doesn’t.
For a psychometric evaluation to be taken 

 seriously by scientists, the test itself needs to clear 
two hurdles. It needs to be shown to be reliable—

which means, roughly, that you can count on it 
to produce stable results. And it needs to be 
shown to be a valid measure of what it is  supposed 
to be measuring. With a test that matches people 
up, such validity would be established by show-
ing that the resulting romantic pairings are actu-
ally successful.

Criteria for establishing test reliability are 
quite rigorous. Once relevant data are collected, 
the results are typically submitted to the scien-
tifi c community for scrutiny. A peer-reviewed 
report (one vetted by other knowledgeable re-
searchers in the fi eld) is ultimately published in 
an academic journal.

Several online services are now built entirely 
around claims that they have powerful, effective, 
“scientifi c” matchmaking tests—most notably 
eHarmony.com, promoted by clinical psycholo-
gist Neil Warren; PerfectMatch.com, promoted 
by sociologist Pepper Schwartz of the University 
of Washington; and Chemistry.com (a recent 
spin-off of Match.com), promoted by anthro-
pologist Helen Fisher of Rutgers. But not one of 
the tests they offer has ever been subjected to the 
type of outside scientifi c verifi cation that I have 
described.

Why would a major company such as eHar-
mony, which claims to have 12 million members, 
not subject its “scientifi c, 29-dimension” test to 
a scientifi c validation process? In 2004 eHarmo-
ny personnel did present a paper at a national 
convention claiming that married couples who 
met through eHarmony were happier than cou-
ples who met by other means. Typically such a 
paper would then be submitted for possible pub-
lication in a peer-reviewed journal. But this pa-
per has still not been published, possibly because 
of its obvious fl aws—the most problematic being 
that the eHarmony couples in the study were 

newlyweds (married an average of six months), 
whereas the couples in the control group (who 
had met by other means) were way past the hon-
eymoon period (married an average of 2.1 years). 
(eHarmony personnel, including its founder, 
Neil Warren, did not respond to requests to be 
interviewed for this article.)

In 2005, using eHarmony’s own published 
statistics, a team of credible authorities—among 
them Philip Zimbardo, a former president of the 
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It is easy to get 
hooked by the 
online world, 
but face-to-face 
 meetings are 
the real test.
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Today. He received his Ph.D. from Harvard University and is a longtime 
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working on a book entitled Making Love: How People Learn to Love, and 
How You Can Too. Epstein has served as a paid consultant to Engage.com, 
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American Psychological Association—concluded 
in an online white paper: “When eHarmony rec-
ommends someone as a compatible match, there 
is a 1 in 500 chance that you’ll marry this per-
son.. . .  Given that eHarmony delivers about 1.5 
matches a month, if you went on a date with all 
of them, it would take 346 dates and 19 years to 
reach [a] 50% chance of getting married.” The 
team also made the sweeping observation that 
“there is no evidence that . . .  scientifi c psychol-
ogy is able to pair individuals who will enjoy 
happy, lasting marriages.”

Think about how diffi cult this task is. Most 
online matching is done, for example, by pairing 
up people who are “similar” in various respects. 

But you do not need to look farther than your 
own family and friends to know that similarity 
is not always a good predictor of success in a re-
lationship. Sometimes opposites really do attract. 
How could an online test possibly determine 
whether you should be paired with someone sim-
ilar or with someone different, or with some 
magic mix?

And even if validated predictive tests eventu-
ally appeared online, how could such tests pos-
sibly predict how two people will feel when they 
fi nally meet—when that all-important “chemis-
try” comes into play? Oddly enough, eHarmony 
does not even ask people about their body type, 
even though research shows unequivocally that 
physical appearance is important to both men 
and women.

But the biggest problem with online testing is 
the “false negative problem.” A test that deter-
mines in advance whom you might meet and 
whom you will never meet necessarily fails to al-
low certain people to meet who would adore each 
other. The good news, though, is that according 
to psychologist Larry D. Rosen of California 
State University, Dominguez Hills, “In our stud-
ies only 30 percent of the people say they use 
[online tests] at all, and most of those people fi nd 
them ridiculous.”

High Hopes and Poor Odds
Advertising materials from the largest online 

dating services—Match, eHarmony, True.com 
and Yahoo! Personals—suggest that more than 
50 million Americans are now using such ser-
vices (assuming relatively little overlap in mem-
bership) and that satisfaction levels are high. But 
recent independent studies suggest that only 16 
million Americans were using online dating ser-
vices by late 2005 and that satisfaction levels 
were low. Based on a phone survey with more 
than 2,000 people, Jupiter Research reports that 
“barely one quarter of users reported being very 
satisfi ed or satisfi ed with online personals sites.” 
Another extensive survey conducted by Pew In-
ternet & American Life Projects suggests that 66 
percent of Internet users think that online dating 
is a “dangerous activity.”

According to Trish McDermott, a longtime 
spokesperson for Match and now an executive at 
Engage.com, the confusion over membership 
 fi gures results from the fact that while a large 
company such as Match might advertise that it 
has 15 million members, less than a million are 
actually paying customers. The others have full 
profi les online—an important marketing draw— S
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 Suspicious spikes in ages in a random sample of 1,000 
female and 1,000 male profi les from Match.com sug-
gest that online daters lie about their ages. The curve 

for males has a small spike at age 32 and a larger one at 
age 36. The number of men claiming to be 36 is 84 percent 
higher than the average frequency of men claiming to be 
between ages 37 and 41—a difference more than seven 
times larger than could be expected by chance. For women, 
three clear spikes occur at ages 29, 35 and 44. The differ-
ence between the number of women claiming to be 29 and 
the average frequency of women claiming to be between the 
ages of 30 and 34 is nearly eight times larger than could be 
expected by chance. The difference between the number of 
women claiming to be 35 and the average frequency of wom-
en claiming to be between ages 36 and 43 is more than fi ve 
times larger than could be expected by chance.  —R.E.
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but cannot respond to e-mails. This is one of sev-
eral reasons, according to McDermott, why 
many paying members get frustrated by a lack of 
response to their e-mails; the vast majority of 
people in the profi les simply cannot respond.

One of my greatest concerns about online 
dating has to do with what I call “the click prob-
lem.” We already have a commitment problem in 
America, one of several reasons why roughly half 
of fi rst marriages and about two thirds of second 

marriages here end in divorce. Online dating 
probably is making things worse.

No matter what Hollywood tells us, long-
term relationships take patience, skill and effort. 
In cyberspace, unfortunately, the bar is so long 
and the action so quick that few people are will-
ing to put up with even the slightest imperfection 
in a potential mate. If someone is the wrong 
height or wears the wrong shoes or makes the 
wrong kind of joke, he or she is often dismissed 
instantly. After all, it is a simple matter to go 
back and click, with tens of thousands of poten-
tial mates ready to fi ll the void.

Virtual Dating and More
These many problems notwithstanding, the 

future of online dating and matchmaking looks 
bright. Interest is growing rapidly, and intense 
competition will force rapid changes in the kinds 
of services that are offered. In 2001 online dating 
was a $40-million business; by 2008 that fi gure 
is expected to break $600 million, with more 
than 800 businesses, both large and small, vying 
for every dollar.

The online dating model is already develop-
ing rapidly. Phase one—the Long Bar—is exem-
plifi ed by companies such as Match, True and 
Yahoo! Personals. Phase two—the Long Test—is 
the bread and butter of companies like eHarmo-
ny and PerfectMatch. But phase three is already 
well under way.

Engage, for example, allows members to 
bring friends and family with them online, all of 
whom can prowl the profi les, checking people 
out and matching them up. Members can also 
rate the politeness of their dates, as well as the 
accuracy of the profi les. This is the new “com-
munity” approach to online matching—a natu-

ralistic, social corrective for the deception that 
plagues cyberspace. The community approach is 
also evident in the sprawling new social network-
ing sites such as Facebook, Friendster and 
MySpace; MySpace alone has more than 100 
million members. Although the social network-
ing sites appeal mainly to young users and are not 
strictly dating sites, they bring the community 
back into whatever dating is generated there. On 
mega dating sites such as eHarmony and Match, 

dating is done in complete social isolation, a mat-
ter of great concern to Ellison and other research-
ers in this area.

And the next step in online dating—“virtual 
dating”—is already being developed. Using spe-
cial software developed by the M.I.T. Media Lab, 
researchers Frost, Ariely and Harvard Universi-
ty’s Michael I. Norton recently reported that 
people who had had a chance to interact with 
each other (by computer only) on a virtual tour 
of a museum subsequently had more successful 
face-to-face meetings than people who had 
viewed only profi les. One major bonus: virtual 
dating takes care of the safety concerns that pre-
vent many people from meeting in person.

Take this just a small step forward: people 
meeting and chatting in a romantic virtual cafe 
on the Champs-Élysées in Paris—seeing and 
hearing each other online as they interact in this 
beautiful setting. Andrew Fiore, a doctoral can-
didate at the University of California, Berkeley, 
who studies online dating, suggests that in a few 
years we will even be able to add physiological 
signs to the experience—the sound of your date’s 
heartbeat, perhaps? 

Add community-based matchmaking to en-
riched virtual dating, and we have turned the 
 Internet into the greatest yenta the world has 
ever known. M
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(Further Reading)
◆  Meeting, Mating, and Cheating: Sex, Love, and the New World of 

Online Dating. Andrea Orr. Reuters Prentice Hall, 2003.
◆  Consumers Are Having Second Thoughts about Online Dating. 

Mark Thompson, Philip Zimbardo and Glenn Hutchinson. March 9, 2005. 
Available at www.weattract.com/

◆  Online Dating. Pew Internet & American Life Project. March 5, 2006. 
Available at www.pewinternet.org/pdfs/PIP_Online_Dating.pdf 

Virtual dating takes care of the safety concerns that 
prevent many people from meeting in person.( )
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Why 
It’s

  So
Hard
to Be

APPYH

W
What would make you happier? Perhaps 

  a bigger house or a better car; a sexier or 
more understanding mate; surely, wealth 
and fame. Or maybe you would simply be 

happy with fi nishing everything on your to-do 
list. Well, stop deluding yourself. Psychologi-
cal research suggests that none of these 

things is very likely to increase your 
happiness signifi cantly. 

By Michael Wiederman
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Take money, for example. Using data from the 
2000 U.S. Census, David G. Myers documented 
an interesting discrepancy between wealth and 
happiness. Myers, a psychologist at Hope College 
in Holland, Mich., found that the buying power 
of the average American had tripled since 1950. 
So were Americans three times happier in 2000 
than 50 years earlier?

The National Opinion Research Center at the 
University of Chicago has asked Americans to 
rate their level of happiness in surveys that have 
been conducted most years since 1957. When 
Myers compared these surveys with the econom-
ic data, he found that the proportion of Ameri-
cans who describe themselves as “very happy” 
has remained remarkably stable at about one 
third. Despite being far better off fi nancially than 
previous generations, we are no happier.

In fact, young Americans are more anxious 
than in the past. In 2000 Jean M. Twenge, a psy-
chologist now at San Diego State University, pub-
lished a sweeping analysis of 269 studies con-
ducted between 1952 and 1993—all of which 
had measured the anxiety levels of children or 
college students. When Twenge correlated the 
measurements with the dates of the studies, she 
found a strong linear increase in reported anxi-
ety over time. The average American child in the 
1980s reported more anxiety than child psychi-
atric patients of the 1950s.

Psychologists have long studied anxiety and 
depression, but in recent years they have also be-
gun exploring the nature of what makes humans 
happy. The fi eld of “positive psychology” is now 
a burgeoning one, and its results have led to some 
surprising conclusions. There is a growing body 

Despite being far better off fi nancially than previous 
generations, we are no happier.( )

Some people are 
naturally happier 

than others, 
thanks mainly to 

genetic differenc-
es. Happy people 
tend to be extro-

verted and to have 
a feeling of 

 personal control 
over their lives.
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of evidence that happiness is not something that 
can be achieved by hard work or good luck. The 
happiest people seem to be those who are fully 
engaged in the present, rather than focused on 
future goals. What can we do to increase the like-
lihood of being happy? The answers may lie in 
our biological past.

Thanks for the Inheritance
When evolutionary psychologists notice a 

universal aspect of how people perceive the 
world, they make an assumption: that slice of 
human nature must have been adaptive for our 
distant ancestors. During our long evolutionary 
history, we passed certain characteristics to the 
next generation when the individuals who pos-
sessed them were more likely to survive and have 
offspring. Other ways of reacting to the world 
were weeded out, because the individuals who 
possessed brains wired to respond in those ways 
were less likely to survive or have offspring.

What does natural selection have to do with 
happiness? We humans have inherited a remark-
able capacity to habituate to, or become accus-
tomed to, the status quo. Habituation is wonder-
fully adaptive when we are faced with adverse 
conditions, such as chronic noise or a permanent 
disability. After a while, we may no longer even 
notice these unpleasant circumstances. Unfortu-
nately, habituation applies to positive aspects of 
our lives as well. No matter how pleasant an ex-
perience is at fi rst, if it becomes a constant, we 
habituate to it.

We have also inherited a tendency to notice 
the negative more readily than the positive. Those 
early Homo sapiens who were most sensitive to 
negative changes in the environment were prob-
ably most likely to survive, because negative 
changes may have signaled danger. Like our dis-
tant relatives, we, too, have brains that are wired 
to notice trouble. So the natural human condi-
tion is to take positive experiences for granted 
and to focus on the bothersome aspects of life.

Last, one other aspect of human nature helps 
to prevent us from being satisfi ed: that little voice 
inside our head that often convinces us that our 
life would be better if only we possessed or 
 accomplished something else. It is easy to see 
how early humans who were never quite satisfi ed 
would have had an advantage over their more 
easily satisfied peers. That nagging voice of 
 dissatisfaction would have prompted our ances-
tors to strive for a bit more and then a bit more 
after that.

Today we all share a certain set of human 

characteristics that prime us to be on a perpetual 
search for a better life. But that does not explain 
why some people seem to be happier than others. 
We might assume that happy people are those 
who have fi nally achieved the good life. Psychol-
ogists, however, have learned that happiness 
is more closely tied to personality than to life 
 experiences.

The Power of Personality
Personality differs from human nature in that 

it varies across individuals. At the same time, 

 1 DO NOT FOCUS ON GOALS. Even though you may intellectu-
ally reject the idea that happiness can be achieved or bought, 
you must be constantly vigilant against that internal voice that 
whispers, “But I would be a bit happier if only ...” One strategy  
to try is to refl ect on those times when you were convinced that 
a certain accomplishment or possession would bring greater 
happiness, yet your life was not signifi cantly different after you 
reached your goal. How many times have you had this experi-
ence? How many more are needed to fi nally convince you that it 
does not work that way?

 2 MAKE TIME TO VOLUNTEER. People who volunteer to help 
those in need tend to report being happier. Perhaps it is because 
working with those less fortunate makes you grateful for what 
you have. Also, volunteering often brings satisfaction and self-
esteem, because you feel engaged in worthwhile work and are 
appreciated by those you serve. Do not compare yourself with 
others who seem better off than you are, because that usually 
results in dissatisfaction.

 3 PRACTICE MODERATION. If you grow too accustomed to 
pleasurable things, they will no longer bring you happiness. For 
example, you may enjoy two or three short vacations more than 
one long one. And you will enjoy your favorite meal more if you 
reserve it for a special occasion.

 4 STRIVE FOR CONTENTMENT. Rethink your beliefs about the 
nature of happiness. Experiences of great pleasure or joy stand 
out in memory, and it is easy to conclude that being truly happy 
means being in that state most or all of the time. The very reason 
you savor and remember such an experience, however, is be-
cause it is not the norm. Instead of equating happiness with 
peak experiences, you would do better to think of happiness as 
a state of contentment and relative lack of anxiety or regret.

 5 PRACTICE LIVING IN THE MOMENT. Start small by focusing 
on your sensory experience while engaged in a routine task. Over 
time, spend less energy thinking about the past or the future.

How to Be Happier
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personality is relatively stable across each per-
son’s lifetime. Events come and go, but our traits 
and habitual ways of responding remain.

When it comes to happiness, events infl uence 
how we feel, at least in the short run. Winning 
the lottery is liable to prompt even the most cyn-
ical individual to experience a sudden spike in 
happiness. Still, people habituate to the way 
things are and fall back to their personal baseline 
level of happiness. It is this inherent baseline, or 
set point, of happiness that is an aspect of per-
sonality. So why do different people have differ-
ent set points for happiness?

A study of twins published in 1996 points to 
the answer. Researchers Auke Tellegen and the 
late David Lykken of the University of Minne-
sota compared the similarity in happiness scores 
among sets of identical and fraternal twins who 
grew up together or were reared apart. These 

comparisons enabled the researchers to deter-
mine the degree to which variations in happiness 
are related to variations in our genes. They found 
that about 80 percent of the variation in happi-
ness among individuals was attributable to ge-
netic differences.

When most people hear the word “genetic,” 
they tend to think “passed from parents to off-
spring.” In this case, however, “genetic” refers to 
a characteristic arising from the novel way genes 
come together to form each unique individual. 
This fact explains why traits that have a strong 
genetic component may still vary widely between 
parents and their children or between siblings. 
Unless an individual has an identical twin, that 
person is truly one of a kind genetically.

