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Our life is determined by expectations, 昀氀uctuating between 
hope and fear, but how positive or negative these expecta-

tions are largely depends on experiences we have had and 
remember as well as the context in which they appear. This 
applies to all areas of life, including medicine, and it is these 
expectations and prior experiences that patients take with 
them when they go to a doctor or therapist. The following 
fact sheet will explain how our brain and body react to pla-

cebo and nocebo e昀昀ects, how expectations can modulate 
pain and analgesic treatment outcomes and what role the 
patient-physician relationship plays in this regard.

What are placebo and nocebo e昀昀ects and how do they 
contribute to active pharmacological treatments? 

The placebo e昀昀ect is a positive physical or psychological  
change that occurs after taking medication without an active 
ingredient such as a sugar pill, or after a sham treatment 
such as simulated surgery. With respect to pain these e昀昀ects 

are called placebo analgesia or hypoalgesia, i.e., pain relief [1]. 
These placebo e昀昀ects are driven by a positive expectation 
that we have regarding a treatment [2]. Importantly, positive 
expectations can also substantially modulate the e昀케cacy 
and tolerability of conventionally prescribed, intrinsically  
e昀昀ective (e.g., pharmacologically active) treatments. For 
example, we might react well to a certain pain medication, 
because we remember that it relieved our back pain in the 
past (see Figure 2 for an overview of factors in昀氀uencing  
placebo and nocebo e昀昀ects).

On the other hand, treatments can also be in昀氀uenced by 
negative expectations, called nocebo e昀昀ects [1]. If a patient 
discovers, for example, that a medication has been tolerated 
poorly by someone they know, the same medication is likely 
to be less e昀昀ective or cause side e昀昀ects in this patient. This  
is called nocebo hyperalgesia, i.e., an increase of pain.

The potent analgesic remifentanil is a very impressive exam-
ple of expectation e昀昀ects (see Figure 1). Positive treatment 



#GlobalYear2022  |  iasp-pain.org/GY2022 2

expectations made it twice as e昀昀ective at relieving pain, 
whereas negative expectations, coupled with worry that the 
pain could get worse, ensured that it lost its e昀昀ect [3]. Such 
modulatory e昀昀ects of expectation have also been shown for 
many other drugs. Expectation e昀昀ects can also accelerate 
healing after surgery, manual therapy, and psychological 
interventions. 

Figure 1. The above bar chart shows the efficacy of the potent analgesic remifentanil  

in participants with different expectations who received heat pain stimuli. Its effect on 

pain intensity ratings can vary considerably, depending on whether the patient 
receives  the remifentanil infusion with no expectations (blue), positive expectations 
(green)  or negative expectations (purple) of the medication. Positive, analgesic 
expectations make it more effective, whereas negative, hyperalgesic expectations can 

reverse its effect, as if the participant had not taken any medication at all. This figure 

was created  by the fact sheet authors using free designs in Canva (https://
www.canva.com/),  but is based on a figure from [2]. * indicate significant differences 
between the mean pain intensity ratings of two conditions. VAS = visual analogue 
scale. 

In some cases, there is even a placebo effect when patients 
know they are taking a pill without an active ingredient, 
so-called ‘open-label placebos’ [4]. They are an area of vivid 
ongoing research, but initial evidence supports the notion 
that they can support treatment and healing in combination 
with established and proven gold-standard treatments [5]. 
Patient-provider interactions are considered only one of  
many factors contributing to their successful application.

What happens in the brain and body during placebo 
and nocebo effects? 

Expectation effects are no coincidence, but instead based  on 
complex psychoneurobiological processes in the brain [6].  
Simply believing that a certain treatment is effective has been 
shown to activate mechanisms in the body that improve 
treat-

ment outcome. This can be described as a kind of “internal 
pharmacy”. Imaging techniques show that certain areas of the 
brain, e.g., pain relief systems, are activated during this pro-
cess. For example, if a patient expects a treatment to alleviate 
pain, pain-relieving substances called endogenous opioids, are 
released in the brain, and can even alter onward transmission 
of the pain stimulus in the spinal cord. Placebo and nocebo 
e昀昀ects are therefore not only limited to subjective feelings  
and symptoms such as pain or mood. They can a昀昀ect many 
physiological processes from respiration and digestion to the 
immune system [7]. 

How can we use the e昀昀ects of positive and  
negative expectation (aka placebo and nocebo)  
to improve treatment?

In clinical routine the power of expectation should be system-
atically harnessed to maximize the e昀케cacy and tolerability of 
treatments as well as the compliance of patients to adhere to 
prescribed treatment regimens [8]. But how can this be done? 
The expectations a patient develops are modulated by various 
factors, for example, what the doctor says, what the patient 
believes, remembers, or observes, as well as how the patient 
generally reacts to treatments (see Figure 2). Here, health  
professionals have the chance to crucially in昀氀uence the way  
a patient thinks about a treatment when leaving their practice 
or the hospital.

