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ABSTRACT

Mar keting factors such as pricing and brandi
and expectations regarding a product. Winengroduct in question is a medical

treatment, this effect may modify the placebo response. As the placebo response

modifies the overall effect of the treatment in an additive manner, this implies that

marketing factors may have a direct effect on mediasdomes, particularly in disorders

that have large placebo effects. This theg@ores this idea. Firstlaboratory studis

presented thatsedelectric shocks and a placebo paldemonstragthat a price discount

may reduce the efficacy of a pkbo analgesicA secondaboratorystudy, using the

cold pressor test and a medication viiv non-placebo efficacy, failed to demonstrate

superiorityof abrandnameover generiagnedication in terms of cold tolerance or pain

ratings, but the brandamedid lead to quicker habituation to the cold paiin.addition,

guantitative and qualitativesearchexploringattitudesheld towards generic medications

shows conflicted beliefs and a lack of complete trust in generic medications in both

general and gatric populationsi Necno mmer ci al 6 f orms of mar ket |
labeling of, and description of, a disordarealsotouched upon. The implications of

this researclior marketingarediscussegdas well as necessary steps for the research

developnent of this field
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Background

Introduction

When Omar ket i n @ spakerdof togetiedhd twoHialdaare eypically
thought of as, if not directly at odds with eaather, the at least partners in an uneasy
relationship. The discussion is typically coeamed with the effect of dire¢o-consumer
advertisingon prescribing habits or the biasing effect of pharmaceutical company gifts.
These areof course, very important research topics.

However, there exists another potential link between marketingeaithcarevhich has

not beerwell examined Marketingfactors,such as pring and branding, ansell

known to influence percepticand expectation. Sin@xpectation and beliefs are the

main drivers of the placebo responsés possible that markeig factors may modify the
placebo responseBecause the placebo response is an important component of many
medical outcomes, it is logical to postulate thabanipulation of price or brand could

have adirecteffect on medical outcomes by modifying tHagebo response. This issue

has not before been raised by medical or psychological research, but the potential public
health effect could potentially be quite significant and therefore demands research
attention.

The goal of this thesis is to initiatesearch on this topic. Two laboratory experiments
and several questionnaire and interview based studies are presented in order to take the
first steps in considering the direct role of commercial information on health outcomes.

Expectation and narrative

The6gol d standardé blind clinical trial is de
which allows only specifically efficacious treatments to make it into the medical
marketplaceandthis system has been effective in creating many vital medicahaés.

Another implication of our reliance of this systdmwever is the denial of the role of

myth, ritual, anchonspecific healingn modern medicineAccordingly, the role of the

placebo effect in medical treatmehtss often been looked upon unfeatoly (de Craen,

Kaptchuk, Tijssen, & Kleijnen, 1999)

The placebo effect can have negative connotations, conjuring up imat@sazntury
snake oil sellers or primitive religious healing ritualdowevera greatnumberof
products thrive todawhich are not FDA tested or approved (herbal supplements, diet
pills,andsoonand t he ¢ on c-leapehmedifine cemains a hotrtopie of
discussion rather than being naturally embedded in the consciouspeastitioners.In
fact, thequestion of to what extehtaling can relate to myth and ritual in modern
medicine is a fascinating orfi€aptchuk, 2002) A 1944 article by Canon was perhaps
the first weltknown paper to suggest such a link, discussing the anthropologroeut
of O6voodmro tdleatda®i I(i ty o) Haposiedthatthhe 6 t o cause
phenomenon might beuthentic, having actollary with instances in modern medicine
such as when someone dies, for instance from shock, without any visible calesattio
(Cannon, 1957) He speculated that acute fear might easisch a restu(Sternberg,
2002)
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Another fascinating articlen the potential relationship between ritual and modern
medicineis a case repolty Dr. Clifton Meador. The firstaseinvolvedvoodoo death.

A patient seemed to be dying, barely consciapparently following a curse by aedoo
priest. The physician performed a ritual within the context of the curse, which was
followed by the recovery of the fiant. Instead of confining such a situation to a certain
foreign cultureDr. Meador went on to descrilvehat he considered a possible
comparable situationthe case of a patient in a mainstream medical setting who was
diagnosed with esophageal cancéhe patient and all the doctors firmly believed he
would die soonbutautopsy was unable to find a cause of death¢dheer diagnosis
apparently bimg a false positivéMeador, 1992)

Finally, Dr. Herbert Spiegel reported an anecdote in a modern Catholic hospithicin w
a priest mistakenly gave last rites to the wrong patient, who died quickly thereafte
(Spiegel, 1997) Other such anecdotes exfgfeisman & Hackett, 196 1put articles on
this topicappeared for the most part in the 1950s and 60s, under the influence of
psychoanalysis, and have not besinchseriously consideresince. Naturally, as
anecdoteghese stories musetapproached with caution, and yet they are theught
provoking. The assumption that our medical system has cut its ties to the human
imagination is appealing but perhaps overzealous.

It is interesting to consider what form modern superstitions might Aageably, some
of these superstitions could be cognitive heuristics relating to issues likeyjpaltey
assumptions, belief in brand names, or the effect of disease labels.

On the issue of pricguality assumptions, there are corollaries from othelittoams.

Traditional healing substances are often those that are difficult to obtain and expensive,

such as rhino horn or tiger bo(&ensky, 1986) And in Reiki, a spitiual healing

practice involving the transfer of energy through the hamtigditional caveat is that

money must be chargéa order for clients to value the treatment enough ftur work

One Reiki practitioner asked about this idea agreed that rgdasepractice this
conditionseemed to be accuratmydt hat t hat charging more i mpl:i
services were worth more, which led to obtaining the same healing resulttimiess

(Director, Reiki Center of Greater Washingtgersonal communation, April 16 2008)

To date however, there has not been much research on the role of prices or marketing on
the placebo effect andedical treatments specifically, althoudietidea that direeb-

consumer advertising might produce a useful plaefteat was actually posited in one

2006 pape(Almasi, Stafford, Kravitz, & Mansfield, 2006)in addition, one recent
anthropology thesisnalyzed in depth the relationship that patients can have with their
medications, particularly as a result of direetonsumer advertising artmtanding

(Greenslit, 2005) There is also some evidence that the enhanced effectiveness of
antidepressant dgs over the past few decades could be a response to increased
marketing and societal faith in the dryygalsh, 1983)
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In essence, the role of marketing, myth, and ritual is one of epistemdbthe value of
a medical product establishedlely through clinical trial results, or g@oplein the real
world assign additionalalue to it as a function dfeuristicsof prices, brands, anather
informational signals?

The Placebo Effect

Introduction to the Placebo Effect

The placebo effect may be one of the most powerful underappreciated forces in medicine.

To begin with, when di santioskeep tergiindiopyeleae. Ae f f ect s
placbo i tsel f, such anayhelfheagemdéralacsbop effeces ugar pi | |
However, it is not the pill itself causing the reaction, but rather the significance and

meaning involved in taking the pill. This iswDr. Daniel Moerman, a weknown

researcher on the placebo effect, argues that a better term fpdreth@menomvould be

Ameani n (. E Mdemnant&slonas, 20020 Studying the placebo
essentially means studying the psychosocial context surrounding a medical treatment

(Colloca & Benedetti, 2005)

Placebo effects have long played a key role in medicine. For thousands of years many
medical treatments were without specific objective effect and thus relied exclusively on
placebo respors. While the mechanism underlying placebo responses differs with the
ailment, placebos still play an important role in medicine. Strong placebo effects have
been demonstrated in many conditions|udmg coronary artery diseag8ranger et al.,
2005) depressioifLeuchter et al., 2004pain(Price etal., 1999) Par kieasonds di s
(Pollo et al., 2002)irritable bowel syndromg@Patel et al., 2005and many otherKoshi

& Short, 2007) Imaging technologies, behavioral studies, and clinical data have shown
that responsiveness to placebo reflects physiologic changes in the botyas

endorphin actiation in the case of analge¢&ubieta et al., 2005pnd can thus be

thought of as the body recruiting its healing abilities in response to beliefs and
expectationgBrody, 2000)

The implications of the placebo effect are not limited to treatments with placebos. (In
fact, knowing that one is taking a placebo would naturally dectbag@#acebo response
produced by it), and strorejfectscan also be found with medications, medical devices
(Long, Uematsu, & Kouba, 1989nd physical manipulatiorfKaptchuk, Goldman,

Stone, & Stason, 2000)\lthough the archetypical placebo is the sugar thttye ae

many other types of placeboBrespective of théype of treatmenthe placebo effect
occurs wherthe patient believes that an experience will help their condi8ack in the
1950s, a treatment for angina called mammary artery ligation was pagodéors and
patients reported considerable success with the procedomeever, after a doublelind
clinical trial utilizing sham surgery for one group of patients showed no greater efficacy
for the procedure over the placebo surgery, the procedurab@asioned. To most

people, this experiment simply demonstrated that theliket ligation procedure was a
failure, butit is also a striking example of the power of placebo. All the patients believed
they would be helped by the procedure, amy three, in terms of needing less
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nitroglycerin and increasing their exercteéerancg(Cobb, 1959 as cited {{D. Moerman,
2002) In addition to demonstratinge ineffectiveness of mammary artery ligation, this
story showcases the usefulness of placebo.

Context Effects

The placebo effect is not constant. Actually, there can be remarkable variability in a
placebaresponse even when considering theesareatment for the same diseé3eE.
Moerman, 2000Q)Placebo rgsonses can be quite strong, but they areats@mely

sensitive to contextual factors in the environment, and can thus vary considerably across
situations. Factors that have been shown to modulate the placebo respoitsanphys
attitude, confidencehelief in the drugThomas, 1987(Gracely, Dubner, Deeter, &

Wolskee, 1985)and even the color of the p{Hluch as red pills being better as stimulants
than depressants, to go along with usual meanings of those ¢Blaxkwell,

Bloomfield, & Buncher, 1972) ucchelli, Cattaneo, & Zattoni, 197.8)

Expectations and the meaning of contextual effects drive the placebo re@foymma,
McHaffie, Laurienti, & Coghill, 2005]§Colloca & Benedetti, 2005)or instance, a

person might have stronger expectations for a medication that is aénedista an
injection rather than a pill, given in a
when the physiciands at usastiardtleer thaoambivaéntt h e
(Benedetti, 2002) These and others factardluence what the patieanticipates and
accordinglyinfluence the overall efficacy of the treatment.

