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Abstract

Ultra-Processed Foods (UPFs) consumption has risen dramatically, particularly among
individuals prone to emotional eating. This review explores the interplay between
emotional eating, UPF consumption, and microplastic exposure, and their consequences on
cardiometabolic health. Emotional eating, driven by psychological distress, is associated with
a preference for hyperpalatable, energy-dense foods, contributing to adverse cardiometabolic
outcomes. UPFs, characterized by high levels of refined sugars, unhealthy fats, and additives,
exacerbate metabolic dysregulation. Additionally, microplastic contamination from food
packaging emerges as a potential health risk. We discuss the neurobiological mechanisms
underlying emotional eating, the metabolic impact of UPFs, and the risks posed by microplastic
ingestion. This review emphasizes the importance of public health strategies to limit UPF
consumption, address emotional eating, and regulate food packaging to reduce microplastic

exposure.

Introduction

Emotional eating refers to food consumption in response to
psychological states rather than physiological hunger. This be-
havior, often triggered by stress, anxiety, or depression, leads
individuals to consume foods providing immediate gratification
and mood enhancement [16]. Ultra-Processed Foods (UPFs),
characterized by high sugar, salt, and unhealthy fat content,
are frequently chosen during emotional eating episodes due to
their ability to stimulate the brain’s reward system [28].

The increasing availability and affordability of UPFs have
contributed to their widespread consumption. In many high-
income countries, UPFs constitute up to 50% of total daily ca-
loric intake (Lane et al. 2023). These foods are associated with
poor diet quality and increased cardiometabolic risks, including
obesity, type 2 diabetes, and hypertension [17].

Recent studies indicate that microplastics, a hidden compo-
nent of UPFs due to food packaging, may exacerbate metabolic
dysfunction through inflammatory pathways, further amplify-
ing the health risks associated with these diets [30]. This emerg-
ing concern adds a new dimension to the already complex rela-
tionship between UPFs and cardiometabolic health.

This review aims to synthesize current evidence on the com-
bined impact of emotional eating, UPFs, and microplastic expo-
sure, emphasizing their implications on cardiometabolic health
and highlighting potential strategies for public health interven-
tions.

Emotional eating and the preference for ultra-processed
foods

Emotional eating is influenced by complex psychological and
neurobiological mechanisms. Stress and negative emotions ac-
tivate the Hypothalamic-Pituitary-Adrenal (HPA) axis, leading to
increased cortisol levels, which can enhance cravings for high-
calorie foods [9]. Additionally, the brain’s reward system, par-
ticularly the mesolimbic dopamine pathway, plays a critical role
in reinforcing the consumption of hyperpalatable foods [7].

The food industry capitalizes on the emotional connection
to food by promoting UPFs as mood-boosters, especially during
times of stress or depression. Advertising often portrays these
foods as a source of comfort, using catchy slogans like “satisfy
your cravings” or “indulge in happiness.” This marketing strat-
egy exploits the immediate gratification provided by high-sugar
and high-fat foods, which trigger dopamine release, reinforcing
the emotional appeal of UPFs (Singh et al. 2023).
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UPFs are specifically formulated to maximize palatability,
with high concentrations of sugar, fat, and salt designed to
trigger dopamine release and reinforce habitual consumption.
The addictive nature of these foods further perpetuates emo-
tional eating patterns, contributing to excessive caloric intake
and metabolic dysregulation (Wiss & LaFata, 2024). Hormonal
alterations, including insulin resistance and leptin dysregula-
tion, further exacerbate emotional eating behaviors, leading to
weight gain and increased cardiometabolic risk [16].

The prevalence of UPF consumption varies across regions
and income levels, reflecting differences in food availability, cul-
tural practices, and economic factors. In high-income countries,
UPFs account for 42-58% of total energy intake, while in lower
or middle-income countries, this figure ranges from 16-30%
(Lane et al. 2023). This disparity is linked to economic structures
that promote inexpensive, calorie-dense, and nutritionally poor
products, particularly affecting lower-income populations who
often face difficult choices between affordability and nutritional
value [4,10].

Studies have shown a strong correlation between emotional
eating and overconsumption of energy-dense foods. In a U.S.
Latino community health center study, 60% of participants re-
ported emotional eating, with UPFs accounting for 23% of daily
caloric intake [13]. Similarly, a study in the elderly Egyptian
population found that 98% of respondents identified as moder-
ate or severe emotional eaters, with stress perception and BMI
significantly influencing this behavior [8].

Nutritional and metabolic risks of ultra-processed food
consumption

The poor nutritional profile of UPFs significantly contributes
to metabolic dysfunction. These foods are often high in refined
carbohydrates, trans fats, and artificial additives, which togeth-
er promote insulin resistance, chronic inflammation, and lipid
dysregulation (Touvier et al. 2023). The high glycemic load of
UPFs results in rapid spikes in blood glucose and insulin secre-
tion, which over time contribute to the development of insulin
resistance and obesity.

Artificial sweeteners and emulsifiers in UPFs alter gut micro-
bial balance, leading to increased intestinal permeability and
systemic inflammation (Chen et al. 2023). These disruptions in
gut microbiota have been linked to metabolic syndrome, fur-
ther exacerbating the risk of cardiometabolic diseases.

Excessive sodium intake in UPFs significantly contributes to
hypertension, a key risk factor for cardiovascular disease. Fur-
thermore, trans fats and food additives in these products pro-
mote endothelial dysfunction and atherosclerosis by increasing
oxidative stress, reducing nitric oxide production, and enhanc-
ing pro-inflammatory cytokine release, leading to increased car-
diovascular risk.

