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Abstract: Obesity is a multifaceted illness linked to numerous pathological conditions, including diabetes, coronary heart
disease, stroke, hypertension, and certain cancers such as those of the colon, breast, and prostate. With mortality estimates
ranging from 105,000 to 405,000 annually and healthcare costs between $138 to $210 billion, obesity has become a major
preventable cause of death. This epidemic stems from various factors, including rising income levels, sedentary lifestyles,
technological advancements in food production, and the proliferation of fast food. Additional contributors include shifting time
preferences, marketing strategies promoting unhealthy foods, and accessibility of health insurance. The review examines the role
of ultra-processed foods (UPFs) in contributing to obesity and its related disorders. Ultra-processed foods, rich in sugars, salt,
protein isolates, high-fructose syrups, and various additives, dominate modern diets. Their affordability, convenience, and
enhanced sensory appeal drive their widespread consumption, especially in nations like the US, UK, and Canada, where UPFs
account for over half of daily caloric intake. This over-reliance on UPFs results in nutritionally deficient diets, low in fiber and
essential nutrients but high in calories, saturated fats, sugar, and salt. The objective is to explore the categorization of obesity, its
associated phenotypes, and the health consequences of UPF consumption, including neurodegenerative conditions, diabetes, and
cardiovascular diseases. Public health strategies aimed at reducing UPF consumption, promoting nutritional awareness, and
overcoming implementation challenges will be evaluated to address this growing epidemic.
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1. INTRODUCTION

Obesity is a complex multifactorial iliness associated with an
array of pathological conditions, including diabetes, coronary
heart disease, stroke, hypertension, and certain cancers of
the colon, breast, and prostate'. With estimates ranging
from 105,000 to 405,000 fatalities per year, it has emerged as
one of the major avoidable causes of mortality. Furthermore,
obesity-related healthcare costs have increased dramatically,
from $138 to $210 billion2. This epidemic is caused by
several variables, including increased income levels,
technological developments in the food business, a rise in
sedentary lifestyles, and accessibility of fast food alternatives.
Other factors include changes in time choices, increases in
smoking habits, marketing tactics that promote unhealthy
foods, and adjustments to health insurance coverage. Eating
habits have been the subject of study in an attempt to
pinpoint the nutritional elements that lead to weight gain and
obesity. Processed food-rich diets are directly associated
with obesity and associated metabolic issues®. Technological
advancements have expanded the availability and marketing
of ultra-processed foods (UPFs) in recent years, substantially
influencing the food supply chain. These highly processed
foods are often low in nutrients but high in sugars, salt,
protein isolates, high-fructose syrups, maltodextrins, and
other additives, including artificial sweeteners, thickeners,
colorants, and flavorings. Customers find UPFs very tempting
because these ingredients improve flavor, price, and
convenience. According to research, UPF consumption has
increased recently and now makes up over half of daily
calorie intake in nations like the US, UK, and Canada®.
Because of this over-reliance on UPFs, diets low in fiber and
other vital nutrients and rich in calories, saturated fats, sugar,
and salt are considered nutritionally poor. There are serious
health concerns associated with such  nutritional
abnormalities.

2, CATEGORIZATION OF OBESITY

As the National Institutes of Health describes, metabolic
syndrome encompasses a group of interrelated metabolic
disorders, including high blood pressure, elevated cholesterol
levels, impaired fasting glucose, and abdominal fat
accumulation®. Obesity plays a critical role in the onset of
this syndrome. The WHO identifies obesity as a medical
condition resulting from excessive fat accumulation to a
degree endangering health. The increasing prevalence of
overweight and obesity worldwide has led to their
recognition as a rapidly growing global health crisis. The Body
Mass Index (BMI) is a widely used, non-invasive tool for
classifying individuals and assessing obesity levels. BMI is
calculated by dividing body weight in kilograms by the square
of height in meters (kg/m?). However, it has limitations, such
as overestimating obesity in older individuals with higher
muscle mass and underestimating it in those with reduced
muscle mass. To enhance the accuracy of obesity assessment,
additional anthropometric  measurements like  waist
circumference (WC) and waist-to-hip ratio (WHR) are
crucial®. Epidemiological studies highlight that these measures
are strong predictors of non-communicable diseases,
including type 2 diabetes and cardiovascular conditions’.