Addit i onal evidence that placebo effects ar
patiens, as well agpeople who do not know that they are being giving a medication, do

not experience thesdfects(Benedetti eal., 2006) (Kirsch, 2003) and that

surreptitiously reducing theain of the treatment while giving a placebo will

consequently imbue that placebo with peaducing abilitiegPrice et al., 1999)

Placebo effects have been viewed and used in very different ways across history and
cultures, from acceptance to skepticism and from viewing it as a positive phenomenon to
a negative oné@e Craen et al., 1999 he negative reputation is often related to the idea
that placebo effectsterfere withfinding real drug effects, since clinical trials are based
upon comparing placebo and active groups. The negative view of tebgplaffect had

been the dominant view of the placebo effect for the past several decades. However,
recently, some resedrers and clinicians have becomeerested in harnessing the

placebo effect for patient welleing.

Nocebo

Placebo effects are mtasommonly thought of in connection to healing, but placebo

effects are not necessarily in a positive direction. Belief and expectation can just as
readily be harmful to health. This negative action is sometimes called the nocebo effect,
but it is simplyanother incarnation of the placebo effect. The same treatment, with a
different expectation, can produce wildly different effects. In one classic experiment, a
physician gave subjects either ipecac (which causes vomiting) or atropine (which soothes
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thestomach). He used a tool inserted into the stomach so that he could actually visualize
theeffects of the medicines. Thée gave his subjects an inactive substance and told

them either that it was ipecac or that it was atropine, and actually watcretdrtreech

wave patterns behave in accordance with their expectations. In one patient, he even gave
ipecac saying it was atropine, and vice versa, and observed the stomach wave patterns
match expectation instead @iemistry(Brody, 2000)

Adverse drug effects are arteemely important issue, as they can spell the end to
otherwise successful pharmaceuticals. However, it is difficult to disentangle placebo
from specific side effects, particularly because evetremtment (people given no
treatment of any kind, includg placebo treatment) control subjects will often report
having symptoms when asked about them. Thereforreatment control conditions
are not often performed, making it difficult to know how far above baseline reported
negative side effects reallyegiKhosla, Baja Sharma, & Mishra, 1992)

Placebo treatments can lead to unwanted side effects or adverse drug effects. Just as with
positive placebo effects, nocebo effects rely on suggestion and expectation of adverse or

weak results. For example, in one study theéstigated the way that information is

presented to patients in the context of influenza vaccination, framing the risk of side

effects negatively (as the percentage of people who experience a side effect resulting

from the vaccination) versus positivdlya s t he per centage of peopl e
a side effect), increased the presence of both side effects and work absenteeism after the
immunization(O'Connor, Pennie, & Dales926). Also, side effects reported from a

placebo increase with increasing dosage of the pla@digge & Coats, 1962)

One tricky issue arising from this problem is how physicians and pharmaceuticals should
present risksa patients. Naturally, people must be informed about risks in order to make
decisions, but knowing too many details about risks, or learning about them about them
in emotional ways, may increase the likelihood that the medication will not be tolerated
by the patient. This question is related to philosophical issues in bioethics and informed
consent.

In the bioethics literature and the Declaration of Helsinki, the three central concepts are
respect for persons, beneficence, prstice("Declaration of Helsinki (1964)," 1996)

The American bioethics community has put a particular focus on respect for persons,
which as been taken to mean informed consent. Howeasreffort is put into
understanding the optimal way to present informed consent information to patients to
ensure A) appropriate understanding and B) avoid undue anxiety, possibly leading to
increased nocebo effects.

One study showed that patients where given an informed consent document that
detailed the possible risks, verimneasedone t hat
patient anxietyas reported on the Spielberger 8{atait Anxiety Inventory. Brhaps

even more worrisome, more pé®pmeeded anxiolytic as administered by a nurse blinded

to the subj ect 0 §&oldberged Kriise, ®arkerj 8nKadish, 899§ hisu d y

is worrisome because of the possibility of increasing side effgdigghlighting possible
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negative consequences. Also problematic is that, given the option, people will generally

opt to receive more information even wheis not in their best interebecause of

peopl ebs inability t o eyhlavegrevouslearnedi scount i nf
(Camerer, 1989)In the same study, subjects were asked afterwards how satisfied they

were with the informed consent document they had received. The people who were

given the detailed risks were happy having received those details, but thevpleople

di dndot get those details were also satisfied
details.

The philosophical issue of respect for persons is an important one, but it is also

something that should be debated with a full understanding of \@hexgow focus on

informed consent as a panacea can go wrong. Without resorting to the severe paternalism
that casts such a shadow over medicine of the 1950s arfdi6@s 1969) it should sl

be possible to empower people by crafting consent forms in such as way as to provide
them with risk and benefit information in the way most beneficial for their own cognitive
processing and use, and not merely using informed consent forms as aowajtertor

worse, as merely legal protection.

Physiology
A misconception about the placebo response |
all eviated by a placebo. I n f alsothemigall acebos

healing systemsln placéo analgesianicoming sensory information combines with
expectation in the brain to shape the experience of(gayama et al., 2005§MRI

studies show that placebo analgesia is related to decreased brain activityreppéding
regions of the brainncluding the thalamusnsula, and anteriatingulate as well as
increased activity in the prefrontal cortex, implying that the experience of pain is being
altered(Wager et al., 2004) Many of t Bseandmeutyadssittdisaifeot o n
healing and may be intipated in placebo responsdsis known that placebo analgesia

is mediated at least in part by endorpteffect on the popioid system, pain and stress
inhibitory neurotansmitter system. As arn@rexample, a recent paper by Benedetti and
Colloca reviews how anxiety may increase palated nocebo effects by the activation

of the cholecystokininergic (€CK) system, which falitates pain transmissiofColloca &
Benedetti, 2007) In this manner, placebo effects reflect a fascinating interplay between
the psychologial and the neurological. Other placebo effects-@malgesia related)

work through different neural mechanisisicchione & Stefano, 200§Pachecd.opez,
Engler, Niemi, & Schedlowski, 200§Jle la Fuentd-ernandez et al., 200yt the

current discussion will focus only on pain.

The question of why some individuals demonstrate stronger placebo effects than others

has long been a research topic, anfact for several decades clinical trial researchers

attempe d t o use personality factors to exclude
seemingly increase the drug effect. However, personality factors were never found to be
reliable for this pysose,and it is now believed genetically determined variation in opioid

response may be a large playemterpersonal variatiofikeda et al., 2005)

Additivity
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It should be clear by nohtat &6t he pl acebo effectd is not r
Many medical treatmentact in two ways concurrently. The first is the way described in

the relevant pharmacology or surgery textbook for that condition, and the second is the
placebo effect Both of these effects are mediated biochemically, and both of these
responses in conjunction with each other are responsible for the improvement seen after a
medical treatment. Bhy researcherbelieve that a significapbrtionof the effects of
medidnes, from anthistamines to blood pressure drugs, are due to this second effect
(placebo). For some types of treatment, expectation may even make updhty rof|

the effectresearchers hawetermined that of the six leading adépressants,
approxmately80% of their effect wasluplicatedn placebo controgjroups(Kirsch et al.,

2008) (Turner, Matthews, Linardatos, Tell, & Rosenthal, 2008)

The placebo effect is generally considered to be additive witiplamebo drug effects.
This is in fact the underlying assumption of all clinical trials, siheedrug effect is

taken to be the difference between the placebo and active groups. Therefore the total
effect of a medical treatment can be thougftéchematicallyas the sum of the nen
placebo specific effect and any positive placebeat$f, minus angocebo effects
(Kaptchuk et al., 2008)

This is notnecessarilyan endorsement of ing) pureplacebo treatments, especially

because manysuh t r eat me nt smay pelowesladowed byeidBledd-i t s

letting ormercurybased medicationsay have had important placebo effects, but their

danger outweighed iSimilarly some placebodatments could contain other risks, and

even when they donét, there are ethical ques
addition, it prescribing placebos becomes a known practice, this could introduce doubt in
treatments and reduce placebo effediserefore therelevant questiors to understand

how to enhance th@lacebocomponenof a treatmentor overall improved medical

outcomes.

The placebo effect in clinical trials

As mentioned earlier, the Ogolakentebedhedar ddé of
two-armed blinded trial consisting of a placebo and active condifitwe. role of placebo
effects in clincal trials is not as simpkes is sometimes assumaecause of the fact that
placebo effects are not constant background noise. @joz iesue is that clinical trials
inform patients that they may not be receiving the real treatment, and that S08mof t

will receive the placebd his information is believed to alter subject response to the
treatment by reducing placebo effettteoughencouraging doubt. One study by Kirsch

and Weixel gave participants decaffeinated coffee, telling them either that there was a
50% chance of them receiving placebo or active caffeine (mimicking dolibte

conditions), or telling them that they wouldegve caffeine (deceptive condition). The

two conditions led to significantly different results, with only the deceptive condition
leading to an increase in pulse réf@&sch & Weixel, 1988) In doubleblind clinical

trials, the placebo effect may be so significant that the most relevant discriminating factor
between subjects is not what group they were assigned to, but rather what group they
have guessed they are making perceived group assignment a very relevant factor to
attend toMcRae et al., 2004Bausell, Lao, Bergman, ke & Berman, 2005)
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In contrast to clinical trials, many p&rimental trials use deceptiand do not tell

subjects that they may receive a placebo. The American Psychological Association has
specific guidelines for when research may use deception,atiagdhat the study must

have value that cannot be learned without deception, and that the subject must be
0debriefedd with tesearch{tThelEthibal Paiicipléestofe end o f
Psychologists and Code of Conduct," 2003owever, deception is typically not

appropriate in a clinical setting. Another option that avoids deception is to use the hidden
administration of a drug. The patient consents to getting the druig, ettaware of

when. By administering the dralgrough an alreadgxisting intravenous catheter, it is
possible to examine the effects of the drug independent of placebo éfiiests, 2003)

Pain

Strong and clinically relevant placebo effects have been studied in many conditions, as
discussed earlier. The bestidied of theséhowever, is pain. Placebo analgeis

probably the most weknown and understood placebo pathyeayd & ealy as the
1970sresearchers were coming to understand the importance of endogenous iopioid
creating placebo analgedig observing that the opioid antagonist naloxone could
patially prevent the placebo respor§&&revert, Albert, & Goldstein, 1983(Levine,

Gordon, & Fields, 1978)

The laboratory experiments discussed here focus on placebo anfigssieeral reasons.
First, it is the best studied placebo effect, and the one for which the neural mechanisms
are best understood. Secondly, it is agaceffect that can be studied in healthy
volunteers in a noalinical setting, which facilitates the experimental process and avoids
the risks and challenges in experimenting on a population with an illness or disorder.

