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Placebo Nation: Just Believe

It's not that medicines are 'crummy,' but that placebos are so  

powerful. It's time scientists learned why.

By Sharon Begley

When you write about science, there is no shortage of topics that  

incite the wrath of readers. Climate change. Evolution. Racial  

differences in IQ. But say that dummy pills with no pharmacologically  

active ingredients-placebos-are about as effective as antidepressants  

in treating depression, and watch out. People are incensed at the very  

thought that the (often expensive) meds they rely on might be 21st- 

century versions of the magic feather that Dumbo, the flying elephant,  

was told would make him airborne. It was only when Dumbo dropped the  

feather he was clutching in his trunk while in free fall, and started  

flapping his ears, that he grasped that his powers actually came from  

within, allowing him to fly.

No one is saying "positive thinking" can cure cancer, or that patients  

should throw out their pills, let alone that illnesses that respond to  

the placebo effect are "all in your head"-imagined. But there is no  

denying the drumbeat of studies on the therapeutic power of placebos.  

Over the years they have been shown to relieve asthma, lower blood  

pressure, reduce angina and stop gastric reflux. An inert solution  

injected into the brains of patients with Parkinson's disease reduced  

muscle rigidity about as well as standard drugs. In a bizarre finding,  

sham surgery of the knee, in which patients got sedation and an  

incision but no actual procedure, relieved the pain of osteoarthritis  

better than actual arthroscopy-and produced an equal improvement in  

joint function, scientists reported in 2002. And last month an  

analysis of clinical trials of a range of antidepressants found that,  

except in the most severe cases, placebos lifted the black cloud as  

well as meds did.

To be sure, no study is perfect. In the antidepressant one, the  

placebo might not have looked as effective if it had been compared  

with the drug that worked best for each patient, rather than with the  

one that happened to be chosen for the clinical trial. (Some patients  

respond better to Paxil, some to Effexor or others, for reasons that  

remain murky.) But the fact remains that placebos are at least  

somewhat effective and sometimes very effective for some patients.  

Rather than railing against that finding or pretending it doesn't  

exist, what we should be doing is learning how brain activity that  

corresponds to the expectation of cure translates into clinical  

improvement. As Dan Ariely of Duke University says, "It's not that  

medicines are crummy, but that the placebo effect is so powerful."

There have been clues about the source of that power. In Parkinson's  

disease, studies find, the expectation of getting better raises brain  

levels of the neurochemical dopamine, whose shortage underlies  

Parkinson's, and normalizes the pattern of firing in a region of the  

brain where aberrant firing causes the loss of motor control. When the  

placebo effect relieves pain, it releases natural opioid-like  

molecules in the brain that have analgesic effects like morphine.

Ariely, a behavioral economist, saw the power of placebos during the  

three years he spent in a hospital recovering from a horrific accident  

that left him with third-degree burns over 70 percent of his body.  

Night after excruciating night, patients would beg for painkillers.  

One day, he recalls, "I overheard the doctors telling the nurses not  

to give a certain patient any more morphine. A few hours later, when  

the same patient started begging for painkillers I saw the nurse going  

to her room with an injection," and soon the patient fell asleep. When  

Ariely asked the nurse about it, she said the injection was plain  

saline-a placebo.

Ariely's curiosity about the power of expectation-which he explores in  

his new book, "Predictably Irrational"-inspired a study of what  

affects those expectations. He and colleagues gave 82 volunteers a  

brochure explaining that they would be testing a new pain drug called  

Validone that worked like codeine, but faster. (It was actually a  

placebo.) Each then received a series of electrical shocks on their  

wrists, rating them from "no pain at all" to "the worst pain  

imaginable." Each then took a "Validone." Half were told it cost  

$2.50, the other half that it cost a dime. They then received shocks  

again. Of those who got the $2.50 pill, 85 percent felt less pain from  

the same voltage than before taking it; 61 percent of those taking the  

cheap pill felt less pain, the scientists reported last week in The  

Journal of the American Medical Association. The pricier the drug, the  

higher the expectation of efficacy, and the stronger the placebo effect.

That will not surprise doctors whose arthritis patients screamed  

bloody murder after Vioxx was withdrawn from the market after studies  

showed it raised the risk of heart attacks. People insisted that  

switching to cheap aspirin just did not relieve their pain and  

suffering. Maybe. But in light of Ariely's research, you've got to  

wonder. And patients who protest when their insurer makes them switch  

from a name-brand drug to a cheaper, biologically identical generic?  

"Many claim the generic is less effective," says Ariely, "but you have  

to consider whether that's an effect of the price. The placebo effect  

is about expectations, and we expect more-expensive medicines to work  

better." Maybe researchers would be interested in figuring out how to  

harness that effect if only it were patentable.
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Mind Reading Is Now Possible

A computer can tell with 78 percent accuracy when someone is thinking  

about a hammer and not pliers.