Despite its shortcomings, BMI remains the most commonly
used indicator for obesity in clinical and research settings due
to its ease of measurement during physical exams. Other
anthropometric assessments can supplement its accuracy.
However, advanced methods such as plicometry,
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ultrasonography, and imaging technologies are gaining
traction®. Diagnostic techniques like dual-energy X-ray
absorptiometry (DEXA), bioimpedance analysis, magnetic
resonance imaging (MRI), and computed tomography (CT)
provide more detailed insights into body composition’.
Among these, DEXA is the gold standard for its high
precision, minimal invasiveness, and affordability. It
distinguishes between bone mass, fat, and lean tissue across
the body or in certain areas. According to research on the
Italian population, the average fat mass percentage is 30% for
males and 35% for women'®. Early screening reduces obesity
and the related financial and health costs, when combined
with prompt intervention and preventative measures.
Reducing the incidence of obesity and its effects requires
funding medical education, preventative initiatives, and
encouraging healthy lifestyles.

3. OBESITY PHENOTYPE

Several factors, including body composition, inflammatory
state, genetic susceptibility, adipose tissue distribution and
behaviour, and macronutrient metabolism, determine the
many phenotypes of obesity. Four main phenotypic types—
normal-weight obese individuals (NWOs), metabolically
unhealthy, normal-weight obese persons, metabolically
healthy obese persons, and metabolically unhealthy obese
persons-have been established based on the interaction of
these traits and their clinical outcomes''. Functional and
metabolic traits are given more weight in this strategy than in
traditional classifications that rely on anthropometric
information like BMI. The NWO phenotype, has a normal
body mass index (BMI) but considerable metabolic
abnormalities, low-grade inflammation, hypertension, and
increased cardiovascular risk'%. Localized inflammation that
frequently spreads to systemic levels is linked to obesity.
Adipose tissue growth affects bone density, lean mass, and
muscular strength"’. Two further phenotypes, sarcopenic and
osteosarcopenic obesity, have been identified to offer a more
complete picture'®. The cohabitation of increasing fat mass
with muscle loss, which results in decreased physical strength
and functioning, is sarcopenic obesity. Reduced bone mass is
another aspect of osteosarcopenic obesity that increases the
risk of fractures and skeletal problems. These complicated
categories highlight the intricacy of obesity and the necessity
of considering variables other than body weight to estimate
health  risks. Healthcare practitioners can create
individualized interventions and therapies by identifying these
unique traits.

4. FACTORS ASSOCIATED
EPIDEMIC OF OBESITY

WITH THE

A complex and pressing public health concern of excess
weight is determined by environmental and personal
variables, such as socioeconomic position and unhealthy
eating patterns, as well as heredity and family education.
According to WHO, "diseases of abundance" or illnesses
associated with lifestyle choices would be responsible for
30% of deaths worldwide by 2030'%. Early detection, efficient
risk factor management, and strong preventative measures
are necessary to counteract this trend. Many people believe
that obesity is an "acquired" condition that is influenced by
behavioral and lifestyle choices, such as the easy availability of
junk food and low levels of physical activity'®. Racial and
cultural variables can influence weight gain. Studies have
suggested that racial segregation in cities may have varying
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effects on obesity rates for men and women, with some
women  exhibiting a positive association'’.  Urban
environments have a further impact on obesity trends.
According to a National Longitudinal Study of Adolescent
Health study that included 20,745 teenagers, adolescents
who regularly exercised had lower obesity rates when they
had access to physical activity facilities in wealthier
neighbourhoods'®. Although schools and businesses downplay
the significance of physical exercise, it is essential to have
weight control programs, especially for teenagers. Food
decisions, personal behaviour, and physical inactivity greatly
influence daily calorie intake. Food's nutritional value is just
as significant as its calorie content. Healthy alternatives,
including fruits, vegetables, whole grains, and fresh items, are
being consumed less frequently due to advancements in food
processing technologies. Ultra-processed meals, heavy in
unidentified substances like fats, sugars, and salt, have
increased concurrently. These foods contribute to poor
health outcomes by raising calorie intake and having a
detrimental effect on gut microbial ecosystems.

5. OBESITY'S EFFECTS ON HEALTH: OBESITY
AND RELATED DISORDERS

Numerous severe illnesses, including pre-existing ailments
like coronary heart disease, neurological disorders,
hypertension, stroke, type 2 diabetes, sleep apnea, and
osteoarthritis, are associated with obesity. These illnesses
have the potential to significantly lower quality of life and
increase the risk of mortality in young adults. Among other
malignancies, obesity is linked to an increased risk of
developing prostate, colon, and breast cancer'®. Preventing
these negative consequences requires addressing obesity and
its associated health problems with healthy lifestyle choices,
such as consistent exercise and a balanced diet. Obesity is a
complex illness that requires an all-encompassing approach
to therapy. To assist people in reaching and maintaining a
healthy weight, medical treatments like drugs or bariatric
surgery may be required in addition to lifestyle changes. By
managing obesity proactively, one can improve general health
and reduce the risk of chronic disease.

