
Deeper into placebo, nocebo and the 
Hawthorne effectHawthorne effect
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Randomised, double-blind 
placebo-controlled trials
Many advantages, but most importantly:
• The elimination of selection bias (to each arm of 

study)
• The elimination of conscious or subconscious bias 

by investigators or patients

BUT: Placebo, nocebo and Hawthorne 
effects can make the result of any by investigators or patients

• Random allocation is an assumption for common 
statistical methods

y
study difficult to interpret.

• Ensure any effect of participation does not bias 
the result
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PlaceboPlacebo
From the Latin: placēbō:
"I shall please” "I shall please” 

(Latin verb: placeō, "I 
please") 

Placebo Domino in regione vivorum

Vulgate bible St  Jerome

“a simulated or otherwise 
medically ineffectual treatment 

Vulgate bible – St. Jerome

Office of the Dead was called ‘the 
placebo’y

for a disease or other medical 
condition intended to deceive the 
recipient. 
Sometimes patients given a 

placebo

Placebo singers came to attend the 
office pretending they knew the 

Sometimes patients given a 
placebo treatment will have a 
perceived or actual improvement 
in a medical condition, commonly 

deceased in order to share in the 
feast on offer

These placebos were fakers – not 
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called the placebo effect.”
These placebos were fakers – not 

real. Hence placebo as ‘fake 
treatment’



HistoryHistory
18th century. Defined as a "commonplace method or medicine“.

1811 it was defined as "any medicine adapted more to please than to 
benefit the patient", sometimes with a derogatory implication, but not 
with the implication of no effect. (Kaptchuk 1998)

1903 Richard Cabot said that he was brought up to use placebos, but 
concluded "I have not yet found any case in which a lie does not do more 
harm than good". 

1961 Henry Beecher found that surgeons he categorized as enthusiasts 
relieved their patients' chest pain and heart problems more than skeptical
surgeons.(Beecher 1995)g ( )

1960s placebo controlled trials became the norm in the approval of new 
medications.
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2011 Program in Placebo Studies established at Harvard Medical School.
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Surgeons randomized patients with stable angina and ECG changes Surgeons randomized patients with stable angina and ECG changes 
evident on exercise to have MAL or simply the skin incision through 

which the operation was performed.
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ResultsResults

No difference in 
the reported 

 f rate of 
improvement in 
symptoms or 
use of use of 
nitroglycerine

ECG changes 
were not 
different before 
and after
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and after



Di iDiscussion
 “The frightened, poorly informed man with 

angina, winding himself tighter and tighter, 
sensitizing himself to every twinge of chest g y g
discomfort, who then comes into the environment 
of a great medical center and a powerful positive 
personality and sees and hears the results to be personality and sees and hears the results to be 
anticipated from the suggested therapy is not the 
same total patient who leaves the institution with 
h d k ”the trademark scar.” (Dimond 1960)
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Is sham hyperbaric a 
placebo?
 Common placebos include inert tablets, 

vehicle infusions, sham surgery and other 
procedures based on false information (Lanotteprocedures based on false information.(Lanotte
2005)

 But a compression would cease to be a  But a compression would cease to be a 
placebo if we took the position that the 
procedure had some therapeutic value due to 
 pressure itself
 minor increases in PIO2
 minor increases in PIN2minor increases in PIN2
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So placebo treatment seems p
simple…
 You randomise subjects to receive your 

real treatment or an inert/ineffective 
alternativealternative

 You blind everyone you can y y

 Any difference in outcome must be due to:y
 the effect of the real treatment plus placebo
 versus placebo effect alone
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But is it that simple?But is it that simple?
Placebos can also have a surprisingly positive  Placebos can also have a surprisingly positive 
effect on a patient who knows that the given 
treatment is without any active drug, as 
compared with a control group who knowingly did 
not get a placebo.(Kaptchuk 2010)

 Tested whether open-label placebo (non-deceptive 
and non-concealed administration) is superior to a 

l h h dno-treatment control with matched patient-
provider interactions in the treatment of irritable 
bowel syndrome (IBS).y ( )
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Kaptchuk 2010

