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Understanding 
the Role  
of the Placebo 
Response in 
Clinical Trials

Placebo effects can be a valuable adjunct in 
patient care but finding their most effective 
use in clinical research remains a challenge. 
Without a well-planned mitigation strategy, 
inflated levels of placebo response can lead 
to failed or delayed clinical trials.
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Introduction

At 75, Bonnie Anderson suffered from osteoporosis and experienced daily 
excruciating pain after breaking her spine during a fall. Bonnie enrolled in a 
clinical trial at the Mayo Clinic testing vertebroplasty—the injection of 
medical cement into the bone to strengthen the fracture. More than 10 years 
after the surgery, Bonnie is back to playing golf, pain free. Although Bonnie 
was in the placebo arm of the vertebroplasty study and did not receive the 
cement injection, she still experienced a dramatic, lasting improvement. The 
trial, which randomized 131 patients to receive vertebroplasty or a simulated 
procedure without cement, failed to separate from placebo. Both study 
arms showed improvement in pain and function. The trial triggered a 
controversy that is ongoing today, yet vertebroplasty is still performed as a 
routine procedure, often covered by insurers.
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Understanding and managing the placebo 
response in RCTs requires a skillful balance of 
multiple variables that may need to be 
individualized to the condition being studied. 

The above example, albeit dramatic, demonstrates the challenges placebo arms often pose in 
clinical trials. Used to best effect, these control arms can reliably reveal the benefits of an 
investigational therapy. Separately, they can be valuable tools to enhance the effect of therapies 
once they are on the market. But placebo controls, when poorly designed or implemented, can 
also be liabilities in randomized controlled clinical trials (RCTs), leading to loss of promising 
treatments when high placebo responses mask the true effect of the drug. Understanding and 
managing the placebo response in RCTs requires a skillful balance of multiple variables that 
may need to be individualized to the condition being studied. 

In the last several decades, sponsors of RCTs report seeing an increase in the rate of placebo 
response in multiple indications, particuarly in Central Nervous System (CNS) studies, but not 
limited to neuroscience. This has resulted in failed studies and delayed or abandoned projects 
and has contributed to steadily rising research and development costs. The industry cannot 
afford to lose promising treatments due to methodological artifacts or distortions. 

The causes of the placebo response are multifactorial and are seen in both the active and 
control arms of RCTs. While our understanding of these effects is still imperfect, knowledge of 
the underlying mechanisms has deepened in recent years and continues to evolve. Moreover, 
our industry has devised important strategies to minimize the placebo response through better 
trial design and best practices applied throughout the study. 

The objective of this whitepaper is to distill the current literature concerning the placebo 
response and its impact in clinical trials, consider putative contributing factors and explain how 
Syneos Health helps clients and partners in this space. Because each protocol is different, we 
consult with clients in a dynamic fashion, arriving at a placebo mitigation strategy that’s tailored 
to the trial’s objectives. Consistent with our vision of shortening the distance from lab to life, 
Syneos Health offers solutions that enhance research quality so each study accurately reflects 
the impact of a drug on defined target populations.
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What Are Placebo Effects and When  
Do They Cause Concern?

Technically speaking, not all beneficial patient responses seen in a control group are the result 
of placebo effects. They may simply reflect the natural history of the disease, something about 
the doctor-patient interaction, or other elements. Here’s how these components fit together: 

Components of a placebo response | Control group response is not all placebo effect

PLACEBO
RESPONSE

Study design, end point choice
Site factors and Pt bias; doctor-patient interaction
Demographics and patient factors
Geography and culture
Natural history of the disease
Regression to the mean
Hawthorne Effect
Placebo Effect

Factors that comprise the placebo response become a problem in two clinicial trial contexts: 
First, when the placebo response is not “additive,” meaning researchers can’t determine the 
treatment effect simply by subtracting the response in the placebo group from that of the 
treatment group; Second, if there are floor/ceiling effects, i.e., a small window to see drug effect 
over placebo response.

Additive

RESPONSE

BASELINE

Placebo
Response

Placebo Active

Drug 
Response

Drug
Effect

Non-Additive

Placebo Active

Drug 
Response

Observed
Drug Effect

Floor/Ceiling

Placebo Active

True Drug 
Effect

Observed 
Drug Effect

Placebo Response Placebo Effect

Average improvement of a symptom or 
physiological condition following a placebo 

intervention in an RCT. It is affected by 
methodological factors (regression to the mean, 
response bias), the natural course of the disease,  

and contextual factors such as 
expectation and learning.

