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INTRODUCTION 

The use of the word “placebo” in a medical context to describe 

innocuous treatments to make a patient comfortable dates to at least the 

end of the 18
th
 century. Mainstream interest in placebo effects only 

began with the widespread adoption of the placebo controlled 

randomized controlled trial (RCT) after World War II, as it was  

quickly noticed that people improved; sometimes dramatically, in placebo control arms.
[1]

 

The placebo effect has been a source of fascination, irritation, and confusion within 

biomedicine over the past 60 years. Although scientific investigation has accelerated in the 

past decade, with particular attention to neurobiological mechanisms, there has been a dearth 

of attention to developing a comprehensive theory of the placebo effect.
[2]

 A placebo is a 

treatment that is expected to have no inherent pharmacological or physical benefit - for 

instance, a starch capsule given for anxiety or pain, or sham surgery in which the critical 

surgical procedure is not performed. Placebos are often used for comparison in clinical 

studies, as a baseline against which to evaluate the efficacy of investigational clinical 

treatments. However, placebo treatments often elicit observable improvements in signs or 

symptoms on their own - these are placebo effects.
[3] 

For this reason, placebos have been used 

as healing agents for a variety of ailments; they have had a place in the healer’s repertoire for 

thousands of years, and they are still used as a viable treatment option by physicians in 

industrialized countries with surprising frequency.
[3] 
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Mechanisms 

A key shift in the emerging mechanistic understanding of placebo effects is the recognition 

that there is not one placebo effect but many (Figure 1). These mechanisms can be broadly 

discussed from psychological and neurobiological viewpoints. 

 
Figure 1: The principal placebo mechanisms that have been unraveled across different 

medical conditions and systems/apparatuses.
[1] 
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Psychological mechanisms 

From the psychological viewpoint, a multitude of mechanisms contribute to placebo effects. 

These include expectations, conditioning, learning, memory, motivation, somatic focus, 

reward, anxiety reduction and meaning.
[4, 5]

 Whilst there is a growing amount of research into 

these mechanisms, two principal mechanisms are well supported. 

 

One principal mechanism involves expectancy: expectations of future responses following 

administration of a placebo.
[6]

 Many experiments have used simple verbal cues as modulators 

of expectancies.
[7-9]

 For example, a research subject receiving experimentally induced pain is 

given a topical placebo cream in the context of two different cues: the first that the cream is 

inert and will have no effect and the second, that the cream is a powerful pain killer.
[7]

 This 

paradigm demonstrates that such verbal cues can manipulate expectations and mediate 

placebo effects, including placebo analgesic effects in experimental
[9]

 and clinical pain
[10]

; 

and placebo induced changes in motor performance in Parkinson's Disease
[11,12]

 and changes 

in emotions
[13]

 and brain responses in addiction.
[14] 

 

Another principal mechanism of placebo effects involves classical conditioning.
[15]

 Repeated 

associations between a neutral stimulus and an active drug (unconditioned stimulus) can 

result in the ability of the neutral stimulus by itself to elicit a response characteristic of the 

unconditioned stimulus. 

 

The interaction between expectancy and conditioning mechanisms remains an area for further 

research, which may be particularly relevant to exploring the clinical implications of these 

mechanisms. 

 

Neurobiological Mechanisms 

Most research into the neurobiology of placebo responsiveness has addressed placebo 

analgesia; accordingly, the neurobiology of placebo effects is commonly considered in terms 

of opioid and non-opioid mechanisms.
[16,17]

 Several studies have demonstrated that placebo 

effects can be completely
[18,19,20]

 or partially reversed
[21]

 by the opioid antagonist naloxone, 

supporting the involvement of endogenous opioids in some placebo analgesic effects.
[22]

 

Furthermore, placebo analgesic effects are likely to be inhibited by the peptide 

cholecystokinin (CCK),
[20]

 for they are potentiated when a CCK antagonist is 

administered.
[23]

 Taken together, these studies demonstrate that some placebo mechanisms 

operate by altering the activity of both CCK and endogenous opioids.
[24] 
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Not all placebo effects are mediated by opioids. Growing evidence illustrates that many 

placebo effects are mediated by other mechanisms, such as the release of different 

neurotransmitters and neuromodulators. 

