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Abstract

Background: Obesity is a complex metabolic disease where impaired brain-gut
communication often manifests as "food noise"—intrusive thoughts about food that drive
overeating and hinder weight loss.

Aim: The aim of this study is to analyze the phenomenon of "food noise™ as a key cognitive
pathology in obesity and to assess the effect of GLP-1 receptor agonists on its suppression.
Materials and methods: A review of scientific sources (2003-2026) was conducted, covering
including PubMed, , Google Scholar

Results: Food noise was identified as a measurable cognitive pathology linked to hyperactivity
in the default mode network (DMN) and dysregulation in the dopaminergic reward system.
Clinical and neuroimaging data confirm that incretin-based therapies, notably GLP-and dual
GIP/GLP-1 receptor agonists, effectively silence these signals. They act centrally on the
hypothalamus (modulating POMC and AgRP neurons), suppressing both homeostatic and
hedonic eating drives. This neurological silencing directly correlates with substantial and
sustained weight loss, leading to long-term obesity remission.

Conclusions: Effective treatment of obesity requires a multidisciplinary approach aimed at
eliminating food noise through pharmacotherapy, CBT-OB psychotherapy, and health
education.

Keywords: obesity; food noise; GLP-1; semaglutide; tirzepatide; health education.
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1. Introduction: Nutritional noise as the basis of obesity pathology

1.1.  The contemporary approach to obesity defines it as a complex multidisciplinary challenge, in
which disturbed communication between the brain and gut plays a central role, manifesting itself in the
subjective experience of "food noise" [1].This noise, clinically defined as intrusive and often unwanted
thoughts about food, is a major barrier to maintaining a calorie deficit, as it constantly reinforces
physiological satiety signals [2]. In a world dominated by high-calorie stimuli, food noise becomes a
mechanism that drives consumption, forcing patients to constantly expend mental energy in attempts to
inhibit their impulses [3]. The understanding that silencing this noise is the key to therapeutic success is
changing the goals of modern metabolic medicine [4].

1.2.  The evolution of the perception of hunger has led to the identification of "food noise” as a
measurable psychological construct that can be studied using specialized tools such as the Food Noise
Questionnaire [5]. This noise is not uniform; it includes meal planning, rumination about calories, and
intense cravings for specific flavors, which drastically reduces the patient's quality of life [2]. Health
education must therefore emphasize that food noise has a biological basis, which allows the patient to
be relieved of guilt for "lack of willpower" and move on to effective pharmacological or surgical

treatment [6].

2. The neurobiology of food noise: Neural networks and the blood-brain barrier

2.1. At the root of food noise lies a dysfunction of the resting state network [7], which in obese
individuals is constantly focused on food-related projections. This state of "faulty prospecting" causes
the brain to generate food cravings at every spare moment, simulating short-term rewards at the expense
of long-term health goals [7]. Neuroimaging studies confirm that this noise is the result of overactivity
of the reward system, particularly the striatum, and weakened inhibitory control from the prefrontal
cortex [8]. To effectively silence food cravings, it is necessary to interfere with these circuits, which is
possible thanks to modern incretin drugs [9].

2.2.  Akey aspect of silencing food noise with drugs such as semaglutide is their interaction with the
blood-brain barrier (BBB). Although GLP-1 receptor agonists (GLP-1RAs) are large molecules, their
noise-silencing effect is achieved through access to periventricular organs, such as the far field, which
do not have a tight blood-brain barrier [10]. From there, the signal that suppresses food cravings spreads
to deeper structures of the hypothalamus, modulating the activity of neurons responsible for appetite
[11]. Understanding the relationship between the BBB and the central action of GLP-1 drugs explains
why patients report such a rapid reduction in feeding noise almost immediately after starting therapy
[10].



3. Advanced pharmacotherapy: The incretin breakthrough in noise control

3.1.  The silencing of food noise has been made possible by the introduction into clinical practice of
GLP-1 receptor agonists (GLP-1RAs), which mimic the action of natural incretins secreted after a meal.
These drugs, such as liraglutide and semaglutide, are redefining standards of care, offering patients not
only weight loss but, above all, cognitive peace of mind by stabilizing satiety signals [12].

