
The present evidence illustrates that the placebo effect depends on a variety 
of neurochemical and neurophysiological mechanisms, which are measurable 
and modifiable. However, the placebo response is inexorably tied to the 
treatment context. All medical treatments take place in a particular context; 
this context includes the therapist’s attitudes, psychosocial factors affecting 
the therapeutic relationship, and the patient’s mindset. Therapeutic efficacy 
at least in part is attributable to the concordance between the proposed 
treatment and the patient’s belief system. It is this fraction of the therapeutic 
response that is commonly called the placebo effect. More formally, the 
placebo effect is defined as that part of the therapeutic response that is not 
attributable to the properties of active ingredients.

A proposed model of the placebo effect includes a complex reaction with 
induction, psychophysiological mediators, neurobiological mediators, and 
actualization of effects. Similarly, nocebo hyperalgesia is also explained by 
neurobiological mechanisms resulting in anxiety and nocebo hyperalgesia. 
Functional neuroanatomy of placebo indicates an anticipation phase and 
modulation phase or placebo response.

In modern medicine it is well recognized that the treatment effect of many 
active interventions is related to both an active treatment component and 
the placebo component. Thus, clinical implications are enormous as such 
placebo analgesia and nocebo hyperalgesia are not simply response biases. 
Instead, they are the product of neurophysiological processes that modulate 
the integration of the nociceptive signals throughout the central nervous 
system. Thus, it has been suggested that clinicians should not try to avoid the 
placebo effect. On the contrary, they should try to potentiate it, since this is 
a very important clinical implication. 
From the research perspective, the emerging knowledge of placebo continues 
to cast doubts on the appropriateness of the double-blind placebo-control 
design in assessing efficacy of treatment - specifically involving interventional 
techniques or surgery. The research setting itself may introduce nocebo 
hyperalgesia. 
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Placebo effect has been extensively studied with 
regards to specific mechanisms at the biochemical, cel-
lular, and anatomical levels in different systems and 
conditions, such as pain, motor disorders, depression, 
and immune-endocrine responses (4,18-20). However, 
most of the knowledge about the placebo effect comes 
from the field of pain, in which both a neuropharmaco-
logical approach with opioid antagonists and brain im-
aging techniques have been used (19). In contrast, the 
neurobiological mechanisms of the nocebo effect have 
been less investigated, despite their being as interest-
ing as those of the placebo effect and extremely use-
ful in pain research. In fact, it was shown that gentler, 
more reassuring words improve the subjective experi-
ence during invasive procedures (21).

1.0 Historical aspects and definitions

The history of placebo effects dates back to 1811 
when it was described by Robert Hooper in Quincy’s 
Lexicon-Medicum as “an epithet given to any medicine 
adapted more to please than benefit the patient (22).” 
The word placebo, Latin for “I shall please,” dates back 
to a Latin translation of the Bible by Jerome (23). It first 
started to be used in a medicinal context in the 18th cen-
tury, but in a different sense to that used at present 
as an ineffective treatment. In 1975 it was defined as 
a “common place method or medicine” and in 1981 it 
was defined as “any medicine adapted more to please 
than to benefit the patient,” sometimes with a deroga-
tive implication (24), but not with the implication of no 
effect (25).

Placebos were widespread in medicine until the 
20th century and they were sometimes endorsed as 
necessary deceptions (26). In one of the early descrip-
tions in 1903, Richard Cabot said that he was brought 
up to use placebos (26), but he ultimately concluded 
by saying that “I have not yet found any case in which 
a lie does not do more harm than good (27).” In 1961, 
the much quoted Henry Beecher, a surgeon (28), found 
that patients of surgeons he categorized as enthusiasts 
relieved their patients’ chest pain and heart problems 
more than skeptic surgeons (27,28). In the practice of 
medicine, many agree with Ambrose Paré who had ex-
pressed that a physician’s duty was to “cure occasional-
ly, relieve often, console always.” However, this philoso-
phy induces placebo effect and invalidates all types of 
observations and research based on misunderstanding 
of methodology and the context of placebo effect.

In the 1930s, 2 groups of investigators, using 90 
participants in the first study, (29) and 700 in the sec-

P lacebo effect is a widespread and universal 
phenomenon, which has accompanied the 
practice of medicine from its very beginnings 

(1). Similarly, nocebo effects, the development of 
adverse events or worsening of a condition after the 
administration of a placebo or a treatment, is also fairly 
common (2). Historically, placebo and nocebo effects 
have been thought of as the result of biases in subjective 
symptom reporting (3). However, this interpretation has 
now been challenged by increasing evidence that these 
effects are mediated by specific neural mechanisms 
(4). All medical treatments take place in a particular 
context; such a context includes attitudes of the 
physician, psychosocial factors affecting the therapeutic 
relationship, and the patient’s expectations, desires, 
and hopes. Accumulating evidence indicates that, at 
least in some circumstances, therapeutic efficacy is 
partly attributable to the concordance between the 
proposed treatment and the patient’s belief systems 
(5). It is this fraction of the therapeutic response that is 
commonly called the placebo effect. More formally, the 
placebo effect is defined as the part of the therapeutic 
response that is not attributable to the properties of 
active ingredients. 

Placebo has been considered as something that 
stands in the way of “proper medicine” whose rule is 
only to serve as a foil against which effective (“real”) 
treatment is being tested (6). Thus, placebo remains 
a poorly understood phenomenon, if not mysterious, 
mystical, and surrounded by confusing terminology. In 
clinical trials, placebo is usually considered a nuisance, a 
tiresome and expensive artifact (7). 

The methodologists routinely demand and research-
ers routinely attempt to include placebo groups in every 
major clinical trial, without knowing the mechanism of 
placebo itself and consequently not knowing what hap-
pens in the placebo control group. Thus, in clinical prac-
tice, placebo has become a much debated issue that pro-
vokes discomfort, disillusion, and is often confused with 
quackery and elicits emotions based on its misinterpreta-
tions and applications in clinical medicine (5,8-16). 

While placebo analgesia essentially represents a 
phenomenon when a non-analgesic substance (or ac-
tion) evokes a reduction in pain sensation, perception, 
and/or cognitive responses, by contrast, nocebo activity 
represents a hyperalgesic phenomenon opposite that 
of placebo analgesia, characteristically considered to be 
a worsening or consistent lack of change of symptoms 
after the administration of some agent known to be 
effective (17). 
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ond study, (30) published results which compared the 
outcomes from the administration of an active drug and 
a dummy simulator which was termed a placebo in the 
same trial. Neither experiment displayed any significant 
difference between drug treatment and placebo treat-
ment causing the researchers to conclude that the drug 
exerted no specific effects in relation to the conditions 
being treated. 

In 1946, the Yale biostatistician and physiologist, 
Jellinek (31) was the first to mention either a placebo 
reaction or a placebo response. He used the words re-
sponse to placebo, responded to placebo, reaction to 
placebo, reactors to placebo, placebo response, and pla-
cebo reaction, all interchangeably. 

The first use of the term placebo effect is attrib-
uted to Henry K. Beecher’s 1955 paper “The Powerful 
Placebo (32).” He was discussing placebo effects when 
he was contrasting them with drug effects. Subse-
quently, he also spoke of placebo reactors and placebo 
non-reactors.

The word “obecalp,” placebo spelled backwards, 
was coined by an Australian physician in 1998 when he 
recognized the need for a freely available placebo (33). 
Consequently, this word has been used to make pre-
scribing of fake medicines less obvious to the patient. 

Thus, placebo effect is defined as the response of a 
subject to a substance or to any procedure known to be 
without any therapeutic effect for the specific condition 
being treated (34). However, in modern medicine, the 
placebo effect is defined as the part of the therapeu-
tic response that is not attributable to the properties 
of active ingredients (5). Further, this is also distinctly 
different from placebo treatment, since placebo ef-
fect or response refer to an outcome, whereas the pla-
cebo treatment refers specifically to an inert agent or 
intervention. 

 Nocebo is a term loosely used to describe the clini-
cal deterioration that accompanies inert treatments or, 
in pain research, the effect caused by expectations of 
hyperalgesia or increased levels of pain (5).

The term nocebo, Latin for “I will harm,” was cho-
sen by Walter Kennedy  in 1961, to denote the counter-
part of one of the more recent applications of the term 
placebo, Latin for “I will please (26).” It meant that pla-
cebo is a drug that produces a beneficial, healthy, pleas-
ant, or desirable consequence in a patient as a direct 
result of that patient’s benefits and expectations.

Thus, nocebo is the phenomenon that is the oppo-
site of placebo (17,34,35). A true nocebo effect is pres-
ent if a negative effect occurs in expectation of a nega-

tive or harmful occurrence (36). It is also important to 
note that expected hyperalgesia can develop without 
the administration of an inert substance. Further, hy-
peralgesia may also include instances where someone 
has just been given an unfavorable diagnosis or has just 
been warned that a painful stimulus is imminent (37). 

In addition, in modern medicine nocebo hyperal-
gesia is also represented as a phenomenon opposite 
that of placebo analgesia, with worsening or consistent 
lack of change of symptoms after the administration of 
some agent known to be effective. 

While the term nocebo response originally only 
meant an unpredictable, unintentional belief-generat-
ed injurious response to an inert procedure, subsequent 
emerging evidence has even labeled some drugs as no-
cebo drugs, meaning that the terms nocebo drugs and 
nocebo response have been changed to believe that an 
intentional, entirely pharmacologically generated and 
quite predictably injurious outcome has ensued from 
the administration of an active (nocebo) drug.

2.0 pHysiologic MecHanisMs 
Placebo and nocebo mechanisms leading to mul-

tiple responses are complex, involving psychophysi-
ological and neurobiological mediators and responses. 
Goffaux et al (5) have established a general model of 
the placebo effect and also have described modeling of 
nocebo effects. 

2.1 General Model of the Placebo Effect
Goffaux et al (5) modeled the placebo effect ac-

cording to its induction, psychophysiological mediation, 
and actualization as illustrated in Fig. 1. The induction 
phase includes the presence of conditions that favor 
placebo effects. These include therapeutic message; 
method of administration; follow-up and booster ses-
sions; assessment of side effects in the introduction or 
initiation followed by idiosyncratic variables including 
beliefs and values, personal history, and innate predis-
position; as well as therapeutic context involving treat-
ment objectives, therapeutic alliance, and sociocultural 
factors. The treatment ritual providing a therapeutic 
message is an excellent example; however, the signifi-
cance depends on the individual and cultural context. 
Studies that have examined the importance of such 
rituals revealed that the administration of a treatment, 
as well as the message associated with it, shape the 
magnitude of placebo response. Essentially, a reassur-
ing message such as this treatment is very effective and 
will bring you quick relief, or this treatment is usually 



❏ Introduction or Initiation
	 •	 Therapeutic	message	
	 	 (implicit	or	explicit)
	 •	 Method	of	administration
	 •	 	Follow-up,	booster	sessions,	and	

assessment	of	side-effects

❏ Idiosyncratic Variables
	 •	 Beliefs	and	values
	 •	 Personal	history
	 •	 Innate	predispositions	

❏ Therapeutic Context
	 •	 Treatment	objectives
	 •	 Therapeutic	alliance
	 •	 Sociocultural	factors

❏ Conditioning
	 •	 	Environmental	cues	previously	paired	

with	an	effective	treatment	now	trigger	
an	analgesic	response

❏ Cognition
	 •	 	Expectations	of	relief:	My	pain	should	

subside.
❏ Motivation
	 •	 Objectives	and	desire	for	relief
❏ Emotions
	 •	 	Reduced	anxiety	and	distress:	There is 

hope!

hi
❏ Neurophysiological Mediators
❏ Neurochemical Responses
	 •	 	Production	of	endorphins,	do-

pamine,	and	various	other	
neurotransmitters/neuromodulators

❏ Neurophysiology
	 •	 	Activation	of	central	modulatory	

mechanisms,	including	descending	
inhibitory	circuits

❏ Subjective Experience
	 •	 Pain
	 •	 Emotions
	 •	 Quality	of	life
	 •	 Satisfaction
	 •	 Relative	relief

❏ Behavioral Markers
	 •	 	Amount	of	analgesics	

consumed
	 •	 Overt	pain	behaviors

❏ Physiological Markers
	 •	 	Physiological	

nociceptive	activity
	 •	 	Objective	clinical	

indicators

Fig.	1.	General model of  placebo effect.