6. NEURODEGENERATIVE CONDITIONS

Obesity is significantly associated with neurodegenerative
disorders, which are defined by the progressive deterioration
of the central or peripheral nervous system. These ailments
include dementia in older individuals, Alzheimer's disease
(AD), and Parkinson's disease (PD). While controlling obesity
may help reduce the incidence of certain conditions, their
development is also greatly influenced by other variables,
such as genetic predisposition and environmental factors. For
certain people, maintaining a healthy weight may not be
enough to prevent neurodegenerative diseases completely.
Therefore, it is essential to have a holistic approach to
health, which includes regular exercise, a healthy diet, mental
stimulation, and social interaction. By addressing these, many
causes of neurodegenerative illnesses risk can be decreased
and general brain health can be improved. In addition, further
study is necessary to completely understand the complex
relationship between obesity and neurodegenerative diseases,
opening the door to future preventative and treatment
strategies that are more successful.
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7. DIABETES

A high BMI and excess body weight are the most prevalent
related comorbidities, accounting for an estimated 90% of
type 2 diabetes mellitus cases, according to researchers®. In
people with metabolic dysregulation, obesity and diabetes
frequently coexist, with low-grade inflammation and insulin
resistance  being major contributing factors. This
interconnected relationship between obesity and diabetes
implies the importance of addressing both conditions
simultaneously to manage and treat them effectively. Lifestyle
modifications, such as regular exercise and a balanced diet,
can help improve insulin sensitivity and decrease
inflammation in individuals with both obesity and diabetes.
Medical interventions, such as medications and bariatric
surgery, may also be necessary to manage these
comorbidities and reduce the risk of complications
effectively. The fact that not all obese people acquire
diabetes, however, emphasizes the part that variables other
than weight play in the development of the condition.
Ignoring weight alone as a risk factor for diabetes ignores the
impact of lifestyle decisions, genetic predisposition, and
general metabolic health. Therefore, healthcare providers
must use a comprehensive approach while assessing a
patient's risk. This approach should include evaluating weight
and factors such as diet, exercise habits, family history, and
blood sugar levels. By considering these variables, healthcare
providers can more accurately assess an individual's risk for
developing diabetes and tailor interventions accordingly. This
personalized approach is crucial in effectively managing
diabetes and its associated comorbidities in obese
individuals?’. Medical professionals may create more
individualized preventative and treatment plans by combining
weight with factors including genetic background, lifestyle
choices, and metabolic health. By identifying and managing
the underlying causes of diabetes, this customized approach
improves patient outcomes and the efficacy of therapies.
However, it is important to note that even with personalized
interventions, there may still be cases where individuals do
not respond as expected or experience complications.
Understanding the complex process of diabetes development
will help design more targeted and effective interventions,
eventually improving the health of those at risk.

8. APNEA

Excess weight significantly affects the respiratory system and
often causes or aggravates conditions like asthma and
obstructive sleep apnea?. Children who are overweight or
obese are more likely to have certain respiratory problems.
These children may experience shortness of breath,
wheezing, and difficulty breathing, especially during physical
activity. Excess weight can add extra pressure on the lungs
and diaphragm, making it harder for the respiratory system
to function properly®. Parents and healthcare providers must
address weight management to improve respiratory health in
overweight children. Weight gain is not the only cause that
contributes to the development of diabetes, but it is a
contributing factor to respiratory issues such as sleep
apnea®. Other important factors include lifestyle choices,
genetics, and other medical issues. Parents and healthcare
providers can help reduce the risk of developing respiratory
issues in overweight children by addressing weight
management and promoting a healthy lifestyle. Regular
physical activity and a balanced diet can improve respiratory
health and well-being. A holistic approach to health is
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essential to prevent complications and promote long-term
wellness in children. To properly treat diabetes and other
weight-related health issues, medical professionals must take
a comprehensive strategy. This entails considering all relevant
variables and creating individualized treatment programs
focusing on the disease's root causes. Promoting healthy
lifestyle choices, such as consistent exercise and a well-
balanced diet, is crucial for controlling and preventing
diabetes in those who are at risk because of their weight. A
holistic approach to diabetes prevention and weight control
can improve health outcomes for at-risk people.

