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Placebo analgesia effects have been shown to be clinically meaningful, with well-

defined psychoneurobiological underpinnings. Evidence suggests that current empirical 

placebo conceptualizations – those emphasizing known mechanisms and the role of 

contextual factors in treatment efficacy – have largely failed to disseminate to the lay 

public. Nevertheless, the high frequency of placebo use among healthcare providers is 

well documented. The acceptability of interventional placebo use remains a divisive 

issue among researchers, clinicians, and ethicists, with placebo use opponents often 

touting the presumed negative consequences of deception as the primary deterrent. 

This is contrasted by recent evidence suggesting that both deceptive and non-deceptive 

placebos may be acceptable under certain circumstances. The present investigation 

sought to expand upon the placebo acceptability literature by examining the following 

among musculoskeletal pain patients: 1) the effects of deception and treatment efficacy 

on the presumed negative consequences of placebo use; and 2) the impact of 

mechanism-based placebo education on aspects of treatment acceptability.   



 

11 

Fifty-seven musculoskeletal pain patients completed a web-based survey 

assessing placebo knowledge, acceptability, and effectiveness, as well as examining 

healthcare provider attributions (i.e., deceptiveness, trust) and patient mood across 

different treatment scenarios. Patients completed the survey twice in a pre-post 

intervention design; between competing the first and second survey, roughly half the 

sample received a brief placebo educational intervention, with the other half receiving a 

control educational prompt.  

The results illustrated that perceptions of placebo acceptability were highly 

context dependent, as patients found placebo treatments more satisfactory when no 

other known options were available, when explicitly used, and when used as an 

adjunct/complementary treatment. The findings demonstrated that brief placebo 

education greatly improved perceptions of placebo knowledge, effectiveness, and 

acceptability, even in highly deceptive treatment contexts. These results confirmed that 

patients did perceive placebo treatments as deceptive when not explicitly stated; while 

patients also experienced greater negative mood and distrust in these scenarios, these 

factors were mitigated by beneficial treatment outcomes.  

Together, these findings underscore the significant role of contextual factors in 

influencing musculoskeletal patients’ appraisals of placebo, and demonstrate the 

powerful impact of mechanism-based education and treatment efficacy in enhancing 

placebo acceptability.  
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CHAPTER 1 
INTRODUCTION 

The International Association for the Study of Pain (IASP) defines pain as an 

“unpleasant sensory or emotional experience associated with actual or potential tissue 

damage, or described in terms of such damage” (Turk & Melzack, 2011). As illustrated 

by the IASP definition, pain is multifaceted, with sensory, cognitive, social and affective 

factors contributing to and influencing its presentation. The complexity of this 

experience is reflected in the challenges and costs of adequately managing pain. 

Although pain is necessary for survival, it also exerts an immense burden on our 

society, is the number one reason patients seek medical care, and is estimated to costs 

over 100 billion dollars annually (Hing, Cherry, & Woodwell, 2006; Turk & Melzack, 

2011). Research illustrates that a fourth of the US population suffers from chronic 

and/or recurrent pain, and for nearly half of these individuals, this experience has a 

moderately or severely debilitating impact on their quality of life (Turk & Robinson, 

2011).   

Musculoskeletal pain, defined as pain affecting the muscles, ligaments and 

tendons, and bones, is considered the most common causes of pain-related disease 

burden in both developed and undeveloped countries (Brooks, 2005). Chronic 

musculoskeletal pain conditions – such as low back pain (LBP) and osteoarthritis – are 

a major contributor to disability-adjusted life years and associated medical costs 

(Brooks, 2006). Osteoarthritis is a significant cause of functional impairments and has 

been estimated to affect as many as 40% of adults over the age of 65 (Hitzeman & 

Athale, 2010; Zhang, et al., 2007). LBP is highly prevalent in the United States, 
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particularly among the elderly, as an estimated 70 – 80% of adults will experience 

significant LBP at some point in their lives (Andersson, 1999; Freburger, et al., 2009).  

With the high prevalence of musculoskeletal chronic pain conditions in the United 

States, the use of pharmacological pain interventions has seen a dramatic rise as new 

pain relieving drugs are manufactured at increasing rates (Parsells Kelly, et al., 2008). 

In concordance with this trend, there has been a rise in analgesic prescribing practices 

among healthcare providers, specifically increases in opioid analgesics for chronic pain 

(Gilson, Ryan, Joranson, & Dahl, 2004; Katz, et al., 2010). Despite the growing 

availability of narcotics and other pain relieving medications, chronic pain continues to 

exert a tremendous burden on society. Whereas the efficacy of opioid analgesics for the 

treatment of malignant pain and acute pain states is widely recognized, the efficacy of 

long-term opioid use for the management of chronic, noncancerous pain remains 

equivocal (Chou, 2009; Manchikanti, Benyamin, Datta, Vallejo, & Smith, 2010; Noble, et 

al., 2010; Trescot, et al., 2008). 

Empirical evidence has demonstrated that placebo and its related effects can act 

as active, potent pain relievers. Research has shown that the mechanisms underlying 

placebo effects are components of virtually all treatments, and thus, likely contribute to 

the efficacy of all active interventions for pain (F.G. Miller, Wendler, & Swartzman, 

2005). The uses of complementary and alternative treatments for pain, many of which 

derive their efficacy primarily from placebo factors (Linde, et al., 2007; van Tulder, 

Furlan, & Gagnier, 2005; White, et al., 2012), have shown dramatic increases in 

popularity since the 1990’s (Astin, 1998; Eisenberg, et al., 1998; Eisenberg, et al., 1993; 

Jonas, 1998). Despite scientific evidence highlighting both the frequency of use and 
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efficacy of placebo treatments (Margrit Fassler, Meissner, Schneider, & Linde, 2010; 

D.D. Price, Finniss, & Benedetti, 2008), direct application of placebo medicine has 

sparked heated debate and controversy. In order to truly assess the ethics of placebo 

interventions for chronic pain, it is important to recognize the history that has shaped lay 

conceptualizations of placebo, understand the psychological and neurobiological 

mechanisms underlying placebo analgesia, and ultimately, directly investigate the 

acceptability of placebo analgesic treatments for those suffering from chronic pain. 

History of Placebo 

Despite recent advances in understanding placebo mechanisms and effects, 

contemporary use of the word frequently conjures confusion and controversy similar to 

the term’s inception in the English language over 1000 years ago. “Placebo” is the first 

person future indicative of the Latin word “placeo” – meaning “I please”; thus, its literal 

translation is “I shall please.” Its use in the English language can be traced back to St. 

Jeromes’ mistranslation of the ninth line of Psalms 116 of the Vulgate. Instead of 

translating the Hebrew verse “I will walk before the Lord in the land of the living,” he 

wrote “Placebo domino in reginone vivorum,” which translates to “I will please the lord in 

the land of the living” (Aronson, 1999). In the 13th century, this mistranslation was used 

by vespers of the mourners of the dead in the hopes of being rewarded by the relatives 

of the decreased. In this manner, they were referred to as placebos to describe their 

fake behavior (Finniss, Kaptchuk, Miller, & Benedetti, 2010).   

It is unknown exactly when and how the term placebo came to refer to the 

administration of an “inert” treatment in place of a real treatment (McQuay & Moore, 

2005). The use of placebo comparisons/controls was first introduced in the 16th century 

as a means for the Catholic Church to discredit right wing exorcisms. This concept was 
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later applied to medical experiments in the late 18th century, at which point the term 

came to signify the innocuous use of an inert substance to make a patient feel 

comfortable (Finniss, et al., 2010). Prior to World War II, paternalistic ethics were 

common place in medicine, and physicians were comfortable with “benevolent 

deception” and routine use of sugar and/or bread pills (Kaptchuk, 1998). Generally 

implemented to “please rather than benefit the patient,” the only “legitimate” medical 

value of placebo was as a diagnostic tool to distinguish “real” symptoms from symptoms 

of the mind. It was not until after World War II, with the induction of randomized 

controlled trials, that placebo gained mainstream attention with the publication of Henry 

Beecher’s landmark proto meta-analysis in 1955 (Beecher, 1955), which proclaimed 

that over one-third of patients responded positively to placebo treatments. Although 

Beecher failed to account for several confounding factors in his analysis (e.g., disease 

natural history, regression to the mean), the impact of his findings continue to resonate 

today. It is thus largely from randomized controlled trial design – considered the gold 

standard for evaluating treatment efficacy – that placebo conceptualizations have 

arisen; namely, that while a placebo is capable of producing a therapeutic effect, this 

“mind” effect should be the minimum baseline at which all therapeutic interventions are 

evaluated.  

Conceptualizing and Defining Placebo 

Confusion regarding the definition of a placebo relates to how this term is 

conceptualized. The prototypical placebo encounter occurs in a medical environment 

where a physician gives a patient a pill that, unbeknownst to the patient, is a sugar pill; if 

the patient’s health improves, it is assumed that this may be due to the patient’s belief 

that they were administered a pharmacological agent with efficacy for treating their 
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ailment (Stewart-Williams & Podd, 2004). Within research settings, the response seen 

in an individual following placebo administration is referred to as a placebo response; 

the response of a population to placebo administration represents the group effect, or 

placebo effect (D.D. Price, et al., 2008). In summary, a placebo is commonly referred to 

as an inert procedure or substance and the placebo response (or effect) is what follows 

its administration (Finniss, et al., 2010). This conceptualization is problematic due its 

paradoxical logic, as something inert, by definition, cannot exert an effect. To better 

conceptualize placebo effects in clinical practice and randomized trials, the focus has 

shifted from the inert contents of the placebo to what the intervention is doing to the 

patient. Thus, the placebo effect is often defined as the psychosocial context of an 

intervention, and the effect of this context on the patient’s behavior, mind, and body 

(D.D. Price, et al., 2008). In this sense, an attempt has been made to shift the focus of 

placebo from the contents of treatment to the therapeutic context of the encounter – the 

interaction of situational, patient, and clinician factors. Although several authors have 

suggested replacing the term placebo with a more descriptive label, such as “meaning 

and context effects” or the “meaning response,” the term placebo is likely too ingrained 

in the scientific literature to change at this time (Finniss, et al., 2010). Further 

contributing to confusion is the reality that placebo does not reflect a single unitary 

concept, as studies have shown that there are not one, but many placebo effects, with 

different psychological and neurobiological mechanisms and effects dependent on the 

context of administration and its intended use.  