The notion that each of us has an inherent 
baseline of happiness—largely determined by our 
genes—has important implications when com-

About 80 percent of the variation in happiness among 
individuals was attributable to genetic differences.( )

Happy people 
tend to engage in 
activities that are 

challenging and 
absorbing. Such 

activities, dubbed 
“fl ow” experienc-

es, force people to 
focus their full 

 attention on the 
present moment.
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bined with our shared human nature. The ten-
dency to habituate to the status quo explains 
why, no matter what happens in our lives, we 
tend to return to our own individual set point of 
satisfaction with life.

Psychologists have discovered a number of 
personality traits that seem to be common in 
people with high set points of happiness. In a 
1998 paper, social psychologist Kristina DeNeve 
of Baylor University (now at Creighton Univer-
sity) and psychologist Harris Cooper of the Uni-
versity of Missouri–Columbia (now at Duke 
University) reviewed 148 studies of the relation 
between personality and happiness. Perhaps not 
surprisingly, they found that people who report-
ed being happier also reported being more extro-
verted, friendly, trusting and conscientious. Hap-
pier people were also more likely to believe they 
had control over their lives and were less prone 
to anxiety and mood swings.

The personality traits associated with happi-
ness seem to be characteristics that are also re-
lated to personal success and achievement. Can 
happiness (or at least satisfaction) be won 
through hard work and determination? After all, 
isn’t that the core belief underlying the American 
dream?

Goals + Achievement = Happiness?
American capitalism rests on the assumption 

that we can achieve or buy happiness, a belief 
that fuels competition and consumerism. The re-
search showing a lack of correlation between 
wealth and happiness casts doubt on this as-
sumption. But competing for wealth is more than 
just an unproductive way to achieve happiness; it 
is a recipe for unhappiness.

Psychologists refer to our tendency to com-
pare ourselves with those who are better off as 
“upward comparison,” and it is known to engen-
der dissatisfaction. Using data from U.S. surveys 
conducted by the National Opinion Research 
Center between 1989 and 1996, Michael R. 
Hagerty of the Graduate School of Management 
at the University of California, Davis, studied the 
relation between happiness and the distribution 
of wealth in one’s community. He found that the 
greater the income disparity within a communi-
ty, the less its residents were satisfi ed with their 
lives. Analyzing data from the U.S. and seven 
other nations collected between 1972 and 1994, 
Hagerty found that as the inequality of income 
lessened within a particular country, the average 
level of life satisfaction increased.

It seems that when we are aware that others 

are better off than we are, our own satisfaction 
suffers. Conversely, downward comparison (to 
those who are worse off than we are) tends to 
make us more appreciative and satisfi ed. The bad 
news? Upward comparison seems to come more 
naturally, a tendency that may be fueled by the 
mass media.

Even when we are not competing directly 
with others, our tendency to link happiness to 
the achievement of goals is counterproductive. 
Although more research is needed, psychologists 
William D. McIntosh of Georgia Southern Uni-
versity and Leonard L. Martin of the University 
of Georgia have theorized that people who re-

Trying to keep up 
with the Joneses? 
Psychologists warn 
against  comparing 
 yourself with 
others who are 
more  fortunate. 
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peatedly focus on attaining goals are less likely 
to be happy.

We might think of each person as falling 
somewhere along a continuum of linking happi-
ness with goal attainment: from “nonlinker” to 
“strong linker.” McIntosh and Martin say the 
problem with being a strong linker is the tenden-
cy to then be obsessively focused on meeting 
 specifi c goals. Because of the belief that happiness 
depends on reaching those goals, strong linkers 
tend to experience anxiety and pressure as long 
as the goals remain unmet. They believe that 
 happiness will be attained only at some future 
point. But what about when their goal is fi nally 
achieved?

After cherished goals are realized, habitua-
tion takes over, and strong linkers return to their 
previous baseline level of happiness just like ev-
eryone else. But when a strong linker realizes that 
his or her level of happiness has not permanently 
changed, the person typically concludes that hap-
piness lies just over the next horizon.

Psychologists have found that we humans are 
good at deceiving ourselves about the future. We 
tend to believe that our prospects for increased 
happiness are better than our current circum-
stances. This tendency is nurtured by the media 
and advertising, which promise greater satisfac-
tion with certain purchases or successes. People 

who persist as strong linkers tend to choose new 
goals, convinced that this time they have found 
the “real” path to happiness.

The choice to continue to link happiness to 
achievement of goals may be bolstered by obser-
vation. Doesn’t it seem that successful people are 
happier? Research supports such a connection, 
but not in the way we usually assume.

In 2005 Sonja Lyubomirsky, a psychologist at 
the University of California, Riverside, and her 
colleagues reviewed the results of studies show-
ing a positive correlation between happiness and 
success. They also examined longitudinal stud-
ies—in which happiness was measured both be-
fore and after some specifi c success—as well as 
experiments in which pleasant, neutral or nega-
tive feelings were induced in participants before 
the start of some task. In both types of research, 
happiness and positive mood were important as 
precursors to success. Happy people were not 
necessarily happier after their success than they 
were before, but they tended to be happier than 
others who were less successful.

Lyubomirsky concluded that success is related 
to happiness—but as a consequence, not a cause, 
of mood. The most likely explanation is that hap-
py people have other personality traits that fa-
cilitate success. Also, a positive mood is liable to 
result in greater motivation, as well as coopera-
tion from others. But how can you achieve happi-
ness (and the success that comes with it) if your 
personality is not naturally sunny?

Go with the Flow
Mihaly Csikszentmihalyi, a psychologist at 

Claremont Graduate University, has concluded 
that the people who tend to be happier are those 
who report experiencing what he calls “fl ow.” 
Csikszentmihalyi coined the term in a 1975 book 
that was based on hundreds of interviews. He has 
since published several other books on flow, 
which he defi nes as experiences that are inher-
ently interesting and motivating for an individu-
al because he or she becomes totally absorbed in 
them. That is not to say that fl ow experiences 
have to be fun (although frequently they are) but 
rather that fl ow involves being fully engaged. The 
task at hand is not too boring or too frustrating; 
it is suffi ciently challenging to require one’s full 
attention.

People who link 
happiness with 

goal achievement 
are setting 

themselves up for 
trouble. Unmet 

goals can cause 
anxiety, and 

fulfi lled goals are 
quickly  forgotten.

Success is related to happiness—but as 
a consequence, not a cause, of mood.( )
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By incorporating the notion of fl ow, Western 
psychology has embraced the Eastern concept of 
mindfulness, which requires its practitioners to 
be nonjudgmental and conscious only of the pres-
ent—immersed in what is happening right now. 
Unfortunately, this state of mind is not the norm 
for most of us; it is a skill that requires practice—

through meditation, for example.
Why do people who report experiencing more 

fl ow also tend to be happier? Prominent psychol-
ogists, from Carl Rogers to Fritz Perls, describe 
psychological health as living in the present mo-
ment. Perhaps the link between happiness and 
fl ow has to do with the fact that fl ow experiences 
demand complete attention to the present. When 
we are totally engaged in what we are doing right 
now, it is impossible to focus on the past or future 
or to feel self-conscious—all of which tend to un-
dermine satisfaction with life.

The growing body of research on happiness 

does not point to any easy answers. The roots 
of happiness are tangled, but understanding 
the inherent ways that our minds work does af-
ford us the chance to make better choices about 
how we will invest our effort and time in the pur-
suit of happiness. Research from psychology 
seems to support what so many nonpsychologists 
have said before: happiness is not an ultimate 
 des tination but instead lies in appreciation of 
the journey. M

(Further Reading)
◆  Subjective Well-Being: Three Decades of Progress. Ed Diener et al. 

in Psychological Bulletin, Vol. 125, No. 2, pages 276–302; 1999.
◆  Authentic Happiness: Using the New Positive Psychology to Realize 

Your Potential for Lasting Fulfi llment. Martin Seligman. Free Press, 2004.
◆  The Happiness Hypothesis. Jonathan Haidt. Basic Books, 2005.
◆  Happiness: The Science behind Your Smile. Daniel Nettle. Oxford 

 University Press, 2006.
◆  Stumbling on Happiness. Daniel Gilbert. Alfred A. Knopf, 2006.

People who do vol-
unteer work tend to 
be happier, perhaps 
because of “down-
ward comparison” 
with others who are 
less fortunate. 
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four-year-old watches as a monkey 
hand puppet approaches a vase con-
taining a red and a blue plastic fl ow-
er. The monkey sneezes. The mon-
key backs away, returns to sniff 
again, and again sneezes. An adult 
then removes the red fl ower and re-

places it with a yellow one. The monkey 
comes up to smell the yellow and blue fl owers 
twice and each time sneezes. The adult next 
replaces the blue fl ower with the red one. The 
monkey comes up to smell the red and yellow 
fl owers and this time does not sneeze. 

The child is then asked, “Can you give me 
the flower that makes Monkey sneeze?” 
When psychologists Laura E. Schulz and Al-
ison Gopnik, both then at the University of 
California, Berkeley, did this experiment, 79 
percent of four-year-olds correctly chose the 
blue fl ower. As their research makes clear, 
even very young children have begun to un-
derstand cause and effect. This process is 
critical to their ability to make sense of their 
world and to make their way in it. 

With such powers of discernment already 

in place by age four, people should be highly 
skilled at identifying cause and effect—caus-
al reasoning—by the time they are adults, 
shouldn’t they? Indeed, a substantial body of 
contemporary research suggests that is the 
case, highlighting the nuanced judgments 
adults are capable of—such as making consis-
tent estimates, across different circumstanc-
es, of the numerical probabilities that two 
events are causally related. 

Here I present some evidence that gives a 
very different impression: the everyday caus-
al reasoning of the average adult regarding 
familiar topics appears highly fallible. People 
connect two events as cause and effect based 
on little or no evidence, and they act on these 
judgments—they jump to conclusions. By 
learning more about precisely how they do so, 
researchers can develop ways to improve 
thinking. Such efforts could help educators in 
their mission to inspire solid, careful thinking 
in young minds.

A possible explanation for the discrepan-
cy between our fi ndings and much of the rel-
evant literature is that researchers studying 
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J U M P I N G

By 
Deanna 

Kuhn

TO
 CONCLUSIONS
Can people be counted on to make sound judgments?

A
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Case Studies in Cause and Effect

A second reasoning task asked volunteers to make predic-
tions, all of which were indeterminate (because the effects 
of door prizes and costumes were unknown).  Respondents 
displayed inconsistent logic. Particularly diffi cult for them 
was recognizing that a feature whose presence had a pos-
itive infl uence on an outcome would negatively affect the 

outcome when it was removed. For example, in the predic-
tion question involving door prizes and a comedian (lower 
left), only 40 percent of respondents circled the absence 
of an auction as affecting the outcome, although 85 per-
cent had correctly labeled it as causal. As before, people 
were nonetheless certain about their judgments. —D.K.

• Door prizes •Auction
• Comedian
SALES:  LOW MEDIUM HIGH

How certain are you? (circle one)   

Very certain   Certain  
Think so but not certain Just guessing  

Which infl uenced your prediction? 
(circle as many as apply)
• Door prizes
• Auction
• Comedian
• Absence of costumes

• Door prizes
• Comedian
SALES:  LOW MEDIUM HIGH

How certain are you? (circle one)   

Very certain Certain  
Think so but not certain Just guessing  

Which infl uenced your prediction? 
(circle as many as apply)
• Door prizes
• Comedian
• Absence of auction
• Absence of costumes

• Auction • Costumes
• Comedian
SALES:  LOW MEDIUM HIGH

How certain are you? (circle one)   

Very certain  Certain  
Think so but not certain Just guessing  

Which infl uenced your prediction? 
(circle as many as apply)
• Auction
• Costumes
• Comedian
• Absence of door prizes

• Auction
• Costumes
SALES:  LOW MEDIUM HIGH

How certain are you? (circle one)   

Very certain Certain  
Think so but not certain Just guessing  

Which infl uenced your prediction? 
(circle as many as apply)
• Auction
• Costumes
• Absence of comedian
• Absence of door prizes

First party
• Door prizes
• Comedian
• Costumes

Second party
• Door prizes
• Auction
• Costumes

Third party
• Door prizes
• Auction 
• Comedian
• Costumes

SALES: MEDIUM SALES: HIGH SALES: HIGH

 In a study, adults had diffi culty judging which fac-
tors yielded the best performance at fund-raising 
parties. The results provided (below) showed a 

causal relation between “auction” and sales (com-
pare fi rst and third parties) and no causal relation 
between “comedian” and sales (compare second 

and third). Information was insuffi cient to deter-
mine other feature effects. Yet 83 percent of the 
volunteers said two or more features increased 
sales, and 45 percent claimed three or all four did 
so. Most also reported feeling certain about the 
correctness of their (often erroneous) judgments. 

Do door 
 prizes work?
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causal reasoning skills in adults have typically 
based their conclusions on studies of a narrow 
segment of the adult population in a specifi c con-
text—college students in laboratory settings per-
forming complex paper-and-pencil tasks. In a 
2000 study, for example, psychologists Patricia 
Cheng of the University of California, Los Ange-

les, and Yunnwen Lien of the National Taiwan 
University in Taipei presented college students 
with a set of instances that described the bloom-
ing frequencies of plants that had been fed plant 
food of different shapes and colors. After exam-
ining each case, students rated on a numerical 
scale the likelihood or degree of causal infl uence 
of each of the factors and/or made predictions 
regarding outcomes for novel instances—and 
showed good reliability in doing so. Although 
such studies highlight the skills that college stu-
dents display in such tasks, do they represent the 
cognitive performance of average people in their 
thinking about everyday affairs?

To address this question, my student Joanna 
Saab and I went last year to New York City’s Penn-
sylvania Station. We asked 40 people seated in the 
waiting room if they would spend 10 minutes an-
swering a survey in exchange for fi ve dollars. Vir-
tually all accepted. We explained that a group was 
trying different combinations of entertainment 
features at fund-raisers, to see which would sell 
the most tickets, and showed each person a dia-
gram with some of the results. The sign for the 
fi rst party listed door prizes, comedian, costumes; 
its sales were “medium.” The second party listed 
door prizes, auction, costumes; its sales were 
“high.” The third party listed door prizes, auc-
tion, comedian, costumes; its sales were “high.”

We left the diagram in view as we talked to 
each of our interviewees, and we asked, “Based 
on their results, does the auction help ticket 
sales?” We also asked how certain they were 
about their answers. They could choose “very 
certain,” “certain,” “think so but not certain” or 
“just guessing.” We asked the same questions for 
each of the three remaining features: comedian, 
door prizes, costumes. 

As you can deduce for yourself [see box on 
opposite page], if you examine the fi rst and third 
parties, adding the auction boosts sales. By com-

paring the second and third parties, you can see 
that adding a comedian has no effect on sales. 
Yet the information available is insuffi cient for 
assessing the causal status of door prizes or cos-
tumes (because they are always present). 

Did this diverse group of adults at Penn Sta-
tion show as much skill in isolating cause and ef-

fect as researchers have attributed to college stu-
dents? Or even the same degree of skill as the 
four-year-olds described earlier? In a word, no. 
Overall, they claimed more causal relationships 
to be present than the evidence justifi ed. Eighty-
three percent judged that two or more of the fea-
tures caused sales to increase, and 45 percent 
claimed that three or all four of the features did 
so (remember, the available evidence supported a 
relation between only one feature—auction—and 
outcome). Even more striking, most respondents 
were quite confi dent that they were correct. For 
two of the four features, the average certitude re-
ported was greater than “certain” (and tending 
toward “very certain”), whereas for the other two 
the average was slightly below “certain.” Gender 
was not a factor: men and women did not differ 
signifi cantly in either their judgments or levels of 
certainty.

What made these respondents so sure about 
which features affected outcome and which did 
not? We emphasized to them that they should 
base their conclusions on the results shown for 
the particular group of people indicated (rather 
than on their own prior beliefs about the effec-
tiveness of these features); in response to a fol-
low-up query at the end, all respondents indi-
cated that they had done so. Yet their responses 
revealed that their judgments were in fact infl u-
enced by their own ideas about how effective 
these features ought to be. Respondents judged 
door prizes to affect outcome (83 percent did so) 
much more commonly than they judged cos-
tumes to affect outcome (33 percent did so), al-
though the evidence with respect to the two fea-
tures was identical.

To gain further insight, we presented respon-
dents with an additional task [see box on oppo-
site page]. 

In this second case, there were no correct an-
swers. One cannot make justifi able predictions 

Do studies represent the cognitive performance of 
average people in their thinking about everyday affairs?( )
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given the indeterminate causal status of two of 
the features: door prizes and costumes. Neverthe-
less, respondents’ certainty regarding the predic-
tions they made remained as high as it had been 
for their causal judgments. Their predictions, 
moreover, were informative. For example, to infer 
whether a respondent judged the auction feature 
as causal, we compared the predictions the person 
made for a particular pair of cases—specifi cally, 
those two cases that involved door prizes. If the 
auction was being regarded as causal, predictions 
for these two cases (one with the auction present 
and the other with it absent) should have differed. 
If the auction was being regarded as noncausal, 
its presence or absence should have had no infl u-

ence and predictions for these two cases should 
have been identical. Similarly, comparing the pre-
dictions for the two cases involving costumes al-
lowed us to infer whether the respondent judged 
the comedian as causal. 

