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by comparing treatment and placebo. In 
clinical trials, the primary objective of the 
use of placebos is to find out the true effect of 
new treatment. Only by controlling placebo 
response can we study the true treatment 
effect. In this article, we will focus on the use 
of placebo in clinical trials, especially anti-
depressant trials.

Double-blind randomised 
controlled trials (RCTs)
How can we know the true efficacy (effec-
tiveness) of a certain intervention for a 
particular illness? Placebo-controlled double- 
blind randomised controlled trials (RCTs) 
are considered the ‘gold-standard’ to estimate 
treatment efficacy. Many countries require 
them in order for pharmaceutical companies 
to obtain a licence to market a new drug.

In a placebo-controlled double-blind RCT 
of antidepressants, the patients are randomly 
allocated (typically we use computer 
randomisation) to two groups. In one group 
participants take a real drug, and in the 
other group participants take a placebo. It 
is called double-blind because neither the 
participants nor the investigators in direct 
contact with the participants know which 
group the participants have been randomised 
to (i.e. they are ‘blind’ to the condition of 
the experiment they are in). Without this 
blinding, the results can be biased (we will 
explain the reason later).

We use randomisation to make sure that 
factors that can influence the results (for 
example, age, sex and severity of illness) are 
distributed equally between the placebo and 
real drug groups. By doing so, we will be able 
to assume that patients in both groups have 
similar characteristics at baseline. At the end 
of treatment, if we observe any difference 
in response between drug and placebo, we 
consider that this effect is from the true drug 
efficacy because of this random allocation.

Generally, a placebo is an inter-
vention (pharmacological and 
non-pharmacological) that does 
not have a direct, specific effect 

for the condition being treated (for example, 
cancer). The word ‘placebo’ in Latin means ‘I 
shall please’. It often looks like the real treat-
ment or looks like it has the same effect as the 
real treatment so that patients believe in their 
effect. It can take any form depending on the 
situation, for example, pills that are identical 
to real drugs, sham acupuncture (inserting a 
needle but not into the target point) or non-
specific supportive psychotherapy.

Where are placebos used?
Placebos are sometimes used in clinical 
settings. Based on a survey, 12% of general 
practitioners in the UK reported that they 
had used placebos (for example, sugar pills 
or injections of saline) at least once in their 
career (Howick et al. 2013). Placebos are 
also used in experimental studies to investi-
gate the mechanism of response to treatment 
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Figure 1 Finding the true treatment effect
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The diagram above explains how we can 
determine whether any benefits from 
acupuncture are a treatment response 
or a placebo response

The treatment effect
The placebo response consists of the non-
specific effects plus the placebo effect. The 
non-specific effects can take place regardless 
of the patient’s allocation (placebo/drug). If 
treatment has an add-on effect over placebo, 
response to the drug will be the combination 
of non-specific effect, a placebo effect and 
treatment effect. By subtracting the placebo 
response from the treatment response, we can 
obtain the true (or ‘pure’) treatment effect — 
see Figure 1.

the first measurement might be higher than 
the mean because patients often see their 
doctor at the peak of their symptom, but the 
next ones might be closer and closer to the 
mean. If you compare the measurements, it 
looks like blood pressure is decreasing over 
time, but actually the first measurements 
were unusually high, and the true mean has 
stayed the same. This is a common phenom-
enon in repeated measurements.

Parallel intervention and the  
placebo effect

Third, motivated patients may change their 
lifestyle either deliberately or unconsciously. 
They may have a healthier diet or do more 
exercise to improve their health. Such 
changes could contribute to the outcomes. 
Also, just meeting healthcare providers in 
clinical settings and believing they are in the 
treatment may influence their symptoms 
(this is the so-called placebo effect).

Why have a placebo condition?
Why do we need to compare the placebo to 
the treatment? If the placebo contains ingre-
dients that don’t actively affect the illness, 
then it should have no impact on symptoms. 
What is the meaning of using them in clinical 
trials? The answer is that they distinguish 
treatment effects (i.e. related to the active 
molecule) from other ‘non-specific’ effects 
(i.e. not related to the active ingredient, such 
as the benefit of being looked after by a team 
of specialists or being seen once a week in a 
research environment).

The necessity of double-blind placebo-
controlled RCTs was suggested in the paper 
‘The powerful placebo’ by Beecher in 1955. In 
this paper, he listed the results of 15 studies 
in which patients showed improvement of 
symptoms after taking a placebo. Patients 
reported the reduction of pain and relief of a 
cough after the injection of saline or intake of 
lactose. This means that patients can respond 
to anything that is not supposed to have an 
effect on the condition. To differentiate the 
effect of treatment from that of the placebo, 
Beecher (1955) emphasised we should 
compare them in an unbiased way.