Placebo Mechanisms 

Much of what we know about placebo comes from the scientific study of placebo 

for pain relief, as the placebo analgesic response remains one of the best-understood 
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models of placebo (Colloca, Klinger, Flor, & Bingel, 2013; D.D. Price, et al., 2008). 

Extensive research has illustrated that placebo analgesic effects are real, with fMRI 

studies illustrating that placebo effects correspond to decreased activity in pain-related 

areas of the brain (Donald D. Price, Craggs, Nicholas Verne, Perlstein, & Robinson, 

2007). Areas of the descending pain modulatory system involved in placebo analgesia 

include the dorsolateral prefrontal cortex, anterior cingulate cortex, hypothalamus, 

periaqueductal grey, amygdala, thalamus, insula, and somatosensory cortex (Colloca, 

et al., 2013). Along with cortical and subcortical areas, functional neuroimaging studies 

have implicated placebo analgesic effects at the level of the spinal cord – the earliest 

stage of the central nervous system (Eippert, Finsterbusch, Bingel, & Büchel, 2009). 

Clinically meaningful placebo analgesic effects have been seen for both experimentally-

induced pain (Amanzio & Benedetti, 1999; Benedetti, Pollo, & Colloca, 2007) and 

clinical pain (Levine, Gordon, Smith, & Fields, 1981; L. Vase, Petersen, Riley, & Price, 

2009; Lene Vase, Robinson, Verne, & Price, 2003, 2005). Although there is variability in 

placebo effect sizes for pain, placebo mechanisms studies, where placebo factors are 

systematically controlled to enhance efficacy, have demonstrated experimentally and 

clinically meaningful effect sizes (L. Vase, et al., 2009; Lene Vase, Riley, & Price, 2002). 

Studies have shown that placebo analgesic effects can be indistinguishable from those 

of active pain relieving agents (Levine, et al., 1981; Lene Vase, et al., 2005). The 

magnitude of analgesia of known placebo responders can be considerably high (D.D. 

Price, et al., 2008), with one study showing that the average placebo analgesic 

response corresponded to a 5-point reduction on 10-point pain numerical rating scale 

(NRS) (Benedetti, 1996).  
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Psychological Mechanisms 

There are several well-established psychological mechanisms underlying 

placebo effects for pain, including observational learning (Colloca & Benedetti, 2009), 

personality factors (Jaksic, Aukst-Margetic, & Jakovljevic, 2013), reductions in negative 

emotion, memory, motivation, and somatic focus (Finniss, et al., 2010; D.D. Price, et al., 

2008). Research has shown that the two most prominent psychological mechanisms are 

expectancy and classical conditioning (Enck, Bingel, Schedlowski, & Rief, 2013). 

Although historically these approaches have been treated as competing perspectives, 

new research suggests that both conscious and unconscious learning processes often 

mediate one another and play important roles in generating placebo analgesic effects. 

Expectancy theory refers to the fact that patients who are administered placebos 

typically have expectations of future responses that contribute to the placebo’s effect. 

Thus, placebos can be viewed as expectancy manipulations (Stewart-Williams & Podd, 

2004). Expectation is often manipulated through use of verbal cues. For example, a 

patient given an inert cream may be told that the cream is a “powerful pain reliever.” 

Expectation may also be enhanced through use of a conditioning procedure in which 

participants learn to associate a placebo application with decreased pain intensity 

(Montgomery & Kirsch, 1997). Expectancy manipulations have been shown to 

consistently mediate placebo analgesic responses for reductions of experimental and 

clinical pain. The impact of expectancy manipulation on the analgesic response has 

been readily demonstrated in hidden-open administrations of opioids; several studies 

have demonstrated that an “open” administration of an opioid, by which the patient is 

aware they are receiving an analgesic treatment, is significantly more effective than 
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hidden opioid administration, because in the latter the placebo expectancy component 

is omitted (Benedetti, Maggi, et al., 2003; Colloca, Lopiano, Lanotte, & Benedetti, 2004).  

The second major psychological mechanism underlying placebo effects is 

classical conditioning. Historically, this has been characterized as follows: when pairing 

of a neutral stimulus (NS) with a unconditioned stimulus (US) capable of eliciting at 

unconditioned response (UR), the neutral stimulus in time becomes a conditioned 

stimulus (CS), whereby it has the ability to illicit a response similar to that of the US, 

subsequently referred to as a conditioned response (CR) (Stewart-Williams & Podd, 

2004). Classically conditioned placebo effects can be seen in animals (Amit & Galina, 

1988; Watkins, Cobelli, & Mayer, 1981), such that when opioid administration is 

repeatedly paired with a neutral stimulus, eventually the neutral stimulus alone will elicit 

an analgesic response (Bardo & Valone, 1994; Bryant, et al., 2009; Valone, Randall, 

Kraemer, & Bardo, 1998). Although the majority of the research supporting classically 

conditioned placebo effects has occurred within non-human animals, it is assumed that 

the same principles apply to placebo effects in humans (Stewart-Williams & Podd, 

2004). Although there is some evidence that placebo analgesic effects following a 

classical conditioning paradigm may be primarily mediated by conscious expectation 

(Benedetti, Pollo, et al., 2003), these findings do not negate classical conditioning as a 

prominent mechanism, particularly when moving beyond outdated conceptualizations of 

classical conditioning as a simplistic, automatic non-cognitive process (Rescorla, 1988). 

One popular interpretation is that “classical conditioning follows expectation and is 

dependent on the success of the first encounter; in other words, the greater the 
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expectations, the stronger the placebo effect, and possibly the more robust the future 

conditioning effects will be” (Finniss, et al., 2010).   

Neurobiological Mechanisms 

The neurobiology of placebo analgesia is generally divided into opioid and non-

opioid pain modulatory mechanisms. Placebo analgesia has been shown to be 

completely to partially reversible by the opioid antagonist naloxone, indicating that 

opioid neurotransmitters play a prominent role in the effect when placebo is induced by 

open-hidden paradigms, classical conditioning, and verbal suggestion (Amanzio, Pollo, 

Maggi, & Benedetti, 2001; D.D. Price, et al., 2008). Convergent evidence was found by 

Lipman et al., illustrating that chronic pain patients who were placebo responders had 

higher concentrations of endorphins in their cerebral spinal fluid than patients who were 

placebo non-responders (Lipman, et al., 1990). Depending on how a patient is 

conditioned, a placebo response may not be completely naloxzone reversible, 

suggesting that other non-opioid mechanisms, such as other neurotransmitters, may 

also play a role. For example, in one study where placebo analgesia was conditioned by 

the non-opioid ketoralac, the placebo response was insensitive to naloxzone (Amanzio 

& Benedetti, 1999). In another study, placebo responses in irritable bowel syndrome 

(IBS) patients were found to be opioid insensitive, indicating the presence of non-opioid 

pain modulatory system (Lene Vase, et al., 2005).  

Recent evidence suggests that other endogenous neuromodulators may play a 

role in placebo analgesia. Alterations in the dopaminergic system associated with 

motivation and reward behavior are associated with changes in endogenous opioidergic 

activity (Scott Dj, 2008; Scott, et al., 2007). There is also evidence that the endogenous 

cannabinoid system is implicated in non-opioid conditioned analgesic responses 
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(Benedetti, Amanzio, Rosato, & Blanchard, 2011). Finally, expectation-induced 

hyperalgeisic responses – referred to as the nocebo effect – have been shown to be 

mediated by the peptide hormone cholecystokinin (CCK) (Benedetti, Amanzio, Casadio, 

Oliaro, & Maggi, 1997; Benedetti, Amanzio, Vighetti, & Asteggiano, 2006).  

Placebo Acceptability 

Despite considerable advances in our understanding of the biopsychosocial 

mechanisms underlying placebo analgesia, debate persists regarding the ethics of 

interventional placebo use. Whereas the ethics of placebo use in randomized controlled 

trials have been well established (Emanuel & Miller, 2001; Kovach, 2002; F.G.  Miller, 

2011), the placebo treatment discussion continues to incite disagreement among 

ethicists, researchers, and clinicians (Cahana & Romagnioli, 2007). While placebo-use 

opponents have cited several arguments against their use, including that placebo 

administration may cause psychological harm and violate the physician-patient 

relationship (Cupples & Myron, 1985), the crux of the debate centers on deception and 

the assumed negative consequences of deceptive administration (F.G. Miller, et al., 

2005).  

Deception 

To date, the majority of the literature on placebo ethics and deception has been 

based on philosophical tenants, with relatively few data driven investigations. It is likely 

that, historically, impressions on the negative consequences deception stemmed from 

the findings of Stanley Mailgram’s infamous “obedience to authority” experiments of the 

1960’s (Milgram, 1963). Although undoubtedly a significant addition to the social 

sciences literature on deception, subsequent studies actually suggest that Milgram’s 
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finding were exaggerated; in fact there were relatively few long-term negative 

consequences of deception in these experiments (Herrera, 2001).  

Perceptions of the negative consequences of deception hinges largely on the 

philosophical stance one adheres to. If one adopts a moral absolutist stance, whereby 

the morality of an action is based purely on its adherence to a universal principle, then 

there may be no circumstances by which deceptive means are deemed acceptable 

(Wendler & Miller, 2011). Conversely, if one adopts a consequentialist moral stance, 

whereby the cost of deception is measured against the consequences and possibly 

benefits of the act, then it is ethically feasible that there could be circumstances by 

which the use of deception is acceptable (Wendler & Miller, 2011). Empirical evidence 

coincides with the latter stance, as research has shown that there are a number of 

conditions by which the use of deception may be deemed acceptable. Several studies 

have shown that while research subjects often have complex reasoning behind their 

moral judgments, they generally find deceptive studies meaningful and within their 

moral values when the ends of the research is justified by the means of deception 

(Fisher & Fyrberg, 1994; Korn, 1987).  

The acceptability of deception has also been investigated in clinical settings. In a 

study by Flemings and colleagues (Fleming, Ba, Barry, & Fost, 1989), patients in a 

substance abuse clinic completed an alcohol use questionnaire disguised as a general 

health questionnaire. When the purpose of the questionnaire was revealed to the 

patients, nearly two-thirds of the participants supported its use and would participate in 

similar studies in future. Even amongst those who felt that they should be fully informed, 
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the majority stated that they would be willing to complete the disguised questionnaire in 

the future.  