9. HEART-RELATED CONDITIONS

An increased risk of cardiovascular diseases (CVDs) is
associated with being overweight. The obesity phenotype of
those who are considered normal-weight obese may have an
even poorer prognosis. The initiation and progression of
cardiovascular diseases, including Type 2 diabetes, metabolic
syndrome, elevated blood sugar, low-grade systemic
inflammation, and dyslipidemia, are intimately linked to
physiological disturbances caused by excess body weight.
Excess body fat has been linked to 16% of heart disease cases
in women and 24% in men, according to research. Although
being overweight is a major risk factor for CVDs, it is not the
only cause®. Lifestyle decisions, general health, and genetic
predispositions all have a significant impact on cardiovascular
outcomes. These variables have intricate interactions that
affect how the illness develops. For example, those who are
genetically inclined to have high cholesterol are more likely
to develop dyslipidemia, which can raise the risk of heart
disease”. Lifestyle choices such as nutrition, exercise, and
smoking have a big impact on the onset and severity of
cardiovascular diseases. Effective prevention and management
of CVDs requires a comprehensive strategy that tackles
many risk factors and encourages healthy lifestyle choices in
light of these interrelated variables.

10. THE DEFINITION AND CHARACTERISTICS
OF ULTRA-PROCESSED FOOD

As the fifth biggest cause of death globally, obesity has grown
to be a serious health concern, and new research has
connected the pandemic to the widespread use of ultra-
processed foods (UPFs). UPFs are typically high in added
sugars, unhealthy fats, and artificial ingredients, making them
a major contributor to weight gain and other health issues.
Studies have shown that individuals who consume a diet high
in UPFs are more likely to be overweight or obese compared
to those who prioritize whole, minimally processed foods. In
addition, the convenience and affordability of UPFs have
made them a staple in many people's diets, further
exacerbating the obesity epidemic. To improve flavour, shelf
life, and convenience, these foods are industrially created
through a lengthy process that includes adding sugars, fats,
salts, and chemical additives to whole or slightly processed
meals. These additives not only contribute to weight gain and
other health issues, but they also lack essential nutrients that
whole foods provide. As a result, individuals who rely heavily
on UPFs may suffer from deficiencies in vitamins, minerals,
and fiber. Individuals must prioritize whole, minimally
processed foods to maintain a healthy diet and prevent the
negative effects of consuming UPFs.Diets high in UPFs, which
frequently take the place of whole foods like fruits,
vegetables, and fresh grains, are to blame for the rising
incidence of obesity and associated diseases, including
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dyslipidemia, hypertension, type 2 diabetes, and metabolic
syndrome®. While it is true that UPFs may lack some
essential nutrients, it is possible to consume a balanced diet
by incorporating a variety of whole foods alongside
processed options. Moderation and portion control are key
factors preventing negative health effects associated with
consuming UPFs.Unprocessed or minimally processed foods
(like fresh fruits and vegetables), processed culinary
ingredients (like butter, oils, salt, and sugar), processed foods
(which combine ingredients from the first two groups), and
ultra-processed foods (which contain multiple modified
ingredients and additives for improved taste and durability)
are the four categories processed foods.

Il. ULTRA-PROCESSED FOOD CONSUMPTION
AND OBESITY ARE RELATED

Due to modern lifestyle considerations, including hectic work
schedules, time constraints, and the desire for quick meals,
the demand for ultra-processed foods (UPFs) has increased
over time. Due to these circumstances, there is a greater
dependence on convenient foods to eat at work. This
pattern adds to thoughtless eating, impairs satiety and
appetite regulation, damages brain and digestive processes,
and eventually results in overeating”. Increased blood
pressure and metabolic and cardiovascular risks are among
the repercussions of this activity. Because UPFs frequently
include large amounts of salt, they may raise the risk of
hypertension. Furthermore, these meals' simple sugar
content has a detrimental effect on fructose metabolism,
which first increases insulin resistance in the liver and then
spreads throughout the body, exacerbating low-grade
inflammation®. To control blood sugar, pancreatic B cells
respond by secreting more insulin, which can harm the cells
and impair their ability to operate. Because UPFs include a
lot of saturated and trans fats, they also change lipid profiles
when consumed in excess. They make it harder for VLDL-C
to be broken down, which raises blood triglycerides and
lowers HDL cholesterol. This disturbance in lipid metabolism
exacerbates atherosclerosis and other cardiovascular
diseases. The processed sugars in UPFs can potentially
aggravate inflammation and insulin resistance by increasing
oxidative stress and cellular damage. Ingesting UPFs
interferes with metabolic functions and increases the risk of
chronic illnesses associated with unhealthy eating and lifestyle
choices.