The implicit judgments that respondents 
made in the prediction task tended to be incon-
sistent with the causal judgments they had made 
in the judgment task when they were asked to 
indicate explicitly whether a factor was causal 
(“helped ticket sales”). Only 15 percent made 
consistent judgments across both tasks. Similar-
ly, people were inconsistent in the implicit causal 
attributions they made in response to the ques-
tions about which features had infl uenced each 
of their predictions. Among the 63 percent who 
had correctly judged the inclusion of a comedian 
as having no causal effect in the judgment task, 
for example, a majority nonetheless indicated 
that the presence or absence of a comedian had 
infl uenced their predictions. Particularly diffi cult 
was recognizing that a feature whose presence 
positively affected an outcome would negatively 
affect the outcome when it was removed. 

Reconciling the Inconsistencies
How can we reconcile the inconsistent and 

incautious causal judgments made by people 
waiting in a train station—judgments they 
claimed to be certain of—with the reasoning 
skills observed in college students and even four-
year-olds? The answer is invariably multifaceted. 
Our respondents took the task seriously and were 

motivated to answer the questions to the best of 
their ability to justify receiving their fi ve dollars. 
But they were unlikely to focus on the task as a 
reasoning test, designed to assess their mental 
processes, as readily as would college students, 
who have become familiar with such tests. The 
purpose, which most college students recognize, 
is not to achieve a solution (whether it be maxi-
mizing ticket sales or designing a bridge suffi -
cient to support a given weight) but rather to dis-
play how they go about tackling the problem. 
College students have learned to behave accord-
ingly, looking at the information given and deter-
mining how they should use it to produce an an-
swer. Unsurprisingly, then, we found that re-

spondents with a college background made 
sounder judgments than those without it did.

Those who do not possess this “academic” 
mind-set, in contrast, tend to focus on getting the 
problem solved and allocate little attention to the 
mental operations they use in the process. In get-
ting to a solution, they bring to bear everything 
they know that might be of use. Based on their 
own prior knowledge that door prizes seem more 
likely to be a winner for fund-raising than cos-
tumes, they judge door prizes as causal—even 
though the presented evidence provides no sup-
port for this difference. Keeping track of how 
they responded in an earlier part of the interview, 
so as to maintain consistency, will not help solve 
the problem and thus is not a high priority. For 
such people, the best reading of how things look 
at the moment is what is important. Once a deci-
sion is reached, moreover, expressing confi dence 
and certainty is better than wavering.

So who is using the “smarter” approach? 
Why put old beliefs on hold when evaluating new 
information? Aren’t people most likely to come 
to the best conclusions if they make use of all they 
know while reaching them? In many contexts, 
the answer is yes. Yet being able to evaluate “the 
information given” to determine exactly what it 
does (and does not) imply is also an important 
skill—and not just within the rarefi ed halls of 
academia.

Suppose, for example, I am thinking about 
trying the new weight-loss product my friends 
are talking about, but they tell me they have 

Aren’t people most likely to come to the 
best conclusions if they make use of all they know? ( )
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heard it could cause cancer. When I go to the 
medical library to look up a recent study on the 
product, I want to be able to interpret what it 
says, independent of prior thoughts I may have. 
In reaching a decision, I may ultimately integrate 
what the report says with other considerations. 
But I could not do so were I not able to interpret 
the document in its own right. 

In his 2004 book, The Robot’s Rebellion, 
Keith E. Stanovich of the University of Toronto 
similarly makes the case for the importance of 
what he calls “decontextualized” reasoning and 
describes studies in which participants fail to use 
it. The relevance of such reasoning is by no means 
limited to thinking about causality. Reaching a 
verdict in a legal trial, for example, is one com-
mon context in which jurors are required to rely 
on the presented evidence alone, not on every-
thing that comes to mind related to this evidence. 
So is deductive reasoning, employing ancient 
Greek philosopher Aristotle’s classical syllo-
gisms. Stanovich notes, for example, that 70 

 percent of adult subjects accepted this syllogism 
as valid:

Premise 1: All living things need water.
Premise 2: Roses need water.
Conclusion: Roses are living things.

Because we know the conclusion to be true in 
the real world, it is easy to accept, even though it 
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does not follow logically from the premises. To 
be convinced of this fact, we need only compare 
it with a syllogism identical in form:

 
Premise 1: All animals of the hudon class 
are ferocious.
Premise 2: Wampets are ferocious.
Conclusion: Wampets are animals of the 
hudon class.

Typically only 20 percent of people accept 
this conclusion as correct. The other 80 percent 
correctly reject it, the improvement in perfor-
mance presumably arising because no obfuscat-
ing real-world knowledge got in the way. 

As the research we conducted at the train sta-

tion suggests, decontextualization is not the only 
skill in the careful reasoner’s mental tool kit. 
Consistency and avoiding undue certainty in 
one’s judgments are also important. Undue cer-
tainty refl ects a failure in “knowing what you 
know” (also called metacognition) and underlies 
the rigidity in thinking that is a major contributor 
to human strife. Inconsistency can be similarly 
self-serving, allowing us to  protect our favorite 
theories without subjecting them to the same 
standards of evidence to which we subject those 
of others. We maintain that superior skill was the 
cause of our team’s victory, whereas the other 
team’s win was because of luck. 

The authors made no assessment of consistency 
or certainty of the causal judgments of the four- JI
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year-olds in the study described earlier. But we can 
see why these children may have had an easier time 
evaluating evidence than the adults in our study 
had. The scenario involving different colored fl ow-
ers engaged very little in the way of prior knowl-
edge regarding which colors would be more likely 
to make a monkey sneeze. The adults, in contrast, 
had much prior experience that they could bring 
to bear on matters of event planning, ticket sales 
and the enjoyableness of different activities. This 

rich knowledge made it more challenging for them 
to evaluate the evidence in its own right.

What the competence displayed by the sub-
jects in Schulz and Gopnik’s study does show, 
however, is that the underlying reasoning pro-
cesses entailed in multivariable causal inference 
(involving multiple potential causes) have devel-
oped to at least a rudimentary degree among 
four-year-olds. More important, this is compe-
tence that we can build on in devising the kinds 
of educational experiences that will help older 
children and adolescents, and even adults, be-
come more careful causal reasoners.

Other research that my colleagues and I have 
done shows that both children and adults do 
come to reason more critically about causality if 
they are provided frequent opportunities to prac-
tice evaluating evidence and making causal judg-
ments and predictions. Early adolescent students 
initially show the kinds of faulty multivariable 
causal reasoning that have been illustrated here. 
But if they engage with problems of this kind over 
the course of several months, their reasoning im-
proves sharply. The same is true of young adults 
enrolled in a community college.

Thinking Forward
The message we might glean from the re-

search I have described is twofold. First, the caus-
al reasoning of average adults regarding everyday 
matters is in fact highly fallible. People frequent-
ly make unwarranted inferences with unwar-
ranted certainty, and it is likely that they act on 
many of these inferences. 

 Second, although people may leap to unwar-
ranted conclusions in their judgments about cau-
sality, we should not jump to the conclusion that 
this is the way things must be. Thinking is ame-

nable to improvement, and with practice it be-
comes more careful and critical. Performance on 
standardized tests of “basic skills” of literacy and 
numeracy has come to occupy center stage as a 
measure of how successful schooling has been at 
teaching students what they need to know. In 
contrast, learning to make sound judgments 
about matters of the kind people encounter in 
everyday life has not been a high priority as an 
objective of education.

Such aspects of cognition may be recognized 
as warranting more attention, as people today 
struggle to interpret escalating amounts of infor-
mation about increasingly complex matters, 
some of which have implications for their very 
survival. By promoting the development of skills 
that will help them meet this challenge, we could 
enrich conceptions of what is important for stu-
dents to learn. As noted earlier, frequent oppor-
tunity to investigate diverse forms of evidence 
and draw conclusions from them does strengthen 
reasoning skills. Even getting into the habit of 
asking oneself and others simple questions like 
“How do we know?” and “Can we be certain?” 
goes a long way toward the objective of sound, 
rigorous thinking. 

In an era of escalating pressure on educators 
to produce the standardized test performance 
 demanded by No Child Left Behind legislation, 
is it sensible for them to even think about under-
taking anything more? Certainly young people 
must become literate and numerate. But in the 
end, what could be a more important purpose 
of education than to help students learn to exer-
cise their minds to make the kinds of careful, 
thoughtful judgments that will serve them well 
over a lifetime? M

(Further Reading)
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M. Weinstock and M. A. Cronin in Applied Cognitive Psychology, Vol. 17, 
No. 2, pages 161–181; 2003.

◆  The Robot’s Rebellion: Finding Meaning in the Age of Darwin. 
Keith E. Stanovich. University of Chicago Press, 2004.

◆  Education for Thinking. Deanna Kuhn. Harvard University Press, 2005.

Rich knowledge can make it more challenging 
to evaluate evidence in its own right.( )
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S e d u c e d   
Scientists have uncovered key clues to a strange 

disorder that puts its victims to sleep without warning—often 

at their own peril. The science boosts hope for new treatments 

while shedding light on the secrets of sleep

any schoolchildren try to 
sneak naps at their desks to get 
through the boring parts of 
class. Rainer Schmitt, on the 
other hand, always fought 
hard to stay awake. He would 
nod off anyway—in virtually 

every class period. And it was never the 
teacher’s fault. Since childhood, Schmitt has 
suffered from an unusual neurological disor-
der: narcolepsy.

Now a 56-year-old math teacher, Schmitt 
still struggles with overwhelming daytime 
sleepiness and fatigue, the hallmark symp-
tom of narcolepsy. Instead of feeling awake 

for 16 hours and sleepy for eight, as most 
people do, Schmitt, like other narcoleptics, 
wants to sleep every couple of hours during 
the day. Fleeting urges to nod off plague him. 
Eventually the desire to sleep is overwhelm-
ing, and then he may actually fall asleep, 
usually for a few seconds or up to several 
minutes. He may nod off in the middle of a 
lecture, meeting or conversation. He could 
even fall asleep at the wheel.

Narcolepsy affl icts one in 2,000 Ameri-
cans—at least 150,000 people in this coun-
try—and possibly many more. People with 
the disorder typically do not recognize their 
sleepiness as a sign of a disease, experts say, 

M
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 b y  S l e e p
By Joachim Marschall

so they do not consult a doctor. As a result, 
they are often diagnosed with the disorder 10 
to 15 years after their fi rst symptoms  appear. 

All of that time, studies have shown, peo-
ple with narcolepsy suffer immensely at work 
and in their social relationships. Many are 
unemployed, because employers or potential 
ones often dismiss them as lazy and fail to 
provide the accommodations these people 
need to perform well.

German psychiatrist Carl Friedrich Otto 
Westphal fi rst described narcolepsy in 1877, 
yet only recently have researchers begun to 
decipher the biological causes of this strange 
malady. Notably, they have pinpointed a 

brain chemical that is conspicuously absent 
in the brains of narcoleptics. What is more, 
surprising new evidence suggests that narco-
lepsy may be an autoimmune disorder like 
type 1 diabetes or multiple sclerosis. The re-
cent work has led to powerful theories about 
what has gone awry in narcoleptics’ brains 
and to possible new remedies for this debili-
tating disorder.

Living in Dreamland
Doctors usually diagnose narcolepsy by 

listening in on a person’s brain at night. In a 
sleep study, or polysomnogram, electrodes 
pick up a subject’s brain waves and muscle 

AM I AWAKE? 
Narcoleptics 
struggle against 
sleepiness all 
day long . . .
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move ments throughout the night, revealing the 
periods when the patient is awake or in the vari-
ous stages of sleep.

During normal sleep, a person fi rst enters so-
called non–rapid eye movement (NREM) sleep, 
starting with the fi rst stage and then passing 
through stages 2, 3 and 4, which are progres-
sively deeper and more intense. After about 90 
minutes, rapid eye movement (REM) sleep be-
gins. The eyes shift rapidly under the eyelids, and 
the brain is active, creating dreams.

In contrast to this pattern, narcoleptics start 
REM sleep within a few minutes of dozing off, a 
phenomenon called sleep onset rapid eye move-
ment period (SOREMP). Doctors consider 
SOREMP a diagnostic red fl ag. Narcoleptics also 
spend signifi cantly more time in REM sleep than 
healthy people do. That is, they dream a lot—per-
haps too much. 

The long periods that narcoleptics spend in 
REM sleep may deprive them of deep sleep, the 
phase that is crucial to physical recovery and cell 
regeneration as well as feeling alert in the morn-
ing. Thus, narcoleptics’ daytime drowsiness may 
stem largely from a failure in the mechanism that 
governs REM sleep.

Consistent with this idea, many narcoleptics 
appear to suffer REM sleep–like episodes in the 
daytime. They may see or hear dreamlike images 
or sounds just before falling asleep or just after 
awakening from their midday naps, for example. 

Curiously, many of them also experience bizarre 
muscle collapse, or cataplexy, that is reminiscent 
of the muscle slackening that occurs during nor-
mal REM sleep. 

In cataplexy, strong emotions such as elation, 
surprise or anger may cause a narcoleptic’s knees 
to buckle or his or her head to drop. In the worst 
cases, the entire muscle system fails, causing the 
person to fall down, paralyzed, for a few seconds 
to several minutes. “You collapse like a building 
hit by a bomb,” Schmitt says. Similarly, in nor-
mal REM sleep, while the brain and eyes are ac-
tive, the body is virtually immobile thanks to 
reduced muscle tone, something that may pre-
vent people from acting out their dreams.

Narcolepsy may not just be a REM sleep dis-
order, however; narcoleptics also display certain 
oddities in NREM sleep, according to work 
 reported in 2005 by neurologist Raffaele Ferri 
and his colleagues at the Oasi Institute for Re-
search on Mental Retardation and Brain Aging 
in Troina, Italy. The Oasi investigators recorded 
bursts of brain activity called cyclic alternating 
patterns (CAPs) during NREM sleep in the 
brains of 49 narcoleptics, comparing them with 
37 normal sleepers of the same age. The research-
ers recorded many fewer CAPs from the narco-
leptics than from the normal sleepers, who typi-
cally have several hundred CAPs, each of which 
lasts just a few seconds, during the night. In ad-
dition to suggesting that NREM sleep is also im-
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The nighttime brain-wave patterns of a narcoleptic show 
an unusually high number of rapid eye movement (REM) 
sleep episodes (yellow) as well as much lower numbers 

of cyclic alternating patterns (CAPs) (orange) and restor-
ative deep-sleep phases, as compared with those of a 
healthy person.
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paired in narcolepsy, such CAP frequency aber-
rations may be indicative of a sleeping process 
that is less restorative than a healthy sleeper’s, the 
scientists suggest.

Java Juice
Providing some of the fi rst clues to the bio-

chemical cause of such abnormal sleep, new stud-
ies are focusing on hypocretin, a tiny brain mol-
ecule produced by a cluster of only 10,000 to 
20,000 cells packed at the back of the hypothal-
amus, a cone-shaped structure at the base of the 
brain. When hypocretin was fi rst discovered in 
1998, it was thought to be an appetite regulator, 
because this was the supposed job of that part of 
the hypothalamus. But since then, evidence has 
accumulated connecting hypocretin, or the lack 
of it, to narcolepsy. 

Emmanuel Mignot, who leads the Center for 
Narcolepsy at the Stanford University School of 
Medicine, and his colleagues reported in 1999 
that a mutation in the gene for one of the recep-
tors that binds hypocretin caused narcolepsy in 
dogs. Meanwhile a team led by Masashi Yanagi-
sawa of the University of Texas Southwestern 
Medical Center at Dallas showed that mice that 
could not produce hypocretin behaved just like 
narcoleptics. Mignot’s group soon found that 90 
percent of human narcoleptics lacked hypocretin 
in either their brain tissues or cerebrospinal fl uid 
(the liquid that surrounds the brain). These stud-
ies, published in 2000, suggest that a lack of this 
neuropeptide causes narcolepsy and the accom-
panying fl ights into dreamland. 

Exactly what function hypocretin plays in the 
body—and thus what is missing in narcoleptics—

is still controversial. Some researchers suggest 
that hypocretin’s role is to keep people awake 
and that, accordingly, narcolepsy results from 
inadequate stimulation of wake-promoting brain 
regions. This idea is consistent with the pattern 
of hypocretin secretion in the squirrel monkey, 
an animal with a sleep-wake cycle similar to that 
of humans.

A few years ago Mignot and his colleagues 
measured the amount of hypocretin in squirrel 
monkeys’ brains during a typical day. They found 
a low level in the morning on awakening. Then 
the amount gradually rose, peaking at the end of 
the day just before the monkeys fell asleep. When 
the animals dozed off, the hypocretin level fell, 
eventually returning to the starting level. These 
results, reported by the Stanford team in 2003, 
suggest that hypocretin, though not promoting 
initial wakefulness, helps to maintain alertness 

as the day wears on to counteract increasing fa-
tigue. Without it, narcoleptics can remain awake 
comfortably only for a few hours.

