
The placebo effect





The problem

• 67 year old male witnessed fall from bicycle
• X-rays show new compression fractures in thoracic 

spine and lumbar spine
• Significant pain and disability





14,000 patients received 
vertebroplasties in 2015



But does it work?

• David Kallmes noticed: 
• Pain relief does not correlate with amount of 

cement injected, or the location
• In one case, cement injected in the wrong vertebra 

resulted in substantial relief.



Design a Clinical Trial

• Randomization in human clinical trials 
• Mitigates selection bias and insures against the 

accidental bias.
• It produces the comparable groups and eliminates 

the source of bias in treatment assignments. 
• Experiment: randomize to vertebroplasty versus no 

vertebroplasty



Sham procedure

• Randomized subjects to vertebroplasty versus no 
vertebroplasty
• Subjects blinded to the result
• Interventional radiologists would not know until 

the patient was on the operating room table 
whether they would perform vertebroplasty or 
sham surgery
• Is this ethical?



Sham surgery - history

Cobb and colleagues randomized 17 patients 
“seriously limited by angina” to bilateral 
internal mammary artery ligation or a blinded 
sham procedure consisting of skin incisions 
without ligating the artery 

The patients were told only that they were 
participating in an evaluation of this operation; 
they were not informed of the double- blind 
nature of the study 



Mammary artery ligation versus sham procedure

At 6 months,  patients in both groups had increases in exercise 
tolerance, and substantial reduction in use of nitroglycerin use (34% 
ligated and 42% not ligated)



N Engl J Med 2009 

Participants – 131 Patients who had one to 
three painful osteoporotic vertebral 
compression fractures



Hypothesis

• Hypothesized that patients who had undergone 
vertebroplasty would report less pain and back pain–
related disability at 1 month (the primary outcomes) 
than those in the control group 
•

N Engl J Med 2009 



Outcome

• How long follow up? One month
• (Allowed to cross over into the other treatment 

group if they wanted to)



Primary outcomes at 1 month – not 
significantly different

Intention to treat (ITT) all patients are analyzed in the groups to which they were 
randomized. i.e. “once randomized, always analyzed”



Pain

• “Patients in the two study groups showed 
immediate improvement in pain and disability after 
the procedure, and this improvement was 
sustained at 1 month”





• In conclusion…clinical improvement in patients 
with painful osteoporotic vertebral fractures was 
similar among those treated with vertebroplasty
and those treated with a simulated procedure. 

• - but Kallmes still advocates for the procedure….



Placebo effect



Surgery as placebo

• Massively inefficient
• Massively UNETHICAL – accounting for adverse 

effects and unintended complications 



• Surgeons like it because it works, because they can 
employ a unique and valued skillset that confers 
great social status. And $$

• Patients like it because it legitimizes their sickness 
behavior with the highest level of social 
imprimatur. 



• Does the medical system hack this  
cognitive/emotional vulnerability in the human OS?





A world with no suffering

• No pain, no anxiety, no aversive symptoms
• No disease?
• Scientist makes a major discovery – lifespan can be 

doubled, even tripled
– with the side effect of pain, distress, anxiety

• Take that bargain?
• Evolutionary medicine: that’s exactly why those 

things evolved



• Why is the placebo effect so powerful when it 
comes to aversive symptoms like pain

Can cause them
Can obliterate them



Psychosomatic

• Why does the brain have powerful and impactful 
mechanisms to invent symptoms?



Homeopathy bashing doctors should not be too self-satisfied



• What is the responsibility of doctors in causing 
disease, causing suffering with our invented 
constructs?



• Unethical to not take advantage of the placebo 
effect?
• to misunderstand it?

Autonomy

Beneficence

Justice

Societal Needs

Ethical Conflict



• What is the role of sickness behavior, sickness role 
in a social species like ourselves?

• Shouldn’t this get more attention?





• Need to understand why these mechanisms 
evolved to harness the placebo effect in an 
efficient way



Speculation

• Can we adaptively reduce aversive symptoms by 
targeting the microbiome?

• Nausea, pain, anxiety are all plugged in to the 
microbiome. Why has this system evolved? Missing 
microbes? Hijacking? Adaptive for the host? 
• Social benefits from sick role in setting of 

disadvantageous microbiome?

• Is this why probiotics work? Gut brain axis closes the 
loop.



http://www.plosmedicine.org/article/info%3Adoi%2F10.1371%2Fjournal.pmed.0020124