The difficulty in studying painhowever, is the same difficulty faced by clinicians; it is

difficult to judge the physical pain of ath@r person. The most relieghonmethod to

date is sefrating scales. In clinical settings these ratings scales come in a variety of

forms, such as dwings of facesvith varying levels of discomfort. In experimental

settings the most common scale is the visual analog scale, consisting of a simple

horizontal line. The scale is sometimes 100mm in length, and the ends are usually
marked by words, suclsa ino pain at all o6 and fAextr eme
divided up by tick marks, numbers, or other markBrice, McGrath, Rafii, &

Buckingham, 198).

Since healthy volunteers are used for experimental purposes, such as the assessment of
analgesic products and pamanagement techniques, researchers must be capable of
inducing pain during a study. There are a number of validated methods fanmeat

pain. One of these methods is electrical stimulation (electric shocks). These shocks are
commonly deliered either to intact skipurposefully damaged skin, or the tooth pulp.

The advantage to this method hat $1ocksarebrief and transientso that a number of

shocks, at different intensities, can be delivered over the course of an experiment.
Electric shocks do have some disadvantages. The most important of these, argued by

17
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some researchers, is that this type of pain may not physiolygiamhic natural pain
(Handwerker & Kobal, 1993)Staahl & Drewes, 2004{Bromm, 1985) Another
challenge of electric shock pain is that the subjective intensity of the pain may not be

entirely linear with increasing voltagesa vol t age ri ses, a personods

between different intensities decreafgsJones, Planas, & Anuza, 1982 SAIDS are
nat believed to have any effect etectric shock pain, although opioids n{@arry,
1979)

Anot her common met htesd Thescold pressordest s codsidpredeos s o r 6

be a good model of chronic pain, and is quite simple in prieciphe experimental
subject immeses their hanth cold water for a short period of time. Researchers study
the amount of time the subject is able to keep their hand in the water andratisg

of the pain during that time. There is relativelyditstandardization in the details of the
methodology across studies; the water temperature is gertsgbdlgen 1 and 7 degrees
Celsiusand the length of the test is generally between 1 and 5 mijMitesell,
MacDonald, & Brodie, 2004) It is preferable for the water to be circulated during the
testto provide constant water temperature, but this is not alwaysicl@nactice

Other methods of experimental pain induction include needles, mechanical pressure, heat,
and focused laser beams. All of these methods are frequently used, and thereds not o
single method that enjoys a monopoly. The methodarakkgoudo different types of

natural pain, with shock pain belongingttth e acut e pain candegori ze
cold pressorpainbben g t he mor e c hwhiohraie cepréserdeidferantty p ai n,

neurologically(Ploner, Gross, Timmermann, & Schnitzler, 2002 the experiments
below, shock pain and cold pressor pain are used.

Price-Quality Assumption

Traditional models of economics pogiait consumer utility from a good or service is
determined accurately by each individual consumer. The consumer calculates how much
utility they will receive from a Tshirt, apple, or scuba diving class, dhdn accepts the
transaction ithe sellempriceis below their reservation pricdn ths modelthe demand

for a product should be independent of the actual utility given by the product, and higher
price should be associated with lower demalmdcontradiction to theorythough,

business and econonmesearcherareaware of anomalies in the typical shape of demand
curves. Specifically, higher price is sometimes associatedwgltierdemand, not lower.

Research over the past several desdths examined this phenomeaod determined

one major rason ighat individuals sometimes use price information as a proxy for
quality. In other words, price information may be used as a heuristic by which people
infer the relative merit of a product or service, be it familianrdamiliar(Rao, 1989)
Consderable research has established that people quite often perceivgualicg
correlations across a wide rangegpodducts. Quite frequently the perceived pricgiality
assumption isictuallynot objectively accurate. In many different arenas of woes
products, no correlatioro even a weak negative correlation) has been found to exist,
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although price and quality move together more often irdwoable goodsategories
(Riesz, 1979)Wolinsky, 1983)Lichtenstein, 1989)

This is aphenomenomvith which many readers ma intuitively familiar, and yethere

are a number of potential reasons for this pgaality assumption. One cause may be

the information asymmetry inherent in the consus®lerrelationship(Akerlof, 1970)

Consumers are unable to have as much information about a product as does the

maker/seller of that product. Despite this disadvantage, consumers are still tasked with

the need to sift through their many choices and decide upon the best or most appropriat

purchase for their needs. This is an incredibly difficult task. Because many of the

important qualities of a product may not be obvious (for instance, longevity, the quality

of internal parts, customer sertwinae) compani
visible way.

The situation is reminiscent of quality signals in nature. When choosing a mate, naturally
an animal (in particular a female) desires a mate who will provide the best fithess to their
offspring, in order to protechéir own geneticontribution, buguickly siang up the

genetic fithness of a potential masenot easy.Biologists and zoologistselieve that

apparent handicaps (heavy, bright peacock feathers that use precious energy to maintain,
the building of ornate structures bgwer birds who could otherwise be finding food,

etc) mayfunction as fitness signals since only a very healthy, skilled animal could
maintain these features lbbehaviorqIlwasa, 1991)

Similarly, a high priceshouldbe a handicap forapo d u c t 6 s tradaidnamnsodel n t h e
of economics. fie fact tlat anexpensive product is so pricey and still on the shelves

may signato consumers that it mustarrant that price and musave some significant

advantage over less expensive produdtsgher pricesmay also serve assignal that

more expensive maials or proesses went in the manufacturingf the item.

Of course, in nature as in consumer products
their quality. A $1000 luxury purse may ngenuinelybe ofmuchhigher leather quality

or design than $100 bag. (On the other hand, the consumer walking around with the

expensive purse may be doing her own value signaling!). The high price may merely

reflect high margins on the part of the retailer/manufacturer, or in other cases may reflect

high adverting and marketing cost$t may be argued that rationally, intense
advertising campaigns should decrease a cons
relates to price, since one can logically infer that at least some of that its price must be

paying formarketing. However this effect does not generally seem to be the case, and

billions of dollars continue to pour into advertising for luxury and midrange products.

Instead advertising and marketing have the poweenbanceonsumer perceptions,
perhapsreating in this wagelffulfilling prophecies for pricequality assumptions. For
instance, a recent study has shown that increasing the stated price of a wine increased not
only subjective reports of its taste, but also fMRI activity in the mediatiobrbntal

cortex, which is believed to be related to experiemtedsantnesglassmann,

O'Doherty, Shiv, & Rangel, 2008)And if price can increase perceived utility in this
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way, then in reality it does have value beyond that discovered in objectiveblimded

gualty studies. Especially relevant to the current research, if price can increase expected
value, then in the case of medical products, it may be able to modify not merely
perception, but thactual product performancéa the placebo response.

There hagpreviously beewery little research aimed at directly testing the hypothesis
discussed above, that prices can impact the direct effect of a medical product by
modifying the placebo effectOne study by my colleagues, which used the energy drink
SoBe found that a price difference could impact the placebo cognitive benefits of the
drink (Shiv, 2005) Anotherthoughtprovokingpaperfound that that the price of a drug
could predict effects on healtklated quality of life; the higher the average wholesale
price, the better the quality of lifeegardless of what specific condition it was for. The
researchers were unable to determine the cause of this strange relationship but were
surprised at its strength. One possible explanation, according to the antsihat
pharmaceutical companiesght price products in accordance with their benefits on
healthrelated quality of life. Another possible argument would be that it might have to
do with the research and development costs of the pharmaceutical company, and that
higher R&D costs might bl to both the higher prices as well as apparently superior
efficacy. However, there are multiple problems with either explanation, since pricing is a
complex decision based in a dynamic marketplace that cannot be made directly based on
R&D costs or clincal trial efficacy (Murawski, 2003) On the other hand, this research
could pdentially support the hypothesis presented here, that price may have a direct
effect on medical outcomes.

It is noteworthy to point out that price is not the only imporsagmal of quality.

Anotheris the country of origin of a produd@ecause globalade is a vitally important

issue for all economies, there is a need to understand consumer attitudes towards foreign

and domestic products. In particular, a large body of research has found that consumers

in developed countries display a preferencefod o mest i ¢ product s. nMa
ot her home country) may servsekascaequal Thg c
of consumer ethnocentrism comes into play when consumers attach additional value and

guality judgments to domestproducts(Shimp, 1987)Research on consumer

ethnocentrism has suggfed that foreign manufactures might want to downplay their

foreignorigin (Watson, 200Q)although this is not always possible.the United States,
Americanmade products are sometimes considered preferable both because of the

economic benetfs to the country anblecause foperceived superior quality in certain

categories.

In contrast to this ther@re countries whose products consumers actively avoid. Over the
past few years and particularly in 2007, many Americans, including the media, have
wondered if the Unites St should ban food and drugs from Chifianelson, 2007)
Thisfollowed scandals involving tainted pet food (which caused a numlibelirod

deaths), toothpaste, andlepaca i nt e d c hBatbaka, 2007)(Lspton, A0P7A
(Bogdanich 2007) Because of these starkly contrasting opinions of products from
different countries, and in particular the United States versus China, consumer
ethnocentrism has the potential to be a relevant issue in international trade and a source
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of unexpeatd economic perturbations. Accordinglye hypothesiss that consumes
would place greater value and quality signals mAmerican product, and that this effect
mightalsomodify placebo responses

Price and country ofr@in are not the objectivglbest ways to make an assessment of
quality. Because it is not possible for the average consumer to consult an informative and
unbiased source of information like Consumer Reports for every minor purchasing
decision, heuristics and rules of thumb ardulsgays to help people make decisions.

Even if these heuristics fail us at times, they at least allow us to decide upon something
quickly and accurately on averagi is only those rare instances where the failure of our
heuristics lead to some sign#ict unwanted outcome that we musexamine what rules

we rely upon for our expectations, perceptions, and decislarthe case of medical

therapies, unwanted outcomes would include poor choices of the best treatment as well as
reduced efficacy of agatment.

Laboratory Experiment 1

VeladoneExperimentMethods

To design a laboratory experiment to determine if marketing factors could module
placebo effects, it was important to take great care in creating the right atmosphere and
environment, and tkeep procedures very consistent across subjdets.the initial
laboratory experiment, it was decided to examine both a difference in price as well as a
difference in country of origin, on the efficacy of a placebo analgesic.

Subjects and Recruitment

82 subjects participated in the experimdpttential candidates were excluded if they

had a history of cardiac problems, epilepsy, diabetes, or were pregnant. Participants were
between the ages of 18 and 65 (mean age3@#a%1.84)and taking no pain nagcation

at the time of the experimentParticipants were not selected on the basis of gender, and

31 of the 82 subjects were male.

The subjects were recruited with an online advertisement explaining that they would
receive moderate electric shockgheir wrist and fill out a questionnaire of their past
painful experiences. The experiment was
past history of painful experiences related to their current response tegaging

medication and painful stimulHowever, there was no active selection based upon
subjectsd past history of pain.