Adapted	and	modified	from:	Goffaux	P,	et	al.	Placebo	analgesia.	In:	Beaulieu	P,	Lussier	D,	Porreca	F,	Dickenson	AH	(eds).	Pharmacology	of	
Pain.	IASP	Press,	Seattle,	2010,	pp	451-473	(5).
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effective and provides relief for most patients, has been 
shown to provide positive results (5). In contrast, mes-
sages with uncertainty potentially induce hyperalgesia 
and reduce the desirable impact of placebo effects. 
This is crucial in conducting randomized double-blind 
and placebo-controlled trials where participants are in-
formed that they have only a 50% chance of receiving 
the active treatment, without positive reinforcement 
(38-40). This certainly will reduce the placebo effect or 
may even induce the nocebo effect. 

In addition, the physical characteristics of a placebo 
medication, such as its color, size, or quantity, may also 
contribute to its effectiveness (41,42). By the same to-
ken, 2 pills are known to be more effective than one pill 
(43). Similarly, a “generic” placebo is less effective than 
a placebo bearing a well-known brand-name analgesic 
(44). Further, invasive techniques, including the intrave-
nous administration of drugs and surgical treatments, 

may produce more pronounced placebo effects than 
non-invasive treatments, such as topical treatments or 
oral medications (41,42). Finally, conducting follow-up 
investigations either as a booster session, or assessment 
of side effects or effects of toxicity may also contribute 
to the placebo effect by reinforcing the idea that an ac-
tive ingredient has been administered (5). 

Despite the importance, it is not, in itself, suffi-
cient to assign the entire placebo effect to therapeutic 
ritual. Multiple variables include that the message has 
to be directed toward individuals whose characteristics 
make them amenable to the suggested message, the 
patient’s medical history, and especially his or her pre-
vious experience with treatments (5,45). These factors 
are relevant as the placebo will be more potent if it is 
congruent with the beliefs, values, and goals adopted 
by the patient. The treatment history also may affect 
how the treatment message is interpreted. Thus, the 

INDUCTION
PSYCHOPHYSIOLOGICAL 

MEDIATORS

ACTUALIZATION OF 
EFFECTS



Fig.	2.	Neurophysiological mechanisms associated with placebo analgesia and nocebo hyperalgesia.

Adapted	from:	Goffaux	P,	et	al.	Placebo	analgesia.	In:	Beaulieu	P,	Lussier	D,	Porreca	F,	Dickenson	AH	(eds).	Pharmacology	of	Pain.	IASP	Press,	
Seattle,	2010,	pp	451-473	(5).	Based	on:	Colloca	L,	Benedetti	F.	Placebos	and	painkillers:	Is	mind	as	real	as	matter?	Nat	Rev	Neurosci	2005;	
6:545-552	(20).
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treatment message must always be interpreted in light 
of the treatment context and it should be evaluated if 
the proposed treatment is consistent with the patient’s 
objectives. 

The second phase of physiological and psycho-
physiologic responses with a cascade of responses is 
initiated following the induction (Fig. 1). In this phase, 
psychophysiological mediators fall into psychological 
mechanisms and biological mechanisms. Psychological 
mechanisms include past experience – conditioning ef-
fects, expectations regarding treatment, motivational 
variables – including the desire for relief, and variations 
in emotional state (e.g., reduction of negative mood). 
More importantly, these psychological mediators have 
well-defined neurochemical and neurophysiological in-
termediaries – biological mechanisms – that are respon-
sible for the emergence of the placebo effect (5). 

Once the cascade of physiological responses have 
taken place, actualization of effects is seen, wherein, 
placebo responses can be expressed in a large number 

of ways and produce quantifiable signs (Fig. 1). These 
effects include subjective experience including change 
in pain, emotions, quality of life, satisfaction, and relat-
ed relief; behavioral markers with amount of analgesics 
consumed and overt pain behaviors; and physiological 
markers with physiological nociceptive activity, and ob-
jective clinical indicators (5). 

2.2 General Model of Nocebo Effect
Multiple hypotheses have been forwarded explain-

ing the nocebo effect including the endogenous sub-
stances and psychosocial mediators. Overall, it appears 
that there is interaction and a link between cholecys-
tokinin (CCK), pain, and anxiety. Based on this philoso-
phy, Goffaux et al (5) illustrated the neurophysiologi-
cal mechanisms associated with placebo analgesia and 
nocebo hyperalgesia as illustrated in Fig. 2, based on 
descriptions of Colloca and Benedetti (20). 

Unlike placebo analgesia, which involves the re-
lease of endogenous opioids, the nocebo effect acti-

NOCEBO
Suggestion	of	hyperalgesia

PLACEBO
Expected	or	conditioned	analgesia
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vates cholecystokinin (CCK), a neurohormone found in 
abundance in the central nervous system (46). Further, 
Benedetti et al (37) found that expectation-induced 
hyperalgesia can be blocked by administering pro-
glumide, a CCK-receptor antagonist. Multiple authors 
have described the role of CCK receptors in the noce-
bo effect, since these receptors are closely associated 
with the opioid system, displaying similar spinal and 
supraspinal distribution patterns (47-49). It is also pos-
tulated that increased pain during nocebo treatments 
could depend on increased brainstem activity within 
the areas involved in the modulation of nociceptive 
afferents. It is also well-known that the rostroventral 
medulla contains pronociceptive efferent circuits trig-
gered by a collection of excitatory cells called “ON” 
and cells (50). Further, since CCK directly activates 
“ON” cells (51), it is also postulated that the hyperal-
gesia reported during the nocebo effect depends on 
the excitatory bulbospinal circuits which facilitate spi-
nal nociceptive activity. 

In addition to the CCK involvement and brainstem 
activity, it has been suggested that the increased pain 
observed during a nocebo treatment is primarily the 
result of increased anxiety (37,52). However, this hy-
potheses is partly based on results from animal research 
showing that CCK has anxiogenic properties (53,54). 
Benedetti et al (19), in an evaluation to clarify the link 
between CCK, pain, and anxiety, evaluated the effect 
of a nocebo treatment on the levels of adrenocortico-
tropic hormone (ACTH) and cortisol-2 hormones that 
are biological markers of the stress response, showing 
that: 1) the expectation of hyperalgesia increases both 
pain and blood levels of ACTH and cortisol, 2) percep-
tual and hormonal changes are reversed by the admin-
istration of diazepam, an anxiolytic, and 3) proglumide 
blocks the increase in pain, but not the increase in ACTH 
and cortisol. These findings led the authors to propose 
a model (Fig. 2) whereby expectations of hyperalge-
sia increase anxiety levels, which in turn heighten the 
perception of pain and increase the release of stress 
hormones. However, the impact of anxiety on pain and 
stress operates via 2 distinct pathways, with CCK recep-
tors being involved only for pain (5). 

3.0 pHarMacology and functional 
neuroanatoMy

3.1 Placebo Analgesia and Opioids 
Neurophysiological mechanisms associated with 

placebo analgesia were not described until the 1970s, 

with the discovery of endogenous peptides that could 
bind with opioid receptors (55-58). The increased ac-
tivity in the dorsal part of the prefrontal area of the 
brain called the anterior cingulate cortex (ACC), dur-
ing both placebo and opioid-mediated analgesia has 
been confirmed by Petrovic et al (59). Amanizio and 
Beneditti (58) showed that the prefrontal activity ob-
served during opioid-mediated analgesia was greatest 
in individuals who had strong placebo responses, sug-
gesting a close link between the placebo response and 
the response to opioids. They also discovered that the 
increased activity in the prefrontal area was accompa-
nied by increased activity in the periaqueductal gray 
matter-mesencephalic region containing a large num-
ber of opioid neurons, which suggests the prefrontal 
area is probably involved in the regulation of endog-
enous opioid activity and response to expectations of 
relief (58). 

In further studies (60,61) the researchers attempt-
ed to better identify the regions of the brain responsi-
ble for the secretion of opioids. In these studies, using 
a radioactive μ-opioid receptor tracer, they discovered 
that during expectations of relief, opioid secretion in-
creased significantly in the structures which are part of 
a complex limbic and paralimbic circuit, playing a key 
role in a wide variety of human functions and abili-
ties (5,61-65). These include the perception of pain, 
the anticipation of future events, the assessment of 
the affective qualities of a given stimulus, motivation, 
reinforcement, the selection of motor schemas, and 
even the expression of empathy for the pain of others 
(5,62-65). 

In addition to the prefrontal, somatosensory, and 
limbic areas, the periaqueductal gray matter is also ac-
tivated during the anticipation phase. The periaque-
ductal gray area contains the cell bodies of the main 
descending inhibitory pathways, which are anatomi-
cally similar to the excitatory pathways responsible for 
nocebo effect. However, unlike the excitatory path-
ways, the inhibitory pathways have been shown to 
reduce the intensity of the nociceptive afferents en-
tering the spine. In a study, Goffaux et al (66) found 
that expectations of hyperalgesia completely block 
the analgesic properties of a standard counterirrita-
tion procedure, which is known to activate descending 
inhibitory systems. While anticipatory processes may 
activate spinal inhibitory circuits, reducing the intensi-
ty of pain signals entering the cortex, placebo analge-
sia also depends on the collection of cortical processes 
triggered during the experience of pain itself (5,67). 
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4.0 psycHosocial Mediators

Psychophysiological mediators involve condition-
ing, cognition, motivation, and emotions. Also involved 
are interactions between biological mediators with 
neurochemical responses, as well as the production of 
endorphins, dopamine, and various other neurotrans-
mitters/neuromodulators. There is also neurophysi-
ological activity with activation of central modulatory 
mechanisms, including descending inhibitory circuits.  

Various psychological factors have been proposed 
to explain the placebo effect in general and placebo 
analgesia in particular. Some mediators also have been 
explained as the basis for nocebo effects. These factors 
include conditioning, expectation of relief, motivation 
features, and emotions.

4.1 Conditioning Theory
Conditioning theory suggests that placebo re-

sponse represents a form of classical conditioning that 
is based on learning through association, a theory dat-
ing back to Pavlov (68-70). However, placebos may ex-
ert an expectancy and act through classical condition-
ing, where a placebo and an actual stimulus are used 
simultaneously until the placebo is associated with the 
effect from the actual stimulus (68,69).

A conditioned pain reduction can be totally re-
moved when its existence is explained (71). It has been 
demonstrated that in a placebo-controlled trial of anti-
depressants, once the trial was over, the patients who 
had been give placebos quickly deteriorated (72). It 
has also been shown that if a placebo is described as a 
muscle relaxant, it will cause muscle relaxation, and if 
described as the opposite, it will cause muscle tension 
(73). A placebo presented as a stimulant will have this 
effect on heart rhythm and blood pressure, but when 
administered as a depressant, the opposite effect occurs 
(74). It has been shown that alcohol placebos can cause 
intoxication and sensory motor impairment (75,76). 
Patients with headache taking regular aspirin (uncon-
ditioned stimulus) can associate the shape, color, and 
taste of aspirin (conditioned stimulus) with decreases 
in pain. After several associations, pain decreases when 
patients are given a placebo that looks and tastes like 
aspirin (34). Tachycardia has been reported when a con-
ditioned stimulus was substituted for glyceryl trinitrate 
(77). In 3 studies, placebo responders were conditioned 
to a neutral cream following conditioning trials in which 
the cream was associated with pain relief (78-80).

Wickramasekera (69,81,82) described that classi-
cal conditioning occurs not only with pharmacological 

agents, but also various other aspects of medical care 
including doctors’ offices, physicians, nurses, syringes, 
and physical examination. Further, it has been shown 
that the strength of the conditioned response increases 
with the increasing number of paired associations (83). 