3.2.  This mechanism involves prolonging the action of the hormone, which is rapidly degraded under
physiological conditions, allowing for sustained suppression of food cravings around the clock [13]. As
a result, patients are no longer slaves to intrusive thoughts about food, which is a key factor
distinguishing this class of drugs from older pharmacological methods [14].

3.3.  Semaglutide, whose effectiveness has been confirmed in the STEP program, occupies a special
place in the hierarchy of food noise suppression. It has been shown that weekly administration of
semaglutide leads to a radical change in eating behavior, which patients subjectively describe as "turning
off the speaker” that generates constant food noise [4]. This silencing is associated with a decrease in
preference for high-fat and sweet foods, which were previously the main source of hedonic food noise
[15]. This phenomenon allows patients to regain their freedom of choice, and food ceases to be the
central focus of their cognitive activity [16].

4. Tirzepatide: Synergy of GIP and GLP-1 in eliminating food noise

4.1.  Tirzepatide, a breakthrough dual agonist of GIP and GLP-1 receptors, offers even deeper
silencing of feeding noise. The synergy of these two signaling pathways allows for effects similar to
bariatric surgery, resulting in almost complete elimination of feeding noise in most patients [17]. GIP
(glucose-dependent insulinotropic polypeptide) additionally acts on receptors in the brain, which
enhances the effect of suppressing feeding signals generated by metabolic centers [18]. The results of
the SURMOUNT study showed that such strong suppression of food noise allows for weight loss
exceeding 20%, which revolutionizes our view of the possibilities of pharmacological suppression of
food noise [17,19].

4.2.  An additional advantage of tirzepatide in the context of food noise is its effect on glycemic
stability and insulin resistance, which prevents rapid fluctuations in appetite that cause metabolic noise
[12]. Patients on this therapy report that food noise disappears almost completely and their relationship
with food becomes neutral, which is essential for a lasting lifestyle change [18]. Tirzepatide is so
effective at silencing food noise that it is now considered the most powerful "suppressor™ of pathological
thoughts about food available [13]. Such a high level of control over food noise gives patients the chance

for long-term remission from obesity without a constant feeling of struggle [19,20].



5. Cellular mechanisms: How POMC and AgRP neurons respond to noise

5.1. At the molecular level, food noise is silenced through precise control of neurons in the
hypothalamus. GLP-1 agonists activate POMC (proopiomelanocortin) neurons, which act as "silence
transmitters," sending satiety signals to the brain via while inhibiting AGRP/NPY neurons, which are
the main generators of food noise and hunger [21]. This shift in hormonal balance causes the biological
drive to eat to lose its strength, and food noise ceases to dominate the patient's consciousness [22]. When
AgRP neurons are silenced, the brain stops scanning the environment for calories, which radically
reduces the level of food noise [23].

5.2.  The silencing of food noise is also associated with the direct action of drugs on the brain stem
and limbic system. Semaglutide and liraglutide modify the activity of reward-related areas, which
suppresses food noise generated by hedonic stimuli (e.g., the sight of cake) at its source [11].

5.3. Studies in animal models confirm that these dispersed neural pathways are critical for the
complete extinction of food noise and control of energy intake [23]. As a result, patients experience
"neural silence,” which allows them to rebuild healthy eating patterns without the interference of
intrusive food noise [9].

6. Neuroanatomy of noise: fMRI and parietal cortex activity

6.1.  The precise mechanisms by which pharmacotherapy silences food noises are evident in
neuroimaging studies using fMRI. Liraglutide has been shown to alter neural activity in response to
images of high-calorie foods not only in the hypothalamus, but also in the parietal cortex and brainstem,
which patients experience as a reduction in the intensity of food noise [9]. The parietal cortex plays an
important role in attention processes, and its modulation by GLP-1RAs suggests that these drugs
physically "distract" the brain from food stimuli, silencing food cravings at the cognitive level [9]. Such
a wide distribution of GLP-1 receptors in the human brain confirms that food cravings are a phenomenon
involving entire neural networks, not just individual hypothalamic nuclei [11].