Procedure

There were two conditions in this study, price and country of origin. Each of the two
conditions contained two levels; price was either $2.50 per pill, coagliged from $2.50

to $.10 per pill. Country of origin was either American or Chinese. This information

was presented to the subjects both verbally and in written form in a brochur@about
medication which was invented for the experiment and actualyacebo The

brochures also contained other information about the purported medication, Veladone RX,
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such as its indication (moderate pain, such as after dental surgery), the fact that it worked

quickly, and potential side effects (such as nausea amthdss).Using an invented drug
avoided confounds bexistingdelatiopship with a rseditajios.ct 6 s pr e
Four brochures were createthich wereidentical except for the price and country

information. Participants were randomly assignedn® of the four groups. The

experiment room was carefully set up to be moderately medical in character, with such

props as biology books on shelves, a lab coat for the experimenter, and a blood pressure

test.

Because placebo effects are so sensitiveampinions and knowledge of a medical

practitionerthe experimenter was blinded by use of a confedeRaeticipants were

familiarized with the study procedure by the experimenter, who was introduced as a

graduate student in pharmacology. Theythenlspg wi t h a fArepresentat.i
phar maceuti cal company, 0 who gave them the b
promotional pen with the drug name, and answered any questions they had about the drug.

The experimenter left the room during thimé to maintain blindnes3he pill was

explained by the confederate to be a nelDA approved, effective analgesic pill that

might modify their pain experience. It was described to cost either $2.50 per dose or to

be discounted from $2.50 to $0.10, aadhave been manufactured either in North

Carolina or in China. Subjects were randomly assigned to one of the 4 groups (high price
America, high price China, low price America, or low price China). The assistant

confirmed that subjects had attended ®ttrget information by administering a short

manipulation check quiz on information contained in the brochure, including the target
information of price and country. If a subject made an error on the answers to the two

pieces of target information, theyere corrected before moving ofhe confederate

then left and the experimenter returned.

After subjects were familiarized with the procedure and medication, they were introduced
to the stimuli, a series of 100ms electric shocks applied to the volacswf the right

wrist using an SD9 stimulator (Gra3glefactor, West Warwick, Rhode Island, USA).

The area on the wrist was first cleaned with alcohol and a condudtieigasing gel was

used. To calibrate stimuli intensity to the appropriate raogef each subj ect, su
maximum tolerance was determined to be the voltage they rated as an 8 out of 10 on a

scale ranging from fAino pain at all o6 to #fAinte
which was imperceptible to most subjects, andeiased voltage intensity until
participants verbally rated that pain as an

received at any point during the experimdiite calibration and shock methodology was
modified from that used in Berns et al 2Q@&rns et al., 2006)

Subjects next received a series of shoaksch wereall possible shocks between 10

volts and the calibrated maximum toleran@e 2.5 V increments. Therefore the total

number of shocks depended on subjectsé calibr
maximum; mean number of shocks per round wagZ@&nd a number of these tended to

be below the subjectds pain perception thres
the shocks on a computerized visual anal og s
and Athe worst pain imaginabl e. 0
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This first round of stimuli was foll owed by

small red pill suggestive of commercial otee-counter pain relievers. After a waiting

period of 15 minutes to give thedomedicat.i

shocks commenced analogous to the first round. During this waiting period, the wrist

S

on

el ectrode was removed, but its exact |l ocat i

it could be replaced in the same positidxt.the conclusion of this waitmperiod, the

VAS rating procedure was repeated. The random order of voltages in the first round was
precisely replicated in the second round, such that if the first shock of the first round was
20 volts, the first shock of the second round was also Bf. vo

At the end of this session, subjects completed a questionnaire regarding their attitude
towards, and history of, painful experiences. Then subjects were thoroughly debriefed
regarding the true purpose of the study.

Procedurg Subject
explained to Experimenter ingests
subject by returns; performs pill; 15
experimenter | | calibration | mirn wait questionnaire

! ! ! 1=t round ‘ ! 2r round ‘ ! debriefing
Experimenter leaves,

h e stirmuli stirmuli
drug representative
introduces medication

v

Figure 1: The experimenttimeline of the Veladone experiment.

VeladoneExperimentResults

The main unit of analysis in the analysis of the Veladone data was the difference scores
for each participanthe change at each intensity level between the first round of shocks
and thesecond roundStudying only the betweeoondition difference of the difference
scorexliminated irrelevansources ofariance from consideration(This is important
becausehe difference between round 1 and roundribisuniquelya placebo effects
additional factors such as demand effectsraatgtuationcould be involved. The

difference between conditions, however, will only be affected by the price or country
manipulation). The VAS ratings were simply converted to a 4f@int scale, and the

second round was subtracted from the first round.

Mixed-Effects Model

A linear mixedeffects model was fit with subjects as a random factor and all other
variables as fixed effectsNeither age nor gender were found to be significant factors

and so wee excluded from subsequent analyséke voltage of each difference score

was entered into the regression to control for the physiologic differences in pain sensation
at different voltages; this factor was significant, as predicted. Overall, 73%jetisu

rated the shocks to be on average less painful during the second round. Hbevever
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focus was not on this reduction but rather if manipulation of price and country of origin
would influence the placebo response.

As is expected for physiologreasongB. Jones, Planas, M., Anuza, T., 193ke

Voltage level of each shock significantly affected the difference score ratings (p<.0001).

The Price manipulation was also significant, as expected, and this is further discussed

below. The Country manipulationas significant, but in an unexpected direction, and as

discussed in a later section, this is actually due to the significant interaction with
Ethnicity (Asian versus NeGA s i an) . The factor APain Dayo i
subject reporting having bdapain on the day of the experiment unrelated to the electrical

shocks, and is also further discussed below.

Value | DF t-value p-value
Intercept -13.41 | 1040 |-1.21 228
Voltage 1.90 |1040 |5.34 .000
Price(Low) -25.00 | 65 -3.22 .002
Country(China) 41.84 | 65 2.84 .006
Ethnicity(NonrAsian) 28.27 | 65 2.79 .007
Pain Day(pairfree) -8.70 | 65 -1.09 .282
Price(Low)*Country(China) -9.45 | 65 -1.03 .308
Country(China)*Ethnicity(Non| -36.67 | 65 -2.80 .007
Asian)
Price(Low)*Recent pain (no | 35.12 | 65 3.65 .001
pain)
Country(China)Recent pain | -4.92 | 65 -0.51 .612
(yes pain)

Table 1. The results of the mix@dodel regression show the significance of Price, Country, Ethnicity,

Voltage, and the interactions between Country and Ethnicity and Pain Day and Price. Nbts that

analysis does not include those 8 subjt s who due to a clerical error did 1
guestion on the questionnaire

Price Manipulation

A chi-square test showed a significant difference between the number of people
experiencig an overall reduction in pain reported, versus an overall increase in pain
reportedpbetween roundsin the nordiscounted condition, 784 of the participants
experience@ mean paimeductionafter taking the pill, versus 56.1#bthe low-price
(discownted) conditiona significant differencper 2-tailed chisquareanalysisc?(1,

N=77) = 6.0, p<.05). Because some research suggest that stronger pain may be
associated with stronger placetesponsegHarrington, 1999)the most painful 50% of
shocks was also tested, and the same pati@srfound; 80.4% of highrice condition
participants experienced mepainreductionversus 53.7% in the loywrice condition.
Again, 2tailed chisquareanalysis is significant?(1, N=78) = 5.7, p<.05).
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Likewise, when considering the datar each smulus intensity 26 out of the 29
intensitiesshowed greatguain reduction was greater for the higticedthan the low
pricepill (a sign test of these differences is sigraficat the p<.001 level).
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Figure2: Mean difference in pain ratings, aftes. before placebo, by voltage intensity. The table depicts
the intensity of the shocks (top row), the number of observations in the high price (2nd row) and low price
(3rd row) conditions, and the significance level of each difference (bottom row).

Courtry Manipulation

Contrary to the original hypothesthe America condition was not superior the China
condition. In fact, overall the China condition produced greater analgesia. However,
when this is broken up by ctutebmesggeindés et hni ci t
interaction was found between country of origin and the ethnicity of the subject.
Ethnicity was taken to be a very rough measure of Asian (including both-Asianican
and Asian) versus nefssian ethnic background. The average meareifice score for
Asians in the United States condition was8, indicating that their pain ratings were
actually higher in the second round after receiving the placebo, whereas in the China
condition the average mean difference score was 22.17. Thesgisificant difference,
(clusteredtest p<.001). Among NeAsians, however, there was no difference for the
country factor (MUnited States 9.62, MChina 13.16, clustereetést p=.352).
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Effect of country-of-origin & Ethnicity

X
N 25 mmusA 22.17
$ 20 [1China
i
= 10 :
'©
a 5
=
[0) 0
O
=
o -5
0
e | |
a L0 Non-Asians Asians
Ethnicity

Figure 3: Country of origin has no effect on pain for#mians but the China condition is significantly
better than the American condition among Asians.

Price interacts with subjectds other pain ex

In the questionnaire administered after the second round of stimuli, participants were

asked if they had @erienced paingvenmild pain such as a headache or a sore muscle)
during the day of testing, before the exp
paino question significantly interacted w
experiencingecent pain responded much more strongly to the price manipulation and
reacted more negatively to the absinted treatment (see figureJhe explanation of this

effect will rely on future research, although one hypothesis is that these individuals
experiacing recent pain also had more salient, recent experience with taking analgesic
medications. Subjects who report experiencing pain other than the experimental

procedure the day of the experiment, or the month prior to the experiment, show a
significantlydifferent response to the two price levels (p<.05) than do subjects reporting

no pain in this time frame (p=.237). Thi s i
selfreport of painful experiences during their lifetime, however, does not interdct wit

response to the Price factor.

er i
i t h
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There are several interesting explanations for these results. It may be that individuals
who have experienced recent pain also have more experience taking analgesic
medications, and have been convinced of a gftieacycorrelation in the real world. It

is also possible that part of this effect is mediated through another factor, that of
perceived pain tolerance. Subjects were asked to indicate how their pain tolerance
compared with other individuals, and we found aigigant correlation between
experiencing recent pain and considering oneself to have an-aberage pain tolerance
(r=.399, p<.001). This may imply that experiencing pain can influence an individual to
judge themselves good at coping with pain. Irgmngly, this perceived pain tolerance is
uncorrelated with objectively measured pain tolerance (the calibration procedure of the
experiment), (r=.068, p=.543) . An individua
placebo effects via its effect on the atige characteristics of pain for that person and
their emotional state, which are known to moderate placebo resf{dnbésta, Yau,

Scott, & Stohler, 2006)

Differential effect of price as a function of recent
pain experiences
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Figure 4: Among people experiencing no recent ghiere is no clear effect of the discount manipulation.
Among people experiencing pain the day or month of the experiment, the undiscounted pill is significantly
better than the discounted version.