It also has been described that human conditioning 
occurs without the individual knowing it and it does 
not involve cognition (5,8,34,69,82). Consequently, it is 
expected that the response to any unconditioned stim-
ulus will necessarily come to involve an unconditioned 
response - a placebo response. This response will de-
pend on the individual’s learning history, also called the 
“response generalization.” According to such a model, 
the unexplained variability in placebo response within 
individuals is due to their past medical history and their 
differences and learning history with a particular treat-
ment, in a particular environment (82). 

Similar to the placebo effect, the nocebo effect can 
also be conditioned through an association with nega-
tive stimuli. It has been demonstrated that drug-related 
information generates both placebo and nocebo re-
sponses that modify the drug response (73). In descrip-
tions of the role of learning, nocebo and placebo effects 
have been described (84). The authors found that verbal 
suggestions alone, without prior conditioning, turn tac-
tile stimuli into pain as well as low-intensity painful stim-
uli into high-intensity pain. A conditioning procedure 
produced similar effects, without significant differences. 
Therefore, they concluded that, in contrast to placebo 
analgesia, whereby a conditioning procedure elicits larg-
er effects compared to verbal suggestions alone, learn-
ing seems to be less important in nocebo hyperalgesia. 

Placebo analgesia has been shown to be induced 
by social observational learning (85) and multiple con-
ditioning sessions induced robust placebo and nocebo 
responses to both non-painful and painful stimuli that 
persisted over the entire experiment (86). 

4.2 Expectance Theory
The expectance theory postulates that placebo re-

sponse is related to a patients’ expectations of improve-
ment, which are connected to the change that takes 
place (87-90). The expectancy theory was developed by 
Goldstein in 1962 (91). The expectancy effect can be en-
hanced through factors such as enthusiasm of the doc-
tor, differences in size and color of placebo pills, or the 
use of other interventions. In one study, the response 
to placebo increased from 44% to 62% when the doc-
tor treated them with “warmth, attention, and confi-
dence” (92).
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Expectancy effects have been found to occur over 
a range of substances when patients who think that a 
treatment will work display stronger placebo effect than 
those who do not. It has been shown that placebo alco-
hol produced increased sexual arousal to erotic stimuli 
(93), increased aggressive behavior (94), and increased 
craving for alcohol (95). In addition, Volkow et al (96) 
found that patients who expected to receive treatment 
showed more significant changes in brain metabolic 
activity than those patients who expected to receive 
placebo, although both groups were given an active 
drug. Further, it has been shown that expectancies can 
even override the pharmacological effect of a drug 
(97,98). Because placebos are dependent upon percep-
tion and expectation, various factors which change the 
perception can increase the magnitude of the placebo 
response. Studies have shown that the color and size of 
the placebo pill make a difference, with “hot colored” 
pills working better as stimulants while “cool colored” 
pills work better as depressants. Further, capsules, rath-
er than tablets, seem to be more effective, and size can 
make a difference (99). 

When evaluating the reproducibility of placebo 
analgesia, it is a challenge to identify the factors and 
personality traits that contribute to variability and ex-
pectations (100). While early placebo studies failed to 
identify a placebo-prone psychological profile, several 
studies since then have noted that some attributes, 
such as psychopathology, dispositional optimism, and 
social desirability, are associated with placebo response, 
although evidence is often contradictory (100). Of these 
factors, dispositional optimism seemed a likely person-
ality trait to influence expectations regarding the treat-
ment effect because higher levels of optimism are asso-
ciated with a greater response to positive expectations. 
It has been concluded that high dispositional optimism 
and low state anxiety were found to be significant pre-
dictors of placebo response. 

It has been described that optimism and pessimism 
both have positive and negative effects on placebo and 
nocebo responses. Several lines of research converge to 
show that optimists often shift their focus away from 
adversity to the more positive features of the situation 
- especially when dealing with adversity that is out of 
their control (101). It has been shown that optimists can 
beat early stage breast cancer or improve substantially 
with coronary by-pass surgery compared to pessimistic 
patients. It has been shown that optimists were more 
likely to focus on their recovery and less likely to dwell 
on their post-surgery negative effects than pessimists 

(102). In the study of dispositional optimism predict-
ing placebo analgesia, the authors concluded that dis-
positional optimism was associated with a lower pain 
rating. Thus, dispositional optimism can alter placebo 
response to laboratory pain (102). 

4.3 Motivation Theory
While the expectation of relief is an important 

contributor to placebo response, there are various 
other psychological mediators, including motivation. 
Thus, a patient’s desire for relief explains a large part 
of the placebo response. A study by Price et al (103) 
measured pain before and after the application of a 
placebo cream, which was accompanied by verbal sug-
gestions. The authors suggested that the lack of effect 
was attributable to the relatively low desire for relief in 
experimental studies compared to clinical studies, and 
that desire for relief, therefore, plays a more important 
role in pain when it signals potentially life-threatening 
illness. 

In another study, Vase et al (104) illustrated that de-
sire for pain relief helped to predict the magnitude of 
a placebo response in a group of patients with irritable 
bowel syndrome exposed to a clinically relevant painful 
stimulus. However, this desire had no productive value 
for the placebo response when pain was evoked at the 
left foot using a hot water bath. The motivation failed 
to predict the placebo effect for one type of pain; it 
failed to do so for a different type of pain illustrating 
variance. 

4.4 Emotions Theory
Among all the emotions related to placebo, anxi-

ety has been the major psychological mediator. Anxi-
ety has been reduced with administration of a placebo 
treatment. While commonly elevated levels of stress 
produce increased levels of pain and distress,  in some 
circumstances, they may also produce analgesia, known 
as stress-induced analgesia. The administration of a 
placebo treatment may reduce the distress associated 
with pain, but not its level of intensity (5). Thus, based 
on this premise, a larger reduction in pain unpleasant-
ness than in pain intensity is expected (105,106). While 
stress-induced analgesia has been described, it appears 
unlikely that anxiety is a mediator for all analgesic or 
placebo responses, because its effects are likely to be 
general and do not explain the evidence of localized 
pain relief (107,108). Further, even though it is always 
believed that anxiety effects are the cause of increased 
levels of pain, it is not yet clear whether anxiety effects 
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are the cause or the consequence of placebo response 
(34). However, in a study conducted by Aslaksen and 
Flaten (109), it was shown that when a patient receives 
information that a pain killer is administered (i.e., a pla-
cebo treatment), stress and anxiety are reduced, along 
with subjective pain scores and cardiac indicators of 
sympathovagal activity. Further, in a series of stepwise 
regressions, it was revealed that only subjective de-
creases in stress were a significant predictor of placebo 
analgesia. They indicated that reduced stress is a pos-
sible mechanism by which placebos lead to reductions 
in subjective pain scores. 

5.0 placebo analgesia

The magnitude of placebo analgesia effects has 
been shown to be highly variable and depends on sever-
al contextual factors (110). Various meta-analyses have 
found different magnitudes of placebo analgesia (38-
40). Meta-analyses based on studies in which placebo is 
used only as a controlled condition, generally find a low 
magnitude of placebo analgesia as indicated by a small 
effect size. However, meta-analyses based on studies 
that investigate placebo analgesia mechanisms found a 
large magnitude of placebo analgesia as indicated by a 
larger effect size. This difference is not surprising as the 
psychosocial context in the 2 types of studies differs, for 
example by the verbal suggestions given for pain relief. 
However, the findings that the magnitude of placebo 
analgesia is high in studies of placebo analgesia mecha-
nisms has been debated and strongly questioned. 

The direct comparison of placebo effects on clini-
cal and experimental pain showed an important reduc-
tion in placebo analgesia in low back pain after single 
pre-exposure to the ineffective control treatment, sug-
gesting that additional involvement of highly flexible 
mechanisms may counteract the pro-analgesic effects 
of expectations (111). In an evaluation of categories 
of placebo response in the absence of site-specific ex-
pectation of analgesia (85), the authors concluded that 
there were at least 2 patterns of placebo responses. 
Some individuals showed a site-specific response while 
others showed a more generalized response. 

6.0  iMplications of placebo in 
clinical trials

The placebo effect makes it more difficult to evalu-
ate new treatments and prove the effectiveness of ex-
isting treatments (112-114). Apparent benefits of a new 
treatment, usually a drug, may not derive from the treat-
ment but from placebo effect. This is particularly likely 

given that new therapies seem to have greater placebo 
effects. The participants in such trials are blinded as to 
whether they received the treatment or a placebo. Of-
ten clinical trials are double-blinded and placebo-con-
trolled, so that the researchers also do not know which 
participants are receiving the active or placebo treat-
ment. Consequently, the placebo effect in such clinical 
trials is weaker than in normal therapy since participants 
are not certain whether the treatment they are receiving 
is active or not (115,116). Beecher (32) published “The 
Powerful Placebo,” in which he showed that 35% of the 
cases of placebo treatment induced a therapeutic effect.  
In 2001, an article was published in The New England 
Journal of Medicine entitled “Is the Placebo Powerless” 
(3). Subsequently, the authors updated the review and 
in both instances came to the same conclusion: that of 
the 10 clinical conditions investigated in 3 trials or more, 
placebo had a statistically significant pooled effect only 
on pain or phobia on continuous scales (117). Further, 
neurobiologic mechanisms have confirmed endogenous 
opioid as well as dopaminergic mechanisms. 

While placebo inclusion in pain medicine trials is ap-
propriate, inclusion in interventional pain management 
techniques is difficult due to a lack of understanding. 
Consequently, the results are uniformly misinterpreted. 

Since the publication of Beecher’s (32) “The Power-
ful Placebo” in 1955, the phenomenon has been consid-
ered to have clinically important effects (3,28). However, 
Beecher’s (32) view was challenged subsequently in a sys-
tematic review in 2001 (3). Goffaux et al (5) also wanted 
to dispel one of the most commonly held misconceptions 
regarding placebos, namely that around 30% of individ-
uals will respond to a placebo procedure, or that 30% 
of any treatment effect is attributable to non-specific or 
placebo effects, derived from Beecher’s manuscript (32). 
They commented that Beecher’s conclusions are heavily 
contested today because the author did not take into ac-
count factors such as expectations and motivation.

In a Cochrane Review (38) on placebo studies, the 
authors did not find that placebo interventions have 
important clinical effects in general. However, in cer-
tain settings, placebo interventions can influence pa-
tient-reported outcomes, especially pain and nausea, 
though it is difficult to distinguish patient-reported ef-
fects of placebo from biased reporting. The effect on 
pain varied, even among trials with low risk of bias, 
from negligible to clinically important. Variations in the 
effect of placebo were partly explained by variations 
in how trials were conducted and how patients were 
informed.
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The contradictory literature on placebo effects 
indicates on average the effect to be present in 30% 
of patients and short-lived. There are proponents with 
clinical reports that placebo effects can last for over 2 
months for panic disorder (118), 6 months for angina 
pectoris (119), and 30 months for rheumatoid arthritis 
(120). Further, placebo effects after verbal suggestion 
for mild pain have been reported to be robust and 
still exist after being repeated 10 times, even if they 
have no actual pharmacological analgesic action (71). 
In painful conditions it has been stated that placebo 
analgesia is more likely to work with proportional re-
sponse to severity of pain (121).

Thus, contrary to long-held beliefs, placebo an-
algesia and nocebo hyperalgesia are not simply re-
sponse biases. Instead, they are the product of neuro-
physiological processes that modulate the integration 
of the nociceptive signals throughout the central 
nervous system. An important clinical implication sur-
rounding the use of placebos concerns the potentia-
tion of treatment effects. Clinicians should not try to 
avoid the placebo effect; on the contrary, they should 
try to potentiate it (5). Goffaux et al (66) were able 
to either increase or block the effect of genuine an-
algesic procedure merely by manipulating expecta-
tions. Thus, clinically, the treatment efficacy increases 
when both the clinician and the patient take a posi-
tive attitude toward treatment, and, conversely, the 
treatment efficacy is jeopardized if the prevailing atti-
tude is negative. The objective is not to create false or 
exaggerated expectations where patients would risk 
experiencing disappointment, but rather to be confi-
dent in the proposed treatment. Further, special care 
should also be taken to avoid creating expectations 
of hyperalgesia with an erroneous negative prognosis 
or expectations of no effect from the proposed treat-
ment, which would hamper the effectiveness of future 
treatments. 