 

Placebo treatments in experimental research versus clinical studies 

The potential significance of the placebo response has led to the standard use of placebo 

groups in clinical trials examining the efficacy of medicine or other specific treatments on 

clinical conditions. Patients are assigned to receive either active treatment or placebo, and 

comparisons between groups are performed to test whether the active treatment elicits greater 

improvement than placebo. Two critical assumptions underlie the rationale behind the 

placebo - controlled clinical trial. First, it is assumed that psychological and nonspecific 

effects, such as natural course of disease, effects of being in a healing environment, and 

patient expectation and motivation to heal, have equal effects on outcomes in active treatment 

and placebo groups. Second, it is assumed that nonspecific effects and treatment effects 

combine additively, so that subtracting outcomes for the placebo group from the treatment 

group will reveal the specific effects of the drug or procedure. Although these assumptions 

may not always hold, the placebo - controlled randomized clinical trial is perhaps the best 

tool for medical practitioners and pharmaceutical companies to determine treatment 

efficacy.
[3] 

 

Ethical principles of placebo effects in clinical care
 

Any ethical evaluation of efforts to promote placebo effects in clinical practice first requires 

knowledge as to the clinical relevance and significance of placebo effects. More studies of 

placebo effects in specific clinical settings are required before the use of treatments with the 

primary aim to promote placebo responses can be recommended as evidence-based 

practice.
[1] 

 

A second important ethical consideration relates to whether and how placebo effects can be 

promoted without deception. Since it has been demonstrated that placebo effects are inherent 

in routine clinical care, and that the psychosocial context surrounding the patient (including 

the patient-Doctor interaction and the therapeutic ritual) can be augmented to improve these 

placebo effects, it is ethically sound, not to mention clinically relevant, to provide a 

supportive clinical encounter that relieves anxiety and promotes positive expectations along 

with honest disclosure of the expected benefits of a medically indicated therapy.
[1] 
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To recommend or administer a placebo intervention to a patient presented deceptively as a 

therapy with specific efficacy for the patient's condition violates informed consent and 

threatens the trust that is central to clinical practice.
[25]

 Recent data indicate that the 

administration of sugar pills and saline injections is in fact very low,
[26,27]

 but that clinicians 

commonly prescribe various active treatments with the primary intent of promoting a placebo 

response or complying with the wishes of the patient. The available evidence suggests that 

the practice of disclosure to patients regarding such placebo treatments is deceptive or at least 

not sufficiently transparent. 

 

CONCLUSIONS 

It is evident that placebo effects are real and that they have therapeutic potential. Laboratory 

and clinical evidence supports the existence of numerous placebo mechanisms and effects in 

both healthy volunteers and patients with a variety of medical conditions. Although 

substantial progress has been made in understanding placebo effects, considerable scientific 

work remains to be done in both laboratory experiments and translational clinical trial 

research, with the ultimate aim of harnessing placebo effects to improve patient care. 

 

REFERENCES 

1. Finniss DG, Kaptchuk TJ, Miller F, Benedetti F. Placebo Effects: Biological, Clinical 

and Ethical Advances. Lancet, 2010; 375(9715): 686-695.  

2. Miller FG, Colloca L, Kaptchuk TJ. The placebo effect: illness and interpersonal 

healing. Perspectives in biology and medicine, 2009; 52(4): 518.  

3. Available from wagerlab.colorado.edu/files/papers/placebo_effects_atlas.pdf as 

accessed on 9
th
 Feb, 2017. 

4. Price DD, Finniss DG, Benedetti F, Price DD, Finniss DG, Benedetti F. A 

comprehensive review of the placebo effect: recent advances and current thought. 

Annual Review of Psychology, 2008; 59: 565-90. 

5. Benedetti F. Mechanisms of placebo and placebo-related effects across diseases and 

treatments.    Annual Review of Pharmacology & Toxicology, 2008; 48: 33-60. 

6. Kirsch I. Response expectancy as a determinant of experience and behavior. Am 

Psychol, 1985; 40:1189-202. 

7. Price DD, Milling LS, Kirsch I, Duff A, Montgomery GH, Nicholls SS. An analysis 

of factors that contribute to the magnitude of placebo analgesia in an experimental 

paradigm. Pain, 1999; 83(2): 147-56. 



www.wjpls.org 

 

678 

Monali et al.                                            World Journal of Pharmaceutical and Life Sciences 

8. Amanzio M, Benedetti F. Neuropharmacological dissection of placebo analgesia: 

expectation activated opioid systems versus conditioning-activated specific 

subsystems. Journal of Neuroscience, 1999; 19(1): 484-94. 