VeladoneExperimentDiscussion

The results of the Velashe experiment, particularly the Price manipulation, are striking.

The effectiveness of the price manipulation is particularly thepghtoking given that it

was relatively subtle and naturalistic; Price was merely one piece of information out of

many povided to the subjects, and it was not directly related to drug effectiveness as, say,

mode of action would be. Many studies that aim to invoke placebo responses rely on a
combination of strong verbal suggtestion (Ath
experience of the placebods effectiveness (i
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to make it appear the placebo is worki(i@etrovic, 2002) Yet the current results

suggest that placebo effects may be manipulated by factors that are considerably mo
indirect and that are naturally found i n con
addition, there are ways in which the expectancy manipulation used here is considerably

weaker and than the marketing and pricing issues that typically comdagtm p

consumersod | ives. Not only were our subject
opposed to actually paying for it, but they did not experience the massive amount of

advertising that often accompanies pharmaceuticals in the real world.

It is worth highlighting that it is likely not the absolytgce of the drugbehind the

reduction in efficacy, but rather the impact of thecounon s ubj ect sdé6 evaluat
medication. In the absence of an explicit discount, moderately low pritgsabably

not have a large negative effect simply because the average coiandphysician, for

that matteAllan, Lexchin, & Wiebe, 2009)hasonly a vague idea of appropriate prices

for medications. Howevewhile absolute value evaluations are difficult to make, the

relative evaluation of normal price versus discount prices is much more obvious, and it is

this relative evaluation that puts the discounted product in a negighivéAriely, 2003)

One might wonder also what the effect would be when the consumer is provided with a
coherent and reasonable reason for a certain price discount; would this reduce the
negative effect of discounting? This remains an open questiooygitithe results of the
past study that used SoBeggest that this would not counteract the nocebo effect. In
that study a logical explanation for the discount (being told that it was due to being an
institutional bulk purchase) did not protect against the negative effdat digcount

(Shiv, 2005)

Because 1lative discounts may be more relevant than absolute prices, the implication is
not that pharmaceuticals should be priced exorbitantly high to produce maximal effects,
but rather that high baseline prices coupled with discount prices may lead to sonfie loss o
efficacy. It is worrisome to consider that this is precisely the situation femoeme

and elderly individuals who obtain their prescriptions through the patient assistance
programs run by most major drug companies for people without heslttanceand low
income.

The fact that the country of origin manipulation did not fit the hypothesis is interesting.
The lack of any effect among ndtsians mayelate tothe lack of ag explicit relative
evaluationfor this condition Unlike in the discount elition, where attention was

drawn to the difference between the full price and discount, in the China condition there
was no mention of, say, a move to outsource production from the United Stéatether
reason for the lack of differenceay simply behat people did not haveuaiformly

negative quality evaluation of products from China, as this was before the string of
Chinarelated quality control scandals. An informal survey of undergraduates at the time
corroborated that idea; they said that tiveyld not have any problem with medicine

from China but might have some concerns if it were from a country less well known for
imports, such as Thailand or the Philippines. In fact, subjects showed great variability in
their opinion of Chinese drugs, amdich of this opinion was not negative. Some
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mentioned, for instance, that they had to be the same as American drugs since it was FDA
approved. Other said that since traditional Chinese medication was effective, this product
would be too. Another issueight be that even when consumers place more value on a
product from the United States, it does not necessarily mean that they believe it to be of
higher quality (the greater value could come in some other form, such as supporting
American jobs).

Laboratay Experiment 2
Significance of Brand Name

Brand as cultural information

Brand names areultural information and in essence a fundamental part of the ritual
surrounding a modern medical objéGreenslit, 2007) Brandstouchupon quality

signaling, issues of personal identity and choice, nostalgia, and group affilitttis

also known thattandn a me i s abl e to strongly -affect pec
known investigation of the role of brand name on perception involved-€&aand

Pepsicola, for which people regularly express a preference irrespective of their very
similar composition Subjective taste tests of unlabeled Coke and Pepsi showed equal
preference for each beverage, but a tasteviisthe Coke label showed a bias for Coke

in the population studied. The neural correlates of this brdodmationmodified

sensory percen were then demonstrated with fMRWVhile in the scanner, subjects

drank Coke or Pepsi while possessing or not knowledge of which brand it was, and brand
knowledge (at least of Coke) was associated with neural response in the dorsolateral
prefrontal cotex, separate from the sensory perception of the experience in the
ventromedial prefrontal cortgiMcClure et al., 2004 Accordingly, ust as other

informational cues anidtuals are important in the placebo response, it seems quite
possible that brand would be t@¢aptchuk, 2002)

However generic products are of increasing importance, especially in the arena of
pharmaceuticals. The mentage of prescriptions that are generic in the United States has
been growing over the past decade to the 2007 rate of 67.3%poésdliptions

(Koroneos, 2008) When it comes to generic medicineswever quality may be

guestioned.

The FDA states that generic drugs are exactly equivalent to theirhaamnel
counterparts. Specifically, the FDA states
as a branghame drug in dosage, safety, strength, how it is takentyyairformance,

and intended usg-DA,2008) 6 Despite this official posi tic
alike display uncertainty about the equivalence of generic and branded medications

(Meredith, 2003)(Pereira et al., 2005)Hassali, Stewart, & Kong, 200§Banahan &

Kolassa, 1997(Kjoenniksen, Lindbaek, & Granas, 20(8)rking, 1990) (Himmel et al.,

2005)

Trust in generic medations is known to be less than absolute. For instance, documents

exist to instruct pharmacists in how to discuss the issue with patients and educate them on

the therapetic equivalence of generic medications, when the pharmacist but not the
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patient assmes equivalenc@JSPharmacist, 2007And for someconditions, such as
epilepsy,generics are naecomnended even by their official organizations

(Epilepsy.Foundation, 2008)here are even reported cases of such intense distrust of

generc medi cations that it results in fAsomatic
woman believed herself allergic to all generic medications and became acutely itchy upon

taking any kind of generic mediciiBrennan & Lee, 2004However, lowto-moderate

distrust of generic medications, as a function of its pervasive nature, seems even more
worrisome.

One ethnographic study in France found that a number of individuaitasgously

expressed their ambivalence and uncertainty, and even suspiciousness, towards generic
medications. People expressed disbelief that generics andraares wereeally

identical, even if theknewthey were and had been taught by the pharmacsoctor

that they were identical. One man was quot e
but itds [(SarsmdodEcksBlanco&Fgaure)2007)

The belief that a quality difference exists betweemts and generics may also be
promoted, logically enough, by brandme pharmaceutical companies, such as in the
advertisement below, or as Eli Lilly did on their website after the 2000 introduction of
generic fluoxiting(Greenslit, 2007)

SOMETHING TO THINK ABOUT

THE PRAGTICE
IS YOURS.

THE PATIENTS
ARE YOURS.

THE PRESCRIPTIONS
ARE YOURS.

MAKE THE PRESCRI

g + o e P . P e e
e

Graphic 1:This Valium ad encourages docs to demand branded medications.

This thesis does not take a position on whether or not there are truly no biologic
differences, in any circumstances, between branded and generic medications.

The truth about generic drugs is likely to be more nuarsazh that certain medications
are affected by differences in binding agents or particle sizes, resulting in therapeutic
differences, while in general generics are very acceptable substitasis relevant for
this document, however, is the beliefttganerics may be inferior, even in situations
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where no relevant bioavailaly or other differences exigMeyer, 2001 pecause lack of

trust in a generic product might run the risk of reducing the placebo response to that
product. Actually, this issue of reducing the strength of the placéda ef relevant

both in situations where the generic is factually equivalent as well as when it is not,
although in the latter situation any placebo benefits might well be outweighed. Therefore
the rest of this discussion will focus on situations whieeetwo formulationgre
therapeutically equivaleritom a biological point of view.

Ambivalence towards generic medications by patient and physician comes in differing
degrees. Some people may hold explicit negative views towards all or specific generic
medications. However, weaker, implicitly held beliefs of moderate doubt may be very
relevant as well.

Surveys on Attitudes towards generic medications

A surveywasconducted on the MIT campus wi#3 individuals (mean age 28.42

11.92, 50 female). Ithis survey, respondents evinced moderate doubt in the idea that
genericsandbrarda me drugs are entirely equivalent.
drugs as effective asbramda mes 6 and fAare generic drugs mad
br and thaawerage participant response was a 5.7 and 5.3 respectively, on a 7

point scale. While this difference is significantly different than a response of 4, or

entirely ambiguou$t(92)=14.75, p<.001; t(92)=10.26, p<.0Q1)is also significantly

different from 7, ocompleteconfidencg(t(92)=11.29, p<.001; t(92)=13.40, p<.001)

Because attitudes towards generic medications are particularly relevant among geriatric
populations, a similar survayas conductedt an AARP event56 responses were

colleced age 63.2 8.77. 41 were female, 8 male, and 7 did not indicate gender.
Although there was high New England/Northeast representation, nearly 50 zip codes
were represented. The respondents took an average of 3.45 + 2.54 prescription
medications eaclmowever it should be noted that this does not represent population
values as recruitment was biased towards individuals who took at least one medication.
(Only 4 respondents took no medications). Respondents indicated how many of their
medications wereaneric. 44.7% of prescription medication were generic, but there was
considerable variability (standard deviatierx34.8 percentage points). 25% of people
taketook at least one generic medicatji@1%said50% of their medications are generic,
and 15%responded that 100% of their medications were generic. In the AARP group,
the average response to the question about generic drugs being as effective-as brand
name drugs was 4.91 (again, onpoint scale), and the average response to if generic
drugs ae made to the same standards as breamde drugs was 4.82. Interestingly, this
means that the overall responses in the AARP group showed significantly more distrust
of generic medications than in the younger g
Astandampds 052) .

Doubt in generic medications gogl®ng with the intense impamceof medicine. Given

that medications are intimately tied to both the durationdiggn a |l i t y of a per sor
doubt in a generic medicat,therW-cenmryFréneh | i ken e d
phil osopher who ar guedistobeheteinggodpeeeniftliien 6 s be st
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odds of his existence are exceedingly small. The argument goes that the reward for being
correct (heaven) is infinitely better than the ggnfor being wrong (hell), and thus any

doubt whatsoever must lead to acting upon that doubt. Similar thought processes seem to
be in play regarding generic medications. Although a person may generally believe that
generics are equivalent, when the stakre high (life), taking the generic is simply not

worth the risk. This may be an entirely reasonable response, and it indicates quite clearly
that doubt in generic drugs is rampant.