Further, even if the treatment message seems to 
be a critical component underlying placebo analgesia, 
it is important to incorporate the medical context and 
the patient’s history. It was also shown that the effec-
tiveness of placebo analgesia was greatest when indi-
viduals were first exposed to the placebo than when 
they were first exposed to the control condition (105). 
It has been stated that current practices, where physi-
cians start with low analgesic doses before gradually 
ramping up to larger doses, exposes patients to an 
initial barrage of inefficacy, which increases the like-
lihood of experiencing subsequent treatment failures. 

7.0 open-Hidden paradigM 
Generally the gold standard in clinical trial design 

is the double-blind placebo-controlled trial with 2 arms: 
an active group and a placebo group. When outcomes 
in the active group are better than the placebo group, 
the conclusion is that treatment is effective. However, 
considering the multiple inadequacies of the above 
model, a different model has been developed known 
as the “open-hidden” paradigm.

In contrast to the clinical trial with active and pla-
cebo arms, in an open-hidden paradigm, the experi-
ment is reversed. The specific effect of the treatment is 
maintained, but the context of the treatment is elimi-
nated by using a preprogrammed computer-controlled 
infusion pump to administer the intravenous drug infu-
sion. The pump is hidden from the patient and there 
are no doctors or nurses in the room. Thus, the patient 
does not know when he or she is receiving the treat-
ment. By eliminating the context of the treatment, it is 
believed that most of the clinical response (i.e., pain re-
lief) that the participants experience is attributed to the 
specific effect of the drug and not the placebo effect. In 
contrast, when open injections are given in full view of 
the patient, clinical changes experienced are believed 
to be the result of both the specific effect of the drug 
and the context effect. Thus, the difference between 
the open and hidden may be taken as a measure of the 
context effect.

Benedetti et al (110), in 1995, ran a classic double-
blind randomized trial that showed that the CCK and 
antagonist proglumide was better than placebo, and 
placebo was better than no treatment, for relieving 
pain in a group of 93 post-thoracotomy patients. 

According to the classical clinical trial methodology, 
the conclusion that can be drawn is that proglumide is 
an effective analgesic acting on pain pathways; however, 
this conclusion was proved to be wrong when the au-
thors repeated the experiment by using the open-hid-
den paradigm (6). It was shown that the hidden injection 
of proglumide (the context and the result of the placebo 
effect are eliminated) produced no analgesic effect at 
all. Consequently, the whole effect the proglumide pro-
duced in the classical trial was considered as placebo ef-
fect. Thus, it was assumed that proglumide acts only in 
expectation pathways, not in pain pathways. This also 
has been described as an uncertain principle in clinical 
trials (6). In summary, the uncertainty in clinical trials can-
not be resolved by using the classical trial design. Thus, 
the open-hidden paradigm may offer a way to address 
the uncertainty by eliminating the context (meaning of 
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a treatment), hence, rendering the expectation path-
ways silent. It has been recommended that, to avoid or 
overcome ethical problems, the design may consist of 
unknown temporal sequences of drug administration 
where the participant knows that a pain killer will be ad-
ministered but does not know when (111). This is based 
on the philosophy that if a drug is really effective, pain 
reduction will correlate with the time that the drug is ad-
ministered. This paradigm offers a way to assess context 
effect without using a placebo group at all, thus poten-
tially solving the debate on the use of placebo in clinical 
trials (112). Consequently, it may provide an excellent al-
ternative to placebo-controlled trials and also would be 
consistent with the World Medical Association’s declara-
tion of Helsinki Ethical Guidelines (6). Overall, the hidden 
procedure is easy to carry out in the postoperative phase 
in which the patient is connected to several intravenous 
lines such as for antibiotic therapy or blood transfusions; 
however, it is not feasible in chronic pain management 
with interventional techniques. 

8.0 placebo as a treatMent Modality

Placebo as a treatment modality has been discussed 
as an interesting but also a practical concept. Essentially 
placebo research not only emphasizes the crucial role 
of non-specific effects of treatment and expectations in 
the outcomes of a treatment, but also offers a means to 
make use of the non-specific effects of treatment and 
expectations in order to increase the placebo response 
and the effect of therapy (6). Consequently, multiple 
aspects of increasing the expectancies have been de-
scribed which include credibility of the physician, thera-
pist, therapeutic setting, the treatment, administrative 
ritual, and the nature of the relationship between the 
patient and the physician (82). However, the most im-
portant expectancies are probably related to the nature 
of the patient-physician relationship, the physician’s at-
titudes and behaviors toward the patient, and the en-
thusiasm for the treatment being recommended (6). 
Neurobiology of the doctor-patient relationship and 
the mechanism on how the appropriate words could 
activate the endogenous opioids or dopamine system 
has been described which in essence improves the out-
comes of a treatment (113). 

Utilizing placebo agents as treatment has been pro-
hibited in the United Kingdom; however, studies have 
shown that approximately 24% of physicians would 
prescribe a placebo simply because the patient wanted 
treatment, whereas 58% would not, and for the remain-
ing 18%, it would depend on circumstances (114).  

9.0 iMplications in interventional 
tecHniques

The misunderstanding of placebo and its role in in-
terventional techniques is not only limited to research-
ers and methodologists, but also clinicians, despite 
overwhelming literature illustrating the role of placebo 
and active control (9-17,122-177). There are numerous 
difficulties related to placebo groups and interventional 
techniques. Thus, an active control study utilizing local 
anesthetics is considered appropriate. However, local 
anesthetic is not a placebo. 

In recent years, evidence-based specialists have de-
voted significantly more attention to placebo effect, 
particularly as it relates to the experience of analge-
sia; however, methodologists have been ignoring the 
poorly understood and complex mechanisms of placebo 
analgesia and nocebo hyperalgesia. In fact, in a study 
in patients undergoing interventional procedures (17), 
sodium chloride solution, midazolam, and fentanyl 
produced placebo effects in 13% to 15%, 15% to 20%, 
and 18% to 30% of the patients respectively. However, 
surprisingly a nocebo effect was seen in 5% to 8% of 
the patients in the sodium chloride group, 8% of the 
patients in the midazolam group, and 3% to 8% of the 
patients in the fentanyl group. Consequently, it is es-
sential to focus on not only the methodological aspects, 
but also other aspects wherein positive and negative ef-
fects may be seen either with placebo or active agents 
in 13% to 30% of patients (17). 

Designing a placebo study in interventional tech-
niques is an extremely difficult task. Many believe that 
comparing the impact of an intervention with the natu-
ral course of the disease in a randomized, blinded fash-
ion can only be achieved when the comparator group 
receives a placebo. This placebo, in the case of interven-
tional treatment, would be a sham intervention, and 
represents the first obstacle for randomized controlled 
trials (RCTs) in interventional pain management. During 
the patient information session, the clinician must in-
form the patient about the potential risks and benefits 
of the treatment that will be studied, but the clinician 
also must explain to the patient that he or she may have 
perhaps a 50% chance of receiving an intervention with 
no active component, with an automatic reduction of 
the placebo effect and initiation of nocebo hyperalge-
sia. Considering that interventional pain management 
techniques are only offered when conservative treat-
ment fails, researchers face a patient population that 
has a highly pronounced wish for improvement and 
is often reluctant to accept the potential receipt of a 
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placebo therapy. This results in a high rate of patients 
refusing to participate in a study and subsequent with-
drawals if they do participate. Similarly, the referring 
physician may negatively influence the inclusion rate. 
Both factors essentially compromise the inclusion rate 
of patients very seriously to an extent that the study 
may have to be cancelled or cannot be performed. This 
effect is seen not only with placebo-controlled trials, 
but also with active-controlled trials. Further, the ef-
fect will not actually reveal the true effect of the lack 
of treatment since all patients who are suffering with 
chronic pain are not enrolled in the study, and are not 
receiving the same attention, evaluation, explanation, 
and so-called placebo treatment. Finally, a well de-
signed study must be a true placebo trial. 

Very few studies have applied true placebo or so-
called sham interventions. Many of those claiming to 
be placebo-controlled are actually active interventions 
with injection of active agents. True placebo would 
only be injection of an inactive agent into an inactive 
location away from the epidural space or facet joint 
nerves, or facet joints themselves. Even the injections 
of sodium chloride solution and dextrose have been 
shown to yield different results (178). The experimental 
and clinical findings from the investigations of the elec-
trophysiological effects of 0.9% sodium chloride and 
dextrose 5% in water solution have illustrated multiple 
variations of neural stimulation. The potential inaccura-
cy created by 0.9% sodium chloride solution versus 5% 
dextrose has been described in the literature (178-180). 
Further, injection of sodium chloride into the disc, facet 
joint, or paraspinal muscles produces similar, yet vari-
able results (180,181). There are also studies showing 
the lack of inertness of sodium chloride solution when 
injected into a closed space (182,183). Sodium chloride 
itself has been injected to treat low back pain and sci-
atica (183). 

In addition to the injection of placebo, placement 
of the needle itself and injection of any solution with 
adhesiolysis effects, as well as the neurolytic effects of 
the needle and various solutions injected, along with 
mechanical pressure, and dilution of inflammatory sub-
stances, all play a substantial role in understanding the 
placebo effect or its lack thereof (134,136).

Clinical aspects, as well as placebo and nocebo, 
have to be taken into consideration. The rules which ap-
ply for oral medications may not apply whenever there 
is an intervention. Even if local anesthetic is considered 
to be a placebo, or if the placebo actually helps, it may 
be worthwhile to provide patients with such a placebo 

treatment for them to improve. Otherwise, the patients 
who have long-term chronic pain may continue to suf-
fer. Also, when evaluating a placebo effect, one should 
consider the role of repeat interventions over a period 
of as long as 2 years with continued positive results in 
a high percentage of the patients similar to the other 
intervention. 

10.0 etHical considerations

Ethical implications of placebo affect the practice 
of medicine as well as research. The use of placebo in 
research has been a subject of heated debate. The lit-
erature is replete not only with the importance of pla-
cebo research but also with nocebo effects and numer-
ous adverse consequences. In a review of 109 phase one 
trials, it was illustrated that 10% of volunteers in the 
placebo arm experienced adverse events (184). Further, 
some argue that using a placebo arm in a research study 
amounts to deception, and therefore raises a number of 
ethical issues. This may in essence induce nocebo effects 
of not only the placebo, but also the treatment itself.

To resolve the ethical dilemma of placebo arms in 
research, the American Psychological Association (185) 
allows investigators to deceive “subjects” in 4 situa-
tions: when the study is expected to have significant 
social and scientific values, when any equally effective 
non-deceptive approach is not feasible; when partici-
pants are not deceived about any aspect of the study 
that would affect their willingness to participate, and 
when deception is explained to participants at the con-
clusion of the study. 

The American Pain Society (186) recommends the 
use of placebo in clinical trials when there is limited 
harm to patients from delayed treatment, when the al-
ternative active treatment is unproven, and when there 
is a substantial potential benefit to future patients in 
establishing the efficacy of a treatment, and/or avoid-
ing side effects of a treatment.

Others have described placebo-controlled trials as 
authorized deception (187). Participants are informed 
of the deception and asked to consent to it without be-
ing informed of the nature of the deception. The sup-
porters of authorized deception have justified this by 
arguing that investigators can still obtain valid consent 
as long as they do not deceive about any aspect of the 
study that would affect their willingness to participate. 