Placebo Use among Healthcare Providers  

There appears to be a marked discrepancy between the state of placebo ethics 

and current interventional placebo use. The placebo acceptability debate is further 

complicated by evidence illustrating that physicians and other healthcare providers 

prescribe and administer placebo treatments (Margrit Fassler, Gnadinger, Rosemann, & 

Biller-Andorno, 2009; M. Fassler, Gnadinger, Rosemann, & Biller-Andorno, 2011; 

Hrobjartsson & Norup, 2003). One survey study reported that over 50% of surveyed 

physician’s administered placebo interventions on a consistent basis (Tilburt, Emanuel, 

Kaptchuk, Curlin, & Miller, 2008). Another survey found that placebo use was 

widespread among German general practitioners, with over 75% reporting to have used 

a placebo treatment within a year of survey completion (Meissner, Höfner, Fässler, & 

Linde, 2012).  

Research on Placebo Ethics 

Placebo analgesia studies, typically involving a degree of deception in placebo 

induction, present an ideal model for examining placebo ethics and acceptability. One 

study found that among both IBS patients and non-chronic pain patients, the placebo 

effects caused no negative effects on mood or magnitude of subsequent placebo 

responses even after the use of placebo was revealed to participants (S. Karen Chung, 

Donald D. Price, G. Nicholas Verne, & Michael E. Robinson, 2007). Another placebo 

investigation in healthy controls found no difference in the magnitude of either placebo 

analgesia or mood between two groups differentiated by whether or not they were 

informed of potential deception upon study inclusion (Martin & Katz, 2010). In another 
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study, a placebo survey was administered to over 200 general practice patients in New 

Zealand. Results revealed that most patients were amenable to placebo use despite the 

use of deceptive means and lack of informed consent (Chen & Johnson, 2009). There is 

evidence suggesting that patients may find the explicit use of placebo treatments 

acceptable. Kaptchuk and colleagues (Kaptchuk, et al., 2010) conducted a three week 

open-labeled randomized control trial of a placebo treatment for patients suffering from 

IBS. In this study, patients were either explicitly told that they would receive a placebo 

intervention or be randomized to a no-treatment control group. The treatment group was 

read a 15 minute script highlighting four points: 1) placebo effects were “powerful”; 2) 

people can respond to placebo “like Pavlov’s dogs who salivated when they hear a bell”; 

3) positive thinking helps, but is not necessary for the effect; and 4) taking the treatment 

as prescribed is paramount. The non-deceptive placebo was not only acceptable to 

patients, but also produced significantly higher global IBS improvement scores at study 

conclusion, indicating large and clinically meaningful reduction in disease symptom 

severity.  

Placebo Analgesia Acceptability Studies 

Studies from our research group have further clarified the placebo ethics debate. 

Recently, a web-based placebo survey was conducted with a non-chronic pain patient 

sample to assess attitudes regarding the acceptability of interventional placebo use 

(Kisaalita, Roditi, & Robinson, 2011). Participants viewed 18 vignettes of a pain patient 

visiting their physician for pain management. The vignettes systematically varied the 

severity of the patient’s pain (progressive pain vs. non-progressive pain), the 

deceptiveness of the placebo instructions (i.e., highly deceptive placebo, moderate 

deception/enhanced placebo, and non-deceptive placebo/random treatment 
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assignment), and the outcome of the treatment (i.e., pain improved, remained the same, 

or worsened). After viewing a vignette, participants responded to questions regarding 

the deceptiveness of the scenario, the impact of placebo use on their relationship with 

their healthcare provider, and the effect of the intervention on aspects of patient 

negative mood. Results illustrated that, while participants overall found placebo 

interventions deceptive, their perceptions of placebo analgesia treatments were equally 

dependent on the outcome of the treatment. Furthermore, results suggested that a 

considerable degree of negative consequences and deceptiveness could be tolerated in 

a participant’s conceptualization of an acceptable placebo. Participants perceived the 

enhanced placebo instructions, considered by several researchers to be ethically 

permissible (Donald D. Price, et al., 2007; D.D. Price, et al., 2008), as highly deceptive, 

suggesting that lay individual may have a rudimentary understanding of placebo 

mechanisms and effects.  

Our research team followed up the previously mentioned survey with a broader, 

more descriptive survey examining placebo conceptualizations, perceived knowledge, 

acceptably, perceived efficacy of reducing pain, knowledge of analgesic placebos 

among different healthcare providers, and the sequelae of placebo analgesia on 

aspects of patient-provider relations and patient mood (Kisaalita & Robinson, 2012). 

The findings illustrated that participants conceptualized placebo as primarily “inert” (e.g., 

sugars pills, saline injections) and were unsure regarding their efficacy for reducing 

pain. Our findings confirmed that, in concordance with results of other published studies 

(Asai, et al., 2004; Chen & Johnson, 2009), lay individuals’ knowledge of placebo does 

not reflect contemporary conceptualizations of placebo mechanisms. Furthermore, we 
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found that a beneficial treatment response may mitigate the negative consequences of 

placebo administration, a finding that coincides with our prior research (Kisaalita, et al., 

2011).  

Educational Interventions for Chronic Pain Patients 

Kaptchuk and colleagues’ open-labeled RCT illustrated how the manner in which 

a patient is educated about placebo and its related mechanisms may play an important 

role in both treatment effectiveness and acceptability (Kaptchuk, et al., 2010). While 

some level of disease/treatment education is considered beneficial in virtually all pain-

related physician-patient encounters (Burton, Waddell, Tillotson, & Summerton, 1999), 

empirical evidence of the efficacy of educational interventions for chronic pain is 

somewhat inconsistent (Louw, Diener, Butler, & Puentedura, 2011). A meta-analysis of 

individual educational interventions demonstrated that intensive education (e.g., 2.5 

hours of oral information) was more effective in reducing short and long-term disability 

for patients with sub-acute low back pain; however, for chronic pain patients, individual 

education was generally less effective than more intensive treatment (e.g., chiropractic 

manipulation) for back specific-functions (Engers Arno, et al., 2008). It should be noted 

that many of these interventions were aimed at changing behaviors related to a specific 

disease state (e.g., education to promote behavioral activation) rather than information 

about the mechanisms of a certain treatment. Main and colleagues note that, while 

realistic limitations exist, patient education as a treatment modality can be effective in 

reducing pain-related disability (Main & Burton, 2012). They further note that the optimal 

educational intervention for LBP should be delivered within a biopsychosocial 

framework with a focus on central pain mechanisms. This claim is supported by a recent 

systematic review highlighting the beneficial effects of “neuroscience education” on 
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pain, disability, and mood in patients with musculoskeletal pain (Louw, et al., 2011). 

There is ample evidence that educational interventions can improve negative pain-

related beliefs as well. For example, one RCT illustrated that that a psychosocial 

educational program for LBP had a positive influence on pain beliefs in a primary 

prevention military setting (George, et al., 2009). To date, no published study has 

systematically examined placebo analgesia acceptability in a musculoskeletal pain 

population, nor has any study explored the effects of an ultra-brief online educational 

intervention (i.e. less than 5 minutes) on patient perceptions of treatment ethics.   

Study Rationale 

While considerable advances have been made over the past 10 years in 

understanding placebo ethics, many crucial questions remain. The purpose of the 

present study is to address the following questions regarding placebo analgesia 

acceptability: 1) what do chronic pain patients know about placebo analgesia; 2) does 

knowledge of placebo impact acceptability and perceptions of treatment efficacy; 3) and 

what role does deception and treatment effectiveness play in perceptions of treatment 

acceptability?  

Addressing these questions is imperative for several reasons. First, the results 

will present an invaluable addition to the limited literature on placebo analgesia 

treatment acceptability. To our knowledge, no study has systematically examined 

placebo analgesia knowledge, acceptability, and perceived efficacy in chronic pain 

patients. Although our research group has thoroughly examined placebo analgesia 

acceptability in healthy controls (Kisaalita & Robinson, 2012; Kisaalita, et al., 2011), it is 

also important to examine this concept in the targeted clinical population – chronic pain 

patients. Secondly, this study will assess the potential impact of a brief educational 
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intervention on perceptions of placebo acceptability. As studies have shown that both 

patients and lay individuals have limited understandings of placebo mechanisms, the 

present investigation will determine whether an increased understanding of placebo 

analgesia will beneficially impact patients’ perceptions of placebo acceptability. Third, 

the proposed study will investigate the relationship between deception, treatment 

outcomes, and placebo acceptability. Although it is commonly assumed that deception 

is a prerequisite for placebo effects, recent evidence suggests that non-deceptive 

placebo treatments may be feasible and effective (Kaptchuk, et al., 2010). Research 

also suggests that some level of deception may be tolerable in one’s conceptualization 

of an acceptable placebo treatment, particularly if patients experience a beneficial 

treatment response (Kisaalita, et al., 2011). 

Study Aims 

The specific aims for the proposal are as follows: 

1. To investigate the influence of deception and placebo effectiveness on the 
negative consequences and acceptability of placebo. 

2. To examine whether an educational intervention will influence aspects of placebo 
acceptability, knowledge, and the negative consequences of placebo.  

 

Hypotheses 

The following hypotheses are based on the above aims: 

3. Placebo treatments that are explicit and effective for alleviating pain will be 
perceived as less deceptive, and patients will experience less negative mood and 
endorse more trust in their prescribing physicians following treatment 
administration.  

4. Patients receiving the educational intervention will endorse more knowledge of 
placebo and rate placebo treatments as more acceptable and effective for 
alleviating pain. Additionally, these patients will rate placebo interventions as less 
deceptive, and will report experiencing less negative mood and greater trust in 
their physicians following treatment administration. 
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CHAPTER 2 
METHODS 

Participants 

Patients suffering from chronic musculoskeletal pain were recruited for this study. 

Inclusion criteria were as follows: 1) adults age 18 years or older, 2) the ability to read 

English fluently, 3) the presence of musculoskeletal chronic pain that has lasted at least 

three months, 4) and internet access to complete the web-based study. Exclusion 

criteria included the following: diagnosis of cancer or any other non-musculoskeletal 

chronic pain etiology (e.g., neuropathic pain). Participants were financially compensated 

for their participation.  

Procedure 

The web-based study was advertised on flyers posted in medical clinics in 

Shands Hospitals and the surrounding Gainesville Florida community. Interested 

participants contacted the study coordinator via email or telephone. Study eligibility was 

confirmed through reading of a screening script. Once enrolled, participants were 

randomized to either the educational intervention or control group and provided the 

study website and a unique username/password to login.  