In fact, thisis the type of responseceived in the questionnaimong those 27

individuals who did say they believed generics and brands were eetipglyalent (an

ans we r, albshid tilavtldey would take a generic medication to treat a cold, but fully
52.2% said that they would not choose a generic medidatimeat cancer. The same
results were found with other serious versus nonserious conditions. Across all the
respondents for 12 health conditions that ranged in seriousness, people said they would
take a generic for an average of 6 of them (50%). Buthk 6 conditions classified as

A s e r ipeppleswoudd take a generic for an average of 1.8 of them (30%). Such a
response indicates that even people who logically believe in the equivalence of generics
and brands would change their outward behavidraoose the brand. If outward

behavior is changed, then it seems likely that thezeeasonable seedf doubt in the

p er s o n tha counid imflaence the expectations and beliefs that are the core of the
placebo response.

Because of these trusssues revolving around generic medications, research is necessary
to determine if these beliefs can be responsible for negative health outcomes by
modulating placebo effects. On the AARP survey, respondents were asked about
experiences switching from tlyeneric to braneshame version of a drug or vice versa.

33% of people indicated that had at least once switched from a generic drug to the
equivalent branghame drug, and that on a scale €f ih terms of being more satisfied

with the new (brand) drug, thieaveraged 5. On the other hand, 82.7% of people said that
they ever switched from a branded medication to a generic, and the average satisfaction
rating was only 4.09. This means that people were significantly less satisfied with a
medication change whehey changetb a generidnstead ofroma generic (p<.05).

Qualitative Int@views

Nine qualitative phone interviews were conducted with individuals who responded to an
online advertisement for people who had experience with both bheand and generi

drugs in order to learn about the kind of language that people use about brands and
generics.

A number of respondents with experience with both the generic and brand name of a drug
believed the two versions to have been equally effective for theterestingly, even if a
particular generic seemed to work, this did not mean that generic had the benefit of the
doubt. One 61 year old man who had been forced to switch from a branded to a generic
medication expressed his belief that generics couldieydre not necessarily, equal to
branded medications in the statement, dl
[to] give me the short course on generic versus brand name. [There are] different grades
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of generics drugs, you know, and theirtmadar pharmacy only handles the higher grade
thatdos passed FDA scrutiny.o

This caution relating to generic medication was a recurring th8eweral people said
that they asked their doctor or pharmacist if taking the generic was okay. @aar40
old woman discussed the fact that she usually takes generics, but that for her son she buys

only branded medications (OTC in this case),
Anot her woman stated that @Al have thatompl et e f
Amaybe the i Antaengersi]t ya roef s[ubprearnidor . 0

Several respondents mentioned more active feelings against generics. One interviewee

tal ked about her husbanddés belief that gener
to not being adeqtly informed on the subgt. With regards tageneric antidepressant

her husband blamed any behavior change on the medication switch. Anotheay @0d

woman stated that she nAnfeel[s] bias towards
also statd that her endocrinologist had informed her that generics have worse quality

control. She discussed 3 medications that, for insurance reasons, she had switched from

the branded to generic form. For two of the medications, she stated that the generic did

not work as well as the branded version (and for one of these, the relevant professional
association has stated that generics are equiyak@GE, 2008), while the third

medication seemed to have the same efficacy in generic form.

Patient Education

Education of physicians and patients is sometimes discussed as the solution tat@accur

beliefs about generic medication#n fact, survey respondents seemed to desire more

education. Whenaskedlil know enough information about
decision between branmthme and genericdrugs onl 'y 14. 5% of the AARP
10. 8% of the younger group fAstrongly agreed,
respectively. This confusion was also expressed by the fact that while the respondents

indicated a moderatdistrust of generic medications, at the same time, they $yrong

di sagreed with the statement, APrice gener al
a more expensive medicine is likely more effective than a cheap medmirssvering on
average 2.5 out of 7. Peloyrdbaytrebrand di sagr ee
name version of a medicine whenever possile gi vi ng it 3.4 out of 7

However, education cannot be considered a panacea because of the fact that rationally
held beliefs may not override the power of emotional impulses when it comésuibest
towards generic drugs. Education may lead peotadawthat a generic is equivalent to

a branded medication, but it has a difficult task in eliminating all doubt.

It is also important not to prematurely believe that an educational processpiete. It
may be possible, after a discussion with an informed physician or pharmacist, to
successfully induce a patient to choose the generic medication. However, this choice,
made under some degree of pressure (howeveiintefided), can not be ewdce that

the patient truly believes in the generic product.

33



Implication of distrust of generics

The debate over generic drugs has serious consequences. Prices for generic drugs average
30-80% less than brands, and the savings to the health care systeimgogeneric

prescription medications are enormous. In one study, full use of available generic drugs
would have saved $5.9 billion annually in the United St@tesis, Phillips,

Gerstenberger, & Seger, 2008 s a result, it is clear that there are real reasons

promote generic drug prescribing. And yet, if this is successful, the lack of trust

displayed in these products could have real implications for the placebo component of

their effects and potentially, real health implications.

To date, the only (knom) published paper that considered the role of brand name on the
efficacy of medical products is a 1981 paper by Branthwaite and Cooper in the British
Medical Journal. In this paper, 835 women were given a painkiller, which was either
placebo or active agin, and was either a welinown branded or generic form. Over a
2-week period, subjects were instructed to use the tablets to treat any headache they
developed, and the researchers analyzeeagtfrt of the efficacy of the medication.

This researcfound that more headache relief was provided by the lmante than

generic versions. However, this research was limited in that it was relatively
uncontrolled. For instance, in this study subjects in the branded conditions reported more
headaches thamisjects in the unbranded conditions, so the brand manipulation may have
had confounding effects on the decision to take a medication, rather than solely the
medi cat i Bradtlsvaite & Coepert 1981)Consequently more research on the
topic is called for. Acontrolled laboratory study do just thats described next.

Cold Pressor ExperimenMethods

For a second laboratory experiment, the goal was twof6ldst, the goal was to teahy
differencebrandname versus generic medicati@msmedical outcomes via a placebo
response Secondly, the plan was to develop an experimental procedure that could act as
a platform for many future experiments. Ideallistplatform wouldallow testing of he

placebo effect within an active drug effect. The shock procedure would not satisfy the
second goal since for the most part only opioid drugs are thought to have an effect on that
type of pain. There was also a calesation of using a lidocaine skin cream, which may
have effect on electric shock pain, however it was determined that since there is no
lidocaine skin cream with a wethown brand name, that this would not be the best
manipulation. On the other handabacetaminophen has been shown to significantly
reduce pain from the coldressor test, although its effect may be modest and stronger

with dosages above that typically givefuan et al., 1998) Therefore the désion was

to use acetaminophen and the cold pressor test, in an effort to study a study a system with
a real but snmhdrug effect. Such a systerowd be an ideal platform for future studies,
because a small drug effect could be manipulated by placabpuations, and would

not be so strong that it would have a ceiling effect on which brand or price could have no
effect.

For the cold pressor study, subjects were recruited by a postingderisss affiliated

with the university, meaning that a langercentage of subjects were undergraduates.
Subjects wer e, as before, told that the stud
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painful experiences related to their current response tereducing medications.

Eligible participants were peopkeho did not report high blood pressure (because of the
potential of the cold pressor test to raise blood pressure), did not drink 3 or more
alcoholic beverages per day (because of the potential for liver disease, in which case
someone should not take am®inophen), did not have any cardiovascular, pulmonary,
metabolic, or liver disease, and was not allergic to-tivecounter pain relievers.

Subjects were paid $30 for participation, and the entire experiment lasted under one hour.
Subjects gave informezbnsent for the procedure. The consent forms for the two
conditions differed by only one line: whether they said the subject would take
6acetaminop8enéngthoKkdu I @ eitharstptermedt infolvése no | . 0
deception.

This study was rum an experimental room in the Media Lab. The room was set up with
the experimental apparatus and was otherwise bare, except for hielatpd textbooks

on the shelgs. The temperature in the room was slightly wdua to the heat output of

the cooling nachine. 100subjects were run kiyie primary experimentend33 by one

of two undergraduate assistamising the same experimental script.

In this experiment, subjects performed the cold pressotiaskmes, before and after

ingesting the medicatio In order to be absolutely certain of therapeutic equivalence,

subjects were always given the same medication. This wasstvergth adult liquid

Tylenol, either in its original packaging orpackaged into a generic pharmacy bottle
thatsimplyred facet ami nophen. 0 I n this way there
medication given to subjects except for the presence or absence of -aémagds seen

in the photo below
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Graphic 2: Tylenol was presented to subjects either in its normal liextid, strength container or in a
generic pharmacy container reading fiacetamino

For the cold pressor task, sabis placed thelmand in a small tub of water held constant
at 4° C by a Neslab R100 circulating water chiller. Subjgleised their left hand in the
water, with the water line coming up to approximately just past the knuckles. The
forearm rested on the rim of the machine to reduce muscle strain.

During the time that the subj eofttheis hand was
discomfort on a tablet computer to their right. Every 10 seconds, a visual analog rating
screen appeared, anchored to the | eft with &
Subjects made ratings each time that the screen appeared gpyndiaglider which

defaulted in the middle, with a styluss seen in the photo belovwRatings on this visual

analog scale were later converted to a 300t scale for analysis.
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Graphic 3: The subject placed their left hand in the tub of cold widtide using their left hand to make
painfulness ratings on a computer screen.

Subjects were instructed to remove their hand from the water when their discomfort level
reached a subjective 8 out of 10. If subjects never reached this level, they were
aubmatically asked to remove their hand from the water after five miastas

precaution against injuryThe time until hand removal was recorded by the experimenter
with a stopwatch. Following removal of the hand, subjects made one final rating on the
computer, about their overall discomfort during the task. Towels were provided to dry
the hand.

After this first cold pressor task, subjects took the medication. Subjects were given

500mg in 2 tablespoons of the liquid Tylenol, which is the normal re@rded adult

dosage, in a disposable plastic metkctup. Hlf the subjects saw the liquid poured

from the normal Tylenol container, and the other half saw it poured from a generic

pharmacy container. The bottle was left in view of the subject fomitire experiment.

Subjects were also offered a cup of water along with the medication which most accepted.

(Note that although keeping the bottle in view of the subject during the experiment made

it impossible to bl ind ondtien, tevasgel thatthissieper t o t
was necessaiy remind subjects of the brand/generic condjteomd the experimenter

was careful to remain silent during the cold pressor task to avoid biasing the results.)