Studies have demonstrated the direct impact of emotional
eating on cardiometabolic risk markers. In a study of police of-
ficers in North Carolina, emotional eating in response to anger
was significantly associated with higher body weight, diastolic
blood pressure, and mean arterial pressure. Emotional eating
triggered by depression was positively associated with triglyc-
eride levels [28].

Long-term consequences of emotional eating on cardio-
vascular health were observed in the French STANISLAS study,
where regular engagement in emotional eating was associated

with a 38% increased risk of diastolic dysfunction 13 years later
[17].

Packaged ultra-processed foods as source of microplastics

Microplastics, defined as plastic particles smaller than 5 mm
in diameter, are increasingly recognized as a significant contam-
inant in Ultra-Processed Foods (UPFs). These particles originate
from food packaging materials, plastic containers, and process-
ing equipment [18]. The ingestion of microplastics through
UPFs has raised significant concerns, particularly regarding their
potential implications for metabolic and cardiovascular health
[12]. Microplastics enter the body through several pathways,
including direct leaching from plastic packaging into food, con-
tamination during food processing, and environmental contam-
ination of food ingredients. Once ingested, microplastics can
induce oxidative stress and inflammatory responses, leading to
endothelial dysfunction and metabolic disturbances [30]. Many
microplastics contain Endocrine-Disrupting Chemicals (EDCs)
such as Bisphenol A (BPA) and phthalates, which interfere with
glucose metabolism and lipid regulation. These EDCs disrupt in-
sulin signaling pathways, promote adipogenesis, and alter thy-
roid hormone function, increasing the risk of diabetes and obe-
sity (Marfella et al. 2024). At the vascular level, microplastics
contribute to arterial plaque formation by inducing endothe-
lial cell dysfunction, promoting foam cell formation, enhancing
platelet aggregation, and stimulating pro-inflammatory cyto-
kine release. These mechanisms collectively increase the risk of
atherosclerosis and subsequent cardiovascular events [5].

Cardiometabolic consequences of UPF and microplastic
exposure

The combined effects of poor diet quality and microplastic
exposure create a significant burden on cardiometabolic health.
A study conducted in Brazil examined the consumption of UPFs
in a general population, revealing that packaged snacks, crack-
ers, and margarine were among the most frequently consumed.
Consumption of these items was found to be negatively corre-
lated with the Cardiovascular Health Diet Index (CHDI), a mea-
sure of cardiovascular health, highlighting the potential dangers
of a diet heavily reliant on UPFs (de Oliveira Neta et al. 2023).

The negative impact of UPFs on health is particularly con-
cerning in the context of cardiometabolic conditions. UPFs are
associated with a range of adverse health outcomes, including
obesity, diabetes, hypertension, and cardiovascular disease. The
nutrient-poor nature of these foods, which are typically energy-
dense but low in essential nutrients, exacerbates the risk of de-
veloping these conditions (Touvier et al. 2023). When UPFs are
combined with exposure to microplastics both may contribute
to chronic low-grade inflammation, a key driver of metabolic
syndrome and cardiovascular disease (Touvier et al. 2023). Fur-
thermore, UPFs exacerbate insulin resistance, while microplas-
tics interfere with endocrine signaling pathways, further pro-
moting metabolic dysfunction [12]. Both UPFs and microplastics
negatively impact gut microbiota diversity, increasing intestinal
permeability and promoting systemic inflammation, which fur-
ther compounds metabolic risk factors (Chen et al. 2023).

Public health implications for prevention and future
directions

Addressing the complex interplay between emotional eat-
ing, Ultra-Processed Food (UPF) consumption, and microplastic
exposure requires a multifaceted approach. Regulatory policies
should include stricter regulations on food packaging to reduce
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microplastic contamination, such as bans on BPA in food con-
tainers, as well as enforcing front-of-package labeling to clear-
ly indicate UPF status and potential health risks. Additionally,
implementing taxes on UPFs can help discourage consumption
and subsidize healthier food options. Behavioral interventions
should focus on developing targeted programs to address emo-
tional eating, incorporating evidence-based strategies such as
cognitive behavioral therapy and mindfulness-based interven-
tions. Promoting food literacy and cooking skills can reduce re-
liance on UPFs, and school-based programs should be imple-
mented to educate children about healthy eating habits and
emotional regulation [1]. Environmental strategies should sup-
port initiatives to reduce plastic use in food packaging and pro-
mote sustainable alternatives, while encouraging research into
biodegradable packaging materials that do not leach harmful
chemicals. However, there are several challenges to implement-
ing these strategies, including resistance from the food industry
to reformulate products or change packaging practices, con-
sumer behavior barriers such as convenience preferences and
addiction to hyperpalatable foods, and economic constraints
that make UPFs more accessible than healthier alternatives for
many populations.

Further research is needed to establish epidemiological links
between microplastic exposure and metabolic diseases. Addi-
tionally, investigations into the impact of dietary interventions
in mitigating emotional eating behaviors and the development
of sustainable food packaging alternatives to reduce microplas-
tic contamination are crucial for improving public health out-
comes.

Conclusion

The intricate relationship between emotional eating, ultra-
processed food consumption, and microplastic exposure pres-
ents a significant challenge to public health, particularly in the
context of cardiometabolic diseases. This review highlights the
urgent need for comprehensive strategies to address these
interconnected issues. A multidisciplinary approach involving
policy reform, consumer education, and targeted interventions
is essential to mitigate the growing burden of cardiometabolic
diseases linked to UPFs and microplastic exposure. Future re-
search should focus on developing innovative solutions to re-
duce UPF consumption, minimize microplastic contamination
in food, and promote healthier eating behaviors in the face of
emotional triggers.
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