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The nocebo effect is a psychoneurobiological phenomenon in which negative 
expectations, beliefs, and verbal suggestions lead to measurable physiological and 
psychological changes in the human body. It is considered the inverse counterpart of the 
placebo effect, where instead of improvement through positive expectations, harm or 
worsening of symptoms occurs due to negative anticipation. 
The mechanism of the nocebo effect is closely related to cognitive appraisal and the brain’s 
stress-response systems. When a person is exposed to negative information—such as 
warnings about side effects, pessimistic predictions, or harmful labels—the brain 
activates stress-related pathways, including the hypothalamic-pituitary-adrenal (HPA) 
axis. This activation leads to increased cortisol release, heightened anxiety, and changes 
in pain perception. 
Scientific studies have shown that even neutral physiological sensations can be 
interpreted as harmful if a person expects negative outcomes. This demonstrates the 
powerful role of belief and expectation in shaping bodily experiences. In clinical settings, 
the nocebo effect can influence treatment outcomes, increase reported side effects, and 
reduce patient compliance. 
Negative words and communication from healthcare providers play a significant role in 
triggering nocebo responses. Therefore, careful communication strategies are essential in 
medicine to minimize unintended psychological harm and improve therapeutic outcomes. 
Understanding the nocebo effect is important not only for medicine but also for 
psychology and neuroscience, as it highlights the deep connection between the mind, 
language, and physiological health 
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Introduction 
The relationship between the human 

mind and body has long been a central subject of 
medical, psychological, and neuroscientific 
research. In recent decades, increasing attention 
has been given to the role of cognitive 
processes—such as expectation, belief, and 
interpretation—in shaping physiological 
outcomes. One of the most compelling 
phenomena in this domain is the nocebo effect, 
defined as the occurrence of adverse symptoms 
or worsening of health conditions due to 
negative expectations rather than direct 
physiological causes.i 

Unlike direct pharmacological or 
pathological mechanisms, the nocebo effect 
operates through complex neuropsychological 
pathways. It demonstrates that the human brain 
does not passively receive information about the 
body but actively constructs bodily experiences 
based on interpretation, prior knowledge, and 
contextual cues. When individuals are exposed 
to negative verbal suggestions—such as 
warnings about side effects, pessimistic medical 
prognoses, or alarming health-related 
information—the brain may generate real 
biological responses, including pain 
amplification, fatigue, nausea, dizziness, and 
heightened anxiety.ii 

Modern neuroscience suggests that the 
nocebo effect is closely linked to the activation 
of stress-related neural circuits, particularly 
involving the amygdala, prefrontal cortex, and 
hypothalamic-pituitary-adrenal (HPA) axis. 
These systems regulate emotional processing, 
threat perception, and hormonal stress 
responses. Consequently, negative expectations 
can lead to increased cortisol secretion, 
autonomic nervous system imbalance, and 
altered immune functioning.iii 

In clinical practice, the nocebo effect has 
significant implications. It can reduce treatment 
efficacy, increase the reporting of side effects in 
placebo-controlled trials, and negatively affect 
patient adherence to medical recommendations. 
Importantly, the language used by healthcare 
professionals plays a critical role in shaping 
patient expectations, making communication a 
powerful but potentially double-edged tool in 
medicine. 

This paper aims to provide a 
comprehensive analysis of the nocebo effect, 
focusing on its psychological foundations, 
neurobiological mechanisms, and clinical 
implications. By integrating findings from 
psychology, neuroscience, and medical research, 
the study highlights the profound influence of 
negative beliefs and verbal communication on 
human physiology.iv 

Literature Review 
The conceptual roots of the nocebo effect 

are closely tied to early research on the placebo 
phenomenon. While the placebo effect describes 
positive health outcomes resulting from positive 
expectations, the nocebo effect represents its 
harmful counterpart. The term “nocebo” was 
first introduced in the early 1960s to distinguish 
negative psychological effects from inert 
treatments or suggestions. 

Early Psychological Foundations 
Early experimental studies 

demonstrated that individuals exposed to 
negative suggestions reported higher levels of 
pain and discomfort, even in the absence of 
harmful stimuli. These findings supported the 
hypothesis that expectation alone can modulate 
sensory perception. Researchers such as 
Beecher (1955) highlighted that a significant 
proportion of therapeutic outcomes could be 
attributed to psychological factors rather than 
pharmacological action. 

Later, cognitive psychology expanded 
this understanding through the theory of 
cognitive appraisal, particularly developed by 
Lazarus. According to this framework, stress 
responses are not determined solely by external 
events but by how those events are interpreted. 
This theory provides a foundational explanation 
for the nocebo effect, emphasizing that negative 
interpretation of harmless sensations can 
produce real physiological stress responses. 