6.2.  Disorders in the dopaminergic system, especially in the striatum, are directly correlated with the
intensity of food noises and the tendency to seek sensations [24]. People with a higher BMI show altered
dopamine D2 receptor density, which makes their food noise louder and their satisfaction with food
lower, driving a vicious cycle [8]. Silencing this noise therefore requires stabilization of
neurotransmission, which is possible thanks to modern targeted therapies [25]. Knowledge of the
neuroanatomical stations that process food noise allows for a better understanding of why some patients

require higher doses of medication to achieve the desired effect of "silence in the head" [26].

7. GIP and GABAergic neurons: A new level of noise suppression
7.1.  Recent discoveries in neurobiology indicate that dual agonists such as tirzepatide use

GABAergic neurons to silence feeding noise. GIP (glucose-dependent insulinotropic polypeptide)



receptors located on GABAergic neurons in the brain have been shown to play a key role in regulating
body weight and inhibiting food intake, which directly translates into a reduction in food cravings [27].
The synergy between GLP-1 and GIP allows for a "double suppression™ effect, where food noise is
attacked from two different hormonal pathways simultaneously. This precise approach minimizes side
effects while maximizing the suppression of pathological food noise [27].

7.2.  The role of GABAergic neurons in suppressing food noise is important because they act as
natural "brakes" in the nervous system [27]. When dual agonists activate these cells, the food noise
generated by orexigenic neurons is rapidly suppressed, allowing the patient to regain control over their
impulses [23]. This molecular explanation for the phenomenon in which patients on tirzepatide report
an almost complete disappearance of thoughts about food redefines the concept of "metabolic silence"
[17,19,20]. The future of metabolic medicine will be based on further exploration of these specific
subpopulations of neurons to optimize the processes of silencing food noise [27].

8. Physical noise vs. food noise: A multisensory perspective.

8.1.  An interesting and often overlooked aspect is the influence of environmental noise on the
intensity of internal food noise. External noise, for example in crowded restaurants or school cafeterias,
can mask satiety signals and intensify [17,20] food noise, leading to faster consumption [28]. Studies in
Italian school cafeterias have shown that noise negatively affects meal perception and may increase food
waste, indirectly indicating that external noise disturbs natural appetite control mechanisms [29]. In this
context, reducing food noise also requires attention to the acoustic hygiene of the environment in which
we eat [28].

8.2.  This phenomenon is even more evident in noisy grocery stores, where noise can act as a stressor
that increases impulsivity and intensifies internal food noise in shoppers [30]. Environmental noise
affects the neurophysiology of hunger, hindering the cognitive regulation of cravings, which makes food
noise more difficult to control [31]. Therefore, modern obesity therapy should teach patients how to
avoid environments where external noise interacts with their internal food noise, creating a cycle of

uncontrolled eating [31].

9. Beyond obesity: Silencing the noise in substance addictions

9.1.  An extremely promising area of research is the ability of GLP-1 agonists to silence the noise
associated with other addictions, particularly alcohol. It turns out that alcohol craving and food noise
share the same pathways in the reward system, which can be blocked by semaglutide [32]. These drugs
reduce dopamine release in the nucleus accumbens in response to alcohol, which leads to the suppression
of cravings for psychoactive substances [33]. Patients using these drugs for obesity often report the
disappearance of alcohol cravings as a side effect, which opens up new perspectives in the treatment of

alcohol use disorders [34].



9.2.  This mechanism is based on central modulation of GABAergic neurotransmission, which
stabilizes the hyperactive reward system that generates the urge [33]. Semaglutide has been shown to
reduce the relaxing and rewarding effects of alcohol, which subjectively translates into a reduction in
the urge to drink [32]. This phenomenon suggests that food noise and addiction noise share a common
neurobiological matrix that can be effectively targeted with GLP-1 agonists [34]. Such a universal noise-
reducing effect confirms that we are entering a new era of precision medicine, capable of "turning off"

pathological signals in the brain [35].