Outcome caused by a placebo manipulation. 
It reflects the neurobiological and 
psychophysiological response of  

an individual to an inert substance  
or sham treatment and is mediated  

by various factors that make up 
the treatment context. 

UNDERSTANDING THE ROLE OF THE PLACEBO RESPONSE IN CLINICAL TRIALS
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Placebo Response in Clinical Practice 
and Research

At its best, the practice of medicine facilitates personal encounters between healer and 
patient. A medical team uses all available means to enhance therapeutic benefits: increasing 
interpersonal rapport, enhancing cognitive factors such as patient expectations, associated 
learning processes and suggestibility—all of which can trigger internal neurobiological 
phenomena to maximize response to treatment. Supportive communication with patients 
includes providing materials that reduce anxiety and foster healing. A comfortable waiting 
room may help, as may professional attire of doctors. Most of all, empathetic care from 
physician improves patient wellbeing. In patients with diabetes, this has been shown to 
improve glycemic control and LDL levels of patients with diabetes, while flu patients treated 
by empathetic physicians have, on average, two fewer days of cold symptoms compared with 
those treated by less empathetic doctors.

In contrast with routine medical care, the clinical trial setting is a purely scientific, “artificial” 
environment honed to determine if a new treatment is more effective than a control group, 
which can be an intervention, the standard of care or a placebo. Here, heightened placebo 
effects erode assay sensitivity--our ability to detect differential response between treatments. 
Research teams thus strive to minimize placebo response in drug development programs. But 
one conundrum is instantly clear: Some things we do to help patients outside of a study, such 
as fully leveraging a placebo response, are practices we must avoid in a clinical trial.

Placebo in clinical practice: 
the good news

• Placebo effect is an integral part
of healing

• Can be part of a patient-centered
plan emphasizing communication

• Enhances patients’ self-healing potential

• Can help develop trust and respect
among patients and medical teams

• Can amplify the impact of medical
teams using every available resource

Placebo in clinical trials: 
the bad news

• Can fight with intended design as the
inert control arm

• Heightened presence may muddy the
contrast between drug effect and no
effect, especially in pain and CNS studies

• Physician is nudged into the role of
passive observer, rather than a healer

• Identified as the cause of failure in
many studies

Benefits and Liabilities



6

Factors Mediating Placebo Responses

How do you design and conduct a trial to ensure that placebo effects are not inflated in any arm 
of the study? Here is a quick rundown of factors that affect your study:

The therapeutic effect of research study participation: 

• Even in the absence of direct clinical interaction, participating in a trial can 
lead to perceived improvement across all study arms. This is described as the 
“Hawthorne effect”—the tendency of individuals to experience wellbeing 
and/or change their behavior in response to the additional attention they 
receive throughout a study.

Information influencing subject´s expectations: 

• It is extremely difficult to control the verbal and non-verbal information to 
which RCT subjects are exposed. This is especially concerning, given that 
around half of the overall treatment effect in RCTs seems attributable to 
contextual effects.

• Additional design-based factors such as longer trial duration, a larger 
number of active treatment arms in the trial, a greater number of study sites 
and countries in the trial, a larger number of patients, a younger mean age 
(in the placebo arm), and lower severity of symptoms at baseline (in the 
placebo arm) as well as moving from classical head-to-head comparisons to 
add-on studies in treatment resistant populations all can push placebo 
effects either up or down.

Reliability of scale administration: 

• One of the primary mediating factors for separating placebo-drug effects in 
RCTs is reliable administration of psychometric scales. This applies both to 
patient-reported outcomes (PROs) and clinician-reported outcomes 
(ClinROs), although a larger placebo response has been found in trials with 
patient-reported outcomes. 

• Positive expectancy regarding study drug efficacy (or placebo when blinded) 
can influence how both patients and clinicians rate efficacy. Research has 
confirmed that a clinician’s positive expectations or attitudes concerning 
effects of a treatment may influence a patient’s expectation of benefit or the 
measured efficacy of the drug.