Informed consent was obtained electronically. After filling out demographic and 

chronic pain assessment questionnaires, the remainder of the online study constituted a 

pre-post treatment design (Figure 2-1). Both groups completed two survey sections 

twice: the Placebo Knowledge survey and the Treatment Vignettes survey. Prior to the 

retest, the treatment group was given the placebo analgesia educational intervention 

while the control group received information about musculoskeletal pain.  
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Measures   

Demographic Questionnaire 

Demographic information was obtained, including gender, race, marital status, 

education, and employment.  

Pain Assessment Questionnaire 

 Patients were asked if they had any of the following diagnoses associated with 

their chronic pain: fibromyalgia, low back pain, irritable bowel syndrome, osteoarthritis, 

and “Other”. If “Other” was selected, patients provided any additional diagnoses that 

they believe were associated with their chronic pain. Location of chronic pain was 

assessed by using a previously developed pain site checklist rating the presence or 

absence of pain in across 17 different bodily regions (Jensen, Hoffman, & Cardenas, 

2005). The majority of these sites could then be collapses on to seven site categories - 

neck, shoulders, arms/hands back, abdomen, buttocks, hips, and legs/feet. Patient’s 

reported the length of time they had been experiencing chronic pain and documented 

the treatment modalities they were currently utilizing (i.e., over the counter medication, 

prescription medication, and complementary and alternative treatments).  

Placebo Education Intervention and Control Group 

Half of the patient sample was randomized to receive either a placebo analgesia 

educational intervention or general information about musculoskeletal pain. The 

educational intervention was a brief, five slide prompt highlighting the following points 

regarding placebo: 1) efficacy for reducing pain; 2) neurobiological mechanisms of pain 

relief (i.e., “similar effects on the brain as other standard pain treatments”; associated 

with the release of “natural pain relieving chemicals” in the body); 3) psychological 
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mechanisms of pain relief (i.e., expectation and classical conditioning); and 4) data 

illustrating that healthcare providers often prescribe treatments that rely on placebo 

mechanisms for efficacy. Each educational point was linked to a relevant empirical 

citation for additional reference. To highlight the psychological mechanisms of classical 

conditioning, an example of a Pavlovian conditioned hunger response was described 

and related to a classically conditioned analgesic response.  

The control condition was comparable in length to the treatment intervention and 

included information about the following: 1) the prevalence of pain in the United States; 

2) the economic costs of pain; 3) gender and age differences in musculoskeletal pain; 

and 4) risk factors for the development of musculoskeletal pain.   

Placebo Knowledge Survey: Knowledge, Effectiveness, and Acceptability 

The Placebo Knowledge survey represented an abbreviated version of a 

previously published placebo analgesia web-based survey (Kisaalita & Robinson, 

2012). The survey consisted of Visual Analogue Scale (VAS) ratings of the following: 1) 

conceptualization and perceived knowledge of placebo analgesia, 2) perceived placebo 

analgesia treatment effectiveness, and 3) placebo analgesia treatment acceptability. 

Patients were asked to rate their knowledge of placebo analgesia and how they 

would conceptualize a placebo along a continuum from “inert” to “active.” The 

effectiveness of placebo treatments was rated along a continuum from “completely 

ineffective” to “completely effective.” Placebo analgesia treatment acceptability, a 

primary outcome, was evaluated through the following six VAS questions: how 

acceptable would it be if a physician 1) overtly or 2) covertly administered a placebo 

treatment for pain; 3) how acceptable would it be if a physician used a placebo as an 

adjunct treatment or treatment enhancer; is it acceptable for a medical practitioner to 
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treat pain with placebo for a condition for which there 4) are other established 

treatments or 5) for a condition in which there are no other established treatments; and 

6) is it acceptable for a physician to use a placebo to see if a patient’s symptoms are 

“real”? 

Treatment Vignettes Survey: Deception, Trust in Physician, and Negative Mood  

The negative consequences of placebo treatment administration were 

investigated in the Treatment Vignettes - a revised version of a previously published 

placebo survey (Kisaalita, et al., 2011). The survey was comprised of six different 

hypothetical scenarios, each portraying a clinical encounter in which a patient sees a 

physician for pain management and subsequently receives a placebo. Our sample of 

chronic pain individuals was asked to review each hypothetical scenario and to respond 

as if they were the individual receiving the placebo intervention. After viewing each 

scenario, our participants responded by rating the deceptiveness of the hypothetical 

clinical encounter/placebo intervention, their level of trust in the prescribing physician, 

and the amount of negative mood they would experience if they had received the 

placebo treatment for their pain.  

Two factors varied per scenario: 1) the healthcare provider’s description of the 

placebo intervention and 2) the outcome/effectiveness of the treatment. Two distinct 

treatment descriptions were intended to be experimental manipulations of 

deceptiveness: for the “high deception/enhanced placebo” scenarios, the hypothetical 

patient in the scenario was informed that they will receive “a treatment that has been 

shown to be a powerful analgesic in some people”; for the “low deception/random 

assignment” instructions, the patient in the scenario was informed that they will receive 

either a “standard drug treatment or a placebo treatment” to manage their pain. 
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Although the “enhanced placebo” description was once proposed to be an ethically 

acceptable description of a placebo treatment, more recent evidence has shown that it 

perceived as highly deceptive (Kisaalita, et al., 2011). There were three levels for 

treatment effectiveness/outcome: upon completion of the treatment, our sample of 

chronic pain individuals read that the placebo intervention either worsened, had no 

effect, or improved the pain of the patient depicted in the scenario.  

  

Statistical Analyses 

Sample Size 

Power analyses were performed to determine the number of participants needed 

to detect sizable effects using the Placebo Knowledge and Treatment Vignettes 

measures as primary outcomes. Due to the various analyses conducted for the original 

publications of these surveys, several methods were used to estimate the necessary 

sample size. Based upon repeated measures analyses of variance (ANOVA) partial eta 

squared main effect sizes for deception (.69 and .09) trust in physician (.50 and .46), 

and negative mood (.43 and .60), and a negative mood interaction effect size (.08) 

(Kisaalita, et al., 2011), it was estimated that a sample size of 42 patients would be 

sufficient to detect Treatment Vignettes effects at alpha level 0.05 and power 0.80. 

Based upon repeated measures ANOVA effects sizes for placebo acceptability contexts 

(.22, .09, .35 and .28) and one-way ANOVA acceptability subgroups Cohen’s d effect 

sizes (.74, .74 and .68) (Kisaalita & Robinson, 2012), it was estimated that a sample 

size of 21 patients would be sufficient to detect Placebo Knowledge effects at alpha 

level 0.05 and power 0.80. The final sample size is based on the most conservative 

value needed to optimally power the study, plus 20 percent more patients to buffer for 
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potential participant drop out. Thus, based upon previously published placebo ethics 

studies, recruitment of 50 pain patients was deemed sufficient to adequately power the 

study.  

Descriptive Statistics 

Means and standard deviations were calculated for all pretest and posttest VAS 

outcomes. Frequencies were calculated for all categorical variables.  

Placebo Knowledge, Conceptualization, and Effectiveness   

Univariate ANOVAs (with treatment group assignment as the between subjects 

factor) were conducted for posttest placebo knowledge, conceptualization, and 

effectiveness ratings.  

Placebo Acceptability 

A one-factor repeated measures ANOVA was conducted for the six pretest 

acceptability outcomes. A 6 x 2 (acceptable x educational intervention) mixed-model 

ANOVA was conducted for the six posttest acceptability outcomes. Significant omnibus 

F tests were followed by simple contrasts or post hoc comparisons for all ANOVA 

analyses.  

Deception, Trust in Physician, and Negative Mood  

Three 2 x 3 (treatment instructions x treatment outcome) repeated measures 

ANOVAs were conducted on pretest deception, trust, and negative mood outcomes.  

Three 2 x 3 x 2 (treatment instructions x treatment outcome x educational 

intervention) mixed-model ANOVAs were conducted to examine the effects of the 

educational intervention on the three respective posttest survey outcomes. 
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Figure 2-1. Flow chart of study experimental design 
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CHAPTER 3 
RESULTS 

Participants  

Demographic Information 

All demographic information can be found in table 3-1. A total of 57 participants 

with chronic musculoskeletal pain completed the study. The average age was 45.12 and 

70% of the sample was female. The racial/ethnic breakdown of the sample was as 

follows: 75.4% Caucasian; 7% African American/black; 3.5% Indian; 3.5% Hispanic; 7% 

Asian or Pacific Islander; and 3.5% “Other”.  

The average annual income for participants was $31, with income ranging from 

$0 to $220,000. Over half the sample had either “some college education” or a college 

degree. Most participants reported their relationship status as single or married. 

Chronic Pain Information 

Chronic pain information can be found in table 3-1. Patient’s reported having 

chronic pain for an average of 6.34 years. While completing the survey, the average 

VAS rating of their current pain was 41.89 (SD = 25.84) while their average rating of 

their usual pain was 51.18 (SD = 23.85). A variety of chronic pain diagnoses were 

endorsed, with many reporting multiple diagnoses: 63.2% endorsed LBP, 22.8% 

endorsed Fibromyalgia, 19.3% endorsed osteoarthritis, and 15.8% endorsed IBS. Less 

than half also endorsed additional diagnoses (40.4%), such as “herniated disk,” “TMJ,” 

“scoliosis,” and “unknown.” 

Similarly, numerous body regions were listed as pain generators, with the 

majority of patients endorsing more than one area. The pain regions endorsed most 

frequently were the lower back (63.2%) and neck (49.1%).  



 

37 

To manage chronic pain, most patients used over-the-counter treatments 

(66.7%). Over a third utilized prescription medications (35.1%) and “complementary and 

alternative” treatments (36.8%).  

Pretest Survey Results 

Descriptive statistics for pretest outcomes are presented in Tables 3-2, 3-3, 3-4, 

3-5, and 3-6.   

Placebo Acceptability  

Significant differences were found between the six placebo acceptability 

outcomes (Table 3-7). Ordered from increasing to decreasing acceptability, they were: 

1) acceptability when no other treatments were available; 2) use as a treatment 

enhancer; 3) diagnostic use for pain; 4) explicit placebo use (i.e., informing patient prior 

to use); 5) use when other established treatments were available; and 6) deceptive 

placebo use. Placebo use when no other established treatments were available was 

significantly more acceptable than deceptive placebo (p < .001, ηp2 = .388), explicit 

placebo (p < .001, ηp2 = .185), and placebo when other established treatments were 

available (p < .001, ηp2 = .407). Similarly, placebo as a treatment enhancer was more 

acceptable than deceptive placebo (p < .001, ηp2 = .264), explicit placebo (p < .001, ηp2 

= .174), and placebo used when other established treatments were available (p < .001, 

ηp2 = .276). 