Widespread 
improvements in placebo 
over no treatmentover no treatment
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Imagine an experimentImagine an experiment…

To investigate the efficacy of 
HBOT for the treatment of 
“F ld i Di ”“Feldmeier Disease”

A chronic, incurable central 
neurological disease with neurological disease with 
generally intractable 
symptoms and signs
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Pt  ith FDPts with FD A simple case series

20 
treatments 
with HBOT

Symptoms 
improved 

70%

Natural 
history
20%70% 20%

Conclusion: HBOT seems to improve symptoms of FD OR
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p y p
there is a placebo/participation effect



Pt  ith FDPts with FD A non-random cohort

20 
treatments Standard 

treatmentwith HBOT treatment

Symptoms 
improved 

70%

Symptoms 
improved 

30%70% 30%

Conclusion: HBOT seems to improve symptoms of FD OR
there is a placebo/participation effect
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A double-blind randomised, 
sham controlled trial

Sham: air at 1.3ATA for 
90 minutes. 
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Major outcome one Badness score 1

∆ pre-exposure 
to 6 weeks 
P<0.05 both 

dn
es

s”
 groups

No difference 

“B
adbetween groups

Mike Bennett  Prince of Wales Hospital 17



Potential conclusions

1. HBO works to alleviate the symptoms of FD, and 
so does the sham therapy

2 Neither HBOT nor the sham work  The 2. Neither HBOT nor the sham work. The 
improvement shown here represents a placebo or 
participation effect
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C l iConclusions…
 “both groups improved more than would be 

expected (at) 6 months”
 “Given that HBO  in this controlled study   “Given that HBO2, in this controlled study, 

demonstrates no therapeutic value, requires long 
treatment series, is expensive, exposes patients 
to potential side effects, and has limited 
availability, clinical usage is not warranted…”

 NOT: “Both the mild air and traditional HBO2
treatments work”
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Boussi-Gross 2013Boussi-Gross 2013
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Question the use of ‘sham’ Q
HBOT
 Even trivial pressure exposures may produce 

therapeutic effects

 It is not possible to design a truly inert sham 
exposure in a chamberexposure in a chamber

 Therefore it is unhelpful and misleading to do  Therefore it is unhelpful and misleading to do 
so
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Randomised

No blinding

RCT ends here
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Is sham hyperbaric a 
placebo?
 Common placebos include inert tablets, 

vehicle infusions, sham surgery and other 
procedures based on false information (Lanotteprocedures based on false information.(Lanotte
2005)

 But a compression would cease to be a  But a compression would cease to be a 
placebo if we took the position that the 
procedure had some therapeutic value due to 
 pressure itself
 minor increases in PIO2
 minor increases in PIN2minor increases in PIN2
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Summary of HBOT dose/response
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Everything should be made as simple as y g p
possible, but not simpler. Einstein
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Supporting evidencepp g
 Experience in acute mountain sickness
 Elzion 2000

 Brain slices behaviour at 10MP (about HPNS)
 Hanlo 1997 Hanlo 1997

 Hydrocephalus and myelination
 Berman 2013 Berman 2013

 Malignant hypertension
 Johnson 2012

 Malignant Hypertension
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What is the mechanism?What is the mechanism?
 Placebo response is simply the patient  Placebo response is simply the patient 

response that cannot be attributed to an 
investigational intervention

 There are multiple possible components of a 
measured placebo effect. 
 Altered levels of hormones or endorphins
 Expectancy effects

Regression to the mean Regression to the mean
 Flawed trial methodology  
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Levine 1978Levine 1978
Blinded RCT of post-op 
dental extraction pain
Pain assessed by VAS (0-10)

Patients in this figure are 
those given placebo at T1those given placebo at T1
and naloxone at T2.

Patients either responded to 
l b   h  did placebo or they did not.

When given naloxone the 
pain increased in both pain increased in both 
groups.

Conclusion: Placebo acting 
th o gh opi te e epto
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through opiate receptors.