UNDERSTANDING THE ROLE OF THE PLACEBO RESPONSE IN CLINICAL TRIALS
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• Erratic ratings (i.e. clinically unexpected symptom fluctuations over a short 
period of time) are a key risk factor in the ability of trials to provide a clear, 
accurate signal. The problem may occur due to insufficient calibration of the 
raters on the scale conventions or interviewing styles. It may be also a matter 
of inconsistencies or deficiencies in a single rater’s interview and 
measurement/scoring technique.

• Identical ratings may be an even greater concern. They may indicate 
expectation bias of no change, very unreliable performance of raters or even 
data fabrication. Clinical characteristics of psychiatric disorders and 
psychometric properties of ClinROs employed to measure their severity 
undergo natural score fluctuations, even in clinically stable subjects. 
Therefore, it should be unusual to obtain identical scores at two subsequent 
visits. For example, in the PANSS assessment commonly employed in 
schizophrenia trials, two random raters reviewing the same videotaped 
interview should agree on all 30 items in only 0.016% of cases.

Treatment presentation and settings: 

• We know subjects’ perception of a placebo is influenced by its color, size, and 
form. Injections elicit a stronger placebo effect than oral medications, and 
capsules are perceived to be more effective than tablets. In pain studies 
around one-third of all volunteers consistently show a placebo hypoalgesia 
effect—pain relief driven by the expectation of a positive outcome. 
Interestingly, volunteers differ in their individual placebo effects for different 
contexts, but they show stable, consistent responses when repeatedly tested 
in these contexts.

• The clinical space where patients spend time can impact perceptions of the 
care quality, and therefore potentially placebo effects. In one study, patients 
associated an elegant, well-lit,  
warm waiting room with high quality of care. In another study, displaying 
doctors’ diplomas  
and framed certificates had a similar effect. Patients also rate doctors 
wearing lab coats more highly than those who don’t—especially among older 
patients. And clinicians communicating positive expectations toward a 
treatment influenced patient expectations of benefit and measured efficacy.
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Minimizing Expectancy-Based Placebo Response

Expectations leading to placebo effects can vary based on many cultural and social factors, as 
well as individual psychobiological traits. Subjects’ positive expectations combined with the 
underlying endogenous modulatory mechanisms induce placebo effects, which may at least 
partially account for the variability in pain experience and severity, adherence to treatment, 
distinct coping strategies and chronicity. Researchers have identified various patient attributes 
or conditioning that play a role. Length of training, prior experience with either an effective or 
an ineffective treatment, study visit frequency, conditioning paradigm (continuous versus partial 
reinforcement)—each of these can influence the occurrence and magnitude of placebo effects.

The items above form just a quick snapshot of issues associated with expectancy-based placebo 
response. The following steps can help reduce the strength of placebo effect in patients and thus 
increase the chance (not odds) of detecting the drug signal.

1 Employ a robust and reliable rater training program. This should include a refresher and 
continuous clinical data oversight. Raters who provide erratic or identical ratings, despite 
successful completion of the initial training, can be assigned further training. 

2 Provide a ‘Minimizing Placebo Response’ training to subjects and raters. Educating and 
periodically refreshing participants’ knowledge about key factors that inflate placebo response 
leads to a systematic reduction in subjective impressions of change over the study period.

3
Inform subjects about potential consequences of the study treatment. For example, when 
physicians give surgery patients information about the duration and severity of postoperative 
pain and the use of analgesics in advance of a procedure, it measurably reduces the experience 
of such pain.

4 Measure subjects’ and raters’ expectations pertaining to your study. Through relevant
training and/or data stratification, you can mitigate risk of placebo response inflation.

5 Try to enroll patients with relatively higher severity of the disease. The greater the severity 
of a patient’s illness at baseline, the higher the difference between drug-response and 
placebo response.

6 Inform subjects that they may be getting a placebo. Placebo response is reduced in such
situations, compared with when subjects are told that they receive an active drug.

7 Reduce the number of sites participating in your study as much as possible. Some 
researchers recommend limiting to 40 the number of study sites in clinical trials, especially 
in nonacademic settings.

8
Be aware that taste, size, and color of the drug may increase expectations of positive 
treatment outcomes. The same rule applies to the style and route of your study drug 
administration. For international studies, investigate cultural beliefs pertaining to the 
drug characteristics in order to develop a neutral, physical form of the study medication.