10. Personalized CBT-OB therapy: Psychological noise management

10.1. Even with strong pharmacological support, food noises have a behavioral and cognitive
component that requires intervention in the CBT-OB (Cognitive-Behavioral Therapy for Obesity) model.
This therapy does not focus solely on calories, but on identifying psychological barriers that generate
food noises in response to stress or low self-esteem [36]. Patients are taught thought monitoring
techniques, which allow them to recognize early on when food cravings begin to dominate rational meal
planning [36]. The integration of biology-calming pharmacology with CBT-OB, which calms the psyche,
allows for lasting effects, preventing patients from giving up treatment due to unrealistic expectations
[1]. The effectiveness of CBT-OB in reducing food noise is also based on addressing so-called
"emotional noise," or the tendency to regulate mood through eating [36]. Research shows that obese
patients often experience food noise as a defense mechanism against anxiety, which therapy helps to
replace with healthier coping strategies [7]. As a result, food noise ceases to be the only available
response to difficult life situations, which drastically reduces the risk of relapse [16]. Health education
based on this model teaches patients that food cravings are a signal that can be understood and controlled,

rather than a sentence [36].

11. Stigmatization in healthcare and the intensity of food noises

11.1.  Another factor determining the intensity of food noises in patients is stigmatization by medical
staff. Negative prejudices against people with higher BMIs cause them stress, which, through the
hypothalamic-pituitary-adrenal axis, intensifies food cravings and pushes them to compensatory eating
[6]. Patients, feeling judged, internalize the stigma, which leads to hatred of their own bodies and even
louder dietary noise [6]. Patients' perceptions of medical care indicate that a lack of empathy on the part
of doctors is a major barrier to effectively silencing dietary noise and building a therapeutic relationship
[37].

11.2.  Silencing the dietary noise therefore requires a change in attitudes in healthcare and a shift to
inclusive, non-judgmental language [6]. Educating medical staff on the biological basis of nutritional
noise is crucial so that patients do not feel guilty for the symptoms of their disease [38]. Only in an
atmosphere of acceptance can patients focus on the substantive aspects of silencing nutritional noise
[37].



12. Nutritional noise in pregnancy and in women of childbearing age

12.1. Obesity in women of childbearing age is associated with adipose tissue dysfunction, which
generates hormone-related nutritional noise, hindering conception and the normal course of pregnancy
[39].

12.2.  Modern GLP-1 pharmacotherapy can reduce this noise and optimize fertility before conception
by improving oocyte quality and insulin sensitivity [39]. However, pharmacological treatment is limited
during pregnancy itself, which means that nutritional noise must be controlled through strict adherence
to weight gain guidelines [40].

12.3. Excessive weight gain in obese pregnant women is often the result of an inability to control
nutritional noise, leading to metabolic complications in both mother and child [40]. Silencing nutritional
noise during this period is critical for achieving optimal birth weight in the newborn and avoiding
gestational diabetes [41-43].

12.4. The diagnosis of food hype in pregnant women should take into account specific nutritional
requirements, such as folic acid, whose deficiencies may be masked by excessive consumption caused
by hype [44]. Interventions based on diet and physical activity, although more difficult to implement in
the presence of strong nutritional noise, remain the foundation of perinatal care [44]. Health education
must support women in consciously managing nutritional noise to ensure the safety of both organisms
[40].

13. Alternative dietary models and noise reduction: ADF and TRE

13.1.  An interesting perspective in the non-pharmacological silencing of nutritional noise are the
models of alternate day fasting (ADF) and time-restricted eating (TRE). Studies on ADF in non-obese
individuals show that periodic metabolic fluctuations can improve cardiovascular parameters and reduce
visceral fat, which indirectly affects nutritional noise [45]. In turn, the TRE model combined with
resistance training in overweight individuals allows for the reduction of fat mass while maintaining
muscle tissue, which stabilizes satiety signals and reduces food noises [46]. However, for many obese
patients, overly strict fasting may initially exacerbate food noises, leading to compensatory mechanisms
[47].