By Sharon Begley

Crime investigators always have their ears open for information only a  

perpetrator could know-where a gun used in a murder was stashed,  

perhaps, or what wounds a stabbing inflicted. So imagine a detective  

asking a suspect about a killing, describing the crime scene to get  

the suspect to visualize the attack. The detective is careful not to  

mention the murder weapon. Once the suspect has conjured up the scene,  

the detective asks him to envision the weapon. Pay dirt: his pattern  

of brain activity screams "hammer" as loud and clear as if he had  

blurted it out.

To detect patterns of brain activity, a subject must agree to lie  

still in a neuroimaging device such as a functional magnetic resonance  

imaging (fMRI) tube, but in an age when many jurisdictions compel not  

only convicts but also suspects to provide a DNA sample, that isn't  

difficult to imagine. Now, neither is the prospect of reading thoughts  

by decoding brain-activity patterns. Just a year ago, neuroscientists  

couldn't do much better than distinguish thoughts of faces from  

thoughts of places (the brain has distinct regions that process images  

of each). "All we could do was tell which brain region was active,"  

says neuroscientist John-Dylan Haynes of the Max Planck Institute for  

Human Cognitive and Brain Sciences in Leipzig, Germany. "There were  

real limits on our ability to read the content of that activity." No  

longer. "The new realization is that every thought is associated with  

a pattern of brain activity," says Haynes, "and you can train a  

computer to recognize the pattern associated with a particular thought."

We'll get to the ethical implications of that, but first consider how  

quickly mind reading is advancing. Less than three years ago, it was a  

big deal when studies measured brain activity in people looking at a  

grating slanted either left or right; fMRI patterns in the visual  

cortex revealed which grating the volunteers saw. At the time,  

neuroscientist Geraint Rees of University College London said, "If our  

approach could be expanded upon, it might be possible to predict what  

someone was thinking or seeing from brain activity alone." Last year  

Haynes and colleagues found that even intentions leave a telltale  

trace in the brain. When people thought about either adding two  

numbers or subtracting them, an fMRI scan of their prefrontal cortex  

detected activity characteristic of either.

Now research has broken the "content" barrier. Scientists at Carnegie  

Mellon University showed people drawings of five tools (hammer, drill  

and the like) and five dwellings (castle, igloo ...) and asked them to  

think about each object's properties, uses and anything else that came  

to mind. Meanwhile, fMRI measured activity throughout each volunteer's  

brain. As the scientists report this month in the journal PLoS One,  

the activity pattern evoked by each object was so distinctive that the  

computer could tell with 78 percent accuracy when someone was thinking  

about a hammer and not, say, pliers. CMU neuroscientist Marcel Just  

thinks they can improve the accuracy (which reached 94 percent for one  

person) if people hold still in the fMRI and keep their thoughts from  

drifting to, say, lunch.

As always, the results have to be replicated by independent labs  

before they can be accepted. But this is the first time any mind- 

reading technique has achieved such specificity. Remarkably, the  

activity patterns-from visual areas to movement area to regions that  

encode abstract ideas like the feudal associations of a castle-were  

eerily similar from one person to another. "This establishes, as never  

before, that there is a commonality in how different people's brains  

represent the same object," said CMU's Tom Mitchell.

If what your brain does when it thinks about an igloo is almost  

identical to what mine does, that suggests the possibility of a  

universal mind-reading dictionary, in which brain-activity pattern x  

means thought y in most people. It is not clear if that will be true  

for things more complicated that pliers and igloos, however. "The more  

detailed the thought is, the more different these patterns get,  

because different people have different associations for an object or  

idea," says Haynes. "We're much closer to this than we were two years  

ago, but still far from a universal mind-reading machine." How far?  

The CMU group is determining the brain patterns that encode abstract  

ideas (honesty, democracy), words and sentences, a big step toward a  

mind-reading dictionary.

Scientists are keenly aware of the ethical issues posed by reading  

minds. For one thing, it probably isn't necessary, if you decide to  

read people's thoughts, to get them to lie still in an fMRI tube and  

think. Nothing in physics rules out remote detection of brain  

activity. In fact, says law professor Hank Greely of Stanford, an  

infrared device under development might read thoughts using little  

more than a headband. He can imagine a despot scanning citizens'  

brains while they look at photos of him, to see who's an opponent. The  

use of mind reading in criminal and terrorism investigations seems  

inevitable, raising issues of reliability and self-incrimination. As  

with all technology, some uses will bring unalloyed benefits  

(translating a quadriplegic's thoughts to move a prosthetic limb).  

Other uses ... well, as Greely says, "we really don't know where this  

will end." That mind reading has begun, however, there is now no doubt.