Deception, Trust, and Negative Mood 

Enhanced placebo instructions were rated as most deceptive (p < .001, ηp2 = 

.544) (Table 3-8; Figure 3-1), with patients endorsing the most negative mood (p < .001, 

ηp2 = .421) (Table 3-8; Figure 3-3) and least trust in their health care provider (p < .001, 

ηp2 = .378) (Table 3-8; Figure 3-2) when receiving this treatment.  
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While treatment outcome (i.e., whether pain improves, remains the same, or 

worsens) had no effect on perceptions of placebo deceptiveness (p = .072), treatment 

effectiveness had a significant impact on healthcare provider attributions (Table 3-8); 

improved pain outcomes strengthened trust (p < .001, ηp2 = .123) and greatly 

decreased negative mood (p < .001, ηp2 = .396).   

There was also a significant instruction by outcome interaction. When randomly 

assigned, patients reported no difference between pain improved and no change 

outcomes. However, when receiving the enhanced placebo instruction, patients 

endorsed greater negative mood when their pain status was unchanged then when it 

improved. Additionally, when patients received an analgesic treatment response, their 

mood ratings were the same whether they received a deceptive or non-deceptive 

description.  

Posttest Survey Results 

Treatment Groups  

Twenty-eight patients were randomly assigned to the control group and 29 

patients were randomly assigned to the educational intervention group. There were no 

significant differences in pretest scores between the treatment and control group.   

Descriptive statistics for all posttest outcomes are presented in Table 3-9. 

Placebo Knowledge, Conceptualization, and Effectiveness 

The educational intervention had a significant effect on placebo knowledge and 

placebo efficacy ratings (Table 3-10). Patients receiving the educational intervention 

had higher ratings of placebo knowledge (p < .001, ηp2 = .245) and conceptualized a 

placebo as more “active” (p < .001, ηp2 = .207). Those in the intervention group also 

viewed placebo as a more effective treatment for pain (p = .006, ηp2 = .129). 
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Placebo Acceptability 

Those receiving the educational intervention rated placebo treatments more 

acceptable across multiple scenarios (p < .001, ηp2 = .188) (Table 3-11; Figure 3-7). 

Comparable to pretest outcomes, significant differences in acceptability were also found 

across the different treatment contexts (p < .001, ηp2 = .291). Only three pairings were 

not significantly different from one another – deceptive placebo compared to when other 

established treatments were available (p = .192), and the difference between when 

established treatments were available compared to treatment enhancers (p = .109) and 

diagnostic placebo (p = .309). The interaction between acceptability and educational 

intervention was also non-significant (p = .158).  

Deception  

Enhanced placebo instructions were significantly more deceptive than random 

assignment institutions (p = < .001, ηp2 = .488). There was no significant effects for 

treatment outcome (p = .327) or the educational intervention (p = .138) (Table 3-11; 

Figure 3-4).  

 
Trust in Healthcare Provider 

Trust ratings were significantly higher for random assignment instructions (p < 

.001, ηp2 = .323) and improved treatment outcomes (p < .001, ηp2 = .320) (Table 3-12; 

Figure 3-5). There was no significant effect of the educational intervention.  

Negative Mood  

The educational intervention had no effect on aspects of negative mood (p = 

.304). Similar to pretest results, negative mood ratings were significantly greater when 
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patients received enhanced placebo instructions (p < .001, ηp2 = .323) and as treatment 

outcomes worsened (p < .001, ηp2 = .399) (Table 3-12; Figure 3-6).  
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Table 3-1.  Participant demographics and chronic pain characteristics 

Demographics/Characteristic M(SD) n Percentage 

Participants - 57 100% 
Age (years) 45.12 (19.16) - - 
Income ($ thousands) 31 (41) - - 
Sex    
       Female  - 40 70% 
       Male     - 17 30% 
Ethnicity     
       Caucasian - 43 75.4% 

       African American/black - 4 7% 
       Indian - 2 3.5% 
       Hispanic - 2 3.5% 
       Asian or Pacific Islander -  4 7% 
       Other -  2 3.5% 
Education -    
      No high School Education  - 1 1.8% 
      High School Diploma/GED - 7 12.3% 
      Some College Education - 20 35.1% 
      College Degree - 12 21.1% 
      Some Graduate Education - 4 7.0% 
      Graduate School Degree - 13 22.8% 
Marital Status    
       Single - 26 45.6% 
       Living With Partner - 4 7% 
       Married - 24 42.1% 
       Divorced        - 2 3.5% 
      Separated - 1 1.8% 
Current Pain Intensity (VAS 0 = “no pain”; 100 = “worst pain 
imaginable”) 

41.89 (25.84) - - 

Usual Pain Intensity (VAS 0 = “no pain”; 100 = “worst pain 
imaginable”) 

51.18 (23.85) - - 

Years experiencing chronic pain 6.34 (7.34) - - 
Participants who uses OTC meds for pain - 38 66.7% 
Participants who use prescription meds for pain - 20 35.1% 
Participants who use “commentary and alternative” treatments for 
pain 

- 21 
36.8% 

Current Pain Intensity (VAS 0 = “no pain”; 100 = “worst pain 
imaginable”) 

41.89 (25.84) - - 

Pain regions endorsed by participants    
       Lower back - 36 63.2% 
       Neck - 28 49.1% 
       Upper back - 24 42.1% 
       Shoulders - 24 42.1% 
       Legs - 24 42.1% 
       Hips - 23 40.4% 
       Knees - 21 36.8% 
       Buttocks - 16 28.1% 
       Feet - 15 26.3% 
       Ankles - 12 21.1% 
       Wrists - 11 19.3% 
       Hands - 11 19.3% 

       Head - 11 19.3% 

       Arms - 9 15.8% 
       Elbows - 8 14% 
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Table 3-1.  Continued   

Demographics/Characteristic M(SD) n Percentage 

Pain regions endorsed by participants    
       Abdomen or pelvis - 8 14% 
       Chest - 5 8.8% 
       Hips - 5 8.8% 

Note: VAS, Visual Analogue Scale; M, mean; SD, Standard Deviation, n, sample size; %, percentage. 
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Table 3-2.  Pretest placebo knowledge and effectiveness 

Factor/Survey Question VAS Anchors  (0 - 100) Abbreviation M (SD) 

    
Knowledge    
          Overall, is a placebo something “inert/incapable of      
          producing an effect” or something “active/capable of    
          producing an effect? 

Completely inert; Completely 
active 

Placebo Conceptualization 
19.93 

(24.73) 

          How much knowledge do you have about placebo for  
          pain relief? 

No knowledge of placebo for 
pain relief; Most knowledge of 
placebo for pain relief 
imaginable 

Placebo Knowledge 
37.19 

(33.17) 

Effectiveness    

          How effective would placebo be for your pain? 
Completely ineffective; 
Completely effective 

Placebo Effectiveness 
18.33 

(18.82) 

Note: M, mean; SD, standard deviation. 
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Table 3-3.  Pretest placebo acceptability  

Survey Question VAS Anchors  (0 - 100) Abbreviation M (SD) 

    
How acceptable would it be if your physician used a placebo 
treatment to reduce your pain without telling you? 

Completely unacceptable; 
Completely acceptable 

Deceptive Placebo 
Acceptability 

18.05 
(23.79) 

How acceptable would it be if your physician told you that he/she 
was going to use a placebo treatment to reduce your pain? 

Completely unacceptable; 
Completely acceptable 

Explicit Placebo Acceptability 
29.46 

(33.01) 
How acceptable would it be if your physician told you that he/she 
was going to use a placebo treatment that may enhance the 
effectiveness of your usual pain treatments? 

Completely unacceptable; 
Completely acceptable 

Treatment Enhancer Placebo 
Acceptability  

41.93 
(34.36) 

How acceptable would it be if your physician treated your pain 
with placebo when other established treatments were available? 

Completely unacceptable; 
Completely acceptable 

Placebo Acceptability when 
other EBTs are available 

20.28 
(23.76) 

How acceptable would it be if your physician treated pain with 
placebo when NO other established treatments were available? 

Completely unacceptable; 
Completely acceptable 

Placebo Acceptability when 
NO other EBTs are available 

48.21 
(39.41) 

How acceptable would it be if your physician used a placebo to 
see if your pain is “real”? 

Completely unacceptable; 
Completely acceptable 

Diagnostic Placebo 
Acceptability 

  36.26 
(36.81) 

Note: M, mean; SD, standard deviation. 
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Table 3-4.  Pretest deception (VAS 0 - 100: not at all deceptive; most deceptive imaginable) 

Treatment Scenarios Question Abbreviation M (SD) 

    
Imagine that you are seeing a physician to manage your pain. The doctor 
provides you with a prescription for your pain, and states that what you have 
been given has been shown to be a powerful pain reliever in some people. 
Two weeks after the treatment, you report that your condition has improved. 
You received a placebo. 

How deceptive 
would this be? 

Deceptiveness of enhanced 
placebo instructions when 
pain improves 

61.70 
(32.83) 

Imagine that you are seeing a physician to manage your pain. The doctor 
provides you with a prescription for your pain, and states that what you have 
been given has been shown to be a powerful pain reliever in some people. 
Two weeks after the treatment, you report that there is no change in your 
condition. You received a placebo. 

How deceptive 
would this be? 

Deceptiveness of enhanced 
placebo instructions when 
pain is unchanged 

61.42 
(36.91) 

Imagine that you are seeing a physician to manage your pain. The doctor 
provides you with a prescription for your pain, and states that what you have 
been given has been shown to be a powerful pain reliever in some people. 
Two weeks after the treatment, you report that your condition has gotten 
worse. You received a placebo. 

How deceptive 
would this be? 

Deceptiveness of enhanced 
placebo instructions when 
pain worsens 

71.09 
(33.31) 

Imagine that you are seeing a physician to manage your pain. The doctor tells 
you that you will randomly receive either a standard drug treatment or a 
placebo treatment for your pain. Two weeks after the treatment, you report 
that your condition has improved. You received a placebo. 

How deceptive 
would this be? 

Deceptiveness when 
randomly assigned and pain 
improved 

24.98 
(31.96) 

Imagine that you are seeing a physician to manage your pain. The doctor tells 
you that you are going to randomly receive either a standard drug treatment 
or a placebo treatment for your pain. Two weeks after the treatment, you 
report that there is no change in your condition. You received a placebo. 

How deceptive 
would this be? 