Neurobiological Mechanisms 
Advancements in neuroimaging have 

significantly deepened understanding of the 
nocebo effect. Functional MRI studies have 
shown increased activation in brain regions 
associated with pain anticipation, emotional 
processing, and threat detection when 
individuals expect negative outcomes. 

Key structures include: 
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Amygdala: responsible for fear and 
threat processing 

Prefrontal cortex: involved in expectation 
and cognitive control 

Insular cortex: associated with 
interoceptive awareness and pain perception 

HPA axis: regulates cortisol release and 
stress response 

Research indicates that negative 
expectations can amplify pain perception by 
modulating descending pain inhibitory 
pathways. This means that the brain not only 
interprets pain but can also intensify it based on 
belief systems.v 

Clinical and Experimental Evidence 
Clinical trials have consistently shown 

that patients informed about potential side 
effects are more likely to experience them, even 
when receiving inert substances. This 
phenomenon has been observed in various 
fields, including oncology, neurology, and pain 
management. 

For example, studies in analgesic trials 
have demonstrated that participants who are 
told they may experience increased pain often 
report higher pain levels than those who are not 
given such warnings. Similarly, patients 
receiving placebo treatments frequently report 
adverse effects when negative expectations are 
emphasized. 

Communication and Social Influence 
Recent literature emphasizes the role of 

medical communication in triggering nocebo 
responses. The tone, wording, and framing of 
information provided by healthcare 
professionals significantly influence patient 
outcomes. Negative framing (“this drug may 
cause severe nausea”) is more likely to induce 
symptoms than neutral or positively framed 
information (“most patients tolerate this drug 
well”). 

Social and cultural factors also play a 
role. Collective beliefs, media reports, and social 
narratives about diseases and treatments can 
amplify nocebo responses at a population level. 

Methodology 
This study employs a qualitative 

systematic review approach combined with 
integrative analysis of experimental and clinical 
literature on the nocebo effect. The 

methodology is designed to synthesize findings 
from multiple disciplines, including psychology, 
neuroscience, and clinical medicine, to provide a 
comprehensive understanding of the 
phenomenon.vi 

Research Design 
The study is based on a narrative-

synthesis framework, which allows for the 
integration of diverse research methodologies 
and findings. Both experimental studies (e.g., 
randomized controlled trials involving 
placebo/nocebo conditions) and observational 
studies (e.g., patient-reported outcomes in 
clinical settings) were included. 

Data Collection 
Relevant scientific literature was 

identified through major academic databases, 
including PubMed, Google Scholar, and Web of 
Science. Keywords used in the search process 
included: “nocebo effect,” “negative 
expectation,” “placebo contrast,” “pain 
perception,” “stress response,” and 
“psychosomatic symptoms.” 

Inclusion criteria: 
• Peer-reviewed articles published in 

reputable journals 
• Studies involving human subjects 
• Research focusing on psychological or 

physiological effects of negative 
expectation 

• Articles written in English 
Exclusion criteria: 

• Non-peer-reviewed sources 
• Animal-only studies without human 

applicability 
• Articles lacking empirical data 
• Data Analysis 

The collected studies were analyzed 
using thematic synthesis. Findings were 
categorized into three major domains: 

• Psychological mechanisms (expectation, 
cognition, belief systems) 

• Neurobiological mechanisms (brain 
activation, hormonal response, neural 
pathways) 

• Clinical implications (treatment 
outcomes, patient communication, side 
effect reporting) 



Volume 55| April 2026                                                                                                                         ISSN: 2795-7624 

 

Eurasian Medical Research Periodical                                                                                  www.geniusjournals.org  
      Page | 51 

• Comparative analysis was used to 
identify consistent patterns across 
different studies, particularly in relation 
to how negative expectations influence 
physiological outcomes. 
Ethical Considerations 
As this study is based on secondary data 

analysis, no direct human or animal 
experimentation was conducted. However, 
ethical considerations in the interpretation of 
findings were strictly maintained, particularly 
regarding the implications of communication in 
clinical practice. Special attention was given to 
avoid reinforcing harmful misconceptions about 
medical treatments while analyzing nocebo-
related outcomes. 

Inclusion Criteria 
This study applied strict inclusion 

criteria to ensure the reliability, validity, and 
scientific rigor of the selected literature on the 
nocebo effect. Given the interdisciplinary nature 
of the topic, encompassing psychology, 
neuroscience, and clinical medicine, careful 
filtering was essential to maintain 
methodological consistency and high academic 
standards. 

Study Design Criteria 
Only studies employing robust scientific 
methodologies were included. These consisted 
of: 

• Randomized controlled trials (RCTs) 
examining placebo/nocebo conditions. 

• Cohort and longitudinal studies 
investigating symptom development 
under negative expectation. 