A study in rats, reported in 2000, supports 
this view, while also helping to account for the 
abundance of REM sleep in narcoleptics. Biolo-
gist Luis de Lecea and his colleagues at the 
Scripps Research Institute in San Diego injected 
rats with hypocretin in a brain region ordinarily 
stimulated by hypocretin. The rats stayed awake 
70 percent longer than usual. In addition, when 
the hypocretin-injected rats did sleep, they spent 

OR AM I DREAMING? 
. . .  and their bodies 
often drop off 
to sleep without 
warning.

(The Author)

JOACHIM MARSCHALL is a psychologist working as a freelance 
science writer in Mainz, Germany.

COPYRIGHT 2007 SCIENTIFIC AMERICAN, INC.

http://www.sciammind.com/


56 SCIENTIFIC AMERICAN MIND Februar y/March 2007

considerably less time in REM sleep than rats 
injected with saline did. Thus, hypocretin may 
maintain alertness at least in part by specifi cally 
blocking the excessive intrusion of dreams into a 
person’s sleep-wake cycle.

But others say that hypocretin’s job is to po-
lice the barriers between various states of con-
sciousness so that the brain does not readily 
switch between them. Neurobiologist Thomas 
Scammell of Beth Israel Deaconess Medical Cen-
ter in Boston, in collaboration with Yanagisawa 
and others, carefully measured and observed the 
sleep-wake cycles of a strain of mice that cannot 
produce hypocretin. Although the mutant mice 
spent normal amounts of time awake, asleep, and 
in REM and NREM sleep, like human narcolep-
tics they shifted with unusually high frequency 
among states of wakefulness, dozing, deep sleep 
and REM sleep. 

This abnormal shifting was not because the 

mice were unable to maintain alertness. Scam-
mell’s team found that under a stressful condi-
tion such as being put in a new cage—which typ-
ically induces heightened arousal—the mutant 
mice stayed awake just as long as normal mice, 
suggesting that alertness mechanisms are intact 
even in the absence of hypocretin.

Death in the Brain
Scientists are also making headway in ex-

plaining the lack of hypocretin in narcoleptics. 
Research has shown that narcoleptics have only 
about 10 percent of the normal number of hypo-
cretin-producing cells in their hypothalamus. 
Their lack of such cells may refl ect a problem 
with their immune systems.

People carry different types of immune 
 system proteins, called human leukocyte anti-
gens (HLAs), on the surface of their white blood 
cells. Many autoimmune disorders, in which the 
 immune system mistakenly attacks healthy body 
tissues instead of, say, infectious microbes, 
are associated with a distinctive set of these 
 molecules.

In the 1990s Mignot and his colleagues dis-
covered that about nine out of 10 patients with 
sleep-wake disturbances bore the HLA subtype 
HLA-DQB1*0602, which is less common in 
healthy sleepers. This fi nding, according to Mi-
gnot and his Stanford colleague Seiji Nishino, 
suggests that narcolepsy may be an autoimmune 
disorder: narcoleptics’ immune systems may mis-
takenly attack and destroy their hypocretin-pro-
ducing cells. Additional research supports this 
view. For instance, researchers have been able to 
induce certain features of narcolepsy in mice by 
injecting them with immune system proteins 
from narcoleptics.

Both genetic and environmental factors are 
thought to underlie the development of narco-
lepsy. One to 4 percent of children with a narco-
leptic parent will develop this disorder. Their risk 
is 20- to 80-fold higher than the incidence in the 
general population, suggesting that there are one 
or more genes that confer a risk of disordered 
sleep. One of them might be an immune compo-
nent such as HLA-DQB1*0602.

Genetics, however, cannot fully account for 
narcolepsy. About one fi fth of the healthy popu-
lation also carries HLA-DQB1*0602. And if an B
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Top researchers suggest that narcolepsy may actually 
be an autoimmune disease like type 1 diabetes.( )

Driving while 
drowsy: A narco-

leptic may fi nd 
himself literally 

asleep at 
the wheel.
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identical twin has narcolepsy, the other twin 
(whose genetic material is identical to that of his 
or her sibling) will develop the disorder only a 
third of the time. 

Which environmental factors might tip the 
balance toward narcolepsy is still unknown. 
One possibility is stress. John Harsh of the Uni-
versity of Southern Mississippi, along with Dante 
Picchioni of the Walter Reed Army Institute of 
 Research in Silver Spring, Md., asked patients with 
narcolepsy to describe what was happening in their 
lives just before they got sick. Compared with 
healthy volunteers surveyed about similar periods 
in their lives, a relatively high percentage of nar-
coleptics had experienced life-changing events—

such as the birth of a child, getting a new job or 
moving to a new home—in the months before the 
onset of narcoleptic symptoms. Thus, major life 
changes, and the accompanying  psychological 
stress, may alter the immune system in ways that 
facilitate the emergence of the disorder. 

Some researchers hypothesize that prenatal 
infections may play a role as well. At least two 
research teams—one including Mignot and the 
other led by Harsh—have established a connec-
tion between birth month and narcolepsy: the 
disorder is unusually common among people 
born in March and disproportionately rare in 
people born in September. Other neurological 
disorders follow similar patterns; multiple scle-
rosis clusters among people born between March 
and July, whereas epilepsy springs up more often 
among those born between December and 
March. Such patterns may result if infections 
that spur the development of neurological disor-
ders during a certain stage of pregnancy are more 
likely during some times of year than others.

Wake-up Calls
Preventing narcolepsy is probably an imprac-

tical goal. But medicine can help patients cope. 
Currently many narcoleptics take amphetamine-
like stimulants to combat daytime sleepiness. 
Some require antidepressants to treat cataplexy 
and dreamlike hallucinations. Doctors also often 
prescribe behavioral interventions such as sched-
uling naps during a patient’s sleepiest times. Such 
remedies target symptoms, however, rather than 
the cause of the disorder, and the drugs are not 
without side effects.

Researchers hope that the discovery of hypo-
cretin and its role in the disorder will lead to im-
portant new medications. Some say that the best 
approach most likely will be the replacement of 
missing hypocretin, although getting the mole-

cule—or something like it—into the brain is a 
formidable challenge. Hypocretins are unstable 
molecules. They easily disintegrate in the blood-
stream and digestive tract, so simply injecting or 
swallowing them will not be effective.

For now, Schmitt works around his narco-
lepsy. He can generally stay awake through the 
morning to teach. Then he divides up afternoons 
and evenings to accommodate his unusual nap-
ping needs. As a consequence, he may fi nd him-
self wide awake at 3 A.M., sitting at his desk, cor-
recting papers. “I have made my peace with my 
school,” he says. And the school has made peace 
with its math teacher’s sleep. M

G
E

T
T

Y
 I

M
A

G
E

S
 

Actor Isaiah Wash-
ington, who stars 
in the television 
series Grey’s Anato-
my, has helped 
promote awareness 
of narcolepsy. 
A close friend 
of his suffers from 
the disorder.

(Further Reading)
◆  A Brief History of Hypocretin/Orexin and Narcolepsy. J. M. Siegel, 

R. Moore, T. Thannickal and R. Nienhuis in Neuropsychopharmacology, 
Vol. 25, No. S5, pages S14–S20; November 2001.

◆  Sleeping with the Hypothalamus: Emerging Therapeutic Targets for 
Sleep Disorders. E. Mignot, S. Taheri and S. Nishino in Nature Neurosci-
ence, Vol. 5, Supplement, pages 1071–1075; November 2002.

◆  Sleep, Sleep Disorders and Hypocretin (Orexin). E. Mignot in Sleep 
 Medicine, Vol. 5, Supplement 1, pages S2–S8; June 2004.

◆  Symptomatic Narcolepsy, Cataplexy and Hypersomnia, and Their 
 Implications in the Hypothalamic Hypocretin/Orexin System. 
S. Nishino and T. Kanbayashi in Sleep Medicine Reviews, Vol. 9, No. 4, 
 pages 269–310; August 2005.

◆  Environmental Risk Factors for Narcolepsy. Dante Picchioni. ProQuest/
UMI, 2006.

◆  Narcolepsy Internet’s Jumpstation list of URLs on narcolepsy: 
www.narcolepsy.org/narc.links.html

◆  Narcolepsy Network: www.narcolepsynetwork.org
◆  National Institute of Neurological Disorders and Stroke site on narcolepsy: 

www.ninds.nih.gov/disorders/narcolepsy/narcolepsy.htm
◆  National Sleep Foundation information on narcolepsy: 

www.sleepfoundation.org/sleeptionary/index.php?id=12
◆  Stanford University School of Medicine, Center for Narcolepsy: 

http://med.stanford.edu/school/Psychiatry/narcolepsy
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A 
girl and a man are sitting on a park bench. She’s staring into a book; he’s 
staring at her. After a while they start to talk and get into a friendly conver-
sation. “Would you like to sit on my lap?” he asks softly. The stirrings of 
sexual excitement are faintly audible in his voice.

Uncomfortable, moviegoers squirm in their seats. They are watching Ni-
cole Kassell’s The Woodsman, a 2004 movie 
about the life of a pedophile. After 12 years be-
hind bars for child molestation, Walter is trying 
to make a new life for himself. He has his own 
apartment, holds a job and has recently married. 
But the path to a normal existence is diffi cult. His 
co-workers are suspicious and give him the cold 
shoulder; his sister and the police have nothing 
but contempt for him. Viewers wonder whether 
such a man can ever fi nd redemption. Perhaps he 
should be permanently removed from society.

The public does not like to take chances with
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MOST PEOPLE ARE REPULSED BY THE IDEA OF SEX WITH CHILDREN. BUT 
KEEPING CHILDREN SAFE FROM PEDOPHILES MEANS TRYING TO DISCOVER HOW 
THIS DISASTROUS CRAVING COMES ABOUT—AND HOW TO TAME IT
BY PEER BRIKEN, ANDREAS HILL AND WOLFGANG BERNER

Abnormal Attraction
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GUILT MEETS INNOCENCE
Pedophiles live in a constant 

struggle with their sexual 
urges. Most of them conceal 

their feelings their entire lives 
for fear of condemnation 

and punishment.
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pedophiles—people who are sexually excited by 
children. Some 89,000 children in the U.S. were 
sexually abused in 2002, according to the De-
partment of Health and Human Services, and 
other studies suggest far higher numbers. Mean-
while one in seven youngsters aged 10 to 17 re-
ceived an online sexual solicitation in 2005, re-
ports the National Center for Missing and Ex-
ploited Children. Pedophiles are responsible for 
many of these solicitations and abuse cases. And 
among convicted pedophiles—especially those 
drawn to boys—the recidivism rate is high.

Yet not all adults who abuse children are pe-
dophiles. Some of the abusers are not, in fact, 
especially attracted to children but target them 
because they are weaker and more pliable than 
adults. What is more, not all people who have 
pedophile tendencies act on them or turn violent. 
Indeed, given the consequences of being identi-
fi ed, many pedophiles remain undercover, sur-
rounded by children while struggling with their 
secret desire.

And that can be dangerous.
Thus, some researchers are pushing the pub-

lic to see pedophilia as a psychological disorder 
that calls for study and treatment—for no less a 
reason than the safety of children worldwide. 
The idea is to separate this mental state from 
criminal acts of child abuse, because the two do 

not always go hand in hand. This tactic, after all, 
may be the only way to attract into treatment the 
untold numbers of undiscovered pedophiles and 
reduce the chances that any of them will ever 
harm a child.

Offi cially Sick
In 1886 German psychiatrist Richard Frei-

herr von Krafft-Ebing coined the term “pedo-
phile” (from the Greek pais, meaning “child,” 
and philia, meaning “love” or “friendship”). 
Krafft-Ebing was also one of the fi rst to separate 
the desire for children from the behavior of child 
abuse. In his then revolutionary work, Psycho-
pathia Sexualis (Pyschopathy of Sex), Krafft-
Ebing opined that sexually deviant thoughts 
were not criminal per se but should in some cases 
be seen as an illness. Indeed, pedophilia is pres-
ent in the American Psychiatric Association’s Di-
agnostic and Statistical Manual of Mental Dis-
orders (DSM-IV). This volume defi nes pedophil-
ia as all recurrent sexually exciting fantasies, 
impulsive desires and behaviors that include sex-
ual acts with a child and that occur over a period 
of at least six months.

Krafft-Ebing also pioneered a distinction be-
tween hard-core pedophiles—those whose predi-
lection came to the fore at puberty—and other 
forms of child abuse in which children are used 
as substitutes for adults. These pedophiles turn 
to children later, after an adult relationship has 
failed or they realize that the possibility of one 
is remote. 

Among the latter class are “situational mo-
lesters.” These people are usually incapable of 
having relationships with an equal—perhaps be-
cause of a mental disability—or may turn to chil-
dren after experiencing frustration or humilia-
tion in an adult relationship. In a subcategory 
called senescent pedophilia, for example, men 
target impressionable and compliant partners be-
cause of their own senility or increasing impo-
tence. Situational molesters also include individ-
uals who have ongoing contact with children 
because of their work, and thus may be drawn 
into situations in which they use their charges for 
their own sexual gratifi cation.

Love Gone Awry 
Research into the causes and treatment of pe-

dophilia remains somewhat fragmentary. One de-
terrent to such research is that scientists and clini-
cians who study and try to treat the condition are 
often branded as supporters of illegal sexual acts 
against children rather than as people trying to K
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U.S. Representa-
tive Mark Foley of 

Florida resigned 
after being ac-

cused of sending 
sexually explicit 
electronic mes-
sages to current 

and former male 
pages, who were 
younger than 18 

at the time.
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understand and alleviate a psychiatric disorder.
Nevertheless, like other complex psychologi-

cal traits, pedophilia is thought to stem from 
a combination of genetic and environmental 
 factors. Many experts believe that disorders of 
sexual preference emerge from childhood experi-
ences during critical periods in human develop-
ment. In particular, several studies have con-
fi rmed that pedophiles are unusually likely to 
have been victims of violence and sex abuse as 
children. In one such study in 2001, researchers 

at the Royal Free Hospital School of Medicine 
and University College London reviewed the case 
notes of 225 male sex abusers and 522 other male 
patients being treated in a London clinic for sex 
offenders and sexual deviants. They found that 
abusers had themselves been victims of sexual 
violence considerably more often than the pa-
tients who had not committed sex abuse, suggest-
ing a victim-to-perpetrator cycle in some men 
who commit sex crimes.

David Skuse and his colleagues at the Insti-
tute of Child Health in London went further, 
identifying other factors that push a male sex-
abuse victim to commit a sex crime later on. Of 
224 young male victims of sex abuse, 26 (12 per-
cent) ended up committing sexual offenses, typi-
cally with children, by the time the researchers 
stopped following them seven to 19 years later. 
The victims who became perpetrators, the scien-
tists reported in 2003, commonly had experi-
enced neglect and lack of supervision, along with 
abuse by a female; often they had also witnessed 
violence among family members. Such a hostile 
childhood, psychoanalytic theory goes, can cre-
ate a need to replace feelings of “defeat” with 
those of “triumph.” To accomplish this emotion-
al shift, a person may turn the tables and become 
the sexual aggressor as an adult. 

In other cases, however, the abused or other-
wise troubled pedophile seeks less to dominate 
than to establish a “genuine” relationship with a 
child, opines sociologist David Finkelhor of the 
University of New Hampshire. Such men tend to 
identify strongly with the thought patterns and 
lives of children, a trait that often goes along with 
a lack of education and of self-esteem. In such 
cases of so-called emotional congruence, a man 

may feel happiest and most secure when he 
spends much of his time with children and may 
even act childish himself.

Pedophiles often have other issues, too, ac-
cording to Finkelhor, such as deep-seated sexual 
anxiety that blocks the development of normal 
sexuality. A general lack of inhibition rounds out 
the picture: pedophiles may suffer from psychosis, 
poor impulse control or alcoholism. Supporting 
the notion of pedophiles as impulsive, a research 
team led by psychologist Ronald Langevin of the 

University of Toronto discovered differences in an 
area of the frontal lobe in men who molest chil-
dren as compared with normal men. This region 
of the brain is critical for impulse control among 
its other, higher-level reasoning functions. 

Biology to Blame?
In some cases, the roots of pedophilia may be 

less psychological than biological. For instance, 
preliminary data from 2002 link childhood brain 
trauma to pedophilia. A research team led by 
Ray Blanchard of the University of Toronto took 
the medical histories of about 400 pedophiles 
and 800 nonpedophiles and found that the pedo-
philes were more likely than the others to have 
had accidents causing loss of consciousness be-
fore age six. (Such accidents were also associated 
with lower intelligence and educational level.)

That does not necessarily mean that the early 
brain trauma caused the pedophilia, the authors 
note. It is possible that pedophiles are more likely 
to have been born with brain defects that can lead 
to pedophilia and that also made them accident-
prone (and thus more likely to fall and hurt their 
heads). In that instance, the brain injury would 
simply be incidental to the pedophilia and not a 
cause of it. Other brain-based abnormalities—

such as attention defi cit-hyperactivity disorder 
(ADHD)—have been loosely associated with both 
pedophilia and being accident-prone. (Although 

(The Authors)

PEER BRIKEN is a physician and ANDREAS HILL is chief physician at the 
Institute for Sexual Research and Forensic Psychiatry at the Hamburg-
 Eppendorf University Clinic in Germany. WOLFGANG BERNER is a sex 
 researcher, psychoanalyst and director of the institute.