9. Benedetti F, Arduino C, Amanzio M. Somatotopic activation of opioid systems by 

target-directedexpectations of analgesia. Journal of Neuroscience, 1999; 19(9): 3639-

48.  

10. Vase L, Robinson ME, Verne GN, Price DD. The contributions of suggestion, desire, 

and expectation to placebo effects in irritable bowel syndrome patients. An empirical 

investigation. Pain, 2003; 105(12): 17-25.  

11. de la Fuente-Fernandez R, Ruth TJ, Sossi V, Schulzer M, Calne DB, Stoessl AJ. 

Expectation anddopamine release: mechanism of the placebo effect in Parkinson's 

disease. Science, 2001; 293(5532): 1164-6.  

12. Pollo A, Torre E, Lopiano L, Rizzone M, Lanotte M, Cavanna A, et al. Expectation 

modulates theresponse to subthalamic nucleus stimulation in Parkinsonian patients. 

Neuroreport, 2002 Aug 7; 13(11): 1383-6.  

13. Petrovic P, Dietrich T, Fransson P, Andersson J, Carlsson K, Ingvar M, et al. Placebo 

in emotionalprocessing-induced expectations of anxiety relief activate a generalized 

modulatory network.Neuron, 2005 Jun 16; 46(6): 957-69.  

14. Volkow ND, Wang G, Ma Y, Fowler JS, Zhu W, Maynard L, et al. Expectation 

Enhances the Regional Brain Metabolic and the Reinforcing Effects of Stimulants in 

Cocaine Abusers. The Journal of Neuroscience, 2003; 23(36): 11461-8.  

15. Siegel, S. Explanatory mechanisms for placebo effects: Pavlovian conditioning. In: 

Guess, HA; Kleinman, A.; Kusek, JW.; Engel, LW., editors. The Science of the 

Placebo: Toward an Interdisciplinary Research Agenda. London: BMJ Books, 2002; 

133-57. 

16. Finniss DG, Benedetti F. Mechanisms of the placebo response and their impact on 

clinical trials and clinical practice. Pain, 2005; 114: 3-6.  

17. Colloca L, Benedetti F. Placebos and painkillers: is mind as real as matter? Nature 

Reviews Neuroscience, 2005; 6(7): 545-52. 

18. Levine JD, Gordon NC, Fields HL. The mechanism of placebo analgesia. Lancet, 

1978 Sep 23; 2(8091): 654-7.  

19. Levine JD, Gordon NC. Influence of the method of drug administration on analgesic 

response. Nature, 1984; 312(5996): 755-6.  



www.wjpls.org 

 

679 

Monali et al.                                            World Journal of Pharmaceutical and Life Sciences 

20. Benedetti F. The opposite effects of the opiate antagonist naloxone and the 

cholecystokinin antagonist proglumide on placebo analgesia. Pain, 1996; 64(3): 535-

43.  

21. 21. Grevert P, Albert LH, Goldstein A. Partial antagonism of placebo analgesia by 

naloxone. Pain, 1983; 16: 129-43.  

22. Fields HL, Levine JD. Placebo analgesia - a role for endorphins. Trends in 

Neuroscience, 1984; 7: 271-73. 

23. Benedetti F, Amanzio M, Maggi G. Potentiation of placebo analgesia by proglumide. 

Lancet, 1995; 346(8984): 1231.  

24. Benedetti F, Amanzio M. The neurobiology of placebo analgesia: from endogenous 

opioids to cholecystokinin. Progress in Neurobiology, 1997; 52(2): 109-25.  

25. Brody H. The lie that heals: the ethics of giving placebos. Annals of Internal 

Medicine, 1982 Jul; 97 (1): 112-8.  

26. Hrobjartsson A, Norup M, Hrobjartsson A, Norup M. The use of placebo 

interventions in medical practice--a national questionnaire survey of Danish 

clinicians. Evaluation & the Health Professions, 2003 Jun; 26(2): 153-65. 

27. Tilburt JC, Emanuel EJ, Kaptchuk TJ, Curlin FA, Miller FG, Tilburt JC, et al. 

Prescribing “placebo treatments”: results of national survey of US internists and 

rheumatologists. BMJ, 2008; 337: 1938. 