9 Use less frequent dosing schedules.

10 Try to use decentralized trials and, if possible, remote visits at home rather than at hospitals
and clinics unless specifics of the disease and characteristics of medical procedures do not 
allow this solution.

UNDERSTANDING THE ROLE OF THE PLACEBO RESPONSE IN CLINICAL TRIALS
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Regulatory Context at a Glance:
Placebos, or "inert treatments,” have been 

used in clinical drug research for more than 
fifty years, following the amendment of the 

Food, Drug and Cosmetic Act in 1962 to 
recommend their use in control groups. The 

operating principle is that since placebos 
have no therapeutic value, “a supposed 

active drug or treatment has to be at least 
superior to a placebo in producing positive 
outcomes” to warrant marketing approval. 

While the U.S. Food and Drug 
Administration (FDA) and other regulatory 
authorities today do not require a placebo 

control group, they often expect it. Exploring 
and confirming a drug’s efficacy in at least 

two sufficiently powered, independent, 
placebo-controlled trials (so-called pivotal 

studies) is typically recommended to 
demonstrate the therapeutic effectiveness 
of a new drug candidate, as outlined in the 

ICH E10 Guideline: “Choice of Control Group 
and Related Issues in Clinical Trials.”
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When Double-Blinding Fails

Among numerous, confounding placebo-related factors in clinical trials, the twin assumptions of 
blinding and “additivity” can be especially problematic. In double-blind, randomized, placebo-
controlled studies, researchers rely on additivity (subtracting the placebo group’s response from 
that of the treatment group). There are three issues here. First, blinding is rarely full, as subjects 
often find ways to guess their assignments; Second, the additivity assumption does not always 
hold true. In several pain studies, researchers found subadditivity to be more appropriate—
meaning the combined treatment effect was less than the summed impact of the isolated active 
treatment effect and the placebo effect; Third, measurement methods and clinical significance 
criteria are often arbitrary. 

A number of circumstances increase the risk of subject (and rater) unblinding. These include 
poor randomization methods, inability to control information reaching trial subjects, imperfect 
concealment of allocation and the use of a placebo that is distinguishable from the intervention 
based on color, taste, a side-effect profile, or some other feature.

We find that both clinicians and patients consistenty determine whether an active drug or a 
placebo had been assigned. When patients know they are in the treatment arm, they are more 

Placebo response in Parkinson’s disease

Parkinson’s disease drug development faces multiple 
challenges including heterogeneity of the condition, lack 
of clear biomarkers, high placebo response and lack of 
clear measurable outcomes—all contributing to significant 
development challenges. Evidence shows that the placebo 
response in PD is mediated by the release of dopamine 
in the dorsal and ventral striatum, thus also activating 
the reward mechanisms. This affects the magnitude of 
the placebo response and has strong implications for 
the design of the clinical trials. In fact, multiple elements 
contribute to the magnitude of an individual placebo 
response including study design bias, genetics, invasiveness 
of the procedure, expectation and regression to the mean. 

There is no single generic approach to improve signal 
detection. Syneos Health can offer highly differentiated 
and customized solutions by means of specific services 
for study design review through the Protocol and 
Technical Review Committee (PTRC). The goal is to 
reduce protocol amendments and offer suggestions for 
end point measurements. We also offer study specific 
solutions based on site and subject training to mitigate 
placebo response and improve the effect size in trials.

UNDERSTANDING THE ROLE OF THE PLACEBO RESPONSE IN CLINICAL TRIALS
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responsive to the drug compared with the reverse, when they suspect they are receiving a 
placebo. Moreover, the subject’s perception of treatment assignment is dynamic. Throughout a 
study, participants update their judgments based on available information. This can trigger 
expectancy effects and confound study results.

Meta-analyses confirm that studies unblinded in ways described above tend to report increased 
effect sizes by more than 30% compared with studies where blinding is maintained. This is 
especially true for RCTs employing subjective outcome measures, which are known to be 
vulnerable to unblinding.

The trouble is, it’s difficult to know which comes first, the experience and appraisal of the 
treatment effect, followed by the perception of allocation, or the reverse. Subjects’ expectations 
may also explain the fact that the same drug’s performance may differ based on the methodology 
used. For example, open label trials produce larger effects compared with double-blind studies of 
the same medication. In one instance, patients diagnosed with social anxiety who were informed 
that they received an active drug, escitalopram, improved with an effect size twice that of patients 
who received the same medication but were convinced it was a placebo. A similar finding was 
reported in patients with post-traumatic stress disorder. Expectations of benefit were associated 
with higher likelihood of early response to sertraline and improved outcomes after 10 weeks.