Deceptiveness when 
randomly assigned and pain 
is unchanged 

24.30 
(31.96) 

Imagine that you are seeing a physician to manage your pain. The doctor tells 
you that you will randomly receive either a standard drug treatment or a 
placebo treatment for your pain. Two weeks after the treatment, you report 
that your condition has gotten worse. You received a placebo. 

How deceptive 
would this be? 

Deceptiveness when 
randomly assigned and pain 
worsens 

26.19 
(26.19) 

Note: M, mean; SD, standard deviation. 
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Table 3-5.  Pretest trust (VAS 0 - 100: no trust; most trust imaginable) 

Treatment Scenarios  Question Abbreviation M (SD) 

    

Imagine that you are seeing a physician to manage your pain. The doctor 
provides you with a prescription for your pain, and states that what you have 
been given has been shown to be a powerful pain reliever in some people. 
Two weeks after the treatment, you report that your condition has improved. 
You received a placebo. 

Rate your level of 
trust in this 
physician 

 
Trust when enhanced 
placebo instructions used and 
pain improves 

40.25 
(32.13) 

Imagine that you are seeing a physician to manage your pain. The doctor 
provides you with a prescription for your pain, and states that what you have 
been given has been shown to be a powerful pain reliever in some people. 
Two weeks after the treatment, you report that there is no change in your 
condition. You received a placebo. 

Rate your level of 
trust in this 
physician 

 
Trust when enhanced 
placebo instructions used and 
pain is unchanged 

37.42 
(33.54) 

Imagine that you are seeing a physician to manage your pain. The doctor 
provides you with a prescription for your pain, and states that what you have 
been given has been shown to be a powerful pain reliever in some people. 
Two weeks after the treatment, you report that your condition has gotten 
worse. You received a placebo. 

Rate your level of 
trust in this 
physician 

 
Trust when enhanced 
placebo instructions used and 
pain worsens 

23.84 
(24.25) 

Imagine that you are seeing a physician to manage your pain. The doctor tells 
you that you will randomly receive either a standard drug treatment or a 
placebo treatment for your pain. Two weeks after the treatment, you report 
that your condition has improved. You received a placebo. 

Rate your level of 
trust in this 
physician 

 
Trust when randomly 
assigned and pain improved 

58.44 
(32.44) 

Imagine that you are seeing a physician to manage your pain. The doctor tells 
you that you are going to randomly receive either a standard drug treatment 
or a placebo treatment for your pain. Two weeks after the treatment, you 
report that there is no change in your condition. You received a placebo. 

Rate your level of 
trust in this 
physician 

 
Trust when randomly 
assigned and pain is 
unchanged 

59.86 
(30.69) 

Imagine that you are seeing a physician to manage your pain. The doctor tells 
you that you will randomly receive either a standard drug treatment or a 
placebo treatment for your pain. Two weeks after the treatment, you report 
that your condition has gotten worse. You received a placebo. 

How deceptive 
would this be? 

 
Trust when randomly 
assigned and pain worsens 

54.70 
(54.70) 

Note: M, mean; SD, standard deviation. 
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Table 3-6.  Pretest negative mood (VAS 0 - 100: no negative mood; most negative mood imaginable) 

Treatment Scenarios  Question Abbreviation M (SD) 

    
Imagine that you are seeing a physician to manage your pain. The doctor 
provides you with a prescription for your pain, and states that what you have 
been given has been shown to be a powerful pain reliever in some people. 
Two weeks after the treatment, you report that your condition has improved. 
You received a placebo. 

Rate the level of 
negative mood 
you would 
experience 

Negative mood when 
enhanced placebo 
instructions used and pain 
improves 

37.53 
(29.39) 

Imagine that you are seeing a physician to manage your pain. The doctor 
provides you with a prescription for your pain, and states that what you have 
been given has been shown to be a powerful pain reliever in some people. 
Two weeks after the treatment, you report that there is no change in your 
condition. You received a placebo. 

Rate the level of 
negative mood 
you would 
experience 

Negative mood when 
enhanced placebo 
instructions used and pain is 
unchanged 

55.56 
(30.99) 

Imagine that you are seeing a physician to manage your pain. The doctor 
provides you with a prescription for your pain, and states that what you have 
been given has been shown to be a powerful pain reliever in some people. 
Two weeks after the treatment, you report that your condition has gotten 
worse. You received a placebo. 

Rate the level of 
negative mood 
you would 
experience 

Negative mood when 
enhanced placebo 
instructions used and pain 
worsens 

72.14 
(28.16) 

Imagine that you are seeing a physician to manage your pain. The doctor tells 
you that you will randomly receive either a standard drug treatment or a 
placebo treatment for your pain. Two weeks the treatment, you report that 
your condition has improved. You received a placebo. 

Rate the level of 
negative mood 
you would 
experience 

 
Negative mood when 
randomly assigned and pain 
improved 

23.79 
(25.70) 

Imagine that you are seeing a physician to manage your pain. The doctor tells 
you that you are going to randomly receive either a standard drug treatment 
or a placebo treatment for your pain. Two weeks after the treatment, you 
report that there is no change in your condition. You received a placebo. 

Rate the level of 
negative mood 
you would 
experience 

Negative mood when 
randomly assigned and pain 
is unchanged 

31.25 
(26.94) 

Imagine that you are seeing a physician to manage your pain. The doctor tells 
you that you will randomly receive either a standard drug treatment or a 
placebo treatment for your pain. Two weeks after the treatment, you report 
that your condition has gotten worse. You received a placebo. 

Rate the level of 
negative mood 
you would 
experience 

Negative mood when 
randomly assigned and pain 
worsens 

43.16 
(33.76) 

Note: M, mean; SD, standard deviation.  
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Table 3-7.  Pretest acceptability one-factor ANOVA  

 
Main effect x Contrasts  P ES (ηp

2
) 

Acceptability Contexts <.001** .175 
      Deceptive Placebo - Explicit Placebo .039* .074 
      Deceptive Placebo < Treatment Enhancer <.001** .264 
      Deceptive Placebo – When other EBTs are available .514 .008 
      Deceptive Placebo < when NO other EBTs are available <.001** .388 
      Deceptive Placebo < Diagnostic Placebo <.001** .223 
      Explicit Placebo < Treatment Enhancer .001* .174 
      Explicit Placebo – when other EBTs are available .026* .085 
      Explicit Placebo < when NO other EBTs are available .001* .185 
      Explicit Placebo – Diagnostic Placebo .273 .021 
      Treatment Enhancer > When other EBTs are available <.001** .276 
      Treatment Enhancer – when NO other EBTs are available .182 .032 
      Treatment Enhancer – Diagnostic Placebo .332 .017 
      When other EBTs are available < when NO other EBTs are available <.001** .407 
      When other EBTs are available - Diagnostic Placebo .002* .160 
      When NO other EBTs are available – Diagnostic Placebo .036* .076 

Note: P, p-value; ES (ηp
2
), partial eta squared effect size; *, Indicates significant difference (p < .05); **, Indicates significant difference (p < .001)
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Table 3-8.  Pretest deception, trust, and negative mood repeated measures (2 x 3) ANOVAs  
Factors/Contrast F  P ES (ηp

2
) 

Deception 
Instructions F(1, 56) = 66.85 <.001** ηp

2 
= .544 

          Enhanced placebo > RA - <.001** ηp
2 
= .544 

Tx Outcome F(2, 112) = 2.69 .072 ηp
2 
= .046 

Instruction x Tx Outcome F(2, 122) = 1.36 .260 ηp
2 
= .024 

Trust in Healthcare Provider 
Instructions F(1, 56) = 33.97 <.001** ηp

2 
= .378 

          RA > Enhanced placebo - <.001** ηp
2 
= .378 

Tx Outcome F(2, 112) = 7.86 .001* ηp
2 
= .123 

          Improves > Worsens  -  .001* ηp
2 
= .180 

          No Change > Worsens -  <.001** ηp
2 
= .204 

          Improves – No Change -  .823 ηp
2 
= .001 

Instructions x Tx Outcome F(1.71, 95.81) = 2.93 .066 ηp
2 
= .050 

Negative Mood 
Instructions F(1, 56) = 40.80 <.001** ηp

2 
= .421 

          Enhanced placebo > RA - <.001** ηp
2 
= .421 

Tx Outcome F(2, 112) = 42.08 <.001** ηp
2 
= .429 

          Worsens > Improves - <.001** ηp
2 
= .546 

          Worsens > No Change - <.001** ηp
2 
= .324 

          No Change > Improves - <.001** ηp
2 
= .275 

Instructions x Tx Outcome F(2, 112) = 3.27 .042 ηp
2 
= .055 

          Enhanced Placebo    
               Improves < No Change - <.001** d= .602 

        Improves < Worsens - <.001** d= 1.213 
               No Change < Worsens - .001* d= .564 
          Random Assignment     
               Improves – No Change  - .190 d= .286 
               Improves < Worsens - <.001** d= .651 
               No Change < Worsens - .014* d= .393 
          Pain Improves     
               Enhanced Placebo > RA - .006* d= .502 
          No Change in Pain     
               Enhanced Placebo > RA - <.001** d= .845 
          Pain Worsens     
               Enhanced Placebo > RA - <.001** d= .629 

Note: RA, Random assignment instructions; F, F statistics; P, p value; ES (ηp
2
), partial eta squared 

effects size; *, Indicates significant deviation (p < .05); **, Indicates significant deviation (p < .001). 
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               Table 3-9.  Posttest ratings for total sample, control group, and intervention group 

Factors and Outcomes 
Total Sample 

(n = 57) 
Control 
(n = 28) 

Intervention 
(n = 29) 

