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Hocked on a Feeling
This is your brain on a placebo

BY SITARON BEGLEY

ASFARASTHE BODY
is ‘conesrnéd, 4 pla-
cebo is' notiting—a
sugat pill, 2 shany’
treatment, an inert
compound. But try
telling that to the
brain, as scienhsts
led by Daniel ‘Cher-

Win of Group Healifi Ceuter for Health |
Studies in Seaftle recently gav

They:
assigned 638 adulls with clitonie Towér
Yack pain £o receive either standard zew-
puncture thérapy, customized acupunciire
{tuilored to the individiial, snch, asbyusmg
nonstandard acepunciice points). sham.
acupuncture (toothpicks in . Atdpunctures
needle: guide tubes tiiaf mimit the feel of
real deupuricture) orstandari badrpam
care; such as afiti- Anflammatory, drugs anid:
massage: As. the scignlisfs reporied thxs
month . Archives of Tnternal Medicin
pain. diminished s;gmﬁcantly for-60 per—
ceiitof the-peoplein all fhiree acupmcim?
groups—taat for just 39 percent-of, patierits
reeelving usisl card: On average;. both.
fake anid Teal agiputictitre rechaced pain.
staridard care.
“Weirdly, this is betng spun s seupc g

is 'hett&r thin standard medical caré for

hack pain!” I say *welrdh' beeauss the key
findingis that shanj. aciipunciure delivered
as much benefit a5 resl’ ‘ardipinchire. 4nd
thenost parsimonions axy!anatmn for that:
findingis inescapable: itis possile to think
yourself' ot of pady,

Ins fact; the power.of thought to relieve.

pain has been knowh since 1978, wheri.

neumsmenhsts hegan, studymg ‘placebo
. résponses i earaest, Now they haye s even

- miapped the brain. Drocesses fhat dmder:

1ig it Whn people expect theix pain t6
diminish, typically becanse a.doctor telg
therm that a Jittle pillor other treafmeant:
will. do so, that mere expectation. pro-
duces activity fu the prefrontat coriex,
sitesof higher tienta] function, which.in-
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tumt activates Sther regions fo refease the
brain’s own homernade: opioids, says Fab-
rizio Benedettiof the Umversity of Tiiriz.
Medical School, » pioneer in placebo

researchi (A bxg advanice Tn widesstamd-

ing placeho was dhowing thata &.rug that
blceks: the effects of opioids also bindks
the placebo effect on pain, prima facte
evidence. thet the brain's endogenous,
opioidsare in: piay) e }ugher the, EXpeps
tations,. the greafer the Pain relfef, too: 3
When. scientists led by Dan Agiely of
Diike University gave vohunteers 1den£1*
eal dimmy pills béfore-and after an elee-

tric-shock, and fold séine of their human

gumea pxgs that the Bills: Were apalge:
sieg castmg $2: 50 arid. others that they
£ost 10, cents, miore of those getthig the
expensive placcho than the cheaper ane
reported patd relief (85
percenk; v§; 60 percent).

M5 not just: pain: any:
more; either: If ‘neviro:
scientists: Kave Ieamad!
Aaything about - -placeba;.
i3 that there is not

Parkinsen'spa

On BVerags,
sham acupuncture

dlse chezmcal thak is:searee Ty the brding of

val firfng that catises the Spasms and ngid-
ity of Parkmsons 8% Benédetti -showed
i the-first study of the plicebo effect on
Individual nearens. "Va-ba} Suggestions of
cliniieal improvesent: changed Hie actip-
ity of nerons in specific brain areas,” say's.
Benedetti. It daesn’t work on everyong,.ahd.
the effectiypically fades affer a- while—twg
of themany renyining mysteries about pli-
ceboresponses:

Remarkabbx, placebe effects occar throngh
Physiological pathmys that have' npthing:

todo-With. expectations and the feledse of
. dopamine: Instead, theywork:

prates
because *he bram has Jenzned thata par-

tieular; experiente: ig flldwed by a par- ©

ticalan respans&-«l’aviowan condition-
infs. Morphine, for mstanne? i& natoripis
for. depressing: Tespiration, whith is why
Jt can, be, danperous. In ene 1999 study,
afte: patients Had Teceived, several doses
of o morphmehke driig-for-post-op patn;
a placebo. pmdm:ed iz same respira-
tory.: depressmn the b hid Jearmed, st
the neuronal Teve], that Infectiofn eqaals
diow,. shallgw hmaﬂnng
and responded’ that way
even. fo an inert: coms:
poond, “The- TESponse
is éomplefely uncon:
seions;” says Benedett,,
Similarly, wheri he ant

4 single’ phaceho effiet,  dalivered as solleagues gave volintéers.
‘but-placeba. efferts, phr- " 3 toctisol-lowering deug
tal, each wiih dlﬁ‘erent mﬁ?hbgnefzt_&s bwicé, and then a placeho,
mechanisme and edeh reafl..ac.t;punctm—?eu *  the pliceb mimicked the

shedding Bght on how

éthereal; hiphtlevel mental finctions cons
trof the nitty-gritty of lowes-level hrain:
processes. For one thinig, what Benedetti
calls “mind over matter™ {uintter béing
ihe bocI  Yarns out to beeffective i con~
rg noihing. to do- with “pain.
In‘]ectmg an-xiett saling solution reduced
the symptoras of B; k_msons disedse. For
instance; wheg patients were: told that
they-were receiving medication, many of
e began tomove mere ﬂmﬁ!y andhad:
less tigidity, scientists at-the: University of
Hritish. Colupnbid forind, What scems. to.

