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Introduction
The addictive properties of UPFs have garnered increasing scientific 

attention, with a growing body of evidence suggesting that these foods 
may possess characteristics akin to substances of abuse [1-10]. This 
review overviews the current understanding of the neurobiological, 
behavioral, and societal factors that underpin the potential for UPFs to 
induce addictive-like eating behaviors, emphasizing the role of hyper-
palatable formulations and their impact on eating behavior.

Central to this discourse is the neurobiological basis of hedonic 
eating, which involves brain systems that regulate reward and 
motivation. Wilcox [11] highlights that food intake, especially in 
relation to highly palatable foods (HPFs) —those rich in sugar, fat, and 
ultra-processed ingredients—activates neural pathways similar to those 
engaged by addictive substances. Neuroimaging and animal studies 
reveal that HPFs can induce changes in brain chemistry, paralleling 
the neuroadaptations observed in substance use disorders. These 
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alterations include increased dopamine release in reward circuits, 
which reinforces consumption and may lead to compulsive eating 
behaviors. Further supporting this perspective, Gearhardt and Schulte 
[12] argue that ingredients in UPFs possess reinforcing potential that 
can drive compulsive consumption, akin to addictive drugs. They 
propose that the criteria used to define addiction—such as compulsive 
use, psychoactive effects, and reinforcement—are applicable to HPFs, 
suggesting that these foods meet established scientific benchmarks for 
addiction. Similarly, Gearhardt and DiFeliceantonio [13] extend this 
argument by proposing that highly processed foods can be considered 
addictive substances based on criteria derived from tobacco addiction, 
emphasizing their capacity to cause controlled or compulsive use, 
mood-altering effects, and reinforcement of behavior.

The concept of hyper-palatable formulations is central to 
understanding the addictive potential of UPFs. Contreras-Rodriguez 
et al. [14] describe UPFs as formulations of ingredients designed 
through industrial processes to maximize palatability, often resulting 
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in automatic recruitment of brain regions associated with food choice 
and consumption. This automatic activation may impair inhibitory 
control, particularly in the prefrontal cortex, thereby fostering 
compulsive eating patterns. Kelly et al. [15] further emphasize that 
UPFs, especially those categorized as NOVA 4, constitute a significant 
proportion of caloric intake in Western diets, which underscores their 
pervasive influence on eating behavior. The behavioral and psychological 
dimensions of UPF addiction are also well-documented. Ho and Verdejo-
Garcia [16] adopt a multilevel framework to explore how neurocognitive 
systems, individual mindsets, and contextual factors interact to promote 
addictive eating behaviors. They highlight that the environment, including 
marketing and easy availability of UPFs, can reinforce compulsive 
consumption. Vasiliu [17] adds that the prevalence of food addiction, as 
measured by tools like the Yale Food Addiction Scale, is notably high—
up to 20% in the general population, indicating that a significant subset of 
individuals exhibits behaviors consistent with addiction.

The mechanistic insights into how UPFs influence brain function 
extend to the role of neuropeptides and neurotransmitter systems. Mehr 
et al. [18] focus on the orexin (hypocretin) system, which is implicated 
in sleep regulation and reward processing, suggesting that dysregulation 
in this system may link binge eating disorder and food addiction. This 
neurobiological overlap underscores the complex interplay between 
sleep, reward, and compulsive eating, further supporting the addictive 
potential of UPFs. Epidemiological evidence links UPF consumption 
with adverse health outcomes, including obesity, metabolic syndrome, 
and inflammatory diseases. Srour et al. [19] review data indicating that 
high intake of UPFs correlates with increased risk of chronic diseases, 
partly through mechanisms involving the gut microbiota and systemic 
inflammation. Forde [20] critiques the mechanistic explanations for 
these associations, emphasizing that the sustained effects of UPF diets 
on energy intake and weight gain are well-documented, although the 
precise pathways remain to be fully elucidated.

The clinical implications of recognizing UPFs as addictive 
substances are profound. Ifland and Brewerton [21] argue that the 
phenomenology and pathophysiology of UPF addiction overlap 
significantly with binge-type eating disorders, suggesting that treatment 
approaches from addiction medicine—such as harm reduction or 
abstinence—may be applicable. Similarly, the development of tools like 
the modified Highly Processed Food Withdrawal Scale (mProWS) by 
Hu et al. [22] indicates that withdrawal symptoms from UPF reduction 
are measurable and may influence treatment strategies. Policy and 
public health considerations are also prominent. Hebebrand et al. [23] 
describe efforts to reach a consensus among international experts on 
the addictive potential of UPFs, emphasizing the need for regulatory 
measures akin to those used for addictive substances. The potential for 
UPFs to impact mental health, including associations with depression 
and eating disorders, further underscores the importance of addressing 
their pervasive presence in the food environment [24].

In summary, the evidence from neuroscientific, behavioral, 
epidemiological, and clinical studies converges on the notion that 
UPFs, particularly HPFs, possess addictive properties that influence 
eating behavior. These foods activate reward pathways, reinforce 
consumption, and may lead to compulsive eating patterns similar to 
substance use disorders. Recognizing the addictive potential of UPFs 
has significant implications for treatment, policy, and public health 
strategies aimed at mitigating their impact on individual health and 
societal well-being. Continued research is essential to fully elucidate 
the mechanisms involved and to develop effective interventions to 
address this modern dietary challenge.

Defining and Identifying Hyper-palatable Food 
Formulations

The concept of HPFs has garnered increasing attention within 
nutritional science and food industry research, primarily due to their 
potential role in promoting overconsumption and contributing to 
obesity and related health issues [25-33]. Despite the widespread 
recognition of HPFs, there remains a lack of consensus regarding 
their precise definition and the criteria used to identify such foods. 
The existing literature reflects a multifaceted approach, incorporating 
nutrient composition, processing techniques, and sensory attributes to 
characterize hyper-palatable formulations.

One of the foundational efforts in establishing a standardized 
definition of HPFs was undertaken by Fazzino et al. [34], who 
developed a quantitative framework to identify HPFs based on nutrient 
combinations that enhance palatability. This approach emphasizes 
specific thresholds for nutrients such as fat, sugar, and sodium, which, 
when combined in certain proportions, significantly increase the 
food’s appeal. The standardized definition has been instrumental in 
enabling researchers to systematically classify foods as hyper-palatable, 
facilitating comparisons across studies and food products [35]. Building 
upon this, recent studies have explored the role of food formulation 
and processing in contributing to hyper-palatability. For instance, 
the work by Ghosh et al. [36] highlights technological advancements 
in formulation and processing that enable the development of high-
concentration antibody drug products, which, although focused 
on pharmaceuticals, underscores the importance of formulation 
techniques in achieving specific product characteristics. Similarly, in 
the context of foods, sophisticated processing methods and attractive 
packaging are used to enhance sensory appeal, which may contribute to 
hyper-palatable qualities [37]. These insights suggest that formulation 
and processing are independent but interconnected factors influencing 
hyper-palatability.