Why do people respond to placebo?
As Beecher’s paper suggested, we find a 
change of symptoms even when patients take 
a placebo in clinical trials. For example, in 
antidepressant trials, depressive symptoms 
improve in, on average, about 35% to 40% of 
people in placebo groups. Does this mean the 
placebo relieves symptoms? To understand 
why some people respond to placebos, we 
need to identify what could contribute to the 
improvement of symptoms over time. There 
are several factors that could play a role: the 
natural course of illness, regression to mean, 
parallel intervention and a placebo effect.

The natural course of illness
First, the natural course of the illness might 
explain an improvement in symptoms. Some 
health problems get better naturally without 
treatment. For example, the common cold 
usually clears up on its own within 1 or 2 
weeks.

Regression to mean
Second, when something is measured repeat-
edly, unusually large or small values in the 
measurements tend to be followed by meas-
urements that are closer to the mean. For 
example, when measuring a biological 
variable repeatedly, such as blood pressure, 

Treatment group

Placebo group

True treatment effect

If the true treatment effect is zero that means the  
active ingredient in the treatment had no value.

non-specific effects + placebo effect + treatment effect

non-specific effects + placebo effect

treatment response (i.e. response of members of the treatment group) 
– placebo response (i.e. response of placebo group)

IN ANTIDEPRESSANT TRIALS, 
SYMPTOMS IMPROVE 
IN ABOUT 35% TO 40% 
OF PEOPLE IN PLACEBO 
GROUPS. DOES THIS MEAN 
THE PLACEBO RELIEVES 
SYMPTOMS?
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Simply meeting a healthcare professional 
and believing you are in treatment may 
have an effect
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Does the placebo effect  
really exist?
The placebo response and the placebo effect 
are terms that are often misunderstood and 
confused. As we described previously, the 
placebo response is the response observed in 
patients who receive the placebo in a clinical 
trial. On the other hand, the placebo effect 
is more complex and difficult to measure 
because there are many components that con-
tribute to the placebo effect, such as patients’ 
expectation of benefit or the interaction 
between healthcare provider and patients 
including the effect of suggestion.

Placebo interventions are often claimed 
to substantially improve many clinical 
conditions and so may be given to patients 
instead of a ‘real’ treatment. However, most 
reports on effects of placebos are based on 

unreliable studies that have not randomised 
patients to placebo or no-treatment groups. 
In 2010 Hróbjartsson and Gotzsche studied 
placebo effects by reviewing 202 trials that 
had covered 60 healthcare problems and 
where placebo treatment was compared with 
no treatment. The authors concluded that, 
in general, placebo interventions had no 
important clinical effects, i.e. patients did 
not improve.

However this is not always true. In certain 
settings, placebo interventions do influence 
patient-reported outcomes, especially pain 
and nausea (even though it is difficult 
to distinguish patient-reported effects of 
placebo from response bias because the effect 
on pain varies from being a large effect to 
being non-existent, even in well-conducted 
trials). Variations in the effect of a placebo 
was partly explained by variations in how 
trials were conducted, the type of placebo 
used, and whether patients were informed 
that the trial involved placebo.

Therefore, we suggest that the use of placebos 
in clinical practice is not recommended 
and that the only relevance for placebos  
is as a ‘neutral’ control in clinical trials.

The placebo response in 
antidepressants trials
Let’s go back to the placebo response. In anti-
depressant trials, the placebo response has 
been a major research topic for many years. 
To estimate the difference between drug and 
placebo efficiently, controlling and mini-
mising placebo response is a critical issue in 
clinical trials. In 2002, Walsh et al. reported 
that placebo response in antidepressant trials 
has been increasing since the 1980s. As more 
trials failed to show the efficacy of antidepres-
sants recently, some researchers suggested 
that high placebo response rates contributed 
to these failed trials. This also led to a rising 
concern about the efficacy of antidepressants. 
However, two recent studies provided new 
evidence to end the debate.

Furukawa et al. (2016) analysed 252 RCTs 
of antidepressants and examined whether 
the placebo response rate in clinical trials 
has been increasing. The results showed that 
the placebo response rate has been stable 
since 1990. Up to the years around 2000, 
the placebo response rate appeared to be 
increasing, but this was due to the change in 
study design. Newer studies tend to be longer 

MOST REPORTS ON EFFECTS 
OF PLACEBOS ARE BASED ON 
UNRELIABLE STUDIES THAT HAVE 
NOT RANDOMISED PATIENTS TO 
PLACEBO OR NO-TREATMENT 
GROUPS
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methodological problems about measure-
ment and complex factors contributing to 
response make it difficult to evaluate the 
placebo effect. Also, placebo response/effect 
can vary depending on the intervention, sit-
uation and person. Currently we have little 
evidence to predict who and when each 
individual will respond to placebos. Many 
questions remain to be answered in placebo 
research and perhaps the study of psychol-
ogy is best placed to answer most of these 
questions.