Some 89,000 children in the U.S. were sexually abused 
in 2002, according to one study.( )
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pedophiles are more likely than others to have 
been diagnosed with ADHD as children, this does 
not mean that children with ADHD are likely to 
become pedophiles.) [For more on ADHD, see 
“Informing the ADHD Debate,” by Aribert 
Rothenberger and Tobias Banaschewski; Scien-
tifi c American Mind, December 2004.]

Meanwhile, using family-history question-
naires, a team led by Fred Berlin at the Johns 
Hopkins School of Medicine found higher rates 

of  pedophilia among members of pedophiles’ im-
mediate families than among the families of non-
pedophiles. No one has found specifi c gene vari-
ants associated with pedophilia, however. Even 
if such genes are discovered, they are unlikely to 
fully account for the disorder.

Getting Help
Treatment for pedophilia typically involves a 

combination of talk therapy and medication. Psy- C
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SA Mind: Can pedophiles be 
changed?
Beier: A person’s sexual prefer-
ence can never be completely re-
oriented; this includes his sexual 
orientation, age preference and 
predilection for particular sexual 
practices. Many disturbances or 
diseases can’t be cured per se, 
but they can be effectively treat-
ed. Take diabetes. A diabetic has 
to keep his or her blood sugar 
within a normal range, eat sensi-
bly and exercise. Over time, he or 
she learns to pass by the doughnut shop or ice cream 
parlor. The same applies to sexual disorders: people who 
are affected have to learn to control their impulses so 
that they don’t harm themselves or others.

SA Mind: How do you support your patients in this 
 endeavor?
Beier: It is counterproductive to blame these men for 
their sexual orientation and fantasies. But everyone is 
responsible for his own behavior. In our treatment pro-
gram, we help patients develop strategies for avoiding 
sexual situations with children so that they don’t act on 
their fantasies. That said, patients must want to change. 
No one can be successfully treated against his will.

SA Mind: Are pedophiles responsible for all child 
sex abuse?
Beier: By no means. Many molesters are sexually at-
tracted to adults. They act out on children because [the 
latter] can’t defend themselves the way adults can. Our 

project is not geared toward this 
group of perpetrators.

SA Mind: There are different 
types of pedophiles. Do you of-
fer different types of treatment?
Beier: There are basically two 
groups: those oriented exclusively 
toward children and those oriented 
toward both adults and children. 
Treatment is primarily based on in-
clusion in one of these groups rath-
er than on personality factors.

SA Mind: What are some of the differences in treat-
ing these two forms?
Beier: Men who do not respond exclusively to children 
have better prospects for channeling their sexuality in 
socially acceptable ways. We foster this in treatment by, 
for example, including his partner in the process— if he 
in fact has one. Sometimes shyness and insecurity with 
women are behind a man’s sexual interest in children, 
for example. 

For those who are exclusively attracted to children, we 
teach them to live responsibly with their predilection—

that is, to come to terms with it while understanding that 
they can never act on this particular sexual desire. 

SA Mind: You’ve been talking exclusively about men. 
What about women?
Beier: Although it is true that women are capable of and 
have committed child sex abuse, there is no such thing 
as a pedophile woman. At least I have never seen or 
heard of a single case over the course of my career.

Correcting Pedophilia 

 “Don’t become a molester” is the slogan of a 
research and treatment project at the Insti-
tute of Sexual Science and Sexual Medicine 

that Klaus M. Beier leads at Charité Hospital in Berlin. 

The program treats men who are sexually drawn to chil-
dren. The goal is to prevent such men from ever acting 
on their attractions to minors. 
 — Interview by Sabine Kersebaum

Klaus M. Beier studies diagnosis and  treatment 
of sexual preference and behavior  disorders.
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chotherapy can take one of two forms. Freudian 
psychoanalysis involves bringing to light trau-
matic events and identity crises from a patient’s 
childhood so that such problems may be discussed 
and resolved. Cognitive-behavioral therapy, on 
the other hand, is geared more practically toward 
helping patients identify—and avoid—the kinds 
of situations that may tempt them to engage in 
harmful behaviors. Therapists may also try to 
correct a patient’s cognitive distortions, such as 
the twisted notion that “the kid liked it.”

Sex offenders who successfully complete a 
psychological treatment program are less likely 
to commit another offense, or if they do reoffend 
the crime is typically not sexual in nature, write 
University of Leicester criminologist Charlotte 
Bilby and psychologist Belinda Brooks-Gordon 
of the University of London in a July 2006 review 
in the British Medical Journal. But not all pedo-
philes respond to psychotherapy, Bilby and 
Brooks-Gordon observe.

For additional help in subverting pedophilia, 
doctors may also prescribe medications such as 
selective serotonin reuptake inhibitors (SSRIs). 
These drugs are typically used to treat depres-
sion, anxiety and compulsive disorders, but can 
sometimes help pedophiles control their sexual 
urges. SSRIs boost the amount of the messenger 
substance serotonin in the brain; this boost is 
thought to have a positive effect on a person’s 
emotional state. Our team reported in 2003 that 
these medications signifi cantly decreased sexual 
fantasies, sexual desire and compulsive mastur-
bation in pedophiles. These drugs, however, have 
not yet been proved to work against pedophilia 
in a clinical trial that compares them with a 
 placebo.

Other promising medications target the 
 hormonal regulatory system that is governed by 
a duet of small regions at the base of the brain: 
the  hypothalamus and the pituitary gland. In one 
of their hormonal collaborations, the hypothala-
mus produces something called luteinizing 
 hormone-releasing hormone (LHRH), which in 
turn causes the pituitary to release LH. LH then 
prompts the testes to produce and secrete the 
male sex hormone testosterone.

Drugs such as leuprolide acetate, a so-called 
LHRH analogue, can block this sequence of 
events and thus dramatically decrease testoster-
one production, reducing it to castration levels. 
Patients with deviant sexual tendencies are sig-
nifi cantly less apt to act on their impulses when 
using these medications. In some cases, these 
drugs and others enable patients to feel suffi -

ciently unburdened to talk openly about their 
compulsive and often agonizing sexual fantasies 
and behaviors. 

Ironically, successful treatment can bring 
about its own complications. Often helping men 
gain control over their deviant sexuality ends up 
forcing them to let go of a distortion that for-
merly propped up their self-esteem. As a result, 
patients confront a major personal crisis. At this 
point, a psychotherapist tries to help a pedophile 
fi nd a suitable replacement for the emotional sta-
bility he had received from his pedophilic sexual-
ity. But even then, the work is far from done. 
Most pedophiles must struggle to restrain their 
predilections for the rest of their lives. M
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Both psychother-
apy and drug 
treatments can 
help prevent 
 pedophiles from 
acting on 
their urges.

(Further Reading)
◆  Risk Factors for and Impact of Online Sexual Solicitation of Youth. 

K. J. Mitchell, D. Finkelhor and J. Wolak in Journal of the American Medical 
Association, Vol. 285, No. 23, pages 3011–3014; June 20, 2001. 

◆  Pedophilia. P. J. Fagan, T. N. Wise, C. W. Schmidt, Jr., and F. S. Berlin 
in Journal of the American Medical Association, Vol. 288, No. 19, 
pages 2458–2465; November 20, 2002.

◆  Pharmacotherapy of Paraphilias with Long-Acting Agonists of 
Luteinizing Hormone-Releasing Hormone: A Systematic Review. 
P. Briken, A. Hill and W. Berner in Journal of Clinical Psychiatry, Vol. 64, 
No. 8, pages 890–897; August 2003. 

◆  Child Pornography Offenses Are a Valid Diagnostic Indicator of 
Pedophilia. M. C. Seto, J. M. Cantor and R. Blanchard in Journal of 
Abnormal Psychology, Vol. 115, No. 3, pages 610–615; August 2006.

◆ Crimes against Children Research Center: www.unh.edu/ccrc/
◆ FBI Kids’ Page: www.fbi.gov/fbikids.htm
◆ Stop It Now (Child Abuse Prevention): www.stopitnow.org
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Sticking 
Point

When it comes to understanding 
how acupuncture needles can heal, 

scientists are still only 
scratching the surface
By Susanne Kemmer

 T
he system of acupuncture can be traced back to 
China and has probably been practiced for thou-
sands of years. The therapy became an internation-
al crossover hit much more recently. In 1972 Presi-

dent Richard M. Nixon visited the People’s Republic, and 
the Western journalists accompanying him described spec-
tacular successes of acupuncture in anesthesia and pain con-
trol—including cesarean sections in which the women got 
only needles and no anesthetics.
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Even as acupuncture has grown in populari-
ty, though, it has never been able to shake suspi-
cions that it is merely an esoteric sham treatment. 
Over the years, researchers have discovered that 
the simple act of placing a needle through the 
skin does seem to benefi t some patients and trig-
ger a surprising array of physiological activity. 
But it is also clear that the technique may have 
powerful placebo effects that could explain its 
success. Sorting out the relative contributions of 

neurobiology and psychology to acupuncture’s 
power has become the yin and yang for research-
ers in this fi eld.

The traditional explanation for how acu-
puncture heals is based on the idea that a person’s 
life energy—Qi—runs along certain lines, or me-
ridians, through the body. Disease is believed to 
result from disruption in this fl ow. Qi is said to 
reach the upper level of the skin at more than 350 
specifi c points, and these points are where a ther-
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Acupuncture has never been able to shake suspicions 
that it is merely an esoteric sham treatment.( )
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apist can infl uence the streams of energy, restore 
balance and heal.

One of the problems of trying to pin down the 
science of acupuncture is that the term can 
 describe a wide variety of therapeutic approach-
es that diverged in each country that adopted 
the Chinese healing art. French, Japanese and 
Korean acupuncture versions exist, for example, 
and these variations do not completely agree on 
which Qi points to use for each illness. Many 
techniques are also used to stimulate these 
points: heat, pressure—even lasers. But the most 
famous, and for that reason the best studied, is 
the use of metal needles to penetrate the skin, 
followed by electrical or manual stimulation. An-
other  issue is that no one has been able to dis-
cover anatomical or physical structures that cor-
respond to Qi or to the meridians along which 
the energy runs.

Although the existence of Qi remains un-
proved, plenty of evidence confi rms that needles 
can affect biology. The best studied of these 
 effects are those that infl uence pain, starting 
with groundbreaking studies on pain relief by 
Ji-Sheng Han of Peking University’s Neurosci-
ence Research Center. In the 1970s and 1980s his 
group demonstrated that the body can release 
natural, or endogenous, painkillers called endor-
phins in response to the needles. Han performed 
electronic acupuncture on rats and then infused 
their blood into a control group that had never 
been treated. After treatment, the animals in 
both groups were less sensitive to pain, appar-
ently because the endogenous painkillers were 
transferred along with the blood.

Pricks vs. Pain
Many years and experiments later, acupunc-

ture is known to operate on many levels that con-
trol pain. The stimulation of nerve fi bers at the 
point of insertion causes the secretion of many 
factors known to infl uence pain processing. En-
kephalin and dynorphin, natural opiates pro-
duced by the body, are released and inhibit the 
electrical arousability of the nerve cells in the spi-
nal cord. This mechanism is how practitioners 
explain the direct painkilling effect of acupunc-
ture, the so-called immediate analgesic effect. As 
long as the needle is in the skin, the stimulus from 
the needle diverts the stimulus from the pain be-
ing fought.

Experts such as physician Marcus Baecker of 
the department of internal and integrative medi-
cine at the University of Duisburg-Essen in Ger-
many believe a second mechanism accounts for 

longer-lasting relief. Inhibitory synapses in an 
area of the spinal cord called the posterior horn 
can cause an enduring reduction in the conduc-
tivity of nerve fi bers passing the signals upward 
toward the brain, so that the real pain no longer 
reaches the cerebrum—and, as a result, is not 
consciously perceived.

But acupuncture’s infl uence also runs deep 
into the brain. Scientists at the China Academy 
for Traditional Chinese Medicine in Beijing and 
at Harvard Medical School published studies in 
2000 and 2002 that used functional magnetic 
resonance imaging (fMRI), a technique that 
monitors neuronal activity, to see whether nee-
dles inserted in the hand changed brain func-
tion. They found decreased activity in the hip-
pocampus, hypothalamus and other components 
of the limbic system, which is known to be in-
volved in pain sensation. Changes were also re-
corded in the activity of the somatosensory cor-
tex, a brain region involved in processing pain, 
when the researchers probed certain acupunc-
ture points. 

Acupuncture-stimulated release of hormones, 
neurotransmitters such as serotonin, and endor-
phins may explain some of the other physical ef-

(The Author)

SUSANNE KEMMER is a freelance science writer in 
Heidelberg, Germany.
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fects of this therapy, including changes in blood 
fl ow and immune cell function. That acupunc-
ture can trigger the release of multiple factors 
and cause shifts in brain function lends credence 
to the idea that it can infl uence many different 
systems of the body. And some clinical evidence 
supports this idea as well. 

A 1997 report sponsored by the National In-
stitutes of Health, for example, concluded that 
“clear evidence” indicates that needle acupunc-
ture is an effective treatment for a variety of con-
ditions, including nausea after surgery and che-
motherapy and vomiting caused by morning 
sickness during pregnancy. The report noted 
“reasonable evidence” for the ability of acu-
puncture to lessen pain from surgery and men-
strual cramps. In addition, unpleasant side effects 
from the needles were found to be less frequent 
than those associated with many conventional 
treatments.

With all this biological evidence, it might 
seem that the case for acupuncture’s effectiveness 
is all sewn up. But whereas some patients do seem 
to fare better after acupuncture treatment, it is 

not clear that the healing is caused by the needles 
themselves.

For Dominik Irnich of the department of an-
esthesiology at the University of Munich, some 
of the secret of this Chinese export lies in its 
psychological effects: “The patients simply get a 
lot more attention here. The patient and doctor 
are not separated by a desk—instead he both 
touches her with his hands and observes her care-
fully. In addition, there are continual conversa-
tions about problems and symptoms—that alone, 
as a rule, has a positive impact on the course of 
disease.”

Placebo or Not Placebo 
Determining how much of the effect of acu-

puncture is placebo has been diffi cult. It is clear, 
though, that some of the biological effects do not 
rely on the patient even being aware of the treat-
ment, as demonstrated in a 2004 study by Win-
fried Meissner’s research team at the Friedrich-
Schiller University of Jena in Germany. The re-
searchers anesthetized 16 subjects and exposed 
them to what, in a conscious person, would have D
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been painful electric shocks to the right fore fi nger, 
while treating them at acupuncture points in the 
leg. During the procedure, they documented sub-
jects’ reactions using a method that measures 
evoked potential in their brain waves. These are 
characteristic lines in the electroencephalogram 
(EEG), which are produced in response to the stim-
uli—and correlate with pain. Although the sub-
jects were not conscious of the needles, their arous-
al potentials were reduced by the acupuncture.

Yet the real test of whether a treatment is bet-
ter than a placebo is to compare it with one in a 
placebo-controlled trial. For pharmaceuticals, 
that only requires making a sugar pill convincing 
enough to impersonate the drug under evalua-
tion. Convincing someone that a needle has gone 
through his or her skin—when it has not—is not 
an easy trick, however. 

A Deceptive Needle
That challenge has not stopped researchers 

from trying. In 1998 Konrad Streitberger and his 
colleagues at the Clinic for Anesthesiology of the 
University of Heidelberg in Germany reported 
their development of a needle that barely pricked 
the surface but was designed to look as if it had 
penetrated. As a result, the subjects—although 
they felt the needles—did not know that the nee-
dle was inserted into only the top layer of skin. 
The Heidelberg group found that the subjects 
who received a real acupuncture treatment evalu-
ated the procedure as considerably more success-
ful than did the patients who received placebo 
acupuncture.

Other trials, however, have come to different 
conclusions. In 2005 Irnich and his colleagues 
studied 270 people with tension-type headaches 
who were treated with authentic acupuncture, 
superfi cial needles at nonacupuncture points or 
no treatment at all. They found that patients who 
received acupuncture recorded signifi cantly few-
er headaches than patients who received no treat-
ment. But no difference in headache relief oc-
curred between the placebo and real acu puncture. 
Other trials have found that sham acupuncture’s 
effects lie between those of traditional acupunc-
ture and no treatment.

Exactly how this mixed bag of results from 
placebo-controlled trials should be interpreted 
is a controversial topic. One possible explanation 

is that for some conditions acupuncture may 
work through precise biological mechanisms 
triggered by the needles, whereas for others its 
effect may be nonspecifi c and driven by psycho-
logical placebo effects. It is also possible that the 
needles may have effects at many depths:  pressure 
at the surface, a minimal penetration of the skin, 
and at full insertion. Some effects might rely on 
the exact placement of the needle, and some may 
not. If this is true, then creating a placebo control 
for acupuncture may be impossible. 