The identification of HPFs also involves analyzing ingredient 
lists and nutrient profiles. Examination of UPFs reveals that many 
are formulated with nutrient levels exceeding established thresholds 
for palatability [38, 39]. Such foods often contain high levels of fats, 
sugars, and sodium, which are deliberately manipulated to maximize 
consumer appeal. The review by Jun et al. [38] emphasizes that UPFs 
are characterized not only by their processing extent but also by their 
nutrient composition, which often surpasses the thresholds associated 
with hyper-palatability. Furthermore, the literature discusses the 
importance of sensory and packaging attributes in defining HPFs. The 
use of sophisticated and attractive packaging, along with formulation 
strategies that enhance taste and texture, plays a significant role in 
making foods more appealing and potentially hyper-palatable [37]. 
This aligns with the notion that hyper-palatable foods are designed to 
be highly attractive, often employing sensory cues that stimulate the 
reward pathways in the brain, thereby promoting overconsumption 
[34].

The debate around terminology and classification is also prominent. 
Some researchers advocate for clear distinctions between terms such 
as highly processed foods, UPFs, and HPFs, emphasizing that each 
term captures different aspects of food processing and formulation 
[40, 41]. For example, while UPFs are defined primarily by their 
industrial processing level, HPFs are characterized by their nutrient 
composition and sensory attributes that induce palatability. Clarifying 
these distinctions is crucial for developing effective regulatory and 
public health strategies. Recent studies have also explored the potential 
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utility of warning labels to inform consumers about hyper-palatable 
formulations. The proposal is that identifying and labeling HPFs could 
help consumers make healthier choices and encourage manufacturers 
to reformulate products to reduce hyper-palatability [42]. This 
approach underscores the importance of a clear, operational definition 
of hyper-palatable foods to support policy interventions. 

In summary, the current literature underscores that defining 
and identifying HPFs involves a combination of nutrient thresholds, 
processing techniques, sensory attributes, and packaging features. 
The development of standardized, quantitative definitions—such as 
those proposed by Fazzino et al. [34] has been pivotal in advancing 
research and policy discussions. However, the complexity of food 
formulation and the multifaceted nature of palatability suggest that a 
comprehensive approach, integrating nutrient composition, processing 
methods, and sensory appeal, is essential for accurately characterizing 
hyper-palatable formulations. Continued research is needed to refine 
these definitions and develop practical tools for industry regulation 
and public health initiatives.

Behavioral and Psychological Dimensions of UPF 
Consumption

The consumption of UPFs has garnered increasing attention 
not only for its physical health implications but also for its complex 
behavioral and psychological dimensions [43-50]. The literature 
indicates that UPF intake is intricately linked with various mental health 
outcomes, psychological stress, eating behaviors, and neurobiological 
mechanisms, highlighting a multifaceted relationship that warrants 
comprehensive exploration (Table 1).

One of the prominent psychological dimensions associated with 
UPF consumption is perceived stress. Cortes et al. [51] conducted 
a cross-sectional study in Brazil to examine the association between 
UPF intake and perceived stress levels among working-class young 
adults. Their findings suggest that higher consumption of UPFs 
correlates with elevated perceived stress, implying that psychological 
stress may influence dietary choices or that UPF consumption 
could exacerbate stress perceptions. This bidirectional relationship 

underscores the importance of considering psychological stress as both 
a consequence and a potential driver of unhealthy eating behaviors. 
Further emphasizing the behavioral aspect, Teo et al. [52] investigated 
how texture-based differences in eating rate influence energy intake 
for minimally processed versus ultra-processed meals. Their research 
indicates that the texture and consequent eating rate of UPFs can 
lead to increased energy intake, which may contribute to overeating 
and subsequent weight gain. This mechanistic insight suggests that 
the sensory and textural properties of UPFs can modulate eating 
behaviors, potentially reinforcing consumption patterns associated 
with psychological reward and habit formation.

The psychological impact of UPF consumption extends to 
mental health conditions such as anxiety and depression. Coletro et 
al. [53] explored the association between symptoms of anxiety and 
depression and food consumption during the COVID-19 pandemic 
in Brazil. Their results demonstrated that higher intake of UPFs was 
linked with increased symptoms of anxiety and depression, indicating 
that dietary patterns characterized by UPFs may be associated with 
adverse mental health outcomes during stressful periods. Similarly, 
Lane et al. [54] examined the relationship between UPF consumption 
and psychological distress in adults over a 15-year follow-up in 
Australia. Their findings revealed that elevated UPF intake was 
associated with higher levels of psychological distress, which can be 
considered an indicator of depression, further supporting the link 
between unhealthy dietary patterns and mental health deterioration. 
Adolescents and children are also vulnerable to the psychological 
effects of UPF consumption. Lane et al. [55] studied adolescent girls 
in Iran and found that high UPF intake was associated with reduced 
quality of life, which encompasses psychological well-being. Silva et al. 
[56] analyzed Brazilian adolescents and identified factors associated 
with UPF consumption, including behavioral and socioeconomic 
variables, suggesting that early-life dietary habits may have long-term 
psychological implications. The systematic review by Santos et al. 
[57] further consolidates evidence that children and adolescents with 
food addiction exhibit higher consumption of sugary snacks, chips, 
and other UPFs, linking these dietary patterns to potential addictive 
behaviors and associated psychopathologies.

Dimension Key constructs Representative findings from literature Implications

Psychological stress and 
mood

Perceived stress, anxiety, 
depression, psychological 

distress

•	 Positive association between UPF intake and perceived stress [51].
•	 UPF consumption linked to higher anxiety/depression symptoms, especially 

during COVID-19 [53].
•	 Longitudinal data show UPF intake associated with increased psychological 

distress [54].

Suggests a bidirectional relationship: 
stress may drive UPF intake, and UPFs 

may worsen mental health.

Eating behavior and 
microstructure

Eating rate, energy intake, 
texture, compulsivity

•	 UPF texture leads to faster eating rate and greater energy intake vs minimally 
processed meals [52].

•	 UPFs are designed for hyper-palatability, which may override satiety signals and 
promote rapid, compulsive consumption.

Highlights how food engineering 
influences eating pace and volume, 
contributing to overconsumption.