 M SD M SD M SD 

Knowledge       
       Placebo Conceptualization 43.60 32.60 28.64 24.89 58.03 33.00 
       Placebo Knowledge 49.30 31.99 33.32 30.43 64.72 25.55 
Efficacy        
       Placebo Analgesia Effectiveness 27.40 24.08 18.68 18.32 35.83 26.21 
Acceptability       
       Deceptive Placebo Acceptability 29.51 29.76 18.21 23.24 40.41 31.63 
       Explicit Placebo Acceptability 52.35 34.72 38.96 33.72 65.28 31.03 
       Treatment Enhancer Placebo Acceptability  60.18 31.06 47.86 33.20 72.07 23.82 
       Placebo Acceptability when other EBTs are available 34.46 27.17 20.07 21.21 48.34 25.21 
       Placebo Acceptability when NO other EBTs are available 64.84 33.28 55.14 35.77 74.21 28.22 
       Diagnostic Placebo Acceptability 39.19 37.42 35.71 36.66 42.55 38.48 
Deception       
       Deceptiveness of enhanced placebo instructions when pain improves 53.35 32.94 62.18 29.91 44.83 33.97 
       Deceptiveness of enhanced placebo instructions when pain is unchanged 56.26 34.48 59.39 33.95 53.24 35.31 
       Deceptiveness of enhanced placebo instructions when pain worsens 60.89 36.06 67.00 34.25 55.00 37.37 
       Deceptiveness when randomly assigned and pain improved 21.21 27.43 24.32 32.21 18.21 22.05 
       Deceptiveness when randomly assigned and pain remains the same 25.47 30.72 25.50 30.47 25.45 31.49 
       Deceptiveness when randomly assigned and pain worsens 20.04 26.31 23.54 28.12 16.66 24.44 
Trust in Health Care Provider       
       Trust when enhanced placebo instructions when pain improves 46.88 30.96 37.68 31.02 55.76 28.68 
       Trust when enhanced placebo instructions when pain is unchanged 34.16 28.68 27.07 26.75 41.00 29.26 
       Trust when enhanced placebo instructions when pain worsens 27.65 28.64 24.54 26.47 30.66 30.75 
       Trust when randomly assigned and pain improved 64.37 29.01 62.71 29.25 65.97 29.20 
       Trust when randomly assigned and pain remains unchanged 49.33 31.91 50.75 29.56 47.97 34.50 
       Trust when randomly assigned and pain worsens 45.33 32.96 40.54 32.84 49.97 32.97 
Negative Mood       
       Negative mood when enhanced placebo instructions when pain improves 28.39 26.89 30.46 25.99 26.38 28.04 
       Negative mood when enhanced placebo instructions when pain is unchanged 49.02 28.19 52.32 25.48 45.83 30.69 
       Negative mood when enhanced placebo instructions when pain worsens 59.47 33.99 62.61 34.86 56.45 33.45 
       Negative mood when randomly assigned and pain improved 18.12 23.78 17.68 21.88 18.55 25.86 
       Negative mood when randomly assigned and pain remains unchanged 33.18 24.72 35.50 22.73 30.93 26.70 
       Negative mood when randomly assigned and pain worsens 45.26 32.98 52.32 33.02 38.45 32.04 

              Note: M, mean; SD, standard deviation. 
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Table 3-10.  Posttest placebo knowledge, conceptualization, and effectiveness univariate ANOVAs  

Factors/Contrast F P ES (ηp
2
) 

Placebo Knowledge  F(1, 55) = 17.85 <.001** .245 
     Education > Control - <.001** .245 
Placebo Conceptualization F(1, 55) = 14.34 <.001** .207 
     Education > Control - <.001** .207 
Placebo Efficacy F(1, 55) = 8.14 .006* .129 
     Education > Control  - .006* .129 

Note: F, f statistic; P, p-value; ES (ηp
2
), partial eta squared effect size. 
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     Table 3-11.  Posttest placebo acceptability mixed-model (6 x 2) ANOVA 

Main effect x contrasts  P ES (ηp
2
) 

Education  .001* .188 
      Intervention > Control  .001* .188 
Acceptability Contexts  <.001** .291 
      Deceptive Placebo – Explicit Placebo <.001** .305 
      Deceptive Placebo < Treatment Enhancer <.001** .506 
      Deceptive Placebo – When other EBTs are available .192 .031 
      Deceptive Placebo < when NO other EBTs are available <.001** .503 
      Deceptive Placebo < Diagnostic Placebo .027* .085 
      Explicit  Placebo < Treatment Enhancer .018* .097 
      Explicit  Placebo – when other EBTs are available <.001** .322 
      Explicit  Placebo < when NO other EBTs are available .004* .139 
      Explicit  Placebo – Diagnostic Placebo .016* .101 
      Treatment Enhancer > When other EBTs are available <.001** .449 
      Treatment Enhancer – when NO other EBTs are available .109 .046 
      Treatment Enhancer < Diagnostic Placebo <.001** .245 
      When other EBTs are available < when NO other EBTs are available <.001** .516 
      When other EBTs are available – Diagnostic Placebo .309 .019 
      When NO other EBTs are available – Diagnostic Placebo <.001** .283 
Education x Acceptability  .158 .028 

     Note: P, p-value; ES (ηp
2
), partial eta squared effect size; *, Indicates significant difference (p < .05); **,  

     Indicates significant difference (p < .001). 
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           Table 3-12.  Posttest deception, trust, and negative mood mixed-model (2 x 3 x 2) ANOVAs  

Factors/Levels/Contrasts F P ES (ηp
2
) 

Deception 
Education F(1, 55) = 2.27 .138 .040 
Instructions F(1, 55) = 52.47 <.001** .488 
          Enhanced Placebo > RA - <.001** .488 
Instructions x Education F(1, 55) = .612 .438 .011 
Tx Outcome F(2, 110) = 1.13 .327 .020 
Tx Outcome x Education  F(2, 110) = 1.51 .226 .027 
Instruction x Tx Outcome F(2, 110) = 2.28 .108 .040 
Instruction x Tx Outcome x Education F(2, 110)= .21 .814 .004 

Trust in Healthcare Provider 
Education F(1, 55) = 1.77 .188 .031 
Instructions F(1, 55) = 26.22 <.001** .323 
          RA > Enhanced Placebo - <.001** .323 
Instructions x Education F(1, 55) = 2.04 .159 .036 
Tx Outcome F(2, 110) = 25.85 <.001** .320 
          Improved > No Change - <.001** .287 
          Improved > Worsened   - <.001** .415 
          No Change > Worsened - .017* .099 
Outcome x Education F(2, 110) = .433 .650 .008 
Instruction x Outcome F(2, 110) = .169 .845 .003 
Instructions x Outcome x Education F(2, 110) = 2.87 .060 .050 

Negative Mood 
Education F(1, 55) = 1.08 .304 .019 
Instructions F(1, 55) = 26.28 <.001** .323 
          Enhanced Placebo > RA - <.001** .323 
Instructions x Education F (1, 55) = .00 .958 .000 
Tx Outcome F(1.61, 88.47) = 36.52 <.001** .399 
          Improved < Worsened    - <.001** .463 
          Improved < No Change - <.001** .400 
          No Change < Worsened - <.001** .207 
Outcome x Education F(2, 110) = .75 .476 .013 
Instruction x Outcome F(2, 110) = 1.12 .328 .020 
Instructions x Outcome x Education F(2, 110) = 1.52 .223 .027 

           Note: RA, Random assignment; F, f statistics; P, p value; ES, effect sizes; ηp
2
, partial eta squared; *,   

           Indicates significant deviation (p < .05); **, Indicates significant deviation (p < .001). 
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Figure 3-1. Pretest deceptiveness ratings by treatment instructions and treatment 

outcome. * = significant main effect (p < .05); error bars are 95% confidence 
intervals. 
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Figure 3-2. Pretest trust in physician ratings by treatment instructions and treatment 

outcome. * = significant main effect (p < .05); error bars are 95% confidence 
intervals. 
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Figure 3-3. Pretest negative mood ratings by treatment instructions and treatment 

outcome. * = significant main effect (p < .05); † = significant interaction (p < 
.05); error bars are 95% confidence intervals. 
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Figure 3-4. Posttest deceptiveness ratings by educational interventions, treatment instructions, and treatment outcome. * 
= significant main effect (p < .05); error bars are 95% confidence intervals. 
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Figure 3-5. Posttest trust ratings by educational intervention, treatment instructions, and treatment outcome. * = significant 
main effect (p < .05); error bars are 95% confidence intervals. 
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Figure 3-6. Posttest negative mood ratings by educational intervention, treatment instructions, and treatment outcome. * = 
significant main effect (p < .05); error bars are 95% confidence intervals. 
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Figure 3-7. The effect of the placebo educational intervention on placebo acceptability contexts ratings. * = significant 

main effect (p < .05); error bars are 95% confidence intervals. 
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CHAPTER 4 
DISCUSSION 

Placebos analgesia effects – real, potentially potent events mediated by 

psychological and neurobiological factors – likely have the power to augment the 

efficacy of virtually all active treatments for pain (Colloca, et al., 2013). Although the 

mechanisms underlying these effects are well understood among those who study 

endogenous analgesia, this knowledge has not disseminated to the lay public (Kisaalita 

& Robinson, 2012). Interventional placebo use is highly contested among clinicians, 

researchers and ethicists, and relatively few studies have addressed the patients’ 

perspectives. The objective of the present study was to investigate chronic pain 

patients’ knowledge of and attitudes towards the clinical use of placebos, as well as 

examine the effects of placebo education on perceptions of treatment acceptability. 

Specifically, the first aim of the study sought to examine the effects of different placebo 

descriptions and treatment outcomes on perceptions of treatment deceptiveness, 

patient negative mood and trust in the prescribing healthcare provider; the second aim 

sought to explore the effects of a brief, mechanism-based educational intervention on 

placebo treatment knowledge, acceptability, and the perceived negative consequences 

of placebo use. The overarching goal of this line of scientific inquiry was to utilize an 

empirical, patient-centered approach to address essential questions about placebo 

treatment ethics.  

For the first aim, it was hypothesized that placebo treatments that were overt and 

efficacious for alleviating pain would be perceived as less deceptive, and patients would 

endorse decreased negative mood and greater trust in their prescribing clinician. Similar 

to findings seen in studies with non-patient samples (Kisaalita, Roditi, & Robinson, 
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2011), the deceptiveness of a placebo treatment was exclusively determined by the 

explicitness of the treatment instructions, accounting for over half the variance in 

treatment deceptiveness (ηp2 = .544). Patients rated the “enhanced placebo” 

instructions as highly deceptive, a finding coinciding with previous studies by our 

research group. Conversely, “random assignment” descriptions – where the possibility 

of receiving a placebo treatment for pain was explicit – were rated as relatively non-

deceptive. Although in previous survey studies there was a small effect of treatment 

outcome on deception, treatment effectiveness was not statistically significant in the 

present investigation (p = .072, ηp2 = .046). Trust in the prescribing clinician and patient 

negative mood were influenced by instructions and treatment outcome, supporting our 

hypotheses, with trust more influenced by the treatment description (ηp2 = .378) than its 

effectiveness (ηp2 = .123). Specifically, trust was primarily driven by pain worsening 

status; there were no differences between pain improved and no change outcomes. 