Stein and Ray (188) concluded that ethical guide-
lines for research emphasize minimizing risks and pro-
tecting the individual patient, rather than obtaining 
benefits for society at the cost of serious preventable 
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harm to some. Because several drugs that materially de-
crease the risk of fractures in patients with osteoporosis 
are currently available, they believe that placebo-con-
trolled studies with fracture endpoints in patients with 
osteoporosis will nearly always be unethical. Such trials 
cannot be justified by regulatory preferences for place-
bo-controlled studies, the approval of local institutional 
review boards, or informed consent from the partici-
pants. The alternative-design control trials, such as ac-
tive control, generally will be required, even though 
such trials are more complex and expensive, usually re-
quire larger sample sizes, and have more methodologic 
complexities than placebo-controlled trials. However, 
these challenges should not be considered an ethical 
justification for administering placebo to some pa-
tients, which would result in potentially preventable 
fractures. 

Rosen and Khosla (189) also advised that placebo-
controlled trials in osteoporosis must proceed with 
caution, and concluded that trial design and imple-
mentation should not supersede patient welfare or 
underestimate the potential for harm. To be ethical, 
the trial design first must answer the question being 
asked; it should also provide potential participants with 
a high and clear standard of informed consent, includ-
ing active review by an institutional review board and 
an independent data and safety monitoring board, 
with shared decision-making being a centerpiece of the 
process. The Declaration of Helsinki states that placebo 
trials are permissible when no major harm could be ex-
pected to participants as a result of delaying treatment, 
and this must remain a major guideline for investiga-
tors (190). It has been described that it may be consid-
ered unethical to not be empathetic in medicine. In 
describing a neurobiological perspective of empathy in 
medicine (191), it has been shown that not only physi-
ological concordance correlating with patient percep-
tion of physician empathy exists, but also neurobiologi-
cal correlates exist, as shown by neuroimaging studies 
of empathy.

The ethical appropriateness of clinical research de-
pends on protecting participants from excessive risks 
(192). However, no systematic framework has been 
developed to assist researchers, and as a result, inves-
tigators, funders, and review boards rely only on their 
intuitive judgements. Intuitive judgements of risk are 
subject to well-documented cognitive biases, thus rais-
ing concerns that research participants are not being 
adequately protected. Systematic evaluation of research 

risks (SERR), which evaluates the risks of research inter-
ventions by comparing these interventions with the 
risks of comparator activities that have been deemed 
acceptable, has been developed. 

SERR involves a 4-step process: identify the poten-
tial harms posed by the proposed research intervention, 
categorize the magnitude of the potential harms into 
one to 7 harm levels on a harm scale, quantify or esti-
mate the likelihood of each potential harm, and com-
pare the likelihood of each potential harm from the re-
search intervention with the likelihood of harms of the 
same magnitude occurring as a result of inappropriate 
comparator activity. 

11.0 conclusion

This manuscript clearly illustrates that placebo 
analgesia and nocebo hyperalgesia are not simple re-
sponse biases. Instead, they are the product of neuro-
physiological processes that modulate the integration 
of the nociceptive signs throughout the central nervous 
system (5). Clinicians should not try to avoid the pla-
cebo effect, but should try to potentiate it. By the same 
token, the objective should not be to create false or 
exaggerated expectations, but rather to be confident in 
the proposed treatment. Special care should be taken 
to avoid creating negative influences and expectations 
of hyperalgesia or expectations of no effect from pro-
posed treatment. 

The literature is replete with the presence of place-
bo effects in almost all clinical interventions – occasion-
ally it can be very powerful. Understanding that the pla-
cebo effect depends on a variety of neurochemical and 
neurophysiological mechanisms, which are measurable 
and modifiable, researchers should treat the placebo 
effect as a nuisance and clinicians should embrace the 
placebo effect in order to increase the effectiveness of 
proposed treatments. Methodologists should improve 
their understanding of placebo analgesia, nocebo hy-
peralgesia, and active treatment models and utilize ap-
propriate methodology in evaluating related studies.

acknowledgMents

The authors wish to thank Sekar Edem for assis-
tance in the search of the literature, Tom Prigge, MA, 
for manuscript review, and Tonie M. Hatton and Diane 
E. Neihoff, transcriptionists, for their assistance in prep-
aration of this manuscript. We would like to thank the 
editorial board of Pain Physician for review and criti-
cism in improving the manuscript.



Pain Physician: March/April 2011; 14:E157-E175

E170  www.painphysicianjournal.com

references

1. Shapiro AK. A contribution to the his-
tory of the placebo effect. Behav Sci 
1960; 5:109-135.

2. Drici MD, Raybaud F, De Lunardo C, 
Iacono P, Gustovic P. Influence of the 
behaviour pattern on the nocebo re-
sponse of healthy volunteers. Br J Clin 
Pharmacol 1995; 39:204-206.

3. Hróbjartsson A, Gøtzsche PC. Is the pla-
cebo powerless? An analysis of clinical 
trials comparing placebo with no treat-
ment. N Engl J Med 2001; 344:1594-
1602.

4. Benedetti F, Mayberg HS, Wager TD, 
Stohler CS, Zubieta JK. Neurobiologi-
cal mechanisms of the placebo effect. 
J Neurosci 2005; 25:10390-10402.

5. Goffaux P, Léonard G, Marchand S, Ra-
inville P. Placebo analgesia. In: Beau-
lieu P, Lussier D, Porreca F, Dickenson 
AH (eds). Pharmacology of Pain. IASP 
Press, Seattle, 2010, pp 451-473.

6. Koshi EB, Short CA. Placebo theory and 
its implications for research and clini-
cal practice: A review of the recent lit-
erature. Pain Pract 2007; 7:4-20.

7. White L, Tursky B, Schwartz GE. Place-
bo in perspective. In: White L, Tursky 
B, Schwartz GE (eds). Placebo: Theory, 
Research and Mechanisms. The Guil-
ford Press, New York, 1985, pp 3-8.

8. Wall PD. Pain and the placebo response. 
Ciba Found Symp 1993; 174:187-211.

9. Manchikanti L, Datta S, Derby R, Wolf-
er LR, Benyamin RM, Hirsch JA. A criti-
cal review of the American Pain Society 
clinical practice guidelines for interven-
tional techniques: Part 1. Diagnostic in-
terventions. Pain Physician 2010; 13:
E141-E174.

10. Manchikanti L, Datta S, Gupta S,  Mung-
lani R, Bryce DA, Ward SP, Benyamin 
RM, Sharma ML, Helm II S, Fellows B, 
Hirsch JA. A critical review of the Ameri-
can Pain Society clinical practice guide-
lines for interventional techniques: 
Part 2. Therapeutic interventions. Pain 
Physician 2010; 13:E215-E264.

11. Manchikanti L, Falco FJE, Boswell MV, 
Hirsch JA. Facts, fallacies, and politics 
of comparative effectiveness research: 
Part 1. Basic considerations. Pain Phy-
sician 2010; 13:E23-E54.

12. Manchikanti L, Falco FJE, Boswell MV, 
Hirsch JA. Facts, fallacies, and politics 
of comparative effectiveness research: 
Part 2. Implications for intervention-
al pain management. Pain Physician 
2010; 13:E55-E79.

13. Manchikanti L, Hirsch JA, Smith HS. Ev-

idence-based medicine, systematic re-
views, and guidelines in interventional 
pain management: Part 2: Randomized 
controlled trials. Pain Physician 2008; 
11:717-773.

14. Manchikanti L, Benyamin RM, Helm S, 
Hirsch JA. Evidence-based medicine, 
systematic reviews, and guidelines in 
interventional pain management: Part 
3: Systematic reviews and meta-analy-
sis of randomized trials. Pain Physician 
2009; 12:35-72.

15. Chou R, Huffman L. Guideline for the 
Evaluation and Management of Low 
Back Pain: Evidence Review. American 
Pain Society, Glenview, IL, 2009.

www.ampainsoc.org/pub/pdf/LBPEvidRev.
pdf

16. Nelemans PJ, Debie RA, DeVet HC, Stur-
mans F. Injection therapy for subacute 
and chronic benign low back pain. Spine 
(Phila Pa 1976) 2001; 26:501-515.

17. Manchikanti L, Pampati V, Damron KS. 
The role of placebo and nocebo effects 
of perioperative administration of seda-
tives and opioids in interventional pain 
management. Pain Physician 2005; 
8:349-355.

18. Scott DJ, Stohler CS, Egnatuk CM, Wang 
H, Koeppe RA, Zubieta JK. Placebo and 
nocebo effects are defined by opposite 
opioid and dopaminergic responses. 
Arch Gen Psychiatry 2008; 65:220-231.

19. Benedetti F, Amanzio M, Vighetti S, As-
teggiano G. The biochemical and neuro-
endocrine bases of the hyperalgesic no-
cebo effect. J Neurosci 2006; 26:12014-
12022.

20. Colloca L, Benedetti F. Placebos and 
painkillers: Is mind as real as matter? 
Nat Rev Neurosci 2005; 6:545-552.

21. Varelmann D, Pancaro C, Cappiello EC, 
Camann WR. Nocebo-induced hyperal-
gesia during local anesthetic injection. 
Anesth Analg 2010; 110:868-870.

22. Hooper R. Quincy’s Lexicon-Medicum. A 
New Medical Dictionary. London, 1811.

23. Jacobs B. Biblical origins of placebo. J R 
Soc Med 2000; 93:213-214.

24. Shapiro AK. Semantics of the placebo. 
Psychiatr Q 1968; 42:653-695.

25. Kaptchuk RJ. Powerful placebo: The 
dark side of the randomised controlled 
trial. Lancet 1998; 351:1722-1725.

26. de Craen AJ, Kaptchuk TJ, Tijssen JG, 
Kleijnen J. Placebos and placebo effects 
in medicine: Historical overview. J R Soc 
Med 1999; 92:511-515.

27. Newman DH. We’re Missing the Mean-

ing. In Hippocrates’ Shadow. Scribner, 
New York, 2008, pp 134-159.

28. Beecher HK. Surgery as placebo. A 
quantitative study of bias. JAMA 1961; 
176:1102-1107.

29. Evans W, Hoyle C. The comparative val-
ue of drugs used in the continuous 
treatment of angina pectoris. Quart J 
Med 1933; 7:311-338.

30. Gold H, Kwit NT, Otto H. The xanthines 
(theobromine and aminophyllin) in the 
treatment of cardiac pain. JAMA 1937; 
108:2173-2179.

31. Jellinek EM. Clinical tests on compar-
ative effectiveness of analgesic drugs. 
Biometrics Bulletin 1946; 2:87-91.

32. Beecher HK. The powerful placebo. J 
Am Med Assoc 1955; 159:1602-1606.

33. Axtens M. Letter to the editor: Mind 
games. New Scientist 1998. 

http://www.newscientist.com/ar ticle/
mg15921467.300-mind-games.html 

34. Benedetti F, Amanzio M. The neurobiol-
ogy of placebo analgesia: From endog-
enous opioids to cholecystokinin. Prog 
Neurobio 1997; 52:109-125.

35. Kissel P, Barrucand D. Placebos en me-
decine. Masson, Paris, 1974.

36. Hahn RA. The nocebo phenomenon: 
Concept, evidence, and implications for 
public health. Prev Med 1997; 26:607-
611.

37. Benedetti F, Lanotte M, Lopiano L, Col-
loca L. When words are painful: Unrav-
eling the mechanism of the nocebo ef-
fect. Neuroscience 2007; 147:260-271.

38. Hróbjartsson A, Gøtzsche PC. Placebo 
interventions for all clinical conditions. 
Cochrane Database Syst Rev 2010; 1:
CD003974.

39. Pollo A, Amanzio M, Arslanian A, Casa-
dio C, Maggi G, Benedetti F. Response 
expectancies in placebo analgesia 
and their clinical relevance. Pain 2001; 
93:77-84.

40. Vase L, Riley JL 3rd, Price DD. A compar-
ison of placebo effects in clinical anal-
gesic trials versus studies of placebo 
analgesia. Pain 2002; 99:443-452.

41. Buckalew LW, Coffield KE. An investiga-
tion of drug expectancy as a function of 
capsule color and size and preparation 
form. J Clin Psychopharmacol 1982; 
2:245-248.

42. Moerman DE, Jonas WB. Deconstruct-
ing the placebo effect and finding the 
meaning response. Ann Intern Med 
2002; 136:471-476.