Food addiction and reward
Addictive-like eating, 

reward pathway activation, 
craving, loss of control

•	 UPF consumption meets criteria for addiction [13].
•	 Neurobiological models show UPFs trigger dopamine release and compulsive 

use patterns akin to substances [58].
•	 Withdrawal symptoms upon UPF reduction are measurable (mProWS).

Supports framing UPF overconsumption 
through an addiction lens, with 
implications for treatment (e.g., 

abstinence protocols).

Mental health and quality 
of life

Depression, anxiety, well-
being, quality of life

•	 Higher UPF intake correlates with reduced quality of life in adolescents [54].
•	 Metabolomic signatures link UPF intake to incident mental disorders [59].

•	 UPF addiction prevalence is elevated in individuals with poor mental health.

UPFs may adversely affect mental health 
through biological (e.g., inflammation) 

and behavioral pathways.

Socioemotional and 
contextual factors

Social isolation, adverse 
childhood experiences, 

emotional eating, 
environmental cues

•	 UPF addiction is more likely in individuals reporting social isolation.
•	 Adverse childhood experiences increase risk for UPF addiction and related 

psychopathology [24].
•	 Marketing and easy availability reinforce compulsive consumption [16].

Emphasizes the role of trauma, 
environment, and social determinants in 

UPF-related behaviors.

Developmental and 
lifespan considerations

Adolescence, aging, 
intergenerational patterns

•	 Adolescents with high UPF intake show poorer psychological outcomes.
•	 UPF addiction is prevalent in older adults, especially women, and linked to poor 

physical/mental health.
•	 Maternal UPF consumption may increase offspring obesity risk.

Points to vulnerable periods and 
the potential for long-term, cross-

generational health impacts.

Table 1: A thematic overview of behavioral and psychological research on UPFs.
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The concept of food addiction and its neurobiological underpinnings 
is gaining prominence in understanding the behavioral dimensions of 
UPF consumption. Araç [58] discusses how certain eating behaviors 
towards UPFs mirror substance use disorders, proposing a ‘food 
addiction’ model that involves neurobiological mechanisms similar 
to those seen in behavioral addictions. This perspective suggests that 
UPFs may trigger reward pathways in the brain, fostering compulsive 
consumption patterns that resemble addictive behaviors, which can 
complicate efforts to modify dietary habits. The influence of UPFs on 
mental health is further supported by studies examining biological 
markers. Yuan et al. [59] identified a circulating metabolomic signature 
associated with UPF intake and found that this signature correlates with 
incident mental disorders, indicating a biological pathway linking UPF 
consumption to psychological conditions. This metabolomic approach 
provides evidence that UPFs may influence mental health through 
biochemical mechanisms, possibly involving neuroinflammatory or 
neurochemical alterations.

Behavioral responses to UPFs are also modulated by individual 
psychological states such as anxiety. Neves et al. [60] demonstrated 
that anxiety symptoms influence food consumption differently 
depending on nutritional status during the COVID-19 pandemic. Their 
longitudinal study suggests that anxiety may lead to increased UPF 
intake, especially among individuals with excess weight, highlighting the 
role of emotional states in shaping dietary behaviors. Similarly, Zheng 
et al. [61] found that psychological symptoms in Chinese adolescents 
are associated with UPF consumption and exercise duration, 
indicating that mental health status can influence dietary choices 
across different populations. The social and environmental context also 
plays a role in shaping the behavioral and psychological dimensions 
of UPF consumption. Jesus et al. [62] examined Brazilian education 
workers and identified factors associated with UPF intake, including 
psychological and social variables, emphasizing that workplace and 
social environments can influence dietary behaviors linked to mental 
health. Finally, the broader implications of UPF consumption on 
mental health and behavior are discussed in reviews by Wiss and LaFata 
[24] and Prescott et al. [63], which synthesize evidence on how UPFs 
may affect mental health through biological, psychological, and social 
pathways. These reviews highlight the complex interplay between UPF 
consumption, neurobiological mechanisms, and behavioral addictions, 
suggesting that addressing UPF intake requires an integrated approach 
that considers psychological vulnerabilities, neurobiological responses, 
and social determinants.

In summary, the literature underscores that the behavioral and 
psychological dimensions of UPF consumption are multifaceted, 
involving stress, addictive behaviors, neurobiological mechanisms, 
and emotional states. The evidence suggests that UPFs are not merely 
dietary choices but are embedded within complex psychological 
frameworks that influence and are influenced by mental health 
conditions. Understanding these dimensions is crucial for developing 
effective interventions aimed at reducing UPF consumption and 
mitigating its adverse psychological and behavioral consequences.

Epidemiological Evidence: UPFs and Chronic Disease 
Risk

The epidemiological evidence linking UPFs to chronic disease risk 
has garnered increasing attention in recent years, reflecting a global 
shift in dietary patterns characterized by the proliferation of HPF 
products. Multiple studies and reviews have examined the associations 
between UPF consumption and various health outcomes, emphasizing 

the potential role of UPFs as contributors to the rising prevalence of 
chronic diseases such as non-alcoholic fatty liver disease (NAFLD), 
metabolic syndrome, cardiovascular diseases, inflammatory bowel 
diseases (IBD), and certain cancers. 

A significant body of evidence suggests that high intake of UPFs is 
associated with an increased risk of NAFLD. Zhang et al. [64] conducted 
a prospective cohort study involving over 16,000 participants, aiming 
to elucidate the relationship between UPF consumption and NAFLD 
risk. Their findings indicated a positive association, highlighting UPFs 
as potential dietary contributors to liver fat accumulation and related 
metabolic disturbances. Complementing this, Henney et al. [65] 
systematically reviewed the literature and confirmed that UPF intake is 
linked to NAFLD development, with evidence quality assessed through 
standardized tools supporting this association. Similarly, Grinshpan et 
al. [66] conducted a systematic review focusing on NAFLD, metabolic 
syndrome, and insulin resistance, reinforcing the notion that UPF 
consumption correlates with these metabolic risk factors.

