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Terms and Concepts 



Placebos:*Common*Clinical*Prac-ce,*19th*>*early*20th*
Century*

•  "One of the most 
successful physicians I 
have ever known has 
assured me that he used 
more bread pills, drops of 
colored water, and 
powders of hickory ashes, 
than of all other medicines 
put together” 

•  Thomas Jefferson (1807) on Pious 
Fraud 



Early Twentieth Century 
Richard Cabot, Professor of Medicine, 
Harvard Medical School:  �[I was] brought 
up, as I suppose every physician is, to use 
placebo, bread pills, water subcutaneously, 
and other devices . . . How frequently such 
methods are used varies a great deal I 
suppose with individual practitioners, but I 
doubt if there is a physician in this room 
who has not used them and used them 
pretty often . . . I used to give them by the 
bushels�. 
 
Cabot RC. The use of truth and falsehood in 
medicine: an experimental study. Am Med 1903.  
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Beecher HK. The powerful placebo. 
JAMA 1955 

 
�It is evident that placebos 

have a high degree of 
therapeutic effectiveness in 

treating subjective 
responses, [with] decided 
improvement, interpreted 

under the unknowns 
technique [double-masked] 
as a real therapeutic effect 

being produced in 35.2 
+2.2% of cases.� 

8 



National Survey of Placebo Usage  

! 50% of US physicians used placebo treatments on 
a regular basis:   
!  3%  saline 
!  2%  sugar pills 
!  41% analgesics 
!  38% vitamins 
!  13% antibiotics 
!  13% sedatives  

BMJ 2008; 337 
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Stimulation of the Psychosocial Context  
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Stimulation of the Psychosocial Context  

Unconditioned Stimuli 
(e.g., drug) 
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Stimulation of the Psychosocial Context  

Association learning 
(conditioned stimuli) 

Higher brain functions 
• Cognition (anticipation / 

expectation) 
• Motivation 
• Emotions 
• Hope 
• Occur via suggestions 

and observational 
learning 

Unconditioned Stimuli 
(e.g., drug) 
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Wager & Atlas, 2015 
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Panel 2.
Contributions of the psychosocial context surrounding the patient (or placebo component of a
given therapy) to the overall response

Finniss et al. Page 19

Lancet. Author manuscript; available in PMC 2011 February 20.
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Mechanisms of Action (drug/placebo) 
•  Expectancy 
•  Conditioning 
•  Therapeutic relationship 

•  Placebo by proxy 
•  Expectations of a patient towards his/her treatment occurs in 

a social context where proxies (family members, caregivers, 
relatives) respond to symptoms and their improvement and 
worsening as well 

 
Grelotti & Kaptchuk, 2011; Kaptchuk et al., 2008 

 



Mechanisms: Expectations and Conditioning  
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Enck, Bingel, Schledowski & Rief, 2013 



Expectation: Open vs. Hidden Administration  

• Comparison of open and hidden administration of 
medications 

•  i.e., buprenorphine, tramadol, ketorolac and metamizole 
for post-operative pain. 

• Open injections: 
•  “This medication is a powerful painkiller” 

• Hidden injections: 
•  Patient unaware of drug administration 
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Open vs. Hidden Administration   
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Colloca & Benedetti, 2005 

Open vs. Hidden Administration   



Conclusions: Mechanisms 

Psychological 

•  Verbal instruction 
that anticipates a 
benefit 

•  Developing 
expectation of 
analgesia 

•  Recalling 
previously 
acquired pain 
relief 

•  Personality traits 

Neurochemistry 

•  Release of 
endogenous 
neuromodulators: 
opioids and 
dopamine 

•  Antagonized by 
naloxone 

Neurophysiology 

•  Functional 
neuroimaging 
indicating activity 
changes in the 
modulatory 
system 
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Placebo response (psychophysiological reaction) = Symptom reduction – confounding variables !

Expectation!

Conditioning !

Natural historyRegression to the 
mean!

Unidentified Co-
Interventions !

Observer biases!
 & Ambiguity (false 

positive)!