Next subjects waited 20 minutes. (The armdeanalgesia has been determined to be

somewhere between 15 and 90 minutes and it is known that onset time is shorter in an
effervescent solution than in tablet fo(Moller et al., 2000)During the 28minute
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waiting period, subjects simply did whatever they wished, usually reading or checking
email. Following the waiting period, the cold pressor task was repeated exactly.

For the find 39 participants, an additional set of ratings were introduced. After regnov
their hand from the water, subjects made the overall rating, and then for an additional 60
seconds make discomfort ratings with their hand out of the water, resting on the rim of
the chiller. At the conclusion of the one minute, subjects also mauleeatl

discomfort rating for the time out of the watélihe reason for this addition was the
anecdotal implication by subjects that the effect might be stronger when their hand was
already out of the water.

Finally, after the second cold pressor taslyjects completed the questionnaire, were
paid, and left.

Cold Pressor ExperimenResults
Description of the Subjects

In March and April 2008, a total of 133 subjects participated in the experiment. 65 of
these (48.9%) were in the generic conditiorg &8 in the brand condition. The mean
agewas 21.89, +6.0571 (53.4%) of the subjects were female.

Subjectsd Attitudes Towards Generics
Subjectsd attitudes towards generion(@snedi cat i
discussed earligr Onthe two questions asking how well generics compare to branded
medications, subjects were favorable but not completely confident, rating them about 5

out of 7 (see table below). On the other hand, when asked about purchasing tendencies,
subjects did notidicate that they heavily favored branded prodwetging their

tendency to buy and choose brands aryg about 3 out of 1See appendix for exact

guestion wording).

Descriptive Statistics

N Minimum Maximum Mean Std. Deviation
Effective 132 2.00 7.00 5.5303 1.25667
Standards 132 2.00 7.00 5.0909 1.28678
Buybrand 133 1.00 7.00 3.4286 1.91993
Choosebrand 133 1.00 7.00 2.9624 1.98252
Valid N (listwise) 132

Table 2: When asked how well generics compare to brands, subjects rated alimit® anen asked if
they tended to purchase brands, they rated it about 3 out of 7.

Time Course of Pain Ratings differs by Condition
Subjectsd pain rating data did not increase

period of time many subjects dpn to reduce their pain ratings, verbally describing this
point as where their hand went numb. In fact, a repeated measures ANQ@¥if of
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ratings shows that there dveth significant linear and quadratic components to the rating
scores.

Subjects ratetheir pain every 10 seconds (in reality, due to differences in the length of
time it took a subject to make a rating, this figure is approximate). When considering the
change in pain ratings over time (i.e. the first rating, second rating, and so othatuch
rating 6 took place after approximately one minute), cold ratings for all subjects shows
the linear component to be significant. For the first 10 ratings of the second round, which
includes 71 subjects, F(1,70)=137.38, p<.001. For the quadratmooemi:

F(1,70)=69.60, p<.001. For the first 20 ratings, which includes 59 subjects, the linear
component is F(1,58)=33.95, p<.001, and the quadratic component is F(1,58)=96.29,
p<.001.

Average Pain Rating Score (second round, all subjects)
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Figure 5: The average pain rating score for all subjects, orner t

Interestingly, the point at which this numbing effect occurs differs between the two
conditions, and is earlier in the brand condition. In the generic condition, the point at
which a subject first made a rating that was lower than the previaog datring the
second cold pressor test (if this occurred) was thé"@atthg made (stdev 3.10). In the
brand condition, however, this point came earlier, after tHéréatthg (stdev 3.70). This
is significant, (75)=2.48, p<.05. (See figubelow).
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Average Rating Score (Round 2)
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Figure6: The average pain rating score for all subjects broken up by condition, over time. Thadmand
subjects begin to lower their pain ratings earlier than the generic subjects (thati#@ versus the 6.34
rating).

Note: the vaance in the brand condition appears greater than in generic, and in fact for
several ratings, it is significdgtgreater rating 20, 22, 24, and 30.

Cold Pressor Timenay belncreased by Brand Only in Extreme Responders

Recall that a mandatoryriinute maximum time limit on the cold pressor was built in to

the protocol. Unexpectedly, a large number of subjects reached this cutoff; 42 (31.6%)
subjects reached 5 minutes on the first round (and second round) of the cold pressor and
were instructed byhe experimenter to remove their hand at that time. An additional 12
individuals did not reach 5 minutes during the first round, but did reachirthietie

caling during the second round.

The cold press test is typically measured ttye amount of timéhat a person is able to

keep their hand in the cold water. The variable referred to hereafter as Time_Difference
is the time the person held their hand in the water during the second round minus the time
held in the water during the first round, so thgtositive number represents their time

being increased after taking the medication. This variable however can only be
accurately measured among subjects never reachingntieube cutoff, of which there

are 79 in total, 40 in the generic condition &dn the brand condition.

Overall, Time_Difference was modest. Among the 79 subjects the mean was

17.19+50.20. This 17.18econd difference is however statistically different from 0O,
t(78)=3.04, p<.01. Among these 79 individuals, there is no differenc
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Time_Difference between conditions. In the generic condition subjects increased the
length of time in the water by 13.37 secord/.06, while in the brand condition the
increase in time was 21.10 secoads3.55, t(77)=.648, p=.498.

However, tle above analysis excludes by definition those subjects with the strongest

reaction to the medication, those subjects who did not reach 5 minutes the first round, but

did the second round. Subjectsd |l ength of t
Instead, there were two separate groups of subjects, those reaching 5 minutes, and those

not reaching 5 minutes, with the mean at 17.19 seconds and a positive skew (see figure).
Subjects in the o6cutoffd group latede comfort a
indefinitely without experimenter intervention, as the mean last pain rating score they

gave was only 577.69+179.36 in the first round and 457.88+ 186.02 in the second round.

The two histograms below show length of time in the water for bothpreksor rounds

to show that, rather than being normally distributed, length of time in the water can be
broken up into 2 groups of subjects.

First Round Cold Pressor

Frequency

Mean =13672
Sl Dew. =110 307
N =133

1] T T
0o S000 1000 15000 20000 23000 300.00

Seconds

Figure 7 A histogram of the average time of the cold pressor test (in the first round) shows thatehere
two types of subjects, those reaching the maximum length of time (300 seconds) and those not.
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Second Round Cold Pressor
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Figure8: A histogram of the average time of the cold pressor test (isettendround)is similar to the first
round, andshows that there are two &% of subjects, those reaching the maximum length of time (300
seconds) and those not.

Because subjects are not normally distributed, those 12 subjects who switched from one
category of responder to another can be cons
medication.

It is among these extreme responders that brand does display superiority over the generic
condition. Among the 12 subjects who did not reach thertute cutoff during the first

round, but did reach it during the second round, 9 of thegglg@were in the brandame
condition. This trends toward significance for the expectation of 6 people in each
condition, t(11)=1.9, p982.

Non-Brand Modifiers of Dependent Measures

Recent pain correlates with reduced patings S u b j e crepordof theegphirifulness

of their past week is positively correlated with a reduction in pain rating scores between

the two rounds (r=.235, p<.01). Subjects reporting more pain during the second round

had an average O0pai nf-poitLiked scld) whidecsabjeads of 2. 2 o0
reporting less pain during the second round rated their week as 2.80, {212,7p=<.05.

An experimenter effect was found in the daf¥.the 133 total subjects seen during the
experiment, 100 were seenthye primaryexperimenterand 33 were seen by one of 2
undergraduate assistants. The undergraduates were asked to assist in the interest of time
and seeing as many subjects as possible, and used identical scripts. Unexpectedly, a
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difference was found in the overalacebo effect betweesxperimenters A chisquare
test of whether or not the subject lasted longer in the water during the second round,
versus experimenter, shows significant results, PearseadDhre statistic = 5.64, p<.05.

Experimenter * Longer Cold Pressor time in Second Round

Count
Longer time difference
shorter time | longer time Total
experimenter notrebecca 13 20 33
rebecca B3 37 100
Total 76 57 133

Table 3: This tablshows how many subjects lasted longer on the cold pressor test in the second round
compared to during the first round, which may be thought of as the overall placebo effectiveness of the
medication. There was a difference between experimenters, withetiheexperimenter inducing a weaker
placebo effect.

This unexpected result underscores a-ketwn aspect of placebo research, which is

that subtle changes in environment or medical practitioner can havetamipeffects.
However,importantly, no diference was found on the variable of interest (brand versus
generic) as a result of experimenter effects. The interaction between experimenter and
condition in a univariate ANOVA of the longer time variable is nonsignificant,
F(1,129)=.020, p=.887.

The @Id Pressor Test as an Experimental Task

The cold pressor as an experimental task was also analyiadds lasted longehan
females on the taskDuring the first round males lasted an average of 182.49 seconds,
and females 134.22 seconds. T(131)=2@705). There was no difference however on
Time_Difference between rounds, between genders.

There was a great deal of variability between subjects in terms of the difficulty and
painfulness of the cold pressor task. This is demonstratédffiadl in the enormous

range inlength of time subjects remained in the water; the shortest time was 16 seconds,
and the longest time was the mandatomifute cutoff point. The mean time was

156.72 seconds in the first round and 176.00 seconds in the secod with large

standard deviations of 110.31 and 116.65 seconds respectively. This large variability is
also seen in the rating scores made by subjects during the cold pressor task. It is easy to
see this variability by plotting the percentage of iggithat a subject made below 600

(the VAS scale converts to 1000). The appearance of 3 peaks is quite interesting. It
shows that many subjects rated everything low, below 600, while another peak of
subjects rated everything quite high. A third peak ailda0? is surrounded by a
moderately normal distribution.
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The percent of ratings made below "600" (out
of 1000) for each subject in round 1 of the cold

pressor test.
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Figure 9Histogram of the percent of ratings below 600, for each subject, during round 1 of the cold
pressor-

! Although subjects were instructed to remove their hand upon reaching a subjective pain level of 8 out of
10, many subjects made ratings above 83%he VAS line. In addition, a small artifact of increased
ratings may be expected at 500 because this was the default rating.
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The percent of ratings made below "600"
{out of 1000} for each subject in round 2 of
the cold pressor test
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Figure 10Histogram of the percent of ratings below 600, for each subjechgdround? of the cold
pressor.

| mportantly, however, although there is grea
pressor task as a whole, the difference between cold pressor rounds is more defined. The
difference in how many ratings were bel6@0 changes little between rounds, as seen in

the figure below.
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Difference between round 1 and 2 of percent
of ratings below "600," for each subject
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Figure1ll:Histogram of thehange irpercent of ratings below 600, for each subjextmparing round 1
and 2the cold pressor.