Placebo and Nocebo in Interventional Pain Management

www.painphysicianjournal.com  E171

43. Blackwell B, Bloomfield SS, Buncher 
CR. Demonstration to medical students 
of placebo responses and non-drug 
factors. Lancet 1972; 1:1279-1282. 

44. Branthwaite A, Cooper P. Analgesic ef-
fects of branding in treatment of head-
aches. Br Med J (Clin Res Ed) 1981; 
282:1576-1578.

45. Moerman DE. Cultural variations in 
the placebo effect: Ulcers, anxiety, 
and blood pressure. Med Anthropol Q 
2000; 14:51-72.

46. Moran TH, Schwartz GJ. Neurobiology 
of cholecystokinin. Crit Rev Neurobiol 
1994; 9:1-28. 

47. Fields H, Basbaum A, Heinricher MM. 
Central nervous system mechanisms 
of pain modulation. In: McMahon SB, 
Koltzenburg M (eds). Wall and Mel-
zack’s Textbook of Pain. Fifth Edition. 
Elsevier/Churchill Livingstone, Phila-
delphia, 2006, pp 125-142.

48. Magnuson DS, Sullivan AF, Simonnet 
G, Roques BP, Dickenson AH. Differen-
tial interactions of cholecystokinin and 
FLFQPQRF-NH2 with mu and delta opi-
oid antinociception in the rat spinal 
cord. Neuropeptides 1990; 16:213-218.

49. Walczak JS, Beaulieu P. Nouvelles ap-
proches pharmacologiques dans le 
traitement de la douleur. In: Beaulieu 
P (ed). Pharmacologie de la Douleur. 
Les Presses de l’Université de Montré-
al, Montréal, 2005, pp 233-281.

50. Fields H. State-dependent opioid con-
trol of pain. Nat Rev Neurosci 2004; 
5:565-575.

51. Heinricher MM, Neubert MJ. Neural ba-
sis for the hyperalgesic action of cho-
lecystokinin in the rostral ventromedial 
medulla. J Neurophysiol 2004; 92:1982-
1989.

52. Benedetti F, Amanzio M, Casadio C, 
Oliaro A, Maggi G. Blockade of noce-
bo hyperalgesia by the cholecystoki-
nin antagonist proglumide. Pain 1997; 
71:135-140.

53. Powell KR, Barrett JE. Evaluation of the 
effects of PD 134308 (CI-988), a CCK-B 
antagonist, on the punished respond-
ing of squirrel monkeys. Neuropep-
tides 1991; 19:75-78.

54. Rataud J, Darche F, Piot O, Stutzmann 
JM, Böhme GA, Blanchard JC. “Anxiolyt-
ic” effect of CCK-antagonists on plus-
maze behavior in mice. Brain Res 1991; 
548:315-317.

55. Kosterlitz HW, Hughes J. Peptides with 
morphine-like action in the brain. Br J 
Psychiatry 1977; 130:298-304.

56. Levine JD, Gordon NC, Fields HL. The 
mechanism of placebo analgesia. Lan-
cet 1978; 2:654-657.

57. Vinar O. Dependence on a placebo: 
A case report. Br J Psychiatry 1969; 
115:1189-1190. 

58. Amanzio M, Benedetti F. Neurophar-
macological dissection of placebo an-
algesia: Expectation-activated opioid 
systems versus conditioning-activated 
specific subsystems. J Neurosci 1999; 
19:484-494.

59. Petrovic P, Kalso E, Petersson KM, In-
gvar M. Placebo and opioid analgesia 
– imaging a shared neuronal network. 
Science 2002; 295:1737-1740.

60. Zubieta JK, Bueller JA, Jackson LR, Scott 
DJ, Xu Y, Koeppe RA, Nichols TE, Stohler 
CS. Placebo effects mediated by en-
dogenous opioid activity on mu-opioid 
receptors. J Neurosci 2005; 25:7754-
7762.

61. Wager TD, Scott DJ, Zubieta JK. Place-
bo effects on human mu-opioid activ-
ity during pain. Proc Natl Acad Sci USA 
2007; 104:11056-11061.

62. Gear RW, Aley KO, Levin JD. Pain-in-
duced analgesia mediated by meso-
limbic reward circuits. J Neurosci 1999; 
19:7175-7181.

63. Gear RW, Levine JD. Antinociception 
produced by an ascending spino-su-
praspinal pathway. J Neurosci 1995; 
15:3154-3161.

64. Mogenson GJ, Yang CR. The contribu-
tion of basal forebrain to limbic-motor 
integration and the mediation of mo-
tivation to action. Adv Exp Med Biol 
1991; 295:267-290. 

65. Singer T, Seymour B, O’Doherty J, 
Kaube H, Dolan RJ, Frith CD. Empathy 
for pain involves the affective but not 
sensory components of pain. Science 
2004; 303:1157-1162.

66. Goffaux P, Redmond WJ, Rainville P, 
Marchand S. Descending analgesia--
when the spine echoes what the brain 
expects. Pain 2007; 130:137-143. 

67. Wager TD, Rilling JK, Smith EE, Sokolik 
A, Casey KL, Davidson RJ, Kosslyn SM, 
Rose RM, Cohen JD. Placebo-induced 
changes in FMRI in the anticipation 
and experience of pain. Science 2004; 
303:1162-1167.

68. Gleidman LH, Gnatt WH, Teitelbaum 
HA. Some implications of conditional 
reflex studies for placebo research. Am 
J Psychiatry 1957; 113:1103-1107.

69. Wickramasekera I. A conditioned re-

sponse model of the placebo effect 
predictions from the model. Biofeed-
back Self Regul 1980; 5:5-18.

70. Pavlov IP. Conditioned Reflexes. Oxford 
Press, London, 1927.

71. Montgomery GH, Kirsch I. Classical 
conditioning and the placebo effect. 
Pain 1997; 72:107-113.

72. Vedantam S. Against depression, a 
sugar pill is hard to beat. The Wash-
ington Post, May 7, 2002. www.wash-
ingtonpost.com/ac2/wp-dyn/A42930-
2002May6  

73. Flaten MA, Simonsen T, Olsen H. Drug-
related information generates placebo 
and nocebo responses that modify the 
drug response. Psychosom Med 1999; 
61:250-255.

74. Kirsch I. Specifying nonspecifics: Psy-
chological mechanism of the placebo 
effect. In: Harrington A (ed). The Pla-
cebo Effect: An Interdisciplinary Explo-
ration. Harvard University Press, Cam-
bridge, 1997, pp 166-186. 

75. Flaten MA, Aasli O, Blumenthal TD. Ex-
pectations and placebo responses to 
caffeine-associated stimuli. Psycho-
pharmacology 2003; 169:198-204.

76. O’Boyle DJ, Binns AS, Sumner JJ. On the 
efficacy of alcohol placebos in inducing 
feelings of intoxication. Psychophar-
macology (Berl) 1994; 115:229-236.

77. Lang WJ, Rand MJ. A placebo response 
as a conditional reflex to glyceryl trini-
trate. Med J Aust 1969; 1:912-914.

78. Voudouris NJ, Peck CL, Coleman G. Con-
ditioned placebo responses. J Pers Soc 
Psychol 1985; 48:47-53.

79. Voudouris NJ, Peck CL, Coleman G. 
Conditioned response models of place-
bo phenomena: Further support. Pain 
1989; 38:109-116.

80. Voudouris NJ, Peck CL, Coleman G. The 
role of conditioning and verbal expec-
tancy in the placebo response. Pain 
1990; 43:121-128.

81. Wickramasekera I. The placebo effect 
and medical instruments in biofeed-
back. J Clin Engineering 1977; 2:227-
230.

82. Wickramasekera I. A condition re-
sponse model of the placebo effect: 
Predictions from the model. In: White 
L, Tursky B, Schwartz GE (eds). Place-
bo: Theory, Research and Mechanisms. 
The Guilford Press, New York, 1985, pp 
255-287.

83. Phil RO, Altman J. An experimental 
analysis of the placebo effect. J Clin 
Pharmacol 1971; 11:91-95.



Pain Physician: March/April 2011; 14:E157-E175

E172  www.painphysicianjournal.com

84. Colloca L, Sigaudo M, Benedetti F. The 
role of learning in nocebo and placebo 
effects. Pain 2008; 136:211-218. 

85. Colloca L, Benedetti F. Placebo anal-
gesia induced by social observational 
learning. Pain 2009; 144:28-34. 

86. Colloca L, Petrovic P, Wager TD, Ingvar 
M, Benedetti F. How the number of 
learning trials affects placebo and no-
cebo responses. Pain 2010; 151:430-
439.

87. Evans FG. Expectancy, therapeutic in-
structions, and the placebo response. 
In: White L, Tursky B, Schwartz GE 
(eds). Placebo: Theory, Research and 
Mechanisms. The Guilford Press, New 
York, 1985, pp 215-228.

88. Bootzin RR. The role of expectancy in 
behavior change. In: White L, Tursky 
B, Schwartz GE (eds). Placebo: Theory, 
Research and Mechanisms. The Guil-
ford Press, New York, 1985, pp 186-
210.

89. Kirsch I. The placebo effect and the 
cognitive-behavioral revolution. Cogni-
tive Ther Res 1978; 2:225-264.

90. Ross M, Olson JM. An expectancy-at-
tribution model of the effects of place-
bos. Psychol Rev 1981; 88:408-437.

91. Goldstein AP. Participant expectan-
cies in psychotherapy. Psychiatry 1962; 
25:72-79.

92.  Kaptchuk TJ, Kelley JM, Conboy LA, Da-
vis RB, Kerr CE, Jacobson EE, Kirsch I, 
Schyner RN, Nam BH, Nguyen LT, Park 
M, Rivers AL, McManus C, Kokkotou E, 
Drossman DA, Goldman P, Lembo AJ. 
Components of placebo effect: ran-
domised controlled trial in patients 
with irritable bowel syndrome. BMJ 
2008; 336:999-1003.

93. Wilson GT, Lawson DM. Expectancies, 
alcohol, and sexual arousal in male so-
cial drinkers. J Abnorm Psychol 1976; 
85:587-594.

94. Lang AR, Goeckner DJ, Adesso VJ, Mar-
latt GA. Effects of alcohol on aggres-
sion in male social drinkers. J Abnorm 
Psychol 1975; 84:508-518.

95. Marlatt GA, Roshenow DJ. Cognitive 
processes in alcohol use: Expectancy 
and the balanced placebo design. In: 
Mello NK (ed). Advances in Substance 
Abuse: Behavioral and Biological Re-
search. JAI Press, Greenwich, 1980, pp 
159-199.

96. Volkow ND, Wang GJ, Ma Y, Fowler JS, 
Zhu W, Maynard L, Telang F, Vaska P, 
Ding YS, Wong C, Swanson JM. Expec-
tation enhances the regional brain 

metabolic and the reinforcing effects of 
stimulants in cocaine abusers. Neuro-
science 2003; 23:11461-11468.

97. Dinnerstein AJ, Lowenthal M, Blitz B. 
The interaction of drugs with placebos 
in the control of pain and anxiety. Per-
spect Biol Med 1966; 10:103-117.

98. Dinnerstein AJ, Halm J. Modification of 
placebo effects by means of drugs: Ef-
fects of aspirin and placebos on self-
rated moods. J Abnorm Psychol 1970; 
75:308-314.

99. McRae C, Cherin E, Yamazaki TG, Diem 
G, Vo AH, Russell D, Ellgring JH, Fahn S, 
Greene P, Dillon S, Winfield H, Bjugs-
tad KB, Freed CR. Effects of perceived 
treatment on quality of life and medi-
cal outcomes in a double-blind placebo 
surgery trial. Arch Gen Psychiatry 2004; 
61:412-420.

100. Morton DL, Watson A, El-Deredy W, 
Jones AK. Reproducibility of placebo 
analgesia: Effect of dispositional opti-
mism. Pain 2009; 146:194-198. 

101. Geers AL, Wellman JA, Fowler SL, Helfer 
SG, France CR. Dispositional optimism 
predicts placebo analgesia. J Pain 
2010; 11:1165-1171. 