Negative mood was strongly and approximately equally influenced by treatment 

instructions (ηp2 = .421) and outcome (ηp2 = .429), with graded increases in negative 

mood observed as intervention outcomes worsened and when patients received the 

“enhanced placebo” instructions. The interaction of these two factors suggest that 

patient would be much more upset if their pain remained the same following a deceptive 

placebo treatment, as opposed to random assignment.  

In the second aim, it was hypothesized that the educational intervention would 

improve perceptions of placebo knowledge, effectiveness, and acceptability, and that 

patients receiving the intervention would perceive placebo treatments as less deceptive, 
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would experience less negative mood, and would have greater trust in their prescribing 

healthcare providers. These hypotheses were partially supported.  

The educational intervention successfully improved patient’s knowledge of 

placebo analgesic treatments (ηp2 = .245) and increased placebo conceptualizations to 

be more “active” as opposed to “inert” (ηp2 = .207). Those receiving the educational 

intervention also rated placebo analgesic treatments as more effective (ηp2 = .129). 

Regardless of treatment group assignment, placebo acceptability was highly 

dependent on contextual factors (ηp2 = .291), a finding supported by previous research 

(Kisaalita & Robinson, 2012). Patients viewed placebo treatments as most acceptable 

when there were no other well-established treatments for their pain condition available, 

when placebo was used as a treatment enhancer/adjunct, and when healthcare 

providers were open in disclosing their use of a placebo. Treatments were least 

acceptable when administered covertly/deceptively, when other established treatments 

were available, and when placebo was used diagnostically to determine whether a 

patient’s pain was “real.” The educational intervention had a moderate to large effect 

(ηp2 = .188) on increasing acceptability for almost every treatment context, including the 

deceptive scenario. The only context that was not perceived as significantly more 

acceptable between the intervention and control group was diagnostic placebo use. The 

latter represented an important finding that served as one validly check for our 

educational intervention, as diagnostic placebo use is an area in which informed 

researchers, ethicists, and clinicians can reasonably agree constitutes unacceptable 

use (Sullivan, et al., 2005).  
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The educational slides had the effect of increasing placebo treatment 

acceptability – arguably one of the most important factors (along with efficacy) in 

evaluating the appropriateness of this treatment modality (Franklin G. Miller & Colloca, 

2009). Our findings have important implications for the acceptable use of placebo 

analgesic interventions, as results suggest that patients suffering from pain conditions 

bereft of well-established treatments may find placebo treatments as acceptable 

alternatives. Also, patients were more accepting of placebos if they were used in 

conjunction with existing pain treatments to improve overall treatment effectiveness. 

This is an exciting finding, as it suggests that using placebo as a “dose extender” may 

be one of its most acceptable applications. Although dose extending models have not 

been demonstrated for the treatment of pain, placebos have been used in this manner 

to treat both attention deficit disorder (Sandler, Glesne, & Bodfish, 2010) and psoriasis 

(Ader, et al., 2010). Finally, and most importantly, independent of the treatment context, 

educating patients about the role of endogenous opiates, expectancy, and classical 

conditioning improved perceptions of treatment acceptability, even in highly deceptive 

scenarios.      

Although education greatly increased placebo acceptability, it did not mitigate 

negative consequences of decreased trust, perceived deceptiveness, nor increased 

negative mood.  One potential interpretation could be that these findings lend some 

support to the belief that placebos are inherently deceptive when used clinically, 

regardless of the information given to a patient. However, the authors would argue 

against this view due to the nature of the deceptive instructions used in this study. The 

“enhanced placebo” instructions, while technically describing a placebo by stating “what 
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you have been given has been shown to be a powerful pain reliever in some people,” 

may be considered deceptive because the use of placebo is not explicitly stated (i.e., 

“powerful pain reliever” may describe many different interventions). Although an 

arguments could be made that non-significant effects on deception, mood, and provider 

attributions reflect a failure of the educational intervention (i.e., patients were not 

convinced that a placebo was “not nothing”), we would argue that our overall significant 

results (e.g., regarding placebo acceptability, efficacy) suggests otherwise. Thus, it is 

more plausible that educated patients do in fact perceive placebo treatments as “real,” 

but are perhaps not necessarily convinced that they produce large effects comparable 

to existing pain treatments. Future studies are needed to determine which descriptions 

of placebo accurately enhance expectations and subsequent placebo responses while 

also attenuating potential negative sequelae. For example, we would hypothesize that 

those receiving the educational intervention would have found the following edited 

descriptions as non-deceptive: “the placebo/expectation intervention/conditioning 

intervention that you have been given has been shown to be a powerful pain reliever in 

some people.” While the latter is a hypothesis worth exploring in the future, ultimately 

the more important signifier of placebo “ethics” should be patient acceptability - not 

perceived deceptiveness  - and our findings suggest that education improved the 

acceptably of even the most deceptive treatment contexts.  

 Despite widespread impressions that deceptive treatment administration is 

inherently unacceptable, findings from several survey studies suggest that deception is 

a common occurrence when placebo is used clinically. Providers’ motivations for using 

placebos are multifactorial (Margrit Fassler, et al., 2010), and may include a desire to 
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appease the patient and/or not wanting the patient to leave a clinical setting “empty-

handed.” It is possible that if physician’s clearly understood the mechanisms underlying 

their placebo treatments, they may be more open with their patients about their placebo 

use. While this investigation constitutes a promising first step, more research is needed 

in understanding the effects of education on enhancing placebo acceptability in patients 

and healthcare providers.   

 There were some limitations to the present study. Although we were able to 

successfully manipulate graded levels of deception through two treatment instructions, 

the “random assignment” scenario may have limited ecological validly to a typical 

clinical encounter. Although the possibility of being randomly assigned to a treatment is 

common in the clinical trial setting, this scenario does not exist in the average medical 

setting. Thus, future iterations of this line of research should substitute the random 

assignment instruction set with something equally non-deceptive and clinically 

applicable. It is also possible that the brevity and simplicity of the educational 

intervention may not have achieved maximum effectiveness. Although future 

investigations should examine the costs and benefits of different intervention formats 

and lengths, we argue that the nature of our brief intervention has utility. While 

Kaptchuk and colleagues (2010) demonstrated clinically meaningful effects following a 

patient education, their education was 15 minutes long - longer than the average 

primary care encounter. The sizable effects seen in our briefer educational intervention 

are perhaps more ecologically valid given the time restrictions inherent in most clinical 

encounters. Additionally, as these findings were with chronic musculoskeletal pain 
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patients, they may not generalize to patients suffering from acute pain or chronic pain 

from a different etiology (e.g., neuropathic pain).  

While our findings provide a significant contribution to the placebo 

acceptability/ethics literature, additional studies are warranted. Although the educational 

intervention produced sizable effects, more research is needed on how to optimize the 

educational prompt. It is possible that a slightly longer intervention may yield greater 

effects, or that comparable effects could be seen with an even briefer prompt. 

Additionally, the exact mechanisms underlying the efficacy of the educational 

interventions remain unclear. It’s possible that knowledge of each individual mechanism 

(i.e., endorphins, expectancy, and classical conditioning) may differentially contribute to 

acceptability. As our understanding of placebo analgesia mechanisms increases, new 

information may be incorporated into the intervention, such as highlighting treatment 

effect sizes and placebo effects on the spinal cord. Finally, additional studies are 

needed to examine how the delivery of the placebo information (e.g., verbal, written, 

video presentation) may influence acceptability.   

Additional studies are also needed in order to better understand how to utilize 

placebo in clinical practice. Although the present investigation highlighted the 

importance of treatment effectiveness broadly, more information is needed about how 

the exact magnitude and duration of pain relief relates to perceptions of treatment 

satisfaction. For example, would a patient find a placebo treatment acceptable if pain 

was reduced by seventy-five, forty, or twenty percent? And how would this interact with 

duration – if the effects lasted a day, a week, a month, or longer? Understanding 

potential mediating factors (e.g., current pain intensity, pain disease) will also be 
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imperative. Although there have been previously published clinical analogs of the 

placebo clinical encounter (S. K. Chung, D. D. Price, G. N. Verne, & M. E. Robinson, 

2007; Kaptchuk, et al., 2010), additional studies are needed to replicate the current 

findings in a clinical environment.  

Finally, more research is needed exploring individual differences in placebo 

effects and identifying patient characteristics that may predict placebo responding. 

Advances in these areas may open the doors to a truly personalized approach to pain 

management that takes into account individual differences in endogenous analgesia. 

Along these lines, the pursuit of the placebo responder “biomarkers” is a bourgeoning 

area of investigation. Although several studies using neuroimaging methodologies claim 

to have identified such markers (Hashmi, et al., 2012; Wager, Atlas, Leotti, & Rilling, 

2011), the degree to which these techniques have advanced placebo prediction beyond 

self-report measures is equivocal. Nevertheless, neuroimaging has greatly advanced 

our knowledge of placebo analgesia mechanisms and underlying neural substrates 

(Stein, Sprenger, Scholz, Wiech, & Bingel, 2012). The search for placebo responder 

psychological traits, such as personality factors, has also seen a recent resurgence 

(Jaksic, et al., 2013). While historically the search for the “placebo prone personality” 

has largely been a failure, recent studies utilizing improved methodologies have 

highlighted the importance of personality traits such as extraversion and agreeableness. 

The strongest evidence for the contributions of a personality factors may be for 

dispositional optimism, as the predictive relationship between it and placebo analgesic 

responses has been shown when subjects are given explicit and ambiguous placebo 

instructions (Geers, Helfer, Kosbab, Weiland, & Landry, 2005; Geers, Wellman, Fowler, 
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Helfer, & France, 2010; Morton, Watson, El-Deredy, & Jones, 2009). An interactionist 

perspective has been proposed where situational variables (e.g., expectation) and 

dispositional factors (e.g., optimism) work together to produce placebo effects.  

In conclusion, the present study represents a significant addition to the placebo 

acceptability literature. Using validated survey methodology, we were able to assess a 

wide range of placebo conceptualizations among patients suffering from 

musculoskeletal pain, as well as examine the importance of treatment effectiveness and 

deception on mood and relationship with healthcare providers. A placebo educational 

intervention greatly improved perceptions of treatment knowledge, efficacy, and 

acceptability compared to an active control intervention. We believe that the rigorous 

methodology used in of this investigation and the magnitudes of our effects are 

considerable strengths. We hope that this line of research will continue to generate 

testable hypotheses to extend knowledge of placebo benefits to chronic pain patients 

and clinicians, with the ultimate goal of eventually improving existing pain management 

practices.  
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