With the result of these two studies, 
we now think there is strong evidence to 
support the efficacy of antidepressants over 
placebos. Whether this difference is clinically 
worthwhile in comparison with costs and 
possible side effects is a clinical decision 
taken by GPs and psychiatrists.

The future of placebo research
Placebos have been an intriguing topic in 
clinical trials for more than half a century. 
However, we need to accumulate more 
evidence based on less biased trials to better 
understand placebo response/effect. The 

and involve more research centres. When 
these trends in design were controlled for, 
research participants responded to placebo 
at the same rate through these years.

Further research by Cipriani et al. (2018) 
involved 522 published and unpublished RCTs 
comparing 21 antidepressants and placebos 
to evaluate the efficacy of antidepressants. 
This latest and most comprehensive 
systematic review of antidepressants showed 
that all included antidepressants were more 
efficacious than placebos, on average. Among 
21 widely used antidepressants, some drugs 
showed more efficacy than others, but even 
the least efficacious drug was better than 
placebos. Although they assessed only acute 
treatment (up to 12 weeks), this huge and 
methodologically rigorous study produced 
strong evidence that there is a difference 
between antidepressants and placebos.

Andrea Cipriani is NIHR research 
professor at the department of 
psychiatry of the University of Oxford, 
honorary consultant psychiatrist 
and associate director of the R&D 
department at the Oxford Health NHS 
Foundation Trust and editor-in-chief of 
evidence-based mental health at BMJ 
Group.

Toshiaki Furukawa is a psychiatrist, 
epidemiologist and trained cognitive 
behavioural therapist. He is professor 
and chair of the department of health 
promotion and human behaviour, 
Kyoto University Graduate School 
of Medicine/School of Public Health 
and deputy editor of evidence-based 
mental health at BMJ Group.

Kiyomi Shinohara is a clinical 
psychiatrist trained at the department 
of health promotion and human 
behaviour of the Kyoto University 
Graduate School of Medicine.

 

Beecher, H. K. (1955) ‘The powerful placebo’, Journal of the American Medical Association,  
Vol. 159, pp. 1,602–6.

Furukawa, T. A., Cipriani, A., Atkinson, L. Z. et al. (2016) ‘Placebo response rates in 
antidepressant trials: a systematic review of published and unpublished double-blind 
randomised controlled studies’, Lancet Psychiatry, Vol. 3, pp.1,059–66.

Howick, J., Bishop, F. L., Heneghan, C. et al. (2013) ‘Placebo use in the United Kingdom: results 
from a national survey of primary care practitioners’, PLoS One. Available at: www.tinyurl.
com/y8okguj6.

Hrobjartsson, A. and Gotzsche, P. C. (2010) ‘Placebo interventions for all clinical conditions’, 
Cochrane Database of Systematic Reviews. Available at: www.tinyurl.com/y9vo4lgz.

Walsh, B. T., Seidman, S. N., Sysko, R. and Gould, M. (2002) ‘Placebo response in studies of 
major depression: variable, substantial and growing’, JAMA, Vol. 287, pp.1840–7.

References 

Given that in 2017 the NHS gave out 
64,700,000 prescriptions for antidepressants, 
you’d think that, if they do work, we all ought 
to be feeling chirpy. But are we?

Although antidepressants have a 
measurable effect on mood, as explained in 
the preceding article on the placebo effect, 
we might like to know the answer to a couple 
more questions before we decide to take the 
antidepressants:

 ■ How big is the effect? Are there big changes 
in mood or are they so small that you might 
miss them?

 ■ What are the possible downsides of taking 
this medication?

The evidence indicates that antidepressants 
have a reasonable effect on people who have 
been hospitalised with severe depression, 
but have a small effect on people with mild 
depression who are the bulk of those taking 
the medication (see Khan and Brown 2015).

On the second question, there are many 
side effects to taking this medication (check 
the NHS website) and many people stop 
taking them because of these effects. 
Such drop-outs are often excluded 
from the data in trials and this 
then boosts the apparent 
success rate of the 
drugs.

So, the antidepressants 
might help you to feel 

a bit better, but 
how much better 
and at what cost?

Phil Banyard
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