Beyond liver health, epidemiological data also point to a connection 
between UPFs and cardiometabolic health outcomes. Juul et al. [67] 
reviewed evidence from diverse populations, finding consistent 
associations between UPF intake and increased risks of metabolic 
syndrome, hypertension, type 2 diabetes, obesity, and cardiovascular 
disease. These findings are echoed by Lane et al. [68], who performed an 
umbrella review of meta-analyses, concluding that higher UPF exposure 
correlates with adverse health outcomes, including cardiometabolic 
disorders, with evidence graded as moderate to high quality. The 
mechanistic pathways proposed include the high energy density, added 
sugars, and unhealthy fats prevalent in UPFs, which contribute to weight 
gain, insulin resistance, and systemic inflammation. Inflammatory 
processes are also implicated in the relationship between UPFs and 
chronic diseases. Vissers et al. [69] reviewed evidence suggesting that 
UPFs, characterized by high fat, sugar, and additive content, may play 
a role in the rising incidence of IBD, a chronic inflammatory condition 
of the gastrointestinal tract. Gubatan et al. [70] further discussed 
dietary interventions in IBD, noting that diets rich in unprocessed 
foods tend to improve inflammatory biomarkers, whereas UPFs may 
exacerbate inflammation, although current evidence is limited by 
study heterogeneity. Yao et al. [71] identified emerging evidence from 
prospective cohort studies indicating that UPFs may be involved in the 
development of Crohn’s disease, a subtype of IBD, but not ulcerative 
colitis, suggesting disease-specific effects.

The potential carcinogenic implications of UPF consumption 
are also under investigation. Kliemann et al. [72] highlighted the 
global shift towards UPFs as a factor contributing to obesity and 
cancer risk, emphasizing the need for further research into the dual 
harms posed by UPFs on health and the environment. Anastasiou et 
al. [73] explored the link between UPFs and obesity-related cancers, 
proposing biological mechanisms such as endocrine disruption, 
inflammation, and epigenetic alterations as mediators of increased 
cancer risk. Fajkić et al. [74] introduced the Trojan horse model, 
suggesting that UPFs deliver endocrine-disrupting chemicals that may 
promote carcinogenesis through chronic low-grade inflammation and 
microbiome alterations. The role of specific food additives in UPFs, such 
as inorganic phosphate additives, has been examined as a mechanistic 
link to cardiorenal diseases. Calvo et al. [75] discussed how phosphate 
additives, commonly used in UPFs, may contribute to cardiovascular 
and bone diseases, especially among individuals with chronic kidney 
disease, further illustrating the complex pathways through which UPFs 
may influence chronic disease risk. Despite the accumulating evidence, 
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some researchers question whether the concept of ‘UPFs’ adds value 
beyond traditional nutrient profiling. Astrup and Monteiro [76] 
argued that many health effects attributed to UPFs can be explained 
by conventional dietary factors such as energy density, fiber content, 
and glycemic load, suggesting that the classification may not provide 
additional insights for dietary guidelines. Conversely, Temple [3] 
emphasized the need to understand the broader relationship between 
UPFs, obesity, and other chronic diseases, advocating for policies that 
address the food environment and consumer behavior.

In summary, epidemiological studies consistently demonstrate 
associations between UPF consumption and a spectrum of chronic 
diseases, including NAFLD, metabolic syndrome, cardiovascular 
diseases, IBD, and certain cancers. The evidence underscores the 
importance of considering UPFs as a significant dietary factor 
influencing chronic disease risk, although debates remain regarding the 
mechanistic explanations and the added value of the UPF classification 
system. Future research directions include elucidating biological 
mechanisms, refining exposure assessments, and developing targeted 
public health interventions to mitigate the health impacts of UPFs.

Clinical Correlates: UPF Addiction and Eating 
Disorders

The clinical landscape surrounding UPF addiction and eating 
disorders has garnered increasing scholarly attention, emphasizing the 
complex interplay of neurobiological, psychological, and behavioral 
factors. A growing body of research underscores the prevalence, clinical 
correlates, and potential treatment approaches for these intertwined 
conditions, highlighting the necessity for nuanced understanding 
and tailored interventions. Research by Oliveira et al. [77] emphasizes 
that food addiction, including UPF addiction, remains an evolving 
field with ongoing efforts to elucidate its subjective experience and 
clinical correlates. Their systematic review underscores the importance 
of understanding the mechanisms underlying food addiction and its 
psychological dimensions, which are crucial for developing effective 
diagnostic and treatment strategies. Similarly, Praxedes et al. [78] 
conducted a systematic review with meta-analysis to determine 
the prevalence of food addiction using the Yale Food Addiction 
Scale, revealing a notable prevalence across various populations and 
emphasizing the importance of standardized assessment tools in 
clinical settings.

The conceptualization of UPF addiction as a clinical entity akin 
to substance-use disorders is further supported by Vasiliu [17], 
who highlights the high prevalence of food addiction in the general 
population—up to 20%and advocates for its recognition as a distinct 
diagnostic category. This perspective aligns with the neurobiological 
models discussed by Araç [58], which propose that certain eating 
behaviors towards UPFs mirror the neurobiological pathways involved 
in substance addictions, such as reward system dysregulation. These 
models suggest that UPF addiction may involve alterations in reward 
processing, similar to those observed in substance use disorders, 
thereby reinforcing the addiction framework. The relationship between 
UPF addiction and eating disorders is complex and multifaceted. 
Sankaranarayanan et al. [79] systematically reviewed disordered eating 
among individuals with schizophrenia spectrum disorders, revealing 
that disordered eating behaviors are prevalent in this population, 
which may include or overlap with UPF addiction symptoms. Bodell 
and Racine [80] further elaborate on reward processing alterations in 
binge-type eating disorders, proposing a mechanistic staging model 
that accounts for changes in reward sensitivity over the course of illness. 

This model suggests that reward system alterations—such as increased 
‘wanting’ without corresponding ‘liking’—may underpin compulsive 
eating behaviors characteristic of binge episodes and UPF addiction.

The clinical correlates of UPF addiction extend to weight-related 
factors. Wiss [81] observed a J-shaped relationship between UPF 
addiction and body mass index, with heightened prevalence among 
underweight individuals, indicating that UPF addiction may not be 
solely associated with obesity but also with other weight classes. This 
nuanced relationship underscores the importance of considering 
individual differences and comorbidities when assessing UPF 
addiction in clinical populations. Eating disorders often co-occur 
with UPF addiction, complicating diagnosis and treatment. The 
review by Dennis et al. [82] highlights that UPF addiction is especially 
common among individuals seeking treatment for eating disorders, 
substance use disorders, and psychiatric comorbidities. They advocate 
comprehensive assessment protocols, such as the Food Addiction 
Symptom Inventory developed by LaFata et al. [83], which provides 
clinicians with a structured approach to diagnosing UPF addiction. 
Such tools are vital for identifying individuals at risk and tailoring 
interventions accordingly. 