True Placebo Effect !

“Apparent 
placebo effects“ !
•  Artifacts!
•  Confounding 

variables!
!

Symptom reduction / “Improvement” !

Control groups (e.g. natural history) !

Components of the Placebo Effect 
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Tracey I, 2008 Br. J. Anaesth.

Components of Pain Perception:  
The Pain Matrix 
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The Pain Matrix 
•  Large distributed brain network 
•  Sensory component: primary 

somatosensory (S1) secondary 
somatosensory (S2), thalamus and 
posterior parts of insula 

•  Affective and cognitive component: 
anterior parts of insula, anterior 
cingulate cortex (ACC) and 
prefrontal cortex (PFC) 

Components of pain perception: 
1.  Sensory-discriminative

Where and how strong is the stimuli 
2. Affective-motivational

How unpleasant is the stimuli
3. Cognitive-evaluative

Memory – previous experiences?

Melzack & Casey, 1968

Apkarian et al., 2005 European J.o. Pain 
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Remifentanil    Placebo 

Petrovic et al., 2002 Science 295: 1737-40

ACC 

PAG 

PAG: periaqueductal grey  
ACC: anterior cingulate cortex 

# Common neuronal correlate of opioid and placebo analgesia 

Findings from Functional Imaging 
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Findings: 
Placebo effect is mediated by endogenous 
opioid activity on mu-opioid receptors.

Expectation-induced placebo analgesia 
activates the pain matrix.

Method: Ligand-PET [11C]Carfentanil Imaging 

RACIng: rostral anterior Cingulum  
Ins: Insula  
NAcc: Nucleus accumbens  
DLPFC: dorsolateraler prefrontal Cortex 
Amy: Amygdala 
Tha: Thalamus 

Zubieta et al., 2005 J. o.Neuroscience 

Placebo Analgesia Activates the Pain Matrix 
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Tracey, I. Nature Medicine (2010) 

Key Regions Involved in Pain and 
Placebo 
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Nocebo Effects 

Bingel et al., 2011 



Biological Correlates 

Finniss, Kaptchuk, Miller, & Benedetti, F. (2010) 
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Flow of Patients in Placebo / IBS Study 
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Intake  
+  

Sham 
Acupuncture 
(no engaged care) 

Intake 
+  

Sham 
Acupuncture 

(engaged care) 

Intake  
+  

No Treatment 

Hypothesis: No Treatment < Limited < Augmented 

< < 
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   a) acupuncture needle     b) placebo needle  c) verum  needle 

 

Streitberger. Lancet 1998 

Sham Acupuncture Needle 



• Placebo treatments were performed twice a 
week. At each session, six to eight dummy 
needles were placed for 20 minutes over 
predetermined non-acupuncture points on the 
arms, legs, and abdomen; 

 

Interventions 



 
•  Initial visit (duration <5 minutes) during which 
practitioners introduced themselves and stated 
they had reviewed the patient’s questionnaire and 
“knew what to do.” 

• They then explained that this was “a scientific 
study” for which they had been “instructed not to 
converse with patients.” 

 

Limited Interaction 



•  Questions concerning symptoms, how irritable bowel 
syndrome related to relationships and lifestyle, possible 
non-gastrointestinal symptoms, and how the patient 
understood the “cause” and “meaning” of his or her 
condition.  

•  Behavior:  
1.  A warm, friendly manner  
2.  Active listening  
3.  Empathy  
4.  20 seconds of thoughtful silence while feeling the 

pulse or pondering the treatment plan 
5.  Communication of confidence and positive 

expectation 

Augmented Interaction 



Outcome Measures 
• IBS Adequate Relief
• IBS Global Improvement
• IBS Symptom Severity Scale
• IBS QoL
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Results 
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Results 
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Asthma Study 
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Randomized 
n=270 

Sham Device 
n=133 

Placebo Pill 
n=133 

Sham Device 
n=60 

Acupuncture 
N=59 

Amitriptyline 
n=59 

Placebo Pill 
n=59 
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Sham Device vs. Inert Pill: Conclusions  