The Placebo Effect in General Medicine

The placebo effect in cardiovascular studies has 
been well-documented. Controlled clinical trials 
for the treatment of heart failure, for example, 
have shown positive hemodynamic and clinical 
responses to placebo therapy. Reasons for 
such observations have ranged from patients 
experiencing a supportive therapeutic environment 
while enrolled in a clinical trial, to spontaneous 
improvement observed when measurements 
of cardiac function are repeated over time.

Response expectancy can produce lasting changes in 
asthma, sexual arousal, and contact dermatitis. Self-
reported placebo effects have been confirmed by 
changes in physiological function. Indeed, the placebo 
effect within general medicine clinical trials has been 
labelled a psychobiological event resulting from the 
interaction between individual patient factors and those 
relating to the physician and therapeutic environment.

In studies of allergic rhinitis, clinical evaluation 
is fundamentally based on patient perception of 
symptoms. Along with other subject variables in 
general medicine trials such as shortness of breath, 

these studies are all subject to the placebo effect. 
Contrary to studies based on endpoints such as 
hospitalization and death, general medicine trials 
involving symptom scores based on patient reports, 
even if physiologically based, continue to influence 
placebo responses and the overall placebo effect. 

The placebo effect may also be a looming factor in our 
fight against COVID-19. As summarized by an article 
in STAT News by authors from Cognivia in October 
2020, the risks involve the potential for clinical trial 
failure. FDA guidance for developing products for 
treatment or prevention against COVID-19 emphasizes 
the use of endpoints that include duration of patient-
reported symptoms and functionality. Even COVID-19 
vaccine trials use endpoints beyond viral load and 
survival to include symptomatic disease. Focusing 
on reducing severity of symptoms, particularly in 
mild-moderate illness, allows for the placebo effect 
to play a role. This influence in long-COVID trials may 
be particularly concerning. Finally, the increased 
reliance of remote clinical trials and telemedicine risk 
introducing new variables that may contribute to the 
placebo effect in ways we do not yet understand.
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Design and Analysis Features That Can Help

In general, mitigation strategies fall into two approaches: Implementing alternative study 
designs to better understand or decrease placebo effects; Using alternative statistical methods 
to more accurately estimate treatment and placebo effects.

These approaches are not new. In fact, in the last two decades, a suite of trial design and 
analysis tools has achieved broad acceptance. But some are more effective than others and 
none can be applied off-the-rack to all types of trials. That’s why Syneos Health works with 
partners to assess what is needed through a consultative process, scrutinizing each protocol 
and identifying the most likely placebo-related risks or vulnerabilities.

Enrichment Designs to Reduce Placebo Effects
For years, companies approached the enrichment challenge by means of a placebo lead-in 
phase—essentially, including a single-blind placebo lead-in (or run-in) stage implemented prior 
to randomizing subjects into different study arms. All participants received placebos at this 
stage so that high responders could be excluded. The approach rarely delivered on its 
theoretical benefit and has fallen out of favor. Approaches discussed below bring us closer to 
the goal of achieving larger effect sizes, thus enabling use of smaller sample sizes:

UNDERSTANDING THE ROLE OF THE PLACEBO RESPONSE IN CLINICAL TRIALS
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Sequential Parallel Comparison 
Design (SPCD)
In the first stage of SPCD, researchers randomly assign 
subjects to the active or treatment arms and responders 
in the placebo group are flagged. In the second stage, 
the placebo non-responders are re-randomized to 
receive either active treatment or placebo.. The 
treatment effect compared to placebo is then evaluated 
within this subsample of participants that excludes 
placebo responders, yielding a more precise estimate of 
the treatment effect.

Enriched Enrollment with Randomized 
Withdrawal (EERW) Design
Typically, all enrolled participants start out in a single-
blind active treatment phase. Treatment responders are 
randomized to receive either placebo or continuation of 
the treatment in a second stage. The assumption: 
participants who benefit from the active treatment in the 
first stage are more prone to losing this benefit when 
assigned placebo, thus increasing assay sensitivity. 
Moreover, all participants receive a chance to benefit from 
the active treatment. The standard EERW design assumes 
that: the experimental treatment will not cure the disease 
at open-label stage; the treatment effect at open-label 
stage will not be carried over to the second stage.