The neurobiological and psychological overlap between UPF 
addiction and eating disorders is further elaborated by Ifland and 
Brewerton [21], who discuss phenomenological similarities and the 
potential for shared treatment protocols. They suggest that traditional 
substance-use disorder recovery strategies, such as harm reduction or 
abstinence, could be adapted for UPF addiction and binge-type eating 
disorders, although current practices often lack consensus. This is 
echoed by Thompson et al. [84], who present case vignettes illustrating 
the potential benefits of abstinence-based treatments, emphasizing 
individualized care that considers genetic, neurobiological, and 
psychosocial factors. Psychobehavioral factors also play a significant 
role in UPF addiction and eating disorders. Barros et al. [85] examined 
how psychological variables, such as body image perception and anxiety, 
influence eating behaviors, including the tendency to consume UPFs 
rapidly. These factors may modulate the severity and manifestation of 
UPF addiction symptoms, suggesting that psychological interventions 
targeting these domains could be beneficial. The impact of early life 
experiences on UPF addiction and eating disorders is highlighted by 
Wiss et al. [86], who found that adverse childhood experiences are 
significant risk factors for UPF addiction and related psychopathologies. 
Their structural equation modeling indicates that adverse childhood 
experiences may influence the development of UPF addiction through 
neurobiological and psychological pathways, emphasizing the 
importance of trauma-informed approaches in treatment.

From a policy and clinical perspective, Wiss and LaFata [24] discuss 
the broader implications of UPFs on mental health, including their 
role in depression and other psychiatric conditions. They advocate 
for nuanced treatment considerations, especially in cases where UPF 
addiction coexists with eating disorders, and highlight the emerging 
consensus on the need for specialized assessment and intervention 
protocols.

In summary, the literature converges on the recognition of 
UPF addiction as a clinically significant condition with substantial 
overlap with various eating disorders. The evidence underscores the 
importance of standardized diagnostic tools, neurobiological models 
of reward dysregulation, and individualized treatment approaches—
ranging from abstinence-based strategies to trauma-informed care. 
As research continues to evolve, integrating these insights into clinical 
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practice holds promise for improving outcomes for individuals affected 
by UPF addiction and comorbid eating disorders.

Clinical Studies
The addictive properties of UPFs have been increasingly studied, 

with clinical evidence suggesting that these foods can trigger behaviors 
similar to those seen in substance-use disorders. UPFs, characterized 
by their high content of refined carbohydrates, fats, and additives, are 
designed to be hyper-palatable, which can lead to compulsive eating 
behaviors.

A study by Loch et al. [87], conducted in July 2022 using the 
University of Michigan National Poll on Healthy Aging, investigated 
the prevalence of UPF addiction among older adults in the US and 
its associations with various health domains. The overall prevalence 
of UPF addiction was found to be 12.4% among older adults aged 50 
to 80 years in the US. Prevalence was notably higher among women 
(16.9%) compared to men (7.5%). The highest rate of UPF addiction 
was observed in women aged 50 to 64, reaching 21%. Men who 
reported being overweight were 19.14 times more likely to meet the 
criteria for UPF addiction (95% confidence interval (CI) 5.26 to 69.66). 
Women who reported being overweight were 11.44 times more likely 
to meet the criteria for UPF addiction (95% CI 4.56 to 28.71). Women 
reporting worse physical health were 1.93 times more likely to meet 
the criteria for UPF addiction (95% CI 1.26 to 2.98). Men reporting 
worse physical health were 2.99 times more likely to meet the criteria 
for UPF addiction (95% CI 1.70 to 5.26). Women reporting worse 
mental health were 2.78 times more likely to meet the criteria for UPF 
addiction (95% CI 1.79 to 4.32). Men reporting worse mental health 
were 4.02 times more likely to meet the criteria for UPF addiction (95% 
CI 2.19 to 7.38). Women reporting feelings of social isolation were 
3.40 times more likely to meet the criteria for UPF addiction (95% 
CI 2.16 to 5.34). Men reporting feelings of social isolation were 3.35 
times more likely to meet the criteria for UPF addiction (95% CI 1.83 to 
6.14). In summary, the study indicates that UPF addiction is prevalent 
among older adults in the US, with a disproportionately higher rate 
among women. Furthermore, UPF addiction is significantly associated 
with poorer self-reported physical health, mental health, and feelings 
of social isolation across both genders, and particularly with being 
overweight.

A study (NCT03407053) by Hall et al. [88] investigated the impact 
of UPFs on energy intake and weight in adults admitted to the NIH 
Clinical Center. Participants consumed significantly more calories 
when on an ultra-processed diet, with an average increase of 508 ± 106 
kcal/d compared to the unprocessed diet. The increased energy intake 
was primarily driven by higher consumption of carbohydrates (280 ± 54 
kcal/d). Fat intake also increased significantly (230 ± 53 kcal/d) during 
the ultra-processed diet. Protein consumption, however, did not show 
a significant change (−2 ± 12 kcal/d). Weight changes were strongly 
correlated with energy intake, showing a correlation coefficient of r = 
0.8. During the ultra-processed diet, participants gained an average of 
0.8 ± 0.3 kg. Conversely, during the unprocessed diet, participants lost 
an average of 1.1 ± 0.3 kg. The study involved 20 weight-stable adults 
with a mean age of 31.2 ± 1.6 years and a body mass index of 27 ± 1.5 
kg/m2. It was an inpatient randomized controlled trial where subjects 
received either ultra-processed or unprocessed diets for 2 weeks, 
followed by the alternate diet for another 2 weeks. Meals were carefully 
matched for presented calories, energy density, macronutrients, sugar, 
sodium, and fiber, and participants were allowed to eat as much or as 
little as desired.

A study by Figueiredo et al. [89] found a significant positive 
association between increased UPF intake and a higher risk of non-
restrictive eating disorder types, specifically bulimic, binge eating, 
and ‘other’ eating disorders. For every 10-percentage point increase 
in UPF intake, the odds ratios were 1.08 for bulimic eating disorder, 
1.21 for binge eating disorder, and 1.11 for ‘other’ eating disorders. 
The highest risk was observed for binge eating disorder, with a 21% 
higher risk compared to individuals without eating disorder. No 
significant association was detected between UPF intake and restrictive 
eating disorders. The final sample included 43,993 participants from 
the French NutriNet-Santé web-cohort. The mean age was 51.0 years, 
and 76.1% were women. Out of the total participants, 5,967 (13.6%) 
were categorized as likely eating disorder cases. This included 444 with 
restrictive eating disorder, 1,575 with bulimic eating disorder, 3,124 with 
binge eating disorder, and 824 with ‘other’ eating disorder. The average 
UPF intake constituted 16.0% ± 8.0% of the total food consumed by the 
participants. The main results regarding the association between UPF 
intake and eating disorder types generally remained consistent across 
sensitivity analyses. When excluding participants using medication 
for anxiety/depression, the associations for bulimic and ‘other’ eating 
disorders became statistically non-significant, while binge eating 
disorder remained significantly associated. Excluding participants 
with fewer than six 24-hour dietary records did not substantially 
change the main results. This epidemiological study, the first of its kind 
using NOVA-derived UPF intake in a large adult French population, 
establishes significant positive associations between UPF consumption 
and several types of eating disorders, specifically bulimic, binge eating, 
and ‘other’ eating disorders. While restrictive eating disorder showed 
no such link, the findings highlight the potential detrimental impact of 
UPF on mental health outcomes related to eating behaviors.