102. Scheier MF, Matthews KA, Owens JF, 
Magovern GJ Sr, Lefebvre RC, Abbott 
RA, Carver CS. Dispositional optimism 
and recovery from coronary artery by-
pass surgery: The beneficial effects on 
physical and psychological well-being. 
J Pers Soc Psychol 1989; 57:1024-1040.

103. Price DD, Milling LS, Kirsch I, Montgom-
ery GH, Nicholls SS. An analysis of fac-
tors that contribute to the magnitude 
of placebo analgesia in an experimen-
tal paradigm. Pain 1999; 83:147-156.

104. Vase L, Robinson ME, Verne GN, Price 
DD. The contributions of suggestion, 
desire, and expectation to placebo ef-
fects in irritable bowel syndrome pa-
tients. An empirical investigation. Pain 
2003; 105:17-25.

105. Charron J, Rainville P, Marchand S. Di-
rect comparison of placebo effects on 
clinical and experimental pain. Clin J 
Pain 2006; 22:204-211.

106. Gracely RH, McGrath P, Dubner R. Valid-
ity and sensitivity of ratio scales of sen-
sory and affective verbal pain descrip-
tors: Manipulation of affect by diaze-
pam. Pain 1978; 5:19-29.

107. Benedetti F, Arduino C, Amanzio M. So-
matotopic activation of opioid systems 
by target-directed expectations of anal-
gesia. J Neurosci 1999; 19:3639-3948.

108. Montgomery GH, Kirsh I. Mechanism of 

placebo reduction: An empirical inves-
tigation. Psychol Sci 1996; 7:174-176.

109. Aslaksen PM, Flaten MA. The roles of 
physiological and subjective stress in 
the effectiveness of a placebo on ex-
perimentally induced pain. Psychosom 
Med 2008; 70:811-818.

110. Benedetti F, Amanzio M, Maggi G. Po-
tentiation of placebo analgesia by pro-
glumide. Lancet 1995; 346:1231. 

111. Benedetti F, Maggi G, Lopiano L. Open 
versus hidden medical treatment: The 
patient’s knowledge about a therapy 
affects the therapy outcome. Prev Treat 
2003; 6.

http://psycnet.apa.org/journals/pre/6/1/
1a/.

112. Price DD. Assessing placebo effects 
without placebo groups: An untapped 
possibility? Pain 2001; 90:201-203.

113. Finniss DG, Benedetti F. Mechanisms of 
the placebo response and their impact 
on clinical trials and clinical practice. 
Pain 2005; 114:3-6.

114. Ockene JK, Barad DH, Cochrane BB, 
Larson JC, Gass M, Wassertheil-Smoller 
S, Manson JE, Barnabei VM, Lane DS, 
Brzyski RG, Rosal MC, Wylie-Rosett J, 
Hays J. Symptom experience after dis-
continuing use of estrogen plus pro-
gestin. JAMA 2005; 294:183-193.

115. Hróbjartsson A, Gøtzsche PC. Power-
ful spin in the conclusion of Wampold 
et al.’s re-analysis of placebo versus 
no-treatment trials despite similar re-
sults as in original review. J Clin Psy-
chol 2007; 63:373-377.

116. Van Zundert J. Clinical research in in-
terventional pain management tech-
niques: The clinician’s point of view. 
Pain Pract 2007; 7:221-229.

117. Hróbjartsson A, Gøtzsche PC. Is the pla-
cebo powerless? Update of a systemat-
ic review with 52 new randomized trials 
comparing placebo with no treatment. 
J Intern Med 2004; 256:91-100.

118. Coryell W, Noyes R. Placebo response 
in panic disorder. Am J Psychiatry 1988; 
145:1138-1140.

119. Boissel JP, Philippon AM, Gauthier E, 
Schbath J, Destors JM. Time course 
of long-term placebo therapy effects 
in angina pectoris. Eur Heart J 1986; 
7:1030-1036.

120. Turner JA, Deyo RA, Loeser JD, Von Korff 
M, Fordyce WE. The importance of pla-
cebo effects in pain treatment and re-
search. JAMA 1994; 271:1609-1614.

121. Rheims S, Cucherat M, Arzimanoglou 
A, Ryvlin P. Greater response to place-



Placebo and Nocebo in Interventional Pain Management

www.painphysicianjournal.com  E173

bo in children than in adults: A system-
atic review and meta-analysis in drug-
resistant partial epilepsy. PLoS Med 
2008; 5:e166.

122. Levin JH. Prospective, double-blind, 
randomized placebo-controlled trials 
in interventional spine: What the high-
est quality literature tells us. Spine J 
2009; 9:690-703.

123. Manchikanti L, Shah RV, Datta S, Singh 
V. Critical evaluation of interventional 
pain management literature provides 
inaccurate conclusions. Spine J 2009; 
9:706-708.

124. Staal JB, de Bie RA, de Vet HC, Hildeb-
randt J, Nelemans P. Injection thera-
py for subacute and chronic low back 
pain: An updated Cochrane review. 
Spine (Phila Pa 1976) 2009; 34:49-59.

125. Niemistö L, Kalso E, Malmivaara A, Seit-
salo S, Hurri H. Radiofrequency dener-
vation for neck and back pain: A sys-
tematic review within the framework 
of the Cochrane Collaboration Back 
Review Group. Spine (Phila Pa 1976) 
2003; 28:1877-1888.

126. Chou R, Baisden J, Carragee EJ, Resn-
ick DK, Shaffer WO, Loeser JD. Surgery 
for low back pain: A review of the ev-
idence for an American Pain Society 
Clinical Practice Guideline. Spine (Phi-
la Pa 1976) 2009; 34:1094-1109.

127. Chou R, Atlas SJ, Stanos SP, Rosenquist 
RW. Nonsurgical interventional thera-
pies for low back pain: A review of the 
evidence for an American Pain Society 
clinical practice guideline. Spine (Phila 
Pa 1976) 2009; 34:1078-1093.

128. Chou R. Critiquing the critiques: The 
American Pain Society guideline and 
the American Society of Intervention-
al Pain Physicians’ response to it. Pain 
Physician 2011; 14:E69-E73.

129. Manchikanti L, Gupta S, Benyamin R, 
Munglani R, Datta S, Hirsch JA, Ward 
SP. In response from Manchikanti et al. 
Pain Physician 2011; 14:E73-E80.

130. Manchikanti L, Singh V, Smith HS, 
Hirsch JA. Evidence-based medicine, 
systematic reviews, and guidelines in 
interventional pain management: Part 
4: Observational studies. Pain Physi-
cian 2009; 12:73-108.

131. Manchikanti L, Derby R, Wolfer LR, 
Singh V, Datta S, Hirsch JA. Evidence-
based medicine, systematic reviews, 
and guidelines in interventional pain 
management: Part 5. Diagnostic ac-
curacy studies. Pain Physician 2009; 
12:517-540.

132. Manchikanti L, Datta S, Smith HS, 
Hirsch JA. Evidence-based medicine, 
systematic reviews, and guidelines in 
interventional pain management: Part 
6. Systematic reviews and meta-analy-
ses of observational studies. Pain Phy-
sician 2009; 12:819-850.

133. Manchikanti L, Derby R, Wolfer LR, 
Singh V, Datta S, Hirsch JA. Evidence-
based medicine, systematic reviews, 
and guidelines in interventional pain 
management: Part 7: Systematic re-
views and meta-analyses of diagnostic 
accuracy studies. Pain Physician 2009; 
12:929-963.

134. Manchikanti L, Boswell MV, Singh V, 
Benyamin RM, Fellows B, Abdi S, Bue-
naventura RM, Conn A, Datta S, Derby 
R, Falco FJE, Erhart S, Diwan S, Hayek 
SM, Helm S, Parr AT, Schultz DM, Smith 
HS, Wolfer LR, Hirsch JA. Comprehen-
sive evidence-based guidelines for in-
terventional techniques in the manage-
ment of chronic spinal pain. Pain Physi-
cian 2009; 12:699-802.

135. Manchikanti L, Boswell MV, Singh V, 
Derby R, Fellows B, Falco FJE, Datta S, 
Smith HS, Hirsch JA. Comprehensive 
review of neurophysiologic basis and 
diagnostic interventions in manag-
ing chronic spinal pain. Pain Physician 
2009; 12:E71-E120.

136. Manchikanti L, Boswell MV, Datta S, Fel-
lows B, Abdi S, Singh V, Benyamin RM, 
Falco FJE, Helm S, Hayek S, Smith HS. 
Comprehensive review of therapeutic 
interventions in managing chronic spi-
nal pain. Pain Physician 2009; 12:E123-
E198.

137. Conn A, Buenaventura R, Datta S, Abdi 
S, Diwan S. Systematic review of cau-
dal epidural injections in the manage-
ment of chronic low back pain. Pain 
Physician 2009; 12:109-135.

138. Parr AT, Diwan S, Abdi S. Lumbar inter-
laminar epidural injections in manag-
ing chronic low back and lower extrem-
ity pain: A systematic review. Pain Phy-
sician 2009; 12:163-188.

139. Benyamin RM, Singh V, Parr AT, Conn 
A, Diwan S, Abdi S. Systematic review 
of the effectiveness of cervical epidur-
als in the management of chronic neck 
pain. Pain Physician 2009; 12:137-157.

140. Hirsch JA, Singh V, Falco FJE, Benya-
min RM, Manchikanti L. Automated 
percutaneous lumbar discectomy for 
the contained herniated lumbar disc: 
A systematic assessment of evidence. 
Pain Physician 2009; 12:601-620.

141. Singh V, Manchikanti L, Benyamin RM, 
Helm S, Hirsch JA. Percutaneous lum-
bar laser disc decompression: A sys-
tematic review of current evidence. 
Pain Physician 2009; 12:573-588.

142. Singh V, Benyamin RM, Datta S, Falco 
FJE, Helm S, Manchikanti L. Systemat-
ic review of percutaneous lumbar me-
chanical disc decompression utilizing 
Dekompressor❏. Pain Physician 2009; 
12:589-599.

143. Manchikanti L, Derby R, Benyamin RM, 
Helm S, Hirsch JA. A systematic review 
of mechanical lumbar disc decompres-
sion with nucleoplasty. Pain Physician 
2009; 12:561-572.

144. Datta S, Lee M, Falco FJE, Bryce DA, 
Hayek SM. Systematic assessment of 
diagnostic accuracy and therapeutic 
utility of lumbar facet joint interven-
tions. Pain Physician 2009; 12:437-
460.

145. Falco FJE, Erhart S, Wargo BW, Bryce 
DA, Atluri S, Datta S, Hayek SM. Sys-
tematic review of diagnostic utility and 
therapeutic effectiveness of cervical 
facet joint interventions. Pain Physi-
cian 2009; 12:323-344.

146. Atluri S, Datta S, Falco FJE, Lee M. Sys-
tematic review of diagnostic utility and 
therapeutic effectiveness of thoracic 
facet joint interventions. Pain Physi-
cian 2008; 11:611-629.

147. Frey ME, Manchikanti L, Benyamin RM, 
Schultz DM, Smith HS, Cohen SP. Spi-
nal cord stimulation for patients with 
failed back surgery syndrome: A sys-
tematic review. Pain Physician 2009; 
12:379-397.

148. Patel VB, Manchikanti L, Singh V, Schul-
tz DM, Hayek SM, Smith HS. Systematic 
review of intrathecal infusion systems 
for long-term management of chronic 
non-cancer pain. Pain Physician 2009; 
12:345-360.

149. Manchikanti L, Singh V, Helm S, Schul-
tz DM, Datta S, Hirsch J. An introduc-
tion to an evidence-based approach to 
interventional techniques in the man-
agement of chronic spinal pain. Pain 
Physician 2009; 12:E1-E33.

150. Manchikanti L, Helm S, Singh V, Benya-
min RM, Datta S, Hayek S, Fellows B, 
Boswell MV. An algorithmic approach 
for clinical management of chronic spi-
nal pain. Pain Physician 2009; 12:E225-
E264.