Two-Way Enriched Design (TED)
The trial participants are first randomly assigned to 
placebo or active treatment. In a second stage, 
participants who responded to the active treatment in 
Phase 1 are re-randomized to active and placebo arms. 
In addition, subjects who had zero or negligible response 
to placebo in Phase 1 are re-randomized to receive 
either active treatment or placebo in Phase 2.

Enrichment 
Designs
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When Alternative Designs Don’t Fit the Bill

Some of the enrichment designs described above may be impractical, perhaps due to the longer 
trial duration required for an individual subject (too time-consuming) and/or cost 
considerations. The use of such designs may also be controversial because exclusion of subjects 
in the initial phases may make it hard to generalize the results. Additionally, the statistical tests 
for the treatment comparisons in such enrichment designs are complicated. Finally, data 
obtained using classical placebo-controlled RCTs are increasingly recommended when making 
FDA and European Medicines Agency (EMA) submissions. For pivotal trials, alternative designs 
may simply not be advisable. 

When an alternative design cannot be implemented, another option is to approach the analysis 
of classical RCT data with specific tools and intentions to control for placebo effects. For this, our 
advice is to:

• Limit the number of countries, sites and investigators to reduce the overall variance.

• Define a minimum number of subjects per each site, to avoid many sites with only one or two
subjects subjects randomized.

• Reduce the number of repeated assessments of efficacy to the lowest possible.

• Consider baseline severity as randomization stratum (if possible) and in the analysis for
adjustment.

• Consider an AI-powered, algorithm-based predictive model for covariates, such as the
Placebell approach as applied by Cognivia, where the study analysis adds a variable called a
derived score to adjust for the placebo effect.

Adaptive trial designs may also be a viable alternative to traditional RCT design. This model 
allows for unblinded sample size re-estimation at a midpoint, creating an option to increase of 
the sample size in the interim analysis.

UNDERSTANDING THE ROLE OF THE PLACEBO RESPONSE IN CLINICAL TRIALS
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Conclusion

For more than half a century, placebo controls have 
enhanced drug development. Their use has helped 
researchers understand which drugs deliver 
measurably better health outcomes, compared with 
administering inert compounds. But the global 
research community also recognizes that inflated 
placebo responses in a trial’s control arm can blur 
signal detection, distort research findings and lead to 
study failure—even though the medicine brings 
genuine benefits. 

Research teams at Syneos Health constantly 
monitor scientific and industry literature on placebo 
effects. These investigations shed new light the 
underlying psychobiological mechanisms and 
sometimes hint at new mitigation strategies. But 
because each clinical trial is different, simple 
checklists of placebo do’s and don’ts are never more 
than works in progress. This is why a consulting 
partnership with experts at Syneos Health can be of 
such value. We help clients apply solutions 
individualized to each protocol. 

For example, your checklist may not alert you to 
variances in placebo effects depending on 
geographic region, but such differences count. One 
analysis of global rheumatoidarthritis trials indicated 
consistently higher placebo responses in patients 
recruited from Latin America, and Asian patients 
were more likely than Causiasians to show clinical 
improvement.

UNDERSTANDING THE ROLE OF THE PLACEBO RESPONSE IN CLINICAL TRIALS
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Moreover, while meta-analyses and itemized 
correlations bring clarity to some aspects of the 
placebo puzzle, they don’t elucidate all underlying 
issues in research design. The RCT’s goal is to 
identify any change, but that can mean different 
things: an improvement in the subject’s condition, 
or reduced worsening of his/her clinical state. Ideally, 
the change should be directly attributed to a 
specific compound or device being tested, but it 
may be the treatment process itself (e.g., the 
Hawthorne effect) or attributable to the disease 
natural history. 

Supported in appropriate contexts by machine 
learning and other digital enhancements, Syneos 
Health experts can tackle these puzzles. We can 
help clients avoid situations where good studies—
flawlessly executed to protocol, on time and within 
the budget—nevertheless fail to show differentiation 
because loss of signal detection leads to a smaller 
effect size. No patient is served when drugs that 
work are kept off the market. 
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