A study by Lopes et al. [90] involved 3414 participants, with 
a significant majority (88.1%) being female. The average age was 
56.7 ± 11.8 years, and participants had an average of 7.2 ± 4.1 years 
of education. On average, individuals had participated in the Health 
Academy Program for 19.7 ± 15.3 months. More than half (61%) of 
the participants had recently attempted to lose weight. At baseline, 
the mean contribution of calories from UPF consumption in the 
highest quartile (fourth quartile) was 47.7% (95% CI 47.2% to 48.3%). 
In contrast, the first quartile (lowest consumption) showed a 9.7% 
contribution (95% CI 9.4% to 10%). There was no significant difference 
in UPF caloric contribution between the control and intervention 
groups (p = 0.406). When stratifying UPF consumption by quartiles, 
individuals in the control group with higher UPF consumption 
(last quartile) were older (55.3 ± 12.1 years vs 52.9 ± 12.4 years; p = 
0.021), had higher education levels (8.1 ± 4.1 years vs 7.8 ± 3.9 years; 
p < 0.001), and higher income (BRL 1017.5 ± 874.0 vs BRL 830.0 ± 
668.9; p = 0.001). They also had a longer participation time in Health 
Academy Program (20.7 ± 16.2 months vs 15.5 ± 13.5 months; p 
<0.001) compared to their counterparts in the intervention group. 
Additionally, the control group’s last quartile had a lower prevalence of 
weight loss attempts (62.3% vs 64.2%; p = 0.047). Among individuals in 
the fourth quartile, which represented the highest UPF consumption, 
there was a positive weight variation of 0.178 kg (95% CI: −0.081 to 
0.436). The difference between the control group and intervention 
group in this quartile was notable, with the control group experiencing 
−0.096 kg (95% CI −0.459; 0.267) and the intervention group 
experiencing 0.531 kg (95% CI 0.169; 0.894; p = 0.018). After adjusting 
for various factors, a comparison with the lowest UPF consumption 
group (first quartile) revealed that individuals in the second, third, and 
fourth quartiles experienced positive weight variations. Specifically, 
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these variations were 0.363 kg (95% CI 0.038; 0.689; p = 0.029) for the 
second quartile, 0.467 kg (95% CI 0.159; 0.776; p = 0.003) for the third 
quartile, and 0.389 kg (95% CI 0.061; 0.717; p = 0.020) for the fourth 
quartile. No significant differences were observed between the control 
and intervention groups in these adjusted analyses. In summary, the 
study found a clear association between higher UPF consumption 
and positive weight change (weight gain) over a 12-month period, 
particularly in the second, third, and fourth quartiles of consumption 
compared to the lowest quartile (Figure 1). This relationship persisted 
even after adjusting for various covariates, highlighting the impact of 
UPFs on body weight in the studied population.

A study by Hamano et al.  [91] demonstrated that consuming UPFs 
leads to significant weight gain and increased energy intake, which is 
also associated with a decreased chewing frequency. These results 
suggest that reducing UPF consumption could be a valuable strategy 
in medical nutritional therapy for obesity prevention. All 9 eligible 
participants who were randomly assigned to either UPF or non-UPF 
diets completed the study. Participants experienced a significant weight 
gain of 1.1 kg more during the UPF consumption period compared 
to the non-UPF period. This finding had a 95% CI of 0.2 to 2.0 and a 
p-value of 0.021. Daily energy intake was substantially higher during 
the UPF period, with participants consuming an average of 813.5 kcal 
more per day. The 95% CI for this difference was 342.4 to 1284.7, and 
the P-value was 0.0041. The study observed a significant reduction in 
chewing frequency, specifically the number of chews per calorie, during 
the UPF consumption period (p = 0.016) (Figure 2).

A study by Dicken et al. [92] concluded that while both minimally 
processed food (MPF) and UPF diets adhering to national dietary 
guidelines resulted in weight loss, the MPF diet led to significantly 
greater weight loss and more favorable changes in body composition 
and craving control (Figure 3). Both MPF and UPF diets, when 
following UK dietary guidelines, resulted in weight loss over 8 weeks. 
Specifically, the MPF diet led to a mean percentage weight change 
(%WC) of −2.06% (95% CI −2.99, −1.13), while the UPF diet resulted 
in −1.05% (95% CI −1.98, −0.13). The MPF diet demonstrated 
significantly greater weight loss compared to the UPF diet, with a 
within-participant difference in %WC of −1.01% (95% CI −1.87, −0.14; 
p = 0.024). Both diets led to significantly lower weight and BMI at 8 
weeks from baseline. However, reductions in weight (−0.96 kg) and 

body mass index (−0.34 kg/m2) were significantly greater on the MPF 
diet compared to the UPF diet. Waist circumference did not show 
significant differences between diets. Fat mass, body fat percentage, 
visceral fat rating, and total body water mass were significantly lower 
at 8 weeks on the MPF diet, but not on the UPF diet. These reductions 
were significantly greater on the MPF diet compared to the UPF diet. 
Other body composition measures, such as muscle mass and bone 
mass, did not differ significantly between diets. Systolic and diastolic 
blood pressure were significantly lower on the MPF diet but not the 
UPF diet. Heart rate was significantly lower on the UPF diet but 
not the MPF diet. Changes in blood pressure and heart rate did not 
differ significantly between diets. Total cholesterol, HDL-C, and non-
HDL-C were significantly lower on both diets at 8 weeks. Triglycerides 
and glycated hemoglobin were significantly lower on the MPF diet 
only, while fasting glucose and LDL-C were significantly lower on 
the UPF diet only. Changes in triglycerides were significantly lower 
on the MPF than UPF diet, and changes in LDL-C were significantly 
lower on the UPF than MPF diet. The Power of Food Scale scores 
(food present, tasted, and total) and control of eating questionnaire 
(CoEQ) measures (craving for sweet, savory, and difficulty resist craved 
nominated food) were significantly lower at 8 weeks on the MPF diet, 
but not the UPF diet. CoEQ craving control was significantly higher 
on both diets. Improvements in CoEQ craving for savory, difficulty to 
resist craving nominated food, and craving control were significantly 
greater on the MPF diet than the UPF diet. Self-reported energy intake 
was significantly lower during both MPF and UPF diets compared to 
baseline, but significantly more so on the MPF diet (−327.3 kcal/day). 
MPF adherence was 84.5% and UPF adherence was 91.2%. Adherence 
was higher in the first periods of the crossover. While there were no 
significant differences in overall diet ratings, flavors and tastes, and 
delivery and preparation were rated significantly lower on the MPF 
versus UPF diet. Mild gastrointestinal adverse events were common on 
both diets but did not differ significantly by diet. Notably, constipation, 
dyspepsia/gastroesophageal reflux, fatigue, sleep-related adverse 
events, and infections were more frequently reported on the UPF diet.