151. Hayek SM, Helm S, Benyamin RM, 
Singh V, Bryce DA, Smith HS. Effective-



Pain Physician: March/April 2011; 14:E157-E175

E174  www.painphysicianjournal.com

ness of spinal endoscopic adhesioly-
sis in post lumbar surgery syndrome: 
A systematic review. Pain Physician 
2009; 12:419-435.

152. Helm S, Hayek S, Benyamin RM, 
Manchikanti L. Systematic review of 
the effectiveness of thermal annu-
lar procedures in treating discogen-
ic low back pain. Pain Physician 2009; 
12:207-232.

153. Rupert MP, Lee M, Manchikanti L, Dat-
ta S, Cohen SP. Evaluation of sacroili-
ac joint interventions: A systematic ap-
praisal of the literature. Pain Physician 
2009; 12:399-418.

154. Manchikanti L, Glaser S, Wolfer L, Derby 
R, Cohen SP. Systematic review of lum-
bar discography as a diagnostic test for 
chronic low back pain. Pain Physician 
2009; 12:541-559.

155. Wolfer L, Derby R, Lee JE, Lee SH. Sys-
tematic review of lumbar provocation 
discography in asymptomatic subjects 
with a meta-analysis of false-positive 
rates. Pain Physician 2008; 11:513-
538.

156. Singh V, Manchikanti L, Shah RV, Dun-
bar EE, Glaser SE. Systematic review of 
thoracic discography as a diagnostic 
test for chronic spinal pain. Pain Physi-
cian 2008; 11:631-642.

157. Manchikanti L, Dunbar EE, Wargo BW, 
Shah RV, Derby R, Cohen SP. System-
atic review of cervical discography as a 
diagnostic test for chronic spinal pain. 
Pain Physician 2009; 12:305-321.

158. Smith HS, Chopra P, Patel VB, Frey ME, 
Rastogi R. Systematic review on the 
role of sedation in diagnostic spinal 
interventional techniques. Pain Physi-
cian 2009; 12:195-206.

159. Deer TR, Smith HS, Cousins M, Doleys 
DM, Levy RM, Rathmell JP, Staats PS, 
Wallace MS, Webster LR. Consensus 
guidelines for the selection and im-
plantation of patients with noncancer 
pain for intrathecal drug delivery. Pain 
Physician 2010; 13:E175-E213.

160. Gerges FJ, Lipsitz SR, Nedeljkovic SS. 
A systematic review on the effective-
ness of the nucleoplasty procedure for 
discogenic pain. Pain Physician 2010; 
13:117-132.

161. Buenaventura RM, Datta S, Abdi S, 
Smith HS. Systematic review of ther-
apeutic lumbar transforaminal epidu-
ral steroid injections. Pain Physician 
2009; 12:233-251.

162. Epter RS, Helm S, Hayek SM, Benyamin 
RM, Smith HS, Abdi S. Systematic re-

view of percutaneous adhesiolysis and 
management of chronic low back pain 
in post lumbar surgery syndrome. Pain 
Physician 2009; 12:361-378.

163. Manchikanti L, Cash KA, McManus CD, 
Pampati V, Smith HS. One year results 
of a randomized, double-blind, active 
controlled trial of fluoroscopic caudal 
epidural injections with or without ste-
roids in managing chronic discogen-
ic low back pain without disc hernia-
tion or radiculitis. Pain Physician 2011; 
14:25-36.

164. Manchikanti L, Singh V, Cash KA, Pam-
pati V, Damron KS, Boswell MV. A ran-
domized, controlled, double-blind tri-
al of fluoroscopic caudal epidural in-
jections in the treatment of lumbar disc 
herniation and radiculitis. Spine (Phila 
Pa 1976) 2011; in press.

165. Manchikanti L, Singh V, Cash KA, Dat-
ta S. Management of pain of post lum-
bar surgery syndrome: One-year re-
sults of a randomized, double-blind, 
active controlled trial of fluoroscopic 
caudal epidural injections. Pain Physi-
cian 2010; 13:509-521.

166. Manchikanti L, Cash RA, McManus CD, 
Pampati V, Fellows B. Fluoroscopic cau-
dal epidural injections with or with-
out steroids in managing pain of lum-
bar spinal stenosis: One year results 
of randomized, double-blind, active-
controlled trial. J Spinal Disord 2011; in 
press.

167. Manchikanti L, Singh V, Falco FJE, Cash 
KA, Pampati V. Evaluation of the effec-
tiveness of lumbar interlaminar epidu-
ral injections in managing chronic pain 
of lumbar disc herniation or radiculitis: 
A randomized, double-blind, controlled 
trial. Pain Physician 2010; 13:343-355.

168. Manchikanti L, Cash KA, McManus CD, 
Pampati V, Benyamin R. Preliminary re-
sults of a randomized, double-blind, 
controlled trial of fluoroscopic lum-
bar interlaminar epidural injections in 
managing chronic lumbar discogenic 
pain without disc herniation or radic-
ulitis. Pain Physician 2010; 13:E279-
E292.

169. Manchikanti L, Cash KA, Pampati V, 
Wargo BW, Malla Y. Cervical epidural 
injections in chronic discogenic neck 
pain without disc herniation or radic-
ulitis: Preliminary results of a random-
ized, double-blind, controlled trial. 
Pain Physician 2010; 13:E265-E278.

170. Manchikanti L, Cash KA, Pampati V, 
Wargo BW, Malla Y. The effectiveness 
of fluoroscopic cervical interlaminar 
epidural injections in managing chronic 

cervical disc herniation and radiculitis: 
Preliminary results of a randomized, 
double-blind, controlled trial. Pain Phy-
sician 2010; 13:223-236.

171. Manchikanti L, Singh V, Falco FJE, Cash 
KA, Pampati V. Effectiveness of thorac-
ic medial branch blocks in managing 
chronic pain: A preliminary report of a 
randomized, double-blind controlled 
trial; Clinical trial NCT00355706. Pain 
Physician 2008; 11:491-504.

172. Manchikanti L, Singh V, Falco FJ, Cash 
KA, Fellows B. Cervical medial branch 
blocks for chronic cervical facet joint 
pain: A randomized double-blind, con-
trolled trial with one-year follow-up. 
Spine (Phila Pa 1976) 2008; 33:1813-
1820.

173. Manchikanti L, Singh V, Falco FJE, Cash 
KA, Pampati V. Evaluation of lumbar 
facet joint nerve blocks in managing 
chronic low back pain: A randomized, 
double-blind, controlled trial with a 
2-year follow-up. Int J Med Sci 2010; 
7:124-135.

174. Manchikanti L, Singh V, Falco FJE, Cash 
KA, Fellows B. Comparative outcomes 
of a 2-year follow-up of cervical me-
dial branch blocks in management of 
chronic neck pain: A randomized, dou-
ble-blind controlled trial. Pain Physi-
cian 2010; 13:437-450.

175. Manchikanti L, Cash KA, McManus CD, 
Pampati V, Singh V, Benyamin RM. The 
preliminary results of a comparative ef-
fectiveness evaluation of adhesiolysis 
and caudal epidural injections in man-
aging chronic low back pain second-
ary to spinal stenosis: A randomized, 
equivalence controlled trial. Pain Phy-
sician 2009; 12:E341-E354.

176. Manchikanti L, Singh V, Cash KA, Pam-
pati V, Datta S. A comparative effective-
ness evaluation of percutaneous ad-
hesiolysis and epidural steroid injec-
tions in managing lumbar post surgery 
syndrome: A randomized, equivalence 
controlled trial. Pain Physician 2009; 
12:E355-E368.

177. Sayegh FE, Kenanidis EI, Papavasil-
iou KA, Potoupnis ME, Kirkos JM, Ka-
petanos GA. Efficacy of steroid and 
nonsteroid caudal epidural injections 
for low back pain and sciatica. Spine 
(Phila Pa 1976) 2009; 34:1441-1447.

178. Pham Dang C, Lelong A, Guilley J, Nguy-
en JM, Volteau C, Venet G, Perrier C, 
Lejus C, Blanloeil Y. Effect on neuro-
stimulation of injectates used for peri-
neural space expansion before place-
ment of a stimulating catheter: Normal 



Placebo and Nocebo in Interventional Pain Management

www.painphysicianjournal.com  E175

saline versus dextrose 5% in water. Reg 
Anesth Pain Med 2009; 34:398-403.

179. Tsui BC, Kropelin B, Ganapathy S, Fi-
nucane B. Dextrose 5% in water: Fluid 
medium maintaining electrical stimula-
tion of peripheral nerve during stimu-
lating catheter placement. Acta Anaes-
thesiol Scand 2005; 49:1562-1565.

180. Indahl A, Kaigle AM, Reikeräs O, Holm 
SH. Interaction between the porcine 
lumbar intervertebral disc, zygapoph-
ysial joints, and paraspinal muscles. 
Spine (Phila Pa 1976) 1997; 22:2834-
2840.

181. Indahl A, Kaigle A, Reikeräs O, Holm 
S. Electromyographic response of the 
porcine multifidus musculature af-
ter nerve stimulation. Spine (Phila Pa 
1976) 1995; 20:2652-2658.

182. Carette S, Leclaire R, Marcoux S, Morin 
F, Blaise GA, St-Pierre A, Truchon R, Par-
ent F, Levesque J, Bergeron V, Montmi-
ny P, Blanchette C. Epidural corticoste-
roid injections for sciatica due to her-
niated nucleus pulposus. N Engl J Med 
1997; 336:1634-1640.

183. Gupta AK, Mital VK, Azmi RU. Obser-
vations of the management of lum-

bosciatic syndromes (sciatica) by epi-
dural saline. J Indian Med Assoc 1970; 
54:194-196.

184. Rosenzweig P, Brohier S, Zipfel A. The 
placebo effect in healthy volunteers: 
Influence of experimental conditions 
on physiological parameters during 
phase I studies. Br J Clin Pharmacol 
1995; 39:657-664.

185. American Psychological Association. 
Ethical principles of psychologists and 
code of conduct. Am Psychol 1992; 
47:1597-1611.

186. Sullivan M, Terman GW, Peck B, Correll 
DJ, Rich B, Clark WC, Latta K, Lebovits 
A, Gebhart G; American Pain Society 
Ethics Committee. APS position state-
ment on the use of placebos in pain 
management. J Pain 2005; 6:215-217.

187. Wendler D, Miller FG. Deception in the 
pursuit of science. Arch Intern Med 
2004; 164:597-600.

188. Stein MC, Ray WA. The ethics of place-
bo in studies with fracture end points 
in osteoporosis. N Engl J Med 2010; 
363:1367-1370.

189. Rosen CJ, Khosla S. Placebo-controlled 
trials in osteoporosis - proceeding with 

caution. N Engl J Med 2010; 363:1365-
1367.

190. Jackson RD, LaCroix AZ, Gass M, Wal-
lace RB, Robbins J, Lewis CE, Bassford 
T, Beresford SA, Black HR, Blanch-
ette P, Bonds DE, Brunner RL, Brzyski 
RG, Caan B, Cauley JA, Chlebowski RT, 
Cummings SR, Granek I, Hays J, Heiss 
G, Hendrix SL, Howard BV, Hsia J, Hub-
bell FA, Johnson KC, Judd H, Kotchen 
JM, Kuller LH, Langer RD, Lasser NL, 
Limacher MC, Ludlam S, Manson JE, 
Margolis KL, McGowan J, Ockene JK, 
O’Sullivan MJ, Phillips L, Prentice RL, 
Sarto GE, Stefanick ML, Van Horn L, 
Wactawski-Wende J, Whitlock E, An-
derson GL, Assaf AR, Barad D; Wom-
en’s Health Initiative Investigators. Cal-
cium plus vitamin D supplementation 
and the risk of fractures. N Engl J Med 
2006; 354:669-683.

191. Riess H. Empathy in medicine - A neu-
robiological perspective. JAMA 2010; 
304:1604-1605.

192. Rid A, Emanuel EJ, Wendler D. Evaluat-
ing the risks of clinical research. JAMA 
2010; 304:1472-1479.