• Neuroimaging studies (fMRI, PET) 
analyzing brain activation patterns 
related to expectation and pain 
perception. 

• Systematic reviews and meta-analyses 
focusing on psychosomatic and cognitive 
mechanisms. 

• Cross-sectional studies were included 
only if they provided strong statistical 
evidence linking negative expectation 
with measurable physiological 
outcomes. 
Population Criteria 

Studies involving human participants were 
prioritized. The included populations consisted 
of: 

• Healthy adult volunteers in experimental 
settings 

• Patients undergoing clinical treatment 
(pain management, oncology, neurology, 
psychiatry) 

• Individuals exposed to experimentally 
induced negative suggestions 

• Pediatric and geriatric populations were 
included only when ethical protocols 
were explicitly described and validated. 
Conceptual Criteria 

• To maintain conceptual clarity, only 
studies addressing the following 
constructs were included: 

• Negative expectation or belief-induced 
symptom formation 

• Verbal suggestion or informational 
framing effects 

• Psychophysiological stress responses 
linked to cognitive appraisal 

• Pain modulation influenced by 
psychological factors 

• Studies focusing solely on 
pharmacological side effects without 
psychological mediation were excluded. 
Language and Publication Standards 
Only peer-reviewed articles published in 

English-language scientific journals indexed in 
reputable databases (PubMed, Scopus, Web of 
Science) were considered. Grey literature, non-
peer-reviewed reports, and opinion-based 
publications were excluded unless they 
contained verifiable empirical data. 

Discussion 
The findings synthesized in this study 

confirm that the nocebo effect is not merely a 
psychological artifact but a complex 
psychoneurobiological process with 
measurable physiological consequences. The 
evidence strongly supports the hypothesis that 
negative expectations can actively shape bodily 
experiences through central nervous system 
modulation and endocrine activation.vii 

Cognitive Expectation as a Biological 
Trigger 

One of the most significant insights from 
the reviewed literature is that expectation alone 
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can function as a biological trigger. The brain 
does not simply interpret sensory input 
passively; rather, it predicts and constructs 
bodily sensations based on prior beliefs. This 
predictive coding mechanism explains why 
individuals exposed to negative information 
often report intensified symptoms even in the 
absence of physiological pathology. 

The prefrontal cortex plays a central role 
in this process by integrating contextual 
information and generating anticipatory signals. 
These signals influence subcortical structures 
such as the amygdala and insula, which are 
responsible for emotional and interoceptive 
processing. As a result, negative expectations 
can alter the perception of pain, fatigue, and 
discomfort.viii 

Neuroendocrine Amplification of Stress 
The activation of the hypothalamic-

pituitary-adrenal (HPA) axis represents a 
critical biological pathway in the nocebo 
response. When negative expectations are 
triggered, cortisol levels increase, leading to 
heightened physiological arousal. This stress 
response not only amplifies subjective 
discomfort but also affects immune function, 
cardiovascular regulation, and metabolic 
processes. 

Recent neuroimaging studies 
demonstrate that individuals under nocebo 
conditions show increased connectivity 
between the amygdala and brainstem pain 

pathways, suggesting that emotional processing 
directly modulates sensory experience.ix 

Clinical Communication as a Double-
Edged Mechanism 

A key clinical implication of the nocebo 
effect lies in the role of healthcare 
communication. The way information is 
delivered to patients significantly influences 
treatment outcomes. Negative framing, even 
when medically accurate, can inadvertently 
induce adverse symptoms.x 

For example, informing a patient that a 
medication “may cause severe dizziness and 
nausea” increases the probability of symptom 
reporting compared to neutral framing such as 
“most patients tolerate this medication well.” 
This highlights the ethical challenge in balancing 
informed consent with psychological safety. 

The nocebo effect has been extensively 
investigated in both clinical and experimental 
settings. A growing body of evidence 
demonstrates that negative expectations and 
verbal suggestions can significantly alter 
physiological and psychological responses. To 
better illustrate the magnitude of this 
phenomenon, recent clinical trials and meta-
analyses are summarized in Table 1. These 
studies highlight the prevalence of nocebo-
induced symptoms, the role of cognitive 
expectation in pain modulation, and the 
neurobiological correlates observed in 
neuroimaging research. 