Cold Pressor ExperimenDiscussion

Discussion of Results

Due to the unexpectedly large number of subjects reaching the maximuaffi paint, it

may be useful for future experiments to make the task more difficult by lowering the

temperature from 4°C as it was here to 1 or 2°. It is also possible that this ohighge

affect the linearity of the pain ratings. This lack of strict linearity was surprising both for

the experimenters as well as perlwasps for the
surprised by the temporal profile of the pain | experiencedghtiiave predicted the

pain to rise monotonically, perhaps to a plateau, but instead | experienced an initial

moderately high level of pain followed by a barely painful, numbed sensation and then a

sl ower increase in pain back to moderate | ev

The finding that the time course of cold pressor pain differs by condition is quite
interesting. Because the two conditions do not differ in overall length of time or overall
pain ratings, this finding does appear to be directly related the point at whicht ssbfiec
habituated to the water. Because the task overall was less difficult than anticipated and
so many subjects were able to withstand the full 5 minutes of cold water, the habituation
point may be a very useful measure of the effeciss of the medican.
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The idea that extreme placebo responses may be preferentially found in the branded
condition is an interesting finding which highlights a potential new angle on placebo
research, that of exploring the outliers in addition the mean response pibgsible to
promote extreme placebo responses by controlling external factors, this could be
particularly powerful.

The finding that recent pain is associated with a larger placebo response is particularly
interesting because of the similar finding ne first laboratory experiment (Veladone).

The fact that this variable seems important in both studies implies that it should receive
more attention in future work. The unanswered questiamysrecent pairhas an effect
One avenuenightbe through inreased experience with pain relievers, leading to greater
expectation. Another possibility is the interaction with temporary neurological
alterations as a result of the recent pain.

Differences in experimenters or clinicians on placebo effects areloa@imented

(Benedetti, 2002) Medical professionals are also aware of this fact. For instanc

nurse practitioner in pain management lamented the fact that some doctors did not
present medical treatments with much confidence to patients, and she worried about the
consequences of such a speaking gg/®nymous, personal communication, March 2
2008) The fact that an experimenter effect surfaced here regarding ttzyawmnount of
time in the wateshould remind experimenters to exercise caution in interpretation when
there are multiple experimenters and to remember that in the clinical wisrloetomes

an extremely important issue. Any effects established in the laboratory are then subject
to the variations of the clinicians who in the real world administer any treatment.

One of the goals of this experiment was to see if the cold premsatigm used here is a
suitable method for studying the placebo effect of marketing. The results of this
experiment do not tend to support this goatause of the lack of strong impact of the
medication on time or rating differencelt seems likely thabecause the cold pressor

test is an unfamiliar procedutteat expectations regarding the efficacy of OTC pain
relievers were weaker than they would have been if the manipulation involved quotidian
concerns such as headache, where consumers have exguaiitnihe effect of
acetaminophen. The fact that the overall time difference between rounds was so low,
only 17.19 seconds, presents a problem for studying the modification of placebo effects
by marketing, because if there is very little effect possthbm) it is difficult to study a
modulation of that effect. Because of this, the laboratory cold pressor test does not seem
the most satisfactory method to use as this research field moves forward. fdaaky,
studies will involve more clinical enanments, where the expected effect of the
medication is more explicit, so that patients and consumers will be well acquainted with
the medical problems and effective treatments before these treatments are modified on
the aspects of price, brand, and so on.

Limitations of the Study

Certain design choices in the cold pressor study may have influenced the overall results.
One important issue was the use of liquid Tylenol rather than pills. This was a logistical
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necessity due to the inability to obtainipivithout the branded logo yet identical
compositionto the brand. Normally both a placebo and an active drug can be made up by
a pharmacy in identical, ndsranded capsules, but since here the goal was to use an
explicitly branded pill, this was ngiossible. The use of liquid medicine allowed the

Tylenol to be simply poured as necessary into a different, generic container. However, it
is certainly possible that both the overall placebo effect and the specifically brand effect
may have been weaketith the liquid that it would have been with pills, because the
average adult consumer is relatively unfamiliar with liquid analgesics. Indeed, a number
of people commented that they hadnot taken |
is more habitind ritual associated with pills than liquid, this is a real congéaptchuk

et al., 2006)

A similar concern is that fact that the expected effect of the medication was not quite
explicitly spelled out. Esseatly, subjects had to realize themselves that taking the
medication was expected to reduce their overall pain ratings/ allow them to remain in the
water longer, but these effects were not specifically explained beforehand. It is possible
that, unlike famiar situations such as when expects Tylenol to eliminate a headache or
muscle ache, that subject expectations varied so widely that it affected the variability of
the overall results, and hence the ability to discern effects of the condition.

Another isue was the waiting time. Although 20 minutes is within the range of what
studies have determined to be the onset time for acetaminophen, a longer waiting time
would have rendered this more unambiguous. In the Branthwaite paper, more effects of
brandingwere found after one hour than after 30 minutes, for inst@remthwaite &

Cooper, 1981) Waiting a longer time could potentially have resulted in larger non
placebadrug effect. If so, this may also have eliminated another potential concern, that

of an O6overpromisebd6 effect. I n the words of
for a placebo are too extrenmacebo effects may be less likely, as implausitdensd
are unlikely to influence expectancigdrsch & Weixel, 1988) 0 Il n fact, some

individuals reported surprise that the medication had not had stronger effents duai

pain, and even wondered if their expectation of greatly reduced pain had made the second
round feel much worse. Moderate expectations can be confirmed by cognitive biases,
which can help confirm beliefs and increase placebo effects, but verg simdn

unconfirmed expectation would seem to greatly weaken the originally held beliefs.

In another version of this experiment, it might be useful to consider using the opposite
hand for the second round of the cold pressor task to eliminate the effatsl-
somewhat cold hand. It would also be very useful, although at the present time it proved
to be logistically impossible, to run the two complimentary placebo cells (placebo
Tylenol and placebo generic). Other possible variations would beltaradrm that
included some type of cognitive load, such as a difficult math task. The idea might be
that the cognitive load could increase the difference between the brand and generic
conditions byimpeding the application of the rational knowledge geaterics are not
inferior to brands.However, this arm would be difficult to interpret until the basic
mechanism of any effect is well understood. Another, advanced version of the study
would be to examine the time course. For instance, what wouleihapg person was
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given the generic, but then at the end of the waiting period, immediately before the
second round, they were informed that the medication was actually branded Tylenol.
Again, this would be extremely interesting, but at this point in timé#iple explanations
would be possible. A timeourse study that involved fMRI analysis could be
particularly enlightening.

Cold PressorfFollow-up Study

A follow-up questionnaire (see appendix) was emailed to participants between 2 and 4
weeks aftetheir participation. Subjects were entered into a raffle for a $25 amazon.com
gift certificate for returning the survey. 34 participants responded (approximately a 1/3
response rate because at the time the fellpwas sent out on§4 subjects had
paticipated). 15 respondents (44.1%) had been in the generic condition and 19 (55.9%)
had been in the brand condition.

The guestionnaire usedpboint Likert scales. One question aimed to see if there was a
difference inremembered paibetween the condans. The question asked overall how
painful the experimental experience had been. Subjects reported the experience as
having been moderately painful, an average of 4.12 on-gwent Likert scale, anthere
was no difference between the two conditid(®))=.072, p=.943.

Il n the initial anal ysis of the data, subject

week appeared to have some predictive power over the time difference between the two
rounds. However, since the questionnaire was answerdteatnd of the survey, it was
possible that the experiment itself affected the answer to this que$baetermine

subjectsé report of how painful their | ast

the follow-up questionnaire repeated this dies In fact, the painfulness of their last
week did not differ between the questionnaire and the fellpwt(33)=.399, p=.692,

which implies that pain in the last week may have affected time_difference, rather than
the other way around, which is quitgeresting. In addition, pain in the last web# not
differ by condition, (32)=.986, p=.332.

Subjects were also asked how well they believed the medication to have worked on the
pain of the cold water. In general, the ratings were not high; 2t67avgtandard

deviation of 1.59, out of 7 points. In addition, there was no difference between
conditions, t(32)=1.284, p=.208

On the followup survey, subjects were also asked to write in what medication they took
during the study. People in the brasmhdition remembered what drug they took more

than people in the generic condition did.the generic condition 5 out of 15 people,

when asked what they tookereincorrect fuchas ayi ng aspirin) or
(sayi ng, fgeneric panaelweprd. eln tihebrand conditioronly 2 out of 19did

not know what medication they ingested, and this represents a significant difference
between conditions in being able to accurately remember what drug was taken,
t(32)=4.062, p<.001. This is a very irgsting result. It appears that while in the brand
condition subjects were able to remember the familiar brand name, this was not the case
in the generic condition and subjects could not remember it. This has interesting
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implications for patients given genc medications by physicians, because if a patient
does not know what medications they are taking, they are likely to feel less confident in
them, and alswould not be able to engage in dialogue and learning on the topic of their
medications. It shoulbe noted that as the bottle was in plain view of the subjects
throughout the entire experiment, there was adequate tinpaffiicipants to learn the

name.

Non-Co mmer ci al Forms of @AMarketingo
The ability of price, brand, advertising, or other forms afketing to affect the placebo
effect is dependent on how a person interprets and internalizes this information, and yet
this too is complex. One issue concerns labels. At a certain level, a society as a whole is
responsible for the pathologification ofamy diseases, drawing a line in the sand between
acceptable variation and disease. For this reason, the labels given to a disorder can be
thought of as a form of marketing in itself. As another example, the way that symptoms
are presented or the enviroent in which they are asked about may impact their

meaning. In two survelpased experiments, these concepts were explored.

Biased judgments of setitings

An aboveaverage bias is a wdthown finding in psychology. There are many studies

that state tht for many positive attributes, the majority of people rate themselves as
above average. (Of course, if the average is taken to be the mean and the distribution is
skewed, it is possible for the majority of people to be above the mean, but exception is
generally disregarded). Less attention however has been given-tosglarisons on
negative personal attributes or on a ptitd belowaverage bias effect, although this has
been given some recent attent{dfoore, 2007.

The marketing for medical treatments often come in the form of asking consumers if they

possess several negative attributes. In the case of ADD/ADHD, for instance,
advertisements for joining a medical study o
restless,disr acti bl ed, and so on, as below, statem
comparison with other people.
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Graphic 4: Advertisements for enroliment in ADHD research studies ask participants if they or their child
are Aimpul sive, forgetful, easi inhtgrpesona tcom@adsbne dod and s ¢

This format of asking about symptoms carpbablematic if there is an aboaverage

effect for this type of negative attribute. Therefore a survey was developed to explore if
an aboveaverage bias might play a role in a persvorrying about having ADD, as

opposed to believing that their personal level of concentration, restlessness, etc, is normal
or represents normal variation within the population.
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