13.2.  Long-term success in silencing food cravings after weight loss requires an understanding of the
"energy gap" phenomenon, in which appetite increases and demand decreases [47]. Metabolic
adaptations to weight loss, including a decrease in leptin and an increase in ghrelin, act as amplifiers
that generate food cravings, which is the main cause of the yo-yo effect [47].

13.3.  Strategies such as increasing energy expenditure through exercise can help close this gap and
silence nutritional noise [48]. Understanding that nutritional noise is a biological driver of weight regain

allows for better design of weight maintenance programs [47].



14. The behavioral-economic aspect of noise: Reinforcer Pathology

14.1. Food noises can also be interpreted through the lens of the Reinforcer Pathology Model, which
assumes excessive motivation to eat while lacking patience in waiting for delayed rewards [49]. People
with obesity exhibit so-called steep discounting, which means that food noise commanding immediate
consumption wins out over long-term health benefits [49]. Food cue reactivity is directly related to the
impulse that intensifies internal food cravings in the presence of highly rewarding foods [50]. Calming
these cravings therefore requires strengthening inhibition processes, which is possible through executive
function training [51].

14.2. Food noise in children is particularly susceptible to the influence of marketing of highly
processed products, which reinforces pathological consumption patterns [52]Advertisements for healthy
foods, using cartoon characters, for example, can be an effective tool in silencing the noise directed
towards sweets in favor of fruits and vegetables [52]. Health education should take into account the fact
that food noise is shaped by the environment from an early age, and promoting healthy habits through
games and play can protect children from developing food noise in adulthood [52]. Reducing food noise
in the population therefore requires systemic changes in the way food is promoted.

15. Bariatric surgery as a mechanical and hormonal way to reduce food noise

15.1.  For patients with morbid obesity, in whom food noise reaches pathological levels that prevent
any control over energy intake, bariatric surgery remains the most effective form of intervention [53].
Long-term studies, such as SLEEVEPASS, show that both sleeve gastrectomy and gastric bypass (Roux-
en-Y) lead to permanent weight loss and remission of comorbidities by radically silencing nutritional
noise at its hormonal source [53]. This surgery acts as a kind of "wake-up call" for appetite regulation
systems, forcing the brain to abandon noisy hunger signals in favor of metabolic homeostasis [54]. Such
a profound modification of the digestive tract allows patients to maintain weight reduction of more than
20% even after a decade, which is the result of stable suppression of nutritional noise [53].

15.2.  However, it should be emphasized that bariatric surgery is not a method free from the risk of
recurrence, and weight regain is often heralded by a return of food noise [54].

15.3.  In severe cases, pharmacotherapy with GLP-1 analogues can serve as essential support, helping
to re-silence the feeding noise that has not been completely eliminated by the scalpel [54]. Innovative
surgical approaches, combined with modern medications, are creating a new roadmap for the treatment
of obesity, in which the overriding goal is to maintain lasting "silence™ in the hunger center [25].
Understanding that feeding noise can evolve even after surgery is crucial to providing patients with

lifelong multidisciplinary care [1].
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16. Response variability and *'Cognitive Enhancement™

16.1. An important challenge in the multidisciplinary treatment of obesity is the fact that silencing
food noise does not work the same way for every patient. Studies on drugs that affect cognitive function
indicate enormous individual variability in response to therapy, which means that the degree of food
noise silencing may depend on the initial neurochemical state of the brain [26]. For some patients,
eliminating food noise acts as a kind of "cognitive enhancement,"” freeing up brain resources previously
absorbed by food noise and allowing for better focus on other aspects of life [26]. Understanding these
differences is crucial for health education so that patients do not feel discouraged if their food noise
reduction process is slower. This phenomenon is also evident in discussions on social media platforms,
where patients share their experiences of the impact of GLP-1RA on food noise, libido, and other
impulsive behaviors [35]. Analysis of social media data confirms that reducing food cravings is often
seen as the most revolutionary aspect of therapy, changing patients' sense of agency [35]. At the same
time, variability in the experience of side effects, such as nausea, can affect how patients perceive the
process of reducing their food cravings [35]. This is why it is so important to personalize treatment and
maintain constant dialogue with patients experiencing a transformation of their internal cognitive noise
[37].