Assessment Tools for UPF Addiction and Withdrawal
The assessment of UPFs addiction and withdrawal is a growing 

area of research, reflecting the increasing recognition of the addictive 
potential of these foods. Various tools have been developed to measure 

Figure 1: Baseline caloric contribution from UPFs in a fruit and vegetable community-based randomized controlled trial, Belo Horizonte-MG, Brazil (2013 - 2017) [90].
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Figure 2: Paired analyses were conducted to assess changes in body weight (A), body composition (B), and dietary intake patterns. These included daily and average calorie intake (C, D), 
meal-specific calorie consumption (E), and intake of macronutrients (F), water (G), salt (H), saturated fatty acids (I), and fiber (J). Eating microstructure was analyzed via calories (K) and 
grams (L) ingested per minute, and chews per calorie (M) and per gram (N) [91].
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addiction-like symptoms and withdrawal effects associated with UPFs 
(Table 2). These tools are crucial for understanding the impact of UPFs 
on health and for developing interventions to address food addiction. 

•	 mProWS: The mProWS is a concise 7-item scale derived from 
the original 29-item ProWS. It measures physical and psychological 

withdrawal symptoms when reducing UPF consumption. It has been 
validated for reliability and convergent validity with addictive-like 
eating behaviors, such as those measured by the Yale Food Addiction 
Scale 2.0 (YFAS 2.0). The mProWS is particularly useful in studies with 
high participant burden, such as ecological momentary assessments, 
due to its brevity [93].

Figure 3: Estimated marginal means (and standard errors) for %WC were derived from mixed-effects models, adjusted for randomization arm and nightshift status, with a diet-by-arm 
interaction term and a participant-level random effect (Intention-to-treat N = 50). Panel (a) shows %WC on MPF and UPF diets. Panel (b) displays the mean difference in %WC between 
diets, with a 2-sided t-test (df = 46.1) indicating a significant reduction on the MPF diet (Cohen’s d = −0.48, 95% CI −0.91, −0.06; p = 0.024, uncorrected). Panel (c) presents the estimated 
difference from the repeated-measures model. Panels (d) and (e) show unadjusted individual %WC values on the MPF and UPF diets, respectively [92].

Tool name 
(abbreviation) Primary purpose and constructs measured Key features and validation Clinical and research utility

Yale Food Addiction 
Scale 2.0 (YFAS 2.0)

Diagnoses UPF/food addiction based on DSM-
5 criteria for substance use disorders (e.g., loss 
of control, continued use despite consequences, 

cravings).

•	 Widely validated, high internal reliability.
•	 Used in diverse populations (e.g., US older adults, 

adolescents).
•	 Quantifies symptom count and provides diagnostic 

threshold.

Gold-standard for epidemiological and 
clinical studies; helps establish prevalence 

and correlates of UPF addiction.

mProWS
Measures physical and psychological withdrawal 

symptoms upon reducing UPF intake (e.g., 
irritability, cravings, fatigue).

•	 7-item short form derived from 29-item ProWS.
•	 Validated for reliability and convergent validity with 

YFAS 2.0.
•	 Designed for low participant burden (e.g., ecological 

momentary assessment).

Useful in intervention studies to monitor 
withdrawal; supports addiction model by 

quantifying abstinence effects.

Food Addiction 
Symptom Inventory 

(FASI)

Structured clinical assessment of UPF addiction 
symptoms and severity.

•	 Developed clinical settings to aid diagnosis.
•	 Complements YFAS 2.0 with a focus on practical, in-

clinic application.

Help clinicians systematically evaluate UPF 
addiction, especially in patients with eating 

or substance use disorders.

Power of Food Scale 
(PFS)

Measures appetite for, and psychological 
responsiveness to, HPFs in the environment.

•	 Assesses hedonic hunger (food present, food tasted).
•	 Used in studies linking UPF intake to craving and 

reward sensitivity.

Captures susceptibility to food cues, which 
is elevated in UPF addiction and binge-type 

eating disorders.

CoEQ Assesses cravings, control overeating, and mood 
related to food intake over previous 7 days.

•	 Includes subscales for craving types (sweet, savory) 
and difficulty resisting food.

•	 Sensitive to dietary interventions (e.g., MPF vs UPF 
diets).

Tracks changes in craving and control during 
dietary trials; useful for evaluating treatment 

efficacy.

NOVA food classification 
system

Categorizes foods by degree of processing (Group 4 
= ultra-processed).

•	 Not a psychometric tool, but a framework for 
quantifying UPF exposure in diets via dietary records.
•	 Enables calculation of % calories from UPFs.

Essential for operationalizing ‘UPF intake’ in 
research; links consumption levels to health 

outcomes.

Table 2: Overview of assessment instruments for UPF addiction and withdrawal symptoms.
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•	 Yale Food Addiction Scale 2.0 (YFAS 2.0): The YFAS 2.0 
is a widely used tool for diagnosing UPF addiction, applying DSM-5 
criteria for substance use disorders to food consumption [94]. It has 
demonstrated high internal reliability and construct validity, making 
it a robust measure for assessing food addiction across various 
populations [95]. The scale has been used to identify the prevalence of 
UPF addiction in different demographic groups, such as older adults in 
the USA, where it showed a higher prevalence among women [87].

•	 Assessment in specific populations: Research has shown 
that UPF addiction is prevalent among adolescents and is linked to 
obesity and other health issues. Assessment tools like the YFAS 2.0 
are used to study these patterns and guide preventive measures [96]. 
During the COVID-19 pandemic, UPF addiction was found to mediate 
the relationship between psychological stress and emotional eating, 
highlighting the importance of addressing food addiction in public 
health strategies [97].