happen is thiat expecting a freatment in be-
~efféctive releases: dopaming, which isboth.

the. brain's retward friplecule and, the pre-

.cort:selvdea'easmg action
of the drag : regardless of what paﬁents
-axpected_}’avimn&am nditfonifigalsoseems
to be belind placebo effects an. the frrune:
‘systemn, When sclentists: repeatedly fawe thes
powertilimmuge suppressanf cyclosparisie,
(used ta. prevert Tejection of transplantéd;
organs) aloni with a favored drink; and

then the drink dlone, the patients” fmmune-

systemss were as goiet a5 When on the
drug. ftwas He finding that Kool-Add cary
prevent: fransplant re;ecimn" Mind, over
matter fad siruck: agam
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Experiments and Observational Studies

ARTICLE: “ADHD linked to lead and Mom’s smoking”
hitp://www.nbewashington.com/news/health/ ADHD Linked To Lead and Mom s Smoking html

Based on this article, can we conclude that smoking or lead exposure causes ADHD?

When 1t is impossible to tell which of 2 or more factors is causing a change in the response variable, we
say the factors are '

Studies like this one are called because researchers don’t
assign subjects to do one thing and other subjects something else. In an observational study, we
CANNOT conclude that changes in the explanatory variable cause changes in the response variable
because of the presence of confounding variables.

Is there any way we can show that smoking causes ADHD?

An investigates how a response variable behaves when the researcher
manipulates one or more factors to determine if changes in those factors cause changes in the response
variable. In an experiment we study the specific factors we are interested in, while controlling the
effects of lurking variables.

The primary difference between an experiment and an observational study is the way in which the
groups are formed. If groups are formed based on the choices of the subjects, then a study is
observational. If a researcher assigns groups at random, then the study is an experiment.

If humans are being experimented on, they are called . Other individuals (tomato
plants, mice, loads of dirty laundry) are commonly referred to as . An
experimental unit is the smallest unit to which a treatment is applied.
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The specific values that the experimenter chooses for a factor are called the of the
factor.

The combination of specific levels from all the factors that the experimental unit receives is known as its

A recent study declared that people who go to church have longer life expectancies than people who
don’t go to church.
e Do you think this was an observational study or an experiment? Explain.

e Assuming there is an association between church attendance and longer lives, can we conclude
that going to church is the cause?

Section 5.2: Designing Experiments
Suppose we wanted to design an experiment to see if caffeine affects pulse rate.

What is the explanatory variable (factor)?
What is the response variable?
Who will be the experimental units?

Here is an initial plan:

= measure initial pulse rate
give each student some caffeine
wait for a specified time
measure final pulse rate
compare final and initial rates

What are some problems with this plan?
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Some problems, such as telling a joke while waiting for the caffeine, can be easily solved by including a
which does not receive caffeine. In our experiment, we can accomplish this by
using 2 of caffeine: no caffeine and some caffeine. For example, we could assign each
member one of two : Regular Coke or Caffeine Free Coke.

Why don’t we give Coke to one group and nothing to the other group?

Often times applying any treatment can create a change in the response variable. For example, when a
child gets hurt, they feel better when their wound is kissed or covered with a band-aid, even though
neither of those treatments actually take away the pain.

In our study, if only one group got a treatment, the fact that they were chosen to receive free soda might
make their pulse increase before the caffeine even hits their bloodsiream!

The occurs when subjects in an experiment know they are receiving a
treatment. This knowledge may cause a change in the response variable which the
effect of the treatment. In other words, we will not know which caused the change in the response
variable: the explanatory variable or the placebo effect.

Def: A is a treatment known to have no effect, administered so that all groups
experience the same conditions. In this case, caffeine-free Coke is a placebo.

Having every subject receive a similar looking treatment ensures that the placebo effect will treat both
groups the same. Then, any difference between their pulse rates can be attributed to the
(factor) and not the excitement of being in an experiment.

Of course, it is essential that the subjects do not know which treatment they are receiving! When a
person doesn’t know who is receiving which treatment, that person is

There are two classes of individuals who can influence the results of an experiment:
o those who could influence the results (subjects, treatment administrators, etc.)
¢ those who evaluate the results

When every individual in one of these classes is blinded, the experiment is called
If every individual in both classes is blinded, then the experiment is
Can our Coke experiment be runn a manner?

Key Principles of a Good Experiment: THE BIG IDEA--Our goal when designing an experiment is to
make the treatment groups are as similar as possible, with the exception of the treatments. Then, if there
is a change in the response, it can be attributed to the explanatory variable (factor) and not any other
extraneous variables.

An is one that is not of interest in the current study but is thought
to affect the response variable. We need to be aware of extraneous variables for two reasons:
1. Extraneous variables have the potential to become confounding variables.
o TFor example, sugar is an extraneous variable since it may affect pulse rates. If one treatment
group was given regular Coke (which has sugar) and the other treatment group was given
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