•  A validated sham acupuncture 
device has a greater placebo 
effect on subjective outcomes 
than oral placebo pills 

•  A placebo analgesia effect 
beyond the natural evolution 
of a disease is detectable over 
time 

•  Adverse events and nocebo 
effects are linked to the 
information provided to 
patients 
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•         Acupuncture represents a co-mingling of:
                       ���   (obtain the qi)
                       ������(treat spirit)
  OR:  Acupuncture represents a co-mingling of: 
       A.  needling factors (technical physical details of 

acupuncture) &
       B.  psychosocial factors

Tao Liu eCAM 2008

East Asian Medical Theory: Accounting 
for Placebo Effects 



Concluding Remarks 

• East Asian medicine understands healing as 
the interaction of “intervention” with how the 
practitioner aligns the patient to receive, absorb 
and transform different energy. 

• “Intervention” is a unity of the “method” and 
“practitioner.”   



Concluding Remarks 
 
• Placebo studies elucidates the elaborate drama that 

surrounds pills and procedures that includes a 
mixture of symbols, words and behaviors mingled 
with hope, uncertainty, fear, empathy, and trust.    

• Placebo studies has begun to elucidate some of the 
underlying biology of placebo responses. 

• Placebo studies directly addresses the enduring 
moral practices of caring, the expressions of 
kindness and decency and the commitment to be 
present.   

 



 
 
 
 
 

Thank you for your 
attention 



2009; 361: 569 





PLoS 2012 



Apud and Weinberger et al., CNS Drugs, 2007, 21(7) 
535-557 
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low-activity 
more dopamine 
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high-activity 

less dopamine 
 





met/met  
(more dopamine)   

“responder”!

val/val 
(less dopamine)  
“non-responder” 

 

COMT genotype (β = 0.19; p = .02) 
COMT genotype x treatment arm (β = 0.17; p =.035) 

(N=104) 
 

 Catechol-0-Methyltransferase (COMT) genotype 
is associated with IBS  placebo response 
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Open-Label Placebo in IBS: Study Flow 
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Legal and Ethical Considerations 
•  Placebos arms are not acceptable 

particularly when there is an effective 
intervention to avoid significant morbidity 
or mortality   
•  i.e. ALL, meningitis, status epilectus, 

status asthmaticus 
•  Placebo may be acceptable if 

•  No commonly accepted therapy 
•  Commonly used therapy is of 

questionable efficacy 
•  Commonly used therapy has 

significant side effects 
•  Disease has spontaneous 

exacerbations and remissions 
•  Placebo is an add-on to established 

therapy 
 

(AAP Committee on Drugs, 1995) 
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Placebo Response Rate in Children 

MDD (%) OCD (%) AD (%) ADHD (%)

Children 60 40 42 20-30

Adolescents 49 32 32

Pooled 50 31 40

Adults 38 23 33 10
(Cohen*et*al.,*2008;*Waldbush*et*al.,*2009;*Wilens*et*al.,*2002)*



68 

Placebo Response Rate in Children 
•  Epilepsy*

–  Children*had*a*significantly*higher*placebo*response*rate*in*
comparison*with*adults*(19.0*vs.*9.9%)**

–  but*not*to*medica-on*(37.2*vs.*30.4%)*

•  Migraines*
–  Children*had*a*significantly*higher*placebo*response*rate*in*
comparison*with*adults*(57.5%*vs.*29.9%)**

–  responses*depends*in*part*on*the*route*of*administra-on*
*

•  Func-onal*abdominal*pain*
–  Children*have*a*high*placebo*response*rate*(around*50%)**

*

•  Placebo*Analgesia*
–  comparable*to*adults*(Krummenacher,*Kossowsky*et*al.,*submiVed)*

(Rheims*et*al.,*2008)*

(Kossowsky*et*al.,*in*prepara-on;*Loder*et*al.,*2005;*Sun*et*al.,*2013)*

(Kossowsky*et*al.,*in*prepara-on)*