•	 Withdrawal symptoms and research directions: Withdrawal 
symptoms from UPFs are a critical component of addiction assessment. 
Evidence suggests that both animals and humans experience 
withdrawal-like symptoms, although more experimental research is 
needed to fully understand these effects in humans. Future research 
should focus on longitudinal studies to better understand the addictive 
potential of UPFs and their impact on health, particularly in children 
[12].

In summary the tools mentioned provide valuable insights into 
UPF addiction and withdrawal, there is ongoing debate about the 
classification of food addiction as a substance-based or behavioral 
addiction. This distinction has implications for clinical and policy 
approaches to addressing UPF consumption. Additionally, the NOVA 
classification system, which categorizes foods based on processing 
levels, may need refinement to better align with findings on food 
addiction.

Environmental and Societal Influences on UPF 
Consumption

The consumption of UPFs has become a significant concern 
globally, driven by a complex interplay of environmental, societal, and 
individual factors. The literature underscores that these influences are 
deeply embedded within broader socio-economic and environmental 
contexts, which shape dietary patterns and health outcomes across 
populations. Environmental factors play a pivotal role in the 
proliferation of UPF consumption. Matos et al. [98] highlight the 
rapid growth of the UPF market in Latin America, emphasizing how 
environmental and social determinants contribute to increased intake. 
The expansion of UPF industries, coupled with environmental impacts 
such as increased greenhouse gas emissions, water, and land use, 
further exacerbate sustainability concerns. García et al. [99] provide 
longitudinal evidence linking higher UPF consumption to increased 
greenhouse gas emissions, water, energy, and land use, illustrating 
the environmental footprint of dietary shifts towards UPFs. Similarly, 
Kesse-Guyot et al. [100] explore environmental impacts along the 
entire value chain of UPF consumption, reinforcing the notion that 
environmental sustainability is compromised by the widespread 
adoption of these foods.

Societal influences are equally significant. Socioeconomic 
disparities, educational inequalities, and cultural factors shape UPF 
consumption patterns. Crepaldi et al. [101] examine how educational 
inequality intersects with sex and race/skin color in Brazil, revealing 

that marginalized groups tend to consume more UPFs, often due to 
limited access to MPFs. This pattern is echoed in Cunha et al. [102], 
who utilize a socioecological model to analyze Brazilian adolescents’ 
dietary behaviors, finding that individual and environmental factors 
collectively influence high UPF intake. Woods et al. [103] further 
emphasize that in Canada, nearly half of daily caloric intake comes 
from UPFs, with socio-economic status and food environment playing 
crucial roles. These societal factors are compounded by marketing 
strategies and the availability of UPFs, which often target vulnerable 
populations, thereby perpetuating health disparities. Cultural and 
behavioral factors also influence UPF consumption. Quinn et al. [104] 
discuss how dietary guidelines often fail to adequately communicate 
the harms associated with processed foods, which may influence 
public perceptions and behaviors. The rationales embedded within 
dietary advice can either upstreamly address broader determinants or 
downstreamly focus on individual choices, affecting societal attitudes 
towards UPFs. Moreover, the consumption of plant-based meat 
alternatives, as studied by Ohlau et al. [105], indicates a shift in dietary 
patterns that may be driven by sustainability concerns but also raises 
questions about the degree of processing involved and its implications 
for health and environmental sustainability.

Health-related societal impacts are evident in the association 
between UPF consumption and non-communicable diseases. Matos et 
al. [98] link high UPF intake to obesity, type 2 diabetes, hypertension, 
cardiovascular diseases, and cancer in Latin America. These health 
outcomes are further supported by Wang et al. [106], who demonstrate 
that maternal consumption of UPFs increases the risk of offspring 
developing overweight or obesity, highlighting intergenerational 
health effects. Woods et al. [103] also note the increased risk of chronic 
diseases associated with UPF consumption in Canada, emphasizing 
the societal burden of dietary patterns dominated by processed foods. 
The environmental and societal influences are interconnected, as the 
production and consumption of UPFs contribute significantly to 
environmental degradation while simultaneously perpetuating health 
inequalities. For instance, Garzillo et al. [107] show that higher UPF 
intake correlates with increased diet water footprints, which are 
primarily driven by energy intake associated with processed foods. 
Similarly, de Cruz et al. [108] evaluate the environmental impacts of 
beef and UPF consumption in Brazil, illustrating how dietary choices 
influence ecological sustainability.

Addressing these multifaceted influences requires comprehensive 
policy and societal interventions. Quinn et al. [104] advocate for 
improved communication within dietary guidelines to better inform the 
public about the harms of UPFs, considering upstream determinants 
such as food environment and marketing. The socioecological model 
applied by Cunha et al. [102] underscores the importance of multi-level 
strategies that target individual behaviors, community environments, 
and broader policy frameworks to reduce UPF consumption.

In summary, the literature demonstrates that environmental and 
societal factors are deeply intertwined in shaping UPF consumption 
patterns. Environmental impacts, such as increased resource use and 
greenhouse gas emissions, are compounded by societal inequalities 
that limit access to healthier, MPFs. Cultural norms, marketing, and 
policy gaps further influence dietary behaviors, contributing to the 
global rise in non-communicable diseases linked to UPF intake. 
Effective mitigation strategies must therefore adopt a holistic approach, 
addressing both environmental sustainability and social equity to 
promote healthier and more sustainable dietary patterns.
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Conclusion
The evidence in this review strongly suggests that UPFs, particularly 

those engineered to be hyper-palatable, exhibit addictive properties 
capable of driving compulsive consumption patterns. Convergent 
findings from neurobiological, behavioral, epidemiological, and clinical 
studies indicate that UPFs activate reward pathways, reinforce intake, 
and can lead to maladaptive eating behaviors that mirror substance 
use disorders. This addictive potential is underpinned by specific food 
formulations, impaired inhibitory control, and measurable withdrawal 
symptoms, supporting the conceptualization of UPF addiction as a 
distinct and clinically relevant condition.

Recognizing the addictive nature of UPFs carries significant 
implications for public health policy, clinical practice, and future 
research. There is a pressing need for regulatory measures—such as 
clearer labeling, marketing restrictions, and reformulation standards—
akin to those applied to other addictive substances. Clinically, integrating 
validated assessment tools and adapting treatment strategies from 
addiction medicine, including abstinence-based or harm-reduction 
approaches, may improve outcomes for individuals with UPF addiction 
and comorbid eating disorders. Future investigations should prioritize 
longitudinal and mechanistic research to elucidate causal pathways, 
while interdisciplinary efforts must address the environmental and 
socioeconomic drivers that perpetuate UPF consumption. Ultimately, 
a comprehensive strategy that bridges science, policy, and clinical 
innovation is essential to mitigate the profound impact of UPFs on 
individual health and societal well-being.
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