  On Science

ON SCIENCE

The Ghosts We Think We See

Normal brain functions, such as seeing patterns, make us more likely  

to believe in the supernatural.

Sharon Begley

Bruce Hood usually conducts experiments under much more rigorous  

conditions than this, but since he had a large audience one recent  

evening in London, the University of Bristol psychology professor  

figured he'd seize the opportunity. Holding up an old cardigan, he  

asked if anyone would be willing to wear it if he paid them £20 (about  

$40). Every hand shot up. Then Hood added that the sweater had been  

worn by a notorious murderer. All but a couple of hands disappeared.  

"People view evil as something physical, even tangible, and able to  

infect the sweater" as easily as lice, Hood says. That idea helps  

explain a number of supernatural beliefs, he argues: "The idea of  

spirits and souls appearing in this world becomes more plausible if we  

believe in general that the nonphysical can transfer over to the  

physical world."

And believe it we do. A Gallup poll found that only 7 percent of  

Americans do not believe in telepathy, déjà vu, ghosts, past lives or  

other supernatural phenomena, which may have more than a little to do  

with the soaring popularity of Halloween. Even eminent rationalists  

such as Alfred Russel Wallace, who discovered natural selection  

(prompting Darwin to speed up his own work), believed in ghosts,  

haunted houses, levitation and clairvoyance. But "supernatural"- 

anything that cannot be explained by laws of physics or biology-also  

encompasses more mundane phenomena. It includes the belief that you  

can feel someone staring at you from behind, and that if you think  

about someone he is more likely to phone you (this doesn't work for  

getting first dates to call you for a second, however). Far from being  

pathological, the ubiquity of such beliefs is actually a clue to how  

the normal mind works, cognitive scientists now realize, for belief in  

the supernatural arises from the same mental processes that underlie  

everyday reasoning and perception.

Chief among those normal processes is our neurons' habit of filling in  

the blanks. The brain takes messy, incomplete input and turns it into  

a meaningful, complete picture. Visualize four Pac-Man-like black  

shapes arranged so that the wedge removed from each seems to form a  

corner of a white square. Neurons in the brain's visual regions, whose  

job is to fire when the eyes see a square's edges, do fire-even though  

there are no edges to see. The mind also sees patterns in random data,  

which is why the sky is speckled with bears and big dippers. This  

drive to perceive patterns-which is very useful in interpreting  

experimental data as well as understanding people's behavior-can also  

underlie such supernatural beliefs as seeing Jesus in the scorch marks  

and flecks of grain on a grilled-cheese sandwich. "If a stain looks  

like the Virgin Mary," says Hood, "then it is a divine sign and not a  

coincidence. If the wind in the cave sounds like a voice, then it is a  

voice."

Patterns can be in time as well as space. Hence such superstitious  

rituals as wearing the same shirt when you compete in a sports event,  

or not standing on the white lines of a tennis court, as John McEnroe  

refused to do. If you depart from the ritual to prove to a skeptic  

that it really works, you become so tense about the loss of the magic  

talisman that you're indeed likely to lose. Game, set and match for  

superstition.

The mind also tends to impute consciousness to inanimate objects (ever  

yell at a balky computer?). This leads us to believe that natural  

phenomena are "purposeful, caused by agents with sentient minds," says  

Hood, whose book "The Supernatural Sense" is due next year. It's only  

a short step to thinking that " 'things that go bump in the night' are  

the result of some spirit or agent," not branches brushing against  

your drainpipe.

The belief that minds are not bound to bodies reflects a dualism that  

shows up in children as young as 2. "This is universal, seeing minds  

as separate from bodies," says psychologist Paul Bloom of Yale  

University. "Kids have no trouble believing stories in which people  

exchange bodies, for instance. And since supernatural beings like  

ghosts are without material bodies but with minds, our belief in  

dualism makes them totally plausible."

And the belief that you can feel someone staring at you from behind?  

Someone who sees you suddenly pivot is likely to return your stare,  

leading to the false conclusion that you did detect the gaze. Thanks  

to "confirmatory bias," people tend to remember every time a hunch  

like this-or like the idea that the phone rings after you think about  

someone-is borne out. We forget all those times it isn't.

As scientists probe deeper into the brain for what underlies  

superstition, they have found a surprising suspect: dopamine, which  

usually fuels the brain's sense of reward. In one study, two groups of  

people, either believers in the supernatural or skeptics, looked at  

quickly displayed images of faces and scrambled faces, real words and  

nonwords. The goal was to pick out the real ones. Skeptics called more  

real faces nonfaces, and real words nonwords, than did believers, who  

happily saw faces and words even in gibberish. But after the skeptics  

were given L-dopa, a drug that increases dopamine, their skeptical  

threshold fell, and they ID'd more faces and words as real. That  

suggests that dopamine inclines the brain to see patterns even in  

random noise. Boo!
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