The fact that acupuncture shows promise as 
a primary treatment for some conditions and as 
an addition to conventional therapy for others 
has convinced many experts that it is worth con-
ducting larger trials to sort out some of these is-
sues. Such research also offers scientists a rare 
opportunity: the chance to improve on a therapy 
that is already millennia old. M

D
A

V
ID

 P
E

R
R

Y
 G

e
tt

y 
Im

a
g

e
s 

(Further Reading)
◆  Acupuncture Modulates the Limbic System and Subcortical Gray 

Structures of the Human Brain: Evidence from fMRI Studies in Normal 
Subjects. K. K. Hui et al. in Human Brain Mapping, Vol. 9, No. 1, 
pages 13–25; 2000.

Convincing people that a needle has gone through 
their skin—when it has not—is not an easy trick.( )
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ustrian artist and architect Friedensreich Hundertwasser, or Peace-
Kingdom Hundred-Water, as his name translates, was anything 
but conventional. Known for bright colors, curved lines and 
 organic forms—as well as performances in the nude—his work 
often generated controversy. A low-income housing block of 
his design in Vienna is no exception: the Hundertwasser Haus, 
planned in 1977, features undulating fl oors, a grass- and soil-
covered roof and huge trees growing inside rooms, their 
branches reaching out from the windows. Hundertwasser 

refused payment for the complex, explaining that he wished  merely 
to “prevent something ugly from going up in its place.”

Throughout his lifetime Hundertwasser preached regularly 
against conformity in domestic architecture. In 1958 he famously 
declared his Mould Manifesto against Rationalism in Architecture, 

stating that “a person in a rented apartment must have the freedom 
to lean out of his window and transform the building’s exterior 
within arm’s reach. And he must be allowed to take a long brush 
and paint everything so that, from far away, everyone can see: There 
lives a man who distinguishes himself from his neighbors!” 

What makes a house feel like home? Psychological 
research offers insight into what people want and 
need for happy living  By Antje Flade

No Place Like 
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People feel uncomfortable when they are not 
able to personalize their living spaces.
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Hundertwasser, who died in 2000 at the age of 
71, was ahead of most of his contemporaries. Only 
recently has the mainstream residential construc-
tion community realized that people feel uncom-
fortable and dissatisfi ed if not given the opportu-
nity to personalize their living spaces. As the ever 
rising number of do-it-yourself television pro-
grams and mushrooming home improvement su-
perstores illustrates, we feel an almost instinctual 
need to nest, to transform a generic house into an 
individual home. This realization has forced many 
architects to rethink their role and, like Hundert-
wasser, consider that the tenants of any building 
should be able to infl uence its design.

Home, Sweet Home
What, exactly, makes a house a home? What 

is required for, say, an apartment to meet our 
needs, not just physically but emotionally? What 
architectural features contribute to our overall 
sense of happiness or well-being? It was not until 
the 1970s, in the wake of interest in environmen-
tal psychology, that psychologists and sociolo-
gists turned to the concept of “dwelling.” It is no 
simple matter. But researchers have devised vari-
ous methods to gauge the livability of a place. 
These tools have offered interesting insights into 
the psychology of environments and the effects 
of buildings on their inhabitants.

Most people report that the happiest place in 
which they lived was their childhood home, to 
which they then compare all subsequent dwell-
ings. In 1990 social psychologist R. Steven Schi-
avo of Wellesley College asked children and teen-
agers to make sketches showing how they would 
change the plans of their homes if they could. 

Although most reduced the size of their living 
rooms, they otherwise had very different ideas 
about what made for an ideal layout: some added 
bathrooms, playrooms and guest rooms; others 
included studies, practice rooms and libraries. 

As this study and others demonstrate, it is 
practically impossible to list, in general terms, 
what makes a “good place to live.” Residential 
spaces are very personal—and our preferences 
shift over time. A child will want plenty of room 
to play and to learn; an older person will care 
about security and accessibility; a young single 
person might yearn for ample space to entertain.

We can, however, say something about what 
people tend to value the most. In 1984 psycholo-
gist Sandy Smith, then at Queensland University 
of Technology in Australia, asked her students to 
describe good and bad living accommodations. 
From their responses, she crystallized fi ve criteria 
as being especially important: contact with 
neighbors, privacy, fl exible usage, opportunities 
for personalization, and security.

Good Neighbors
Most people would agree that a good home 

design allows for the right amount of interaction 
among neighbors. Psychologists Oddvar Skjaeve-
land of the University of Bergen in Norway and 
Tommy Gärling of Göteborg University in Swe-
den have evaluated which architectural features 
best enable positive neighborly relationships. 
Their work points to the importance of so-called 
transition zones between public and private spac-
es. In these areas, such as courtyards and com-
munal gardens, neighbors can enjoy meeting 
spontaneously for casual conversation—even 
more so if there are places to sit.

Equally important, neighbors need to be able 
to get away from one another. Studies show that 
whether or not people deem a residence to be a 
good place to live varies directly with the amount 
of space, or impression of space, around it. The 
higher the perceived housing density, the less 
 livable a building seems and, in truth, the more 
often confl icts arise with others living nearby. 
Accordingly, people almost universally value 
solid construction that reduces the noise from 
next door.

Similarly, a good home must offer its occu-
pants privacy, which in this context means that 
they can decide at any moment if they would 
rather be alone. Of course, privacy needs vary 
with age: toddlers may not object to sharing a 
room, whereas adolescents will. Also, these needs 
vary with culture. American houses often have 

FAST FACTS
Environmental Psychology

1>> What makes for a “good home”? Generally speaking, 
fi ve criteria seem especially important: contact with 

neighbors, privacy, fl exible usage, opportunities for personal-
ization, and security.

2>> That said, people have very different ideas about what 
living accommodations should offer. These preferenc-

es depend on age, culture, life circumstances and previous 
housing experiences.

3>> Homes that do not offer suffi cient private space or 
 areas for socializing can have a detrimental effect on 

their inhabitants’ mental health. 
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large windows, exposing them to passersby, but 
inside children and parents have separate rooms. 
In Japan, however, it is the opposite: high walls 
or fences block off the outside world, but inside 
there are virtually no barriers between common 
and private areas.

As Smith’s study shows, people also prefer 
dwellings in which they are able to use space fl ex-
ibly—turning, for instance, a spare bedroom into 
an art studio or an unused corner into an offi ce. 
In this regard, single-family houses usually rate 
higher as “good homes” than apartments do. 
Having more square footage gives people more 
space to adapt to their lifestyle. What is undesir-
able in a layout is any area so small that it can 
serve only as a transit space, such as a hallway. In 
contrast, tiny balconies, gardens, courtyards or 
terraces enhance a home’s perceived livability, 
presumably because they increase the volume 
available for personalization. 

Last, people want lodging that makes them 
feel safe. If burglaries or muggings are a problem 
in the neighborhood, then security will become 
of paramount importance. This observation 
 correlates well with the “hierarchy of needs” the-

ory, created in 1943 by American psychologist 
Abraham Maslow. According to his scheme, 
which is frequently represented as a pyramid, 
fundamental requirements such as warmth and 
security must be completely satisfi ed before high-
er-level needs, such as the desire for status, can 
be considered. 

To Move or Not
For the housing and construction industries, 

home satisfaction is viewed as the most impor-
tant indicator of success. Admittedly, the deci-
sion to move usually hinges on how content peo-
ple are in their current living situation—not shifts 
in the real estate market or new housing oppor-
tunities. Builders love to advertise that their 
properties meet their customers’ needs, pointing 
to high levels of home satisfaction as proof. There 
are, in fact, several ways to measure this variable: 

TA
R

A
 M

O
O

R
E

 G
e

tt
y 

Im
a

g
e

s 

Most people describe their childhood home as their 
happiest dwelling.( )

(The Author)

ANTJE FLADE trained in psychology and lives in Darmstadt, Germany. 
Her research interests include environmental psychology, housing 
and mobility issues.

Residential spac-
es are very per-
sonal—making it 
impossible to 
list, in general 
terms, what 
makes a “good 
place to live.”
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researchers can ask direct questions or, better 
still, draw conclusions from residents’ responses 
to indirect questions. (Try the questionnaire on 
the opposite page to gauge your own home satis-
faction.) 

But home satisfaction is scarcely a good yard-
stick for rating the quality of a house. Instead of 
refl ecting a home’s physical characteristics, it 
tends to expose the occupants’ subjective atti-
tudes. For example, more than 20 years ago psy-
chologist Kevin Hourihan of University College 
Cork in Ireland asked residents on a street 
plagued by heavy traffi c about their home satis-
faction. He expected that they would complain 
about the noise and air pollution, but they barely 
took them into account. Moreover, residents’ at-
titudes toward home incorporate personal feel-
ings and planned actions. If there is no question 

of moving in the near future, for instance, almost 
no one will admit to dissatisfaction. 

Even so, in numerous surveys three charac-
teristics prove excellent measures of home satis-
faction: the size of the housing units, the proxim-
ity to neighbors, and the quality of the surround-
ing infrastructure—meaning services, schools, 
day care centers, cultural resources, playgrounds,  
parks and access to shops. In addition, an expen-
sive home typically increases its owners’ satisfac-
tion level. And homeowners are, on average, 
more satisfi ed than renters. 

Of interest, homeowners are not more satis-
fi ed simply because they are also typically wealth-
ier and enjoy bigger homes. In 2003 Rosemary 
Hiscock of the Karolinska Institute in Sweden 
and her colleagues at the University of Glasgow 
in Scotland found that people of limited means 

Hundertwasser 
Haus in Vienna, 

Austria, features 
 undulating fl oors, 
a grass- and soil-
covered roof and 
huge trees grow-
ing inside rooms.
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Designs that ignore the wants and needs of residents 
are destined to fail.( )
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who are nonetheless able to buy housing have a 
greater feeling of security—they can no longer be 
evicted—and increased self-esteem. 

Other studies have demonstrated a correla-
tion between housing status and mental health. 
In 2002 psychologist Gary W. Evans and his 
 colleagues at Cornell University evaluated the 
quality of various living quarters, considering 
not just size, age, energy consumption, and so 
forth but also more complex factors, such as 
whether the layout provided suffi cient fl exibility 
and privacy. They then asked occupants to rate 
their moods for three months, scoring from one 
to fi ve such statements as “I was very nervous” or 
“I suffered from depressed moods.” The scien-
tists concluded that a lack of privacy—just as 
much as lack of space for socializing—produced 
measurable, negative effects on the residents’ 
emotional well-being.

House Happy
If you look around any large city today, most 

housing complexes show little originality. Plan-
ners have traditionally argued that municipal ar-
chitectural standards demand a certain degree of 
uniformity. But ignoring the psychology of resi-
dential spaces can prove downright disastrous, 
as several notorious failures have shown. Perhaps 
most infamous was the massive Pruitt-Igoe com-
plex, built in St. Louis during the early 1950s for 
low-income tenants. 

The Pruitt-Igoe project called for 33 11-story 
buildings and a staggering 2,870 apartments. 
The units featured innovative paint from which 
graffi ti might be easily cleaned. Special gratings 
protected the lighting and heating fi xtures from 
damage. And “skip-stop” elevators—which 
opened only on certain fl oors—were included to 
lessen inconvenience and congestion. Architec-
tural magazines praised the designers—among 
them Minoru Yamasaki, who would later design 
the World Trade Center in New York City—say-
ing that they had not wasted any space.

But within a few years, Pruitt-Igoe lay in near 
ruins. Broken glass and abandoned cars littered 
the parks and playgrounds. Countless windows 
were broken, and the hallways, stairways and el-
evators stank of garbage and urine. Tenants did 
not interact, because the space-saving corridors 
and stairways made it impossible to stop and 
talk. Instead these alleylike common areas at-
tracted criminals. Eventually more than half the 
apartments were empty, and as the situation 
worsened, the authorities decided to demolish 
them. To this day, the site stands unused—in part 

because digging up the foundation has proved 
prohibitively expensive for new developers.

It would be naive to think that improved 
 urban planning could ameliorate the kind of so-
cial problems that plagued Pruitt-Igoe. So, too, 
architectural design can never promise total 
home satisfaction or sustained happiness. But 
nor can its infl uence be discredited or ignored. 
Our psyches are heavily swayed, in both positive 
and negative ways, by the spaces we move 
through and occupy. 

As Alain de Botton writes in his new book, 
The Architecture of Happiness, “An ugly room 
can coagulate any loose suspicions as to the in-
completeness of life, while a sun-lit one set with 
honey-colored limestone tiles can lend support to 
whatever is most hopeful within us. Belief in the 
signifi cance of architecture is premised on the 
notion that we are, for better and for worse, dif-
ferent people in different places—and on the con-
viction that it is architecture’s task to render viv-
id to us who we might ideally be.” M

 Score the following questions on a scale from one, 
meaning “very dissatisfi ed” or “never,” to fi ve, mean-
ing “very satisfi ed.” Divide your total sum by six. If 

the resulting average falls between four and fi ve, you are 
satisfi ed with your home.

■  How satisfi ed are you with your home and/or 
 neighborhood?

■  Overall, how would you rate your home satisfaction? 
■  Would you move here again? 
■  Would you recommend this home to someone else?
■  Would you recommend your neighborhood or town to 

someone else? 
■  Will you still be living here in two years?  —A.F.

Home Satisfaction Quiz 

(Further Reading)
◆  Housing Quality and Mental Health. Gary W. Evans, Nancy M. Wells, 

Hoi-Yan Erica Chan and Heidi Saltzman in Journal of Consulting and 
Clinical Psychology, Vol. 68, No. 3, pages 526–530; June 2000.

◆  Residential Environments: Choice, Satisfaction and Behavior. 
Edited by J. I. Aragonés, G. Francescato and T. Gärling. 
Greenwood, 2001. 

◆  Residents and Residence: Factors Predicting the Health Disadvantage 
of Social Renters Compared to Owner-Occupiers. Rosemary Hiscock, 
Sally Macintyre, Ade Kearns and Anne Ellaway in Journal of Social Issues, 
Vol. 59, No. 3, pages 527–546; 2003.

◆  The Architecture of Happiness. Alain de Botton. Pantheon, 2006. 
◆  Wohnen Psychologisch Betrachtet. Second edition. Antje Flade and 

 Walter Roth. Hans Huber, 2006.
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Look around my house, and you will fi nd some 
weird stuff.

I can justify a few pieces of my collection. 
The small tribe of kachina dolls and the menag-
erie of wooden African animals, for instance, 
have their aesthetic merits. My interest in phar-
macology has spawned a personal museum of 
mortars, pestles and old medicine bottles. 
But then I think about other things I 
cannot bring myself to throw out: 
old squash and tennis rackets, un-
read magazines from the last cen-
tury, and piles of T-shirts on the 
verge of disintegration. I also hold 
on to old coffeemakers. I have to ad-
mit, that just seems a bit nutty.

Lucky for me—and a lot of other 
people—it is not the content of a person’s closets 
that defi nes what psychologists would call a 
“problem” with collecting. It is the amount of 
clutter and its consequences. Although accumu-
lating stuff can be expensive and the objects 
sometimes take up a good bit of space, most 
people do not run into trouble. They do not 
spend more money than they can afford, nor do 
they allow the stuff to take over essential living 
space. But the urge to hang on to things can go 
awry. And when it does, the consequences of 
this hoarding may be severe.

Hoarders have intrigued artists, scientists—

and even talk show hosts. Oprah Winfrey ded-
icated a show in May 2005 to hoarding, featur-
ing a woman named Kathryn who collected 81 
cats and six dogs—along with a second woman, 
Krista, who crammed her four-bedroom house 

with mounds of clothes and junk. Although 
hoarders have long been subjects of fascination, 
it is only recently that researchers and clinicians 
have begun to warn that an unhealthy compul-
sion to stockpile may affl ict more than a million 
people in the U.S. alone. And now a handful of 
neurologists, psychiatrists and psy chologists 

have started to identify the underpinnings 
of the condition and have come up with 

a promising  treatment. 
People affl icted with this prob-

lem acquire and are unable to dis-
card large numbers of items. Ac-
cording to Randy O. Frost, a psy-

chologist at Smith College, what 
distinguishes the illness from normal 

collecting is the extent to which the 
hoarder’s stuff takes over his or her living space 
and the impairment that is produced by the re-
lentless collecting. 

The most commonly saved items include 
newspapers, old clothing, bags, books, mail, 
notes and lists. These items can accumulate to 
the extent that space is no longer available for 
essential activities such as cooking, sleeping and 
bathing. Frost points out that the harmful con-
sequences range from failure to pay bills (they 
get lost in the clutter) to injury and even death 
when a pile of refuse topples over. The most clin-
ically severe end of the hoarding continuum is 
dubbed the Diogenes syndrome, after the Greek 
philosopher who lived in a barrel. In this syn-
drome, severe self-neglect and a refusal to accept 
help accompany hoarding, resulting in nutri-
tional defi ciency and other health problems. 
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By Walter A. Brown

GARBAGEGARBAGE
LOVE OF

If this magazine is perched on one stack of hundreds in your home, you may 
suffer from an odd disorder that scientists are beginning to understand
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Room in house 
of Langley and 
Homer Collyer, 
brothers who were 
found dead in 
1947 in their New 
York City brown-
stone on Fifth 
Avenue, buried 
amid more than 
100 tons of junk.
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Collecting Data
Hoarding is explicitly mentioned in the “bi-

ble” of psychiatry, the American Psychiatric 
 Association’s Diagnostic and Statistical Manual 
(DSM-IV), as a symptom of obsessive-compulsive 
personality disorder (OCD). It is seen also in a raft 
of other conditions, including traumatic brain in-
jury, tic disorders such as Tourette’s syndrome, 
mental retardation and neurodegenerative disor-
ders. But some experts have started to argue that 
hoarding should be con sidered a syndrome or en-
tity in its own right. To begin with, hoarding can 
crop up in the  absence of any other pathology and 
result in severe impairment. Some evidence also 
indicates that hoarding is more common than is 
generally recognized. 