Design Key Finding Nocebo/Negative Effect Rate 
RCT (pain 
study) 

Negative expectation reduced 
analgesic effect 

Pain increase up to +50%xi 

Meta-analysis Adverse effects in placebo groups 18–76% reported symptomsxii 
Review Verbal suggestion increases 

symptom perception 
Significant increase in pain & 
anxietyxiii 

Neuroimaging 
(fMRI) 

Expectation activates pain networks ~40% increased amygdala 
activityxiv 

Experimental 
study 

Negative suggestion increases side 
effects reporting 

~30% increase in symptomsxv 

 
The data presented in Table 1 clearly 

indicate that the nocebo effect is not a marginal 
phenomenon but a clinically significant factor 
influencing patient outcomes. Across multiple 
study designs, negative expectations 
consistently led to increased symptom 
reporting, reduced treatment efficacy, and 

heightened pain perception. Notably, 
neuroimaging findings further confirm that 
these effects are supported by measurable 
changes in brain activity, particularly in regions 
associated with threat detection and emotional 
processing. These results emphasize that 
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psychological framing in clinical communication 
can directly influence biological outcomes. 

To provide a clearer neurobiological 
understanding of the nocebo effect, it is 
essential to examine how negative and positive 
expectations are represented in the human 
brain. Functional magnetic resonance imaging 
(fMRI) studies have demonstrated that placebo 
and nocebo effects are associated with distinct 
but partially overlapping neural networks. 
These networks involve regions responsible for 
pain modulation, emotional regulation, and 
cognitive appraisal. 

The study by Freeman et al. (2015) 
provides one of the most comprehensive 

neuroimaging investigations in this field, 
showing that identical pain stimuli can produce 
significantly different brain responses 
depending solely on the subject’s expectation. 
Positive expectancy (placebo condition) 
activates reward-related and pain-inhibitory 
regions, whereas negative expectancy (nocebo 
condition) enhances activity in threat-detection 
and pain-amplification circuits. 
The following figure, adapted from this study, 
illustrates the differential brain activation 
patterns underlying placebo and nocebo 
responses. 

 
Neural correlates of placebo and nocebo effects 
based on fMRI analysis. 
Positive expectation is associated with 
activation of the prefrontal cortex and striatal 
reward system, leading to pain reduction. In 
contrast, negative expectation enhances 
activation in the amygdala, insula, and pain 
matrix regions, resulting in increased pain 
perception and emotional distress. Adapted 
from Freeman et al., 2015 (PMC4408248).xvi 
The neuroimaging findings presented in the 
figure clearly demonstrate that expectation 
alone is sufficient to modulate pain-related 
brain activity. In the placebo condition, 
increased activation in the ventral striatum and 
prefrontal cortex reflects engagement of reward 

processing and top-down inhibitory control 
mechanisms. These systems contribute to 
reduced pain perception and enhanced coping 
responses. 
In contrast, the nocebo condition is 
characterized by increased activation in the 
amygdala, insular cortex, and anterior cingulate 
cortex, which are key regions involved in threat 
detection, emotional salience, and pain 
amplification. This pattern suggests that 
negative expectations enhance the brain’s 
perception of threat, thereby intensifying 
subjective pain experience. 
Importantly, these results support the 
hypothesis that placebo and nocebo effects are 
mediated by distinct neural circuits rather than 
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being simple opposite poles of a single system. 
Instead, they represent separate but interacting 
neurocognitive processes that shape human 
perception through expectation-driven 
modulation of sensory experience. 
Sociocultural Amplification 
Beyond individual cognition, societal and 
cultural factors also contribute to the nocebo 
effect. Media reports about drug side effects, 
disease outbreaks, and health risks can create 
collective expectation patterns that amplify 
symptom reporting at a population level. This 
phenomenon is particularly evident in mass 
psychogenic illness and health anxiety 
epidemics. 
Integration of Findings 
Overall, the evidence suggests that the nocebo 
effect operates at the intersection of cognition, 
emotion, and physiology. It is not an isolated 
psychological bias but a deeply embedded 
biological response system shaped by learning, 
language, and social context.xvii 

 Conclusion and Recommendations 
Conclusion 
The nocebo effect represents a powerful 
demonstration of the bidirectional relationship 
between mind and body. This study confirms 
that negative expectations, verbal suggestions, 
and cognitive appraisal processes can induce 
real physiological changes through 
neurobiological pathways involving the central 
nervous system and stress-regulation 
mechanisms. 
Unlike traditional biomedical models that 
separate mind and body, the nocebo 
phenomenon reveals an integrated system in 
which psychological states directly influence 
biological outcomes. The findings emphasize 
that language, belief, and expectation are not 
merely abstract constructs but active 
modulators of human health. 
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In clinical contexts, the nocebo effect has 
significant implications for patient care, 
treatment adherence, and symptom perception. 
Failure to recognize its impact may lead to 
misinterpretation of side effects, reduced 
therapeutic efficacy, and increased healthcare 
burden. 
Recommendations 
Based on the findings, the following 
recommendations are proposed: 
1. Improvement of Clinical Communication 
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compromising informed consent. Information 
should be delivered in a way that minimizes 
unnecessary anxiety while remaining ethically 
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Medical education should include training on 
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