 J of Neurotrauma 2012
16 ti t  40 1h  t t t  t  16 patients: 40 1hr treatments at 
1.5ATA

 Improvements in symptoms  neuro  Improvements in symptoms, neuro 
exam, IQ (+15pts), delayed and 
working memory; QoL etc…o g e o y; Qo etc

SPECT – diffuse improvements in 
regional CBFg
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SPECT changesSPECT changes
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Is the persistent post p p
concussion improvement 

ith HBOT  l b   t?with HBOT a placebo or not?

 “The imaging results in Harch's patients show 
clearly that we are not dealing with a pure 
placebo effect (unless anyone wants to argue 
that "placebo" effects manifest as changes in 
brain blood flow) ”brain blood flow).
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Newberg et al

(Meissner 2011)

Placebo-related neuroimaging changes in multiple studies 2004 to 2011.
The top down activation of endogenous analgesic activity via the 
descending modulatory system represents an integral part of the 

mechanisms of placebo analgesia.

FUNCTIONAL NEUROIMAGING CHANGES WITH PLACEBO
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N bNocebo

 Latin for "I shall harm”  A harmless substance  Latin for I shall harm . A harmless substance 
that creates harmful effects in a patient who 
takes it. The nocebo effect is the negative 
reaction experienced by a patient who 
receives a nocebo. 
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Hawthorne effect

First reported 
following a research following a research 
programme 
investigating 
methods of 
i i  increasing 
productivity in the 
Western Electrical 
Company's p y
Hawthorne Works in 
Chicago during the 
1920s and 30s
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Hawthorne effectHawthorne effect
 A form of reactivity whereby subjects improve or 

dif   t f th i  b h i  i   t  th  modify an aspect of their behaviour in response to the 
fact that they know that they are being studied, not in 
response to any particular experimental manipulation. 

 The original studies investigated productivity in 
response to changes in the workplace – but whatever 
h   d  l  lt d i  i t  changes were made always resulted in improvements 

that then faded away (e.g. in response to both 
increasing and decreasing illumination).

 Concept has been extended to treatment response in 
clinical trials. The mechanism is unclear. 
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Implications for HBOT
 The Hawthorne Effect should not affect assessment of 

the difference between intervention and control.

M  lt i   i fl t d ti t  f ff t i  i   May result in an inflated estimate of effect size in 
routine clinical settings by over-estimating response in 
both groups. 

 If a treatment is equally ineffective as the control, 
then both groups may improve, BUT

 If a trial is unblinded, the Hawthorne effect may bias 
the results in favour of the ‘active’ treatment arm –
whether or not it is ‘truly’ effective. 
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Adair 1984Adair 1984
 An experimental effect depends on the 

pa ticipants' inte p etation of the sit ationparticipants' interpretation of the situation.
 It is not awareness per se, nor special attention 

per se, but participants' interpretation that must 
be investigated in order to discover if/how the be investigated in order to discover if/how the 
experimental conditions interact with the 
participants' goals. This can affect whether 
participants believe something, if they act on it or participants believe something, if they act on it or 
do not see it as in their interest, etc.

 the most important (though not the only) aspect 
of this is how the participants interpret the of this is how the participants interpret the 
situation. Interviewing them (after the 
"experiment" part) would be the way to 
investigate this.
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EDUCATIONLEADERSHIP
learning

expertise

motivation
feedbackUncontrolled novelty 

( h i ) expertise(charisma)
reflection

‘Hawthorne’ effect

feedback
motivation

feedback

expectations of 
researchers

intervention

attention

There is an absence of a comprehensive catalogue of the ways in which 

CLINICAL TRIALSOTHERS?
researchers
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human awareness sometimes affects the outcomes of experiments on 
human participants



Bottom lineBottom line
 Only RCTs can reliably infer causationy y

 There is no substitute for rigorous trial 
methodologymethodology

 Always consider alternative explanations for both y p
anticipated and unanticipated results AND modify 
trial procedures to minimise any misinterpretation 
before you starty

 Use Occam’s razor (lex parsimoniae) to interpret 
findingsfindings.
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