Frost and his associates surveyed public 
health departments and found that over a fi ve-
year period they received only 26 complaints of 
hoarding per 100,000 people. He believes this 
fi gure seriously underestimates the prevalence of 
the problem. He points out that the condition in 
which hoarding appears most frequently is OCD 
and that it affl icts 20 to 30 percent of those pa-
tients. Given that OCD occurs in about 1 to 2 
percent of the world population, this would put 
the prevalence of OCD-related hoarding at about 
four per 1,000. 

In addition, a study by Jen-Ping Hwang and 
his colleagues in the department of psychiatry at 
Taipei Veterans General Hospital found that 
22.6 percent of hospitalized patients with de-

mentia engaged in clinically signifi cant hoarding, 
and Dan J. Stein in the department of psychiatry 
at the University of Stellenbosch in Cape Town, 
South Africa, found that patients in a geriatric 
psychiatry inpatient unit displayed a hoarding 
prevalence of 5 percent. Stephen Salloway, direc-
tor of neurology and the Memory and Aging Pro-
gram at Butler Hospital in Providence, R.I., esti-
mates that about 5 percent of the dementia pa-
tients he sees exhibit clinically significant 
hoarding. Based on the extent of the disorder 
found in such sample populations, Sanjaya Sax-
ena of the University of California, San Diego, 
estimates that there are one million to two mil-
lion hoarders in the U.S. alone. He considers 
hoarding a major public health problem.

One misconception about the condition is 
that it must arise from highly aberrant psycho-
logical processes or brain activity. In fact, similar 
behavior is common and highly conserved across 
a wide variety of species. In humans, clinically 
signifi cant, compulsive gathering that results in 
impossible clutter appears to be on a continuum 
with “normal” collecting and the universal ten-
dency to hold on to clothes, books and other 
items far beyond the point that they are used or 
needed. In some situations, excessive storing may 
even be useful. For example, in times of war or in 
other situations when supplies of food, medicine 
and other crucial supplies might be limited, peo-
ple accumulate goods. 

Similarly, much of what is called hoarding in 
animals is adaptive and has a clear purpose. An-
imal research has focused on food hoarding, but 
birds and other animals also collect aluminum 
foil, beads and other brightly colored objects, 
sometimes as a part of mating behavior. Some 
hoarding behavior in animals, however, does not 
seem to be purposeful and is more like the patho-
logical kind seen in humans—collecting as an 
end in itself. Normal rats are known to stockpile 
food seemingly for the sake of it, without regard 
to how much they already have, and given the 
choice, hamsters prefer keeping additional glass 
beads to food.

Animal studies have also revealed a complex 
set of controls on this behavior. Chemical mimics 
of the neurotransmitter dopamine stimulate food 
hoarding in rats, whereas analogues of another 
neurotransmitter, serotonin, reduce it. Sex hor-
mones and opiates also modulate this activity. 
Genetic research points to the importance of 
brain chemistry as well. Patients who hoard are 
more likely than a typical person to have close 
relatives with similar symptoms. Genetic analy- B
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(The Author)

WALTER A. BROWN is clinical professor of psychiatry at Brown Medical 
School and the Tufts University School of Medicine. He thanks Zsuzsa 
Meszaros for her help in preparing this article. 

To collect is 
 human: almost 

 everyone has 
keepsakes or 

 souvenirs. The 
size or content of 
a collection does 

not necessarily 
spell trouble, 

 unless it starts to 
interfere with 

 living space or 
to represent a 
health hazard.
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sis of hoarders with OCD and Tourette’s syn-
drome has linked this compulsion to a specifi c 
form, or allele, of COMT—a gene that encodes 
an enzyme involved in the metabolism of dopa-
mine and other neurotransmitters.

Electrical stimulation and lesion experiments 
in animals suggest that the drive to amass items 
comes from the brain’s subcortical limbic system, 
made up of evolutionarily primitive structures that 
are involved in survival-related behaviors such as 
appetite, sexuality, aggression and emotional be-
havior. The onset of hoarding in patients with 
traumatic brain injury, stroke and neurodegenera-
tive diseases has also helped pinpoint brain regions 
involved in this behavior. Saxena and his col-
leagues used brain imaging to study OCD  patients 
with compulsive hoarding and showed they had 
lower metabolic activity in their limbic system. 

Steven Anderson and his colleagues at the 
University of Iowa recently found that 13 out of 
86 patients with brain lesions developed persis-
tent hoarding behavior. In this case, though, all 
13 had damage to the mesial prefrontal region, a 
part of the frontal cortex responsible for so-
called executive, high-order cognitive functions. 
Salloway points out that patients with frontotem-
poral dementia, whose brains are damaged in the 
same region, are especially prone to hoarding. 
He suspects, as does Anderson, that the compul-
sion can arise when high-level circuits that nor-
mally inhibit this behavior are interrupted.

Healing Hoarding
Ultimately, a thorough understanding of the 

neural basis for hoarding could lead to better 
treatment. Any such advance would be welcome 
because the disorder has been notoriously diffi cult 
to treat. Both clinical trials and case reports show 
that compulsive collecting does not respond well 
to either the antidepressants or the psychothera-
pies that alleviate other OCD symptoms.  Recently, 
however, Frost and his colleagues have developed 
a cognitive-behavioral treatment that addresses 
hoarding’s various psychological  motivations. 

Some hoarders have difficulty discarding 
things because of their indecisiveness; others be-
cause of their emotional attachment to their pos-
sessions. As Frost points out, hoarders believe that 
their possessions are part of them: “They can’t 
distinguish important from unimportant things.” 

Whereas most people see a 10-year-old news mag-
azine as trash, hoarders believe it holds critical 
information. Still others do not discard items be-
cause they suffer executive dysfunction and other 
cognitive defi cits that make it diffi cult to organize 
their belongings and to distinguish between items 
they need and those they do not. 

Frost’s technique uses group therapy sessions 
to help patients identify the thoughts and emo-
tions that sustain their behavior and then chal-
lenges the validity of these motivators. Patients 
are also encouraged to practice new patterns of 
behavior. They go on shopping excursions with-
out buying anything, discard objects both in the 
group setting and as homework, and they learn 
methods for organizing their belongings. Prelim-
inary results are promising. Patients treated in 
this manner begin to tolerate the anxiety associ-
ated with discarding objects and gradually reduce 
the extraneous junk fi lling up their homes. Not 
all the clutter has to be removed, just enough to 
reduce fi re and health hazards.

Frost says that anyone working with these pa-
tients must remain mindful of the excruciating 
anxiety they go through at the mere thought—let 
alone act—of throwing out one of their things. 
A key principle is that the hoarder is the only one 
who should discard possessions. Attempts, how-
ever well meant, by family members or other 
caregivers to tidy up by tossing stuff out will 
alienate the patient and increase his or her isola-
tion and resistance to any kind of intervention. 
Without some change on the hoarder’s part, as 
soon as relatives, therapists or camera crews 
leave, the newspapers, mail, and assorted odds 
and ends will invariably pile up once again. M

(Further Reading)
◆  Effect of Ovarian and Exogenous Hormones on Defended Body Weight, 

Actual Body Weight, and the Paradoxical Hoarding of Food by Female 
Rats. J. G. Coling and L. J. Herberg in Physiology and Behavior, Vol. 29, 
pages 687–691; 1982.

◆  Cognitive and Behavioral Treatment of Compulsive Hoarding. Randy O. 
Frost, Gail Steketee and Kamala A. I. Greene in Brief Treatment and Crisis 
Intervention, Vol. 3, pages 323–338; 2003.

◆  On Phenomenology and Classifi cation of Hoarding: A Review. T. Maier 
in Acta Psychiatrica Scandinavica, Vol. 110, No. 5, pages 323–337; 
 November 2004.

◆  A Neural Basis for Collecting Behaviour in Humans. S. W. Anderson, 
H. Damasio and A. R. Damasio in Brain, Vol. 128, Part 1, pages 201–212; 
January 2005.

Not all the clutter has to be removed, just enough 
to reduce fire and health hazards.( )
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(facts and fi ctions in mental health)

Mother needs something today 
to calm her down 
And though she’s not really ill 
There’s a little yellow pill 
She goes running for the shelter 
of a mother’s little helper 

AS THESE LINES of the 
1966 Rolling Stones song 
“Mother’s Little Helper” 
remind us, Valium and oth-
er members of the benzodi-
azepine class of tranquiliz-
ing drugs have long been a 
part of popular culture. 
But how well do these medi-
cations work, and what are 
their dangers?

At some point in their 
lives, 25 percent of Ameri-
cans will develop an anxi-
ety disorder: panic disor-
der, generalized anxiety 
disorder, phobias, obses-
sive-compulsive disorder, 
or post-traumatic stress dis-
order. Many other people 
will experience signifi cant 
problems with anxiety and 
stress that are not severe 
enough to qualify for a for-
mal diagnosis. It is there-
fore not surprising that 
psychiatrists and psycholo-
gists have sought effective 
treatments for anxiety. 
Psychologists have looked 
primarily to psycho therapy and psy-
chiatrists primarily to drug therapy. 

The main type of psychotherapy 
that has been shown to be helpful in 
the treatment of anxiety problems is 
cognitive-behavioral therapy (CBT). 
This therapy involves gradual expo-
sure to feared situations and the 
implemen tation of cognitive methods 

to reduce the catastrophic thinking 
that is so common in anxiety. This 
therapy typic ally yields positive effects 
in approximately 16 sessions. When 
the anxiety problem is severe, howev-
er, or when other signifi cant psycho-

logical problems are present, therapy 
may take considerably longer.

Two main types of drugs are used 
to treat anxiety: selective serotonin 
reuptake inhibitors (SSRIs) and benzo-
diazepines. SSRIs, which include Pro-
zac, Zoloft and Lexapro, constitute 
the most common drug therapy for de-
pression, and they also have proved 

helpful for anxiety. They  typically re-
quire two to four weeks before they 
start to work and need to be taken 
 daily. In contrast, benzodiazepines 
work soon after the patient  swallows 
the pill—in most cases leading to re-

laxed feelings within 10 to 
30 minutes. Benzodiaze-
pines can be taken on either 
a regular or an as-needed 
basis. Given how they act, 
it is not surprising that they 
are among the most com-
monly prescribed medi-
cines for anxiety [see table 
on opposite page].

Despite this under-
standable appeal, numer-
ous concerns and contro-
versies surround the use 
of benzodiazepines. Fur-
ther, many people are un-
aware of many of the po-
tential problems with these 
drugs.

Side Effects and 
Withdrawal

In general, benzodiaze-
pines all have the same 
calming effects, but they 
differ in the strength of 
these effects (which also de-
pends on dosage) and how 
long they stay in the system. 
Most people who take ben-
zodiazepines experience 

few side effects if they take them for 
short periods or on an as-needed basis. 
Yet because anxiety disorders are usu-
ally chronic, benzodiazepine treatment 
is often prolonged, resulting in an in-
creased risk of side effects. 

Side effects that can occur primarily 
with regular and extended use include 
physical and psychological dependence, 

A Pill to Fix Your Ills?
Valium and other benzodiazepine drugs work quickly to ease anxiety. 
But are they always the best solution?
BY HAL ARKOWITZ AND SCOTT O. LILIENFELD
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withdrawal symptoms (especially when 
the medication is discontinued abrupt-
ly), reduced alertness, drowsiness, 
physical fatigue, impaired physical co-
ordination, and memory loss. When 
benzodiazepines are ingested along 
with alcohol, the likelihood and 
strength of these side effects increase 
greatly, because both are central ner-
vous system depressants. In rare cases, 
the results can be fatal. 

One of the most common 
withdrawal symptoms is rebound 
anxiety—return of the anxiety at 
the same or worse levels than be-
fore. Studies have shown that 50 
to 75 percent of people with pan-
ic disorder relapse when they 
stop taking benzodiazepines. 
Other possible withdrawal symp-
toms include abdominal pains 
and cramps, depression, dizzi-
ness, lethargy (physical and men-
tal inertness), fl ulike symptoms, 
palpitations, insomnia and irritability. 
People who experience withdrawal of-
ten return to the medication to avoid 
these symptoms, which can result in a 
vicious cycle of dependence.

New Options
Benzodiazepines and newer relat-

ed medications that aid sleep—for ex-
ample, Ambien and Lunesta—are also 
commonly prescribed for people with 
insomnia, which is often associated 
with anxiety disorders. Although both 
sets of medications can cause depen-
dence, this problem is less serious for 
the newer sleeping medications. A re-
cent study of a new nonbenzodiaze-
pine sleeping medication called Rozer-
em raises the possibility that it may 
not have potential for substance abuse 
or for motor or cognitive impairment, 
although psychological dependence is 
still a possibility.

Research studies show that a via-
ble alternative to anxiety or sleeping 
medications of any kind is CBT, which 

has proved quite helpful for patients. 
CBT and the benzodiazepines are 
about equally effective for anxiety 
when subjects are compared before 
and after treatment. After discontinu-
ation of treatment, however, those 
who relied on a benzodiazepine expe-
rience much higher relapse rates. Gen-
erally, if patients keep taking the drug, 
they will relapse at a lower rate, but 

then they risk the side effects of regu-
lar and long-term use. In contrast, no 
such problems exist with CBT. More-
over, drug therapy is considerably 
more expensive than CBT because the 
medications must be taken continu-
ously for their effects to persist. In 
contrast, the effects of CBT endure 
fairly well after treatment has ended. 

Is combining CBT and antianxiety 
medication better than using either 
alone? Studies find that combined 
treatments (when the drug is either a 
benzodiazepine or SSRI) do not do 
any better than either treatment alone 
and fi nd that subjects administered 
medication show signifi cantly higher 
relapse rates when it is discontinued. 

So, what’s the bad and good news? 
First, the bad news. Benzodiazepines 
work only as long as you continue to 
take them. They can cause psycholog-
ical and physiological dependence, 
lead to serious withdrawal symptoms 
and engender a number of other unde-
sirable consequences. 

Now the good news. Used on an 
as-needed or short-term basis, benzo-

diazepines can alleviate anxiety 
problems while minimizing side 
effects. Used regularly, they are 
effective in reducing anxiety prob-
lems but cause side effects. Taper-
ing off the drug, rather than stop-
ping abruptly, can minimize prob-
lems with withdrawal. 

Anyone seeking treatment 
for an anxiety problem would do 
well to fi rst consider CBT. This 
treatment is more effective and 
cheaper than drug therapy and 
does not cause dependence, with-

drawal or other side effects. A second 
option to explore before taking benzo-
diazepenes are SSRIs, which have few-
er problems with dependence and 
withdrawal. As a third option, benzo-
diazepines may be helpful when their 
use is closely monitored by a knowl-
edgeable psychiatrist or other medical 
professional. M

HAL ARKOWITZ and SCOTT O. LILIENFELD 

share an interest in helping the general public 

to distinguish myth from reality in the fi eld 

of mental health. Arkowitz is a psychology 

professor at the University of Arizona, and 

Lilienfeld is a psychology professor at Emory 

University. They welcome reader suggestions 

for column topics: editors@sciammind.com

Side effects that can occur primarily with regular and 
extended use include physical and psychological dependence.( )

(Further Reading)
◆  No More Sleepless Nights. Second edition. P. Hauri and S. Linde. John Wiley & Sons, 

1996. 

◆  Clinical Handbook of Psychological Disorders. Third edition. Edited by D. Barlow. 
 Guilford Press, 2001. 

◆  SSRIs in Depression and Anxiety. Edited by S. A. Montgomery and J. A. Den-Boer. 
John Wiley & Sons, 2001. 

COMMONLY PRESCRIBED 
BENZODIAZEPINES FOR ANXIETY

 COMMON
  BRAND NAME GENERIC NAME 
 Xanax Alprazolam

 Klonopin Clonazepam

 Valium Diazepam

 Ativan Lorazepam
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Eeny, Meeny, 
Brainy Mo
Why Choose This Book? 
How We Make Decisions 
by Read Montague. Dutton, 2006 
($24.95)

Your brain is a highly effi cient choos-
ing machine, a biological computer 
designed by evolution to make the 
best possible choices using the least 
possible resources.

If you doubt it, just touch the top of 
your head. The fact that it is only warm 
and not hot, like the processor in your 
desktop computer, is testament to 
your brain’s effi ciency. And that we are 
alive at all is evidence that the choices 
our brains make are pretty good ones. 
Baylor College of Medicine neuroscien-
tist Read Montague shows how this 
need for effi cient choice has shaped 
the way our brains work.

Brains—and the organisms they 
guide—have to make choices that max-
imize the chances of survival in a harsh 
environment. And they have to do it 

with only a fraction of the 
energy from whatever 
food the organism can 
scrounge up that day.