In this regard, especially the patient-physician interaction 
is a powerful modulator: Communication a昀昀ects whether 
and how well medication works and how well it is tolerated. 
Patients who are convinced by a treatment usually bene昀椀t 
more from it. It is therefore important for physicians to take 
the time to build trust and explain the objectives and bene昀椀ts 
of a treatment. Likewise, just the way a doctor phrases some-
thing plays a key role. You can either tell the patient that “10% 
of people experience side e昀昀ects” or that “90% of people 
tolerate the medication very well”. It is not about withholding 
or sugar-coating information, but instead sharing it in a way 
that makes patients less anxious. 

How does a physician, physiotherapist or nurse inform the 
patient about a treatment? What are their exact words?  
How crucial are gestures and facial expressions? Table 1 
summarizes some of the strategies that physicians and 
health care professionals can pay attention to when inter-
acting with patients and communicating treatments.
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Figure 2. Patients’ expectations about a certain treatment are shaped by various  
factors, such as verbal suggestions by physicians and health care professionals,  
the context in which information about the treatment is communicated, one’s own 
knowledge, beliefs and past experiences with certain medication and treatments,  
and one’s dispositional traits. This 昀椀gure was created by the fact sheet authors using 
free designs in Canva (https://www.canva.com/).

Strategies for physicians and health care  
professionals to manage patients’ expectations.

•  Use an authentic and empathic communication style when 
interacting with patients. Pay attention to how you present 
and communicate a treatment, for example your appearance, 
gestures, facial expressions, and the given verbal information.

•  Regularly assess and manage the patients’ anxieties, 
concerns, beliefs, prior knowledge and positive vs. negative
 treatment expectations, for example via standardized  
questionnaires at multiple time points.

•  Provide adequate information regarding disease, diagnoses, 
and treatment, depending on an individual’s existing expec-
tation and realistic outcome scenarios.

•  Ask proactive check-back questions after giving infor-
mation about a treatment to prevent negative biases and 
misunderstandings (for example, ask patients to summarize 
the provided information).

•  Provide “open” medication, i.e., make sure that patients are 
properly informed about the properties of the treatment, 
its mechanism and intended e昀昀ect (for example, analgesic 
e昀昀ects of a drug).

•  Maximize positive and minimize negative associations  
between the therapeutic intervention and contextual  
factors (for example, the environment in which the treat-
ment is administered).
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•  Optimize treatment expectation and expectation of adverse 
e昀昀ects but avoid violations of expectations, for example the 
patient expecting a treatment to work better than it will.

•  Balance the presentation of desired vs. adverse treatment 
e昀昀ects and positively reframe information about side  
e昀昀ects to minimize nocebo e昀昀ects.

•  Teach and train patients’ strategies to cope with possible, 
adverse e昀昀ects.

•  Refer to web-based, standardized information systems that 
provide evidence-based information, instead of unproven, 
anxiety increasing comments.

•  Improve the design, layout, and content of drug lea昀氀ets  
including mechanisms and targeted drug e昀昀ects, for exam-
ple by using lay language, and patient-oriented presentation 
of probabilities (graphical instead of numerical).

•  Actively manage negative expectations and promote positive 
expectations about a treatment, for example by choosing a 
certain treatment regimen over another depending on the 
experiences of the patient.

•  Use observational learning, e.g., peer-to-peer coaching, 
communicating positive results with past patients or video 
clips with patients responding well to an analgesic treatment.

•  Provide multisensory treatment cues (e.g., visual, olfactory,  
gustatory) associated with the active medication to further 
conditioning processes in the patient.

Table 1. This table shows some of the strategies that physicians and health care  
professionals can pay attention to when aiming to promote positive expectations 
(leading to placebo e昀昀ects) and avoid negative expectations (leading to nocebo e昀昀ects). 
This table was created by the fact sheet authors, but based on the information in [2].

Challenges and Future Directions

Individual expectations and experience of patients are 
particularly important. In the future, health care profession-
als should pay more attention to these when selecting and 
communicating treatments [9]. The aim must be for patients 
to start a treatment with positive expectations and to avoid 
negative expectations. These ‘default’ expectation settings 
could reduce the required dose of a medication and therefore 
minimize the risk of side e昀昀ects. 

These 昀椀ndings are also of interest to the pharmaceutical  
industry when developing new treatment approaches,  
and this applies to active ingredients, form of administration 
(e.g., pill, cream, or injection), dosage and patient information. 

Placebo and nocebo e昀昀ects work, but individual response  
varies as a function of symptoms, disease state, treatment,  
and person-centered factors, such as genetics and personal-
ity. Some people are inherently optimistic and open-minded, 
whereas others are more anxious and skeptical. Furthermore, 
expectations can vary with the existing condition, for example, 
if a person experiences chronic vs. acute pain. Physicians and 
clinicians could therefore pay more attention to characteristics 
of individual patients before inducing certain expectations 
about a treatment, be they positive or negative [10]. Expecta-
tions should always be tailored to the individual patient and 
their history. 

Current research e昀昀orts aim at identifying psychological  
and neurobiological factors that allow for the prediction and 
individually tailored use of expectation e昀昀ects to optimize 
treatment outcomes in a personalized manner [2]. Such  
strategies may prevent or reduce the burden of unwanted 
side e昀昀ects and misuse of analgesics, particularly of opioids. 
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