17. The patient's perspective in the context of chronic diseases

17.1. The treatment of obesity and the silencing of food noise often takes place in the shadow of other
chronic diseases, which requires a tremendous effort of adaptation on the part of the patient. Patients'
perceptions indicate that obesity management is difficult when the care of other conditions dominates
the therapeutic process and food noise is ignored by physicians of other specialties [37]. Patients
emphasize the need for an integrated approach in which silencing food noise would be treated as an
integral part of the treatment of diabetes or heart disease. The healthcare system's lack of understanding
of the phenomenon of food noise leads to a feeling of isolation and may exacerbate emotionally-based
noise [37].Multidisciplinary support must therefore take into account the fact that reducing food noise
improves the control of all comorbidities [1]. When patients are freed from intrusive thoughts about
food, it is easier for them to follow recommendations regarding the intake of other medications or regular
physical activity [37]. Health education should promote a partnership model in which the patient is an
active participant in the process of silencing their food noise, rather than just a passive recipient of
therapy [37]. Such synergy of actions is the only way to achieve lasting success in the fight against the

obesity epidemic [1].
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Discussion

The phenomenon of “food noise” has gained well-deserved attention in recent years as a key
element in the pathophysiology of obesity. For decades, failure to lose weight was attributed to
a lack of willpower on the part of patients, ignoring the powerful biological drive generated by
overactive neural networks, including the reward system and the hypothalamus. The emergence
of modern incretin drugs such as semaglutide and tirzepatide on the market is completely
changing this paradigm. As demonstrated in this analysis, these drugs not only regulate
peripheral mechanisms, but more importantly, they cross the blood-brain barrier (including
through the paraventricular organs), directly targeting central appetite signals. This
“neurological silencing” opens up a cognitive space for patients that was previously blocked by
constant, intrusive ruminations about food and calories.However, it should be strongly
emphasized that there is no miracle pill, and pharmacotherapy does not work in a vacuum. The
effectiveness of treatment depends on the integration of biological actions with psychological
interventions. Cognitive-behavioral therapy (CBT-OB) is essential for addressing the emotional
and behavioral sources of dietary noise that medications may not be able to cope with.
Furthermore, individual variability in response to GLP-1 and GIP/GLP-1 agonist drugs
suggests that noise suppression does not proceed at the same rate in every patient. This requires
tremendous empathy on the part of medical staff and a departure from stigmatization, which is
itself a powerful stressor that exacerbates pathological food noise. Given the chronic nature of
obesity, experts increasingly point out that pharmacotherapy to suppress food noise should be
treated as a long-term treatment, analogous to the treatment of hypertension or diabetes. The
influence of environmental factors, such as physical noise or aggressive marketing of highly
processed products, further complicates the picture, pointing to an urgent need for broad

systemic and educational interventions.

Conclusions

In conclusion, "food noise" represents a central, neurobiological driver of obesity rather than a
mere behavioral deficit. Modern incretin-based therapies, specifically GLP-1 and dual
GIP/GLP-1 receptor agonists, offer a highly effective pharmacological tool to centrally silence
this drive, effectively bridging the therapeutic gap between lifestyle modifications and bariatric

surgery.
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However, achieving sustainable obesity remission requires a paradigm shift towards a truly

multidisciplinary care model. Integrating advanced pharmacotherapy with specialized

psychological interventions, such as CBT-OB, is imperative to address the complex cognitive

and emotional facets of the disease. Ultimately, long-term clinical success depends not only on

medical and psychological tools but also on cultivating a stigma-free, empathetic healthcare

environment that recognizes obesity as a chronic, treatable neuro-metabolic condition. Future

efforts must prioritize this holistic approach to improve both weight outcomes and the overall

quality of life for patients.
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