Montague spends 
most of the book detail-
ing the clever ways the 
brain has discovered to 
make effi cient choices, 
including computing 
slowly and imprecisely to 
save energy. Our brains 
not only need to com-
pute the best available choice (fi ght or 
run, hunt or hide); they also need to 
assign a value to each of those choic-
es—and to the very computations 
themselves—to avoid wasting energy 
on computations that would not en-
hance our likelihood of survival.

He also shows how the reward/
pleasure system of the brain, mediat-
ed by the neurotransmitter dopamine, 
is used to critique our mental models 
of reality. When things go as expected, 
our background dopamine levels, 
along with our model of reality, stay 
the same. Rewards that are bigger or 

smaller than expected 
result in more or less do-
pamine being released 
and also cause the cur-
rent model to be revised.

What about our 
sense of self? It is a 
simulation, a model we 
make of ourselves, use-
ful for calculating what 
“we” should do in a 
 given situation.

But Montague is not 
reductionist. He thinks that we are 
more than just the sum of these com-
putations. He says that it is our ability 
to question our brains’ automatic 
 valuations that gives us true agency, 
a true self. Without that ability, we 
would be mere automatons.

On the broader points, Montague 
does not always convince—for in-
stance, is the “self” that overrides the 
brain’s valuations merely the result of 
other valuations? Nevertheless, he 
has written a fascinating book that an-
swers many interesting questions and 
raises even more. —Kurt Kleiner

(reviews)
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The Downside of Positive 
Thinking
Never Saw It Coming: Cultural Challenges 
to Envisioning the Worst
by Karen A. Cerulo. University of Chicago Press, 
2006 ($73)

NASA and the FBI, Karen A. Cerulo believes, were 
looking at the world through rose-colored glass-
es. Cerulo, a sociologist at Rutgers University, 
says it is human nature to look on the sunny side 
of life and that culture reinforces our optimism. 
We catalogue the strongest athletes, the most 
beautiful people, the greatest bargain, but don’t 
work to identify the abysmal. As a result, she be-
lieves we have a blind spot for worst-case scenar-
ios. She says this explains why even experts of-
ten pay little attention to warnings of impending disaster, 
whether it is the explosion of the Challenger space shuttle or 
the terror attacks of 9/11. 

She coins a name for our lopsided view of reality: “positive 
asymmetry”—we emphasize the best and overlook the worst. 
She points out that a single “best” hotel chain emerges in Con-
sumer Reports surveys, whereas less popular brands are lumped 

at the bottom without a “worst.” And books for 
expecting parents spend far more space on 
naming baby than on the possibility of stillbirths 
or birth defects. 

Not every facet of American life is dominated 
by positive asymmetry, Cerulo admits, and she 
highlights two fi elds as counterexamples: medi-
cine and computers. Your doctor doesn’t admire 
your rosy cheeks—she is looking for high blood 
pressure. And most computer technicians are 
hired to look for software bugs and expect crash-
es. Cerulo gives these professionally pessimistic 
outlooks credit for avoiding two potential crises: 
the SARS outbreak in Asia that might have 
become an epidemic; and the Y2K problem, 
which might have disabled computers at the turn 
of the millennium. 

Ideally, Cerulo maintains, we should strive for balance, 
keeping the best and worst clearly in sight. If we heed her ad-
vice, it is hard to avoid the weakest link in Cerulo’s argument: in 
some cases, there is no purpose in pursuing the worst. Who is 
eager to know the worst baseball pitcher, the ugliest person or 
the nastiest hotel? And will readers buy magazines that aim to 
review as many bad books as good ones? —Jonathan Beard

Mind Reads
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A Lab of Her Own 
Why Aren’t More Women in Science? 
Top Researchers Debate the Evidence
edited by Stephen J. Ceci and Wendy M. Williams. American 
Psychological Association, 2006 ($59.95)

Two years ago then Harvard University president Lawrence 
Summers set off a fi restorm of controversy when he re-
marked that innate differences between women and men 

may explain why fewer women suc-
ceed at the highest levels of science 
and math. But the debate following 
his speech has been “overwhelming-
ly underinformed by scientifi c evi-
dence,” lament Cornell University 
psychologists Stephen J. Ceci and 
Wendy M. Williams. “The time for 
moving beyond slogans and rallying 
cries seems overdue.” 

What solid scientifi c evidence do 
we have that could explain why the 
gender divide at high-end scientifi c 
professions is still gaping wide? “Is 
the lack of women in these fi elds a 
consequence of less ability—or sim-

ply less interest? Are there innate differences in some kinds 
of ability that explain the unsettling statistics, or is culture to 
blame?” To answer those questions, Ceci and Williams 
asked top researchers in the fi eld to analyze the topic solely 
on the basis of “robust, empirical evidence.”

The resulting 15 essays present a diverse range of views. 
The essayists analyze scientifi c evidence on the topic rang-
ing from biologically based gender differences to a variety of 
social factors. Besides the often discussed aspects, such 
as gender stereotypes that result in discrimination or the in-
compatibility of motherhood and high-powered careers, we 
also learn about lesser-known factors. 

Stanford University psychologist Carol Dweck, for exam-
ple, presents evidence that highly intelligent girls often do not 
cope as well with setbacks as their male peers. Melissa 
Hines, a psychologist at City University London, argues that 
the notion of innate gender differences, even if incorrect, 
could be a self-fulfi lling prophecy because expectation and be-
liefs infl uence brain and behavior.

The essays show that the issue is too complex to be ex-
plained with just one answer. Complicating the problem is 
the fact that the different essayists interpret similar data in 
different ways. For example, Doreen Kimura of Simon Fraser 
University in British Columbia translates average sex differ-
ences in math and science test performances into strong ev-
idence that innate talent differences do exist between boys 
and girls and are partially to blame for the underrepresenta-
tion of women in science and math. Virginia Valian of Hunter 
College, City University of New York, however, considers sex 
differences in test performances insignifi cant because they 
are minute compared with cross-national differences. Fe-
males from some countries outperform American males. 

Although the book leaves readers well prepared to partic-
ipate in a debate on the topic, it does not provide an answer 
to the question it poses. Ceci and Williams conclude: “We 
challenge you to decide for yourselves: Why aren’t more 
women in science?” —Nicole Branan

www.sc iammind.com  SCIENTIFIC AMERICAN MIND 83

Suffer the Little Children
The Boy Who Was Raised as a Dog
by Bruce D. Perry and Maia 
Szalavitz. Basic Books, 2007 ($26)

For many of the children described 
in this compelling book, bad things 
come in twos. The fi rst blow for 
each child is a traumatic event—
the death of a loved one, sexual 
assault, or an early environment 
deprived of love and stimulation. 

The next wave of insults con-
sists of botched attempts to heal 
them. Blood-spattered children 
who witnessed the murder of their 
parents are left to recover on their 
own. The suspected victims of a 
satanic cult are forced to confess 
by having knuckles driven painful-
ly into their ribs, part of a bizarre treatment known as 
“holding therapy.” 

When psychiatrist Bruce D. Perry fi rst entered this 
world of damaged children, he did not have anything bet-
ter to offer them. But he soon started to see connec-
tions between the broken minds of these youngsters 
and what he and other neuroscientists were learning 
about the ways stress could wreak havoc on the devel-
oping brains of laboratory animals. With his co-author, 
journalist Maia Szalavitz, Perry tells the story of how his 
team used these insights to develop new treatments 
and founded the Child Trauma Academy in Houston 
(www.childtrauma.org) to further that research. 

Physiological effects of childhood trauma, Perry 
found, could be severe. The boy referred to in the 
book’s title, who for most of his six years was locked in 
a cage, had a brain so damaged that doctors had diag-
nosed him as having a birth defect. His “brain looked 
like that of someone with advanced Alzheimer’s dis-
ease; his head circumference was so small that he was 
below the second percentile for children his age.” Stud-
ies by Perry’s group and others have found similar dam-
age in children raised without affection or stimulation.

Perry’s highly effective therapy starts by under-
standing at what point in brain development the child 
experienced neglect or abuse. Then he tailors treat-
ment to safely stimulate the affected brain areas. 
Once those regions show a positive response, thera-
pists move on to the second brain region harmed and 
so on, an approach dubbed “neurosequential.” Chil-
dren who were never held or rocked as infants, for ex-
ample, may get massage and music therapy.

These tools may seem modest, given some of the 
abuse and neglect these children have suffered. 
And Perry admits that the technique does not always 
work. Unfortunately, some experiences missed during 
brain development can never really be fully repaired. 
As he says of one mother and daughter who were never 
able to form loving attachments as infants, they 
“still bear scars from their early childhoods.... Like 
 people who learn a foreign language late in life, 
Virginia and Laura will never speak the language of 
love without an accent.” —Phil Cohen

COPYRIGHT 2007 SCIENTIFIC AMERICAN, INC.

http://www.sciammind.com/


84 SCIENTIFIC AMERICAN MIND Februar y/March 2007

asktheBrains
How does anesthesia work?

William J. Perkins, 
associate professor 
of anesthesiology at 
the Mayo Clinic Col-
lege of Med icine in 
Rochester, Minn., of-

fers this explanation:
ANESTHETICS WORK by blocking trans-
mission of nerve signals to pain centers 
in the central nervous system. The ex-
act mechanisms for general anesthetics 
are not completely understood.

In 1846 physician Oliver Wendell 
Holmes, Sr., coined the term “anaes-
thesia” for drug-induced inability to 
experience sensation (particularly 
pain) after the fi rst publicized demon-
stration of inhaled ether rendered a 
patient unresponsive during a surgical 
procedure. Today two broad classes of 
such agents, called local and general, 
can induce anesthesia.

Targeted Pain Relief
Local anesthetics, such as novo-

caine, bind to and inhibit the function 
of the sodium channel in the nerve cell 
membrane. The channel allows pas-
sage of charged molecules called so-
dium ions from outside to inside the 
nerve cell, which is required for the 
propagation of nerve impulses that ul-
timately send messages about pain to 
the brain. Novocaine’s action ob-
structs the movement of nerve impuls-
es from tissue innervated by, or con-
taining, nerves at the site of a  local-
anesthetic injection but causes no 
changes in awareness and sense per-
ception elsewhere in the body.

In contrast, general anesthetics pro-
vide overall insensibility to pain. The 
patient loses awareness, yet his vital 
physiological processes, such as breath-
ing, continue to function. The most 
commonly used such agents are in-
haled, and their chemical structure is 
related to ether. Globally speaking, 
they primarily act on areas of the cen-

tral nervous system. Unlike local 
anesthetics, general anesthetics 
reduce nerve transmission at 
the synapses, the sites at which 
chemical messengers called 
neurotransmitters are released 
by neurons, causing the adja-
cent nerve cells to respond. Gen-
eral anesthetics interfere with 
the response of receptors and ion 
channels to neurotransmitters, 
thereby decreasing nerve cell activity 
and transmission.

Sites of Action
General anesthetics bind only very 

weakly to their sites of action and 
functionally interact with cellular pro-
teins in a lipid environment (which is 
not water-soluble). Both factors make 
it diffi cult for scientists to determine 
their exact binding structure.

Because the general anesthetics bind 
only weakly, high concentrations, often 
more than 1,000 times greater than 
those for typical receptor- or protein-
targeting drugs, are needed to achieve 
an anesthetic state. This fact results in 
anesthetic binding to, or interaction 
with, cell membranes and large num-
bers of proteins in a nonspecifi c man-
ner. It also affects the function of many 
proteins in nerve cell membranes, mak-
ing it challenging to ascertain which of 
them are the key mediators of anesthet-
ic action. The second problem, that pro-
tein-signaling interaction is in a lipid 
environment, makes it harder to gain 
detailed structural information for 
membrane proteins than it is for water-
soluble proteins. Such structural data 
are essential for understanding how an-
esthetics exert their effects on  membrane 
proteins. These proteins do not easily 
crystallize, which is a requirement for 
the current molecular  structure “gold 
standard,” x-ray crystallography.

Because of the lack of structural 
data, it remains unclear whether anes-
thetics exert their primary effects by 

direct interaction with these proteins or 
by indirect interaction with the lipids 
surrounding them. Despite such limita-
tions, researchers are taking advantage 
of methods to better discern how anes-
thetics work at the molecular level.

Genetic tools, for example, enable 
investigators to alter specifi c functions 
of a protein and then determine wheth-
er this protein can be linked to sensi-
tivity or resistance to anesthetic action 
in less complex organisms. Other ap-
proaches, including sophisticated struc-
tural modeling of anesthetic binding 
to protein targets, also show promise. 
The protein targets for different agents 
do not appear to be the same, so prob-
ably no single molecular mechanism 
of action exists for all anesthetics.

Thus, the simple answer to the ques-
tion of how anesthesia works is that al-
though we know a great deal about the 
physiological effects and macroscopic 
sites of action, we do not yet know the 
molecular mechanisms of action for 
general anesthetics. Many of the tools 
necessary to probe these mechanisms 
are now available, and in coming years 
we can look forward to new insights 
into how this great boon to humanity 
works at the molecular level. M

Have a question? Send it to 
editors@sciammind.com

Anesthetics 
work by 
blocking 

transmission 
of nerve 

signals to 
pain centers 

in the 
central 
nervous 
 system.
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(puzzle)

Answers

Head Games 
Match wits with the Mensa puzzler
BY ABBIE F. SALNY

Abbie F. Salny, Ed.D., was the supervisory psychologist for American Mensa 
(www.us.mensa.org/sciamm) and Mensa International (www.mensa.org) 
for more than 25 years. She is the author and co-author of many challenging 
puzzle books, including the Mensa Think-Smart Book and the Mensa 
365 Brain Puzzlers Page-A-Day Calendar (Workman Publishing).
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 1.  Indented, intended.
 2.  Trial subscription.
 3.  $40. ($350 – 20% = $280 – $80 = $200 – 80% = $40.)
 4.  “You can’t make a silk purse out of a sow’s ear.”
 5.  Invisibility.
 6.  30. (7 sisters + 3 witches = 10 � 6 feet in a fathom = 

60 ÷ 2 = 30.)

 7.  “If at fi rst you don’t succeed, give up.”
 8.  Ace, race; oast, roast.
 9.  “Why is your line always busy, Watson?” (Alphabet numbered 

backward, A = 26, B = 25, and so on.)
 10.  Headlamps. (Good for you if you found another!)

1 6  Begin with the number of sisters in the group of colleges called by that 
number, add the number of witches in Macbeth, multiply by the number 

of feet in a fathom, then divide by two. What do you have?

7  Unscramble the letters in the grid to make an eight-word phrase 
offering bad advice. Move one space at a time in any direction and use 

each letter only once. One letter is not used, and there is one contraction. 
(Hint: begin with the letter in the middle of the fi rst column.)

8  The two lines below start with the defi nition of a word. Add an “r” 
in front of the fi rst word to make a new word that matches the 

second defi nition.

A “top-notch specialist” becomes “a contest.”
A “storage place for hops” becomes “to cook or overheat.”

9  Each letter in this sentence has been replaced by a number. Work out 
the code and fi nd the quotation.

“4-19-2 18-8 2-12-6-9 15-18-13-22 26-15-4-26-2-8 25-6-8-2,
4-26-7-8-12-13?”

10  Find another word that can be made from all the letters 
in “lampshade.” 

 T F X P U E

 A F I D G V

 I S R E E I

 T O O N U C

 Y U D T S C

   Arrange the same eight letters 
to complete the blanks in the 

sentence below.

The ancient plate was _ _ _ _ _ _ _ _ 
in two places, but the marks were 
so regular it was impossible to 
determine if they were accidental 
or _ _ _ _ _ _ _ _ .

2  Rearrange the following letters 
into a two-word phrase 

meaning “a free offer to see if you 
like the periodical.”

N T O R I I T L A S S B U P R C I

3   It was the day of the big 
furniture sale. “Oh,” said Pat, 

“this chair was $350. Then it was 
reduced by 20 percent, then by $80 
and then by 80 percent. It should be 
free!” But what was the price?

4   Edit the following sentence to 
create a common saying.

It is impossible to create a money 
container constructed of materials 
spun by silkworms using a portion 
of porcine animal anatomy as 
your basis. 

5   Fill in the missing letters to 
complete the word below.

I _ _ I _ I _ I _ I _ Y
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A Personal 
Obsession
They follow their victims, 
harassing and tyrannizing 
them. What drives stalkers?

The Adult in 
Every Teen
On average, teenagers have 
improved raw intelligence, 
perception and reaction time 
as compared with adults. Are 
teens just misunderstood?

High-Tech Brains
Eye and ear implants already 
exist. But what about a 
high-tech prosthesis within 
the brain? The reality is 
closer than you think.

The Stabilizing Salt
Scientists have recently 
begun to understand how 
lithium works its helpful magic 
for victims of bipolar disorder, 
who otherwise suffer 
crippling episodes of mania 
and depression.

ONLY AT
 www.sciammind.com

New blog on 
Mind matters

First four issues free

E-mail alerts for 
new issues

PLUS:
Ask the Brains Experts answer your questions.
Illusions Play tricks on your brain—and gain insights 
about mental functions.
Head Games Brain teasers and puzzles.
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Available in April 2007
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