12. EXTREMELY PROCESSED
NUTRITIONAL HABITS

FOOD AND

The NOVA classification system categorizes foods based on
their level of processing rather than nutrient content into
four groups®'. Group | includes unprocessed or minimally
processed foods, such as fresh fruits, vegetables, milk, eggs,
and nuts. These retain their natural structure and undergo
little or no processing, making them foundational to a healthy
diet. Group 2 comprises processed culinary ingredients, such
as sugar, salt, and oils, derived from natural foods and used
to prepare meals. Group 3 includes processed foods made by
adding ingredients like salt, sugar, or oils to Group | foods.
Common examples are canned vegetables, cheese, and
bread, often created for convenience or enhanced shelf life.
Group 4, the most concerning, encompasses ultra-processed
foods industrially ~manufactured using extracted or
synthesized substances, like emulsifiers and artificial flavors.
These include soft drinks, packaged snacks, and instant meals,
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designed to be hyper-palatable and convenient but often
nutrient-poor and linked to health risks. The NOVA
classification promotes awareness of food processing's
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impact on health, encouraging the consumption of minimally

processed foods while limiting ultra-processed products to
improve dietary quality and reduce chronic disease risks.

Processed Culinary Ingredients «ﬁ
These are products extracted from natural foods or y

Group 3.

from nature by processes such as pressing, grinding, -;’—
crushing, pulverizing, and refining.

Fig 1: Ultra-processed foods and Drinks

In addition to differences in ingredients and manufacturing
processes, UPF foods also have different intended uses.
According to earlier research, UPFs aim to produce artificial,
convenient, easily consumable, and aesthetically pleasing
foods using low-cost components. The manufacturing of
UPFs counter the Mediterranean diet's recommendations,
which call for consuming fewer packaged, processed, and
ultra-processed foods. UPFs are nutritionally imbalanced,
poor in fiber, vitamins, and minerals, and mostly composed of
added sweets, salt, and unhealthy fats. Frequent use of these
meals leads to a general nutritional imbalance, which
contributes to the development of health disorders and
metabolic problems in addition to excessive consumption.
Essential nutrients are lost due to their manufacturing
procedures, which can potentially produce hazardous
materials, such as when polyunsaturated fats are
hydrogenated®. The inclusion of substances such as sugars,
oils, protein isolates, and additives is not only involved in
changing the food matrix, but these procedures also release
hazardous materials from synthetic packaging. Colorants,
emulsifiers, and artificial sweeteners like aspartame,
saccharin, and acesulfame K are among the many additives
included in UPF foods. Because they improve flavour and
raise the risk of addiction, these chemicals are purposefully
employed to encourage use. Even though they are marketed
as "foods," they are significantly less nutrient-dense than fresh
or lightly processed meals. Characterizing them as non-
nutritive would be more precise since beneficial chemicals
are degraded during processing. When whole, unprocessed
foods are replaced with a diet high in these non-nutritive
items, health consequences may result. There are essentially
two types of diets: one that consists of minimally processed
foods made at home or in local eateries and another that
consists of ultra-processed foods that are mass-produced and
easily accessible, such as fast food and ready meals.
Supermarket aisles are filled with a wide range of UPF meals,

both savoury and sweet, as well as beverages with eye-
catching marketing promises that frequently compromise the
quality of the product. It is indisputable that marketing
methods are efficient in pushing combinations of various
items, such as chips, hamburgers, sugary drinks, snacks, and
fruit juices that don't include real fruit. Consuming these
goods primarily or exclusively poses serious long-term health
concerns. According to a controlled study, those who
consumed 80% of their calories from these unhealthful meals
suffered from severe malnutrition, elevated body fat, and
excessive caloric consumption®. The ultra-processed diet
paradigm has also been linked to nutritional inadequacies,
according to other studies®.

13. IMPLICATIONS FOR PUBLIC HEALTH

A multimodal strategy is needed to address the global obesity
issue, with public health policies being a key factor in
influencing people's dietary decisions. Reducing ultra-
processed meals, heavy in unhealthy chemicals,
carbohydrates, and fats, is a major priority. The availability
and accessibility of certain items can be restricted by
government legislation, such as taxing sugary beverages and
snacks, banning child-targeted advertising, and controlling
restaurant portion sizes. Furthermore, defining precise
dietary recommendations might enable customers to make
better choices. Governments and health experts can
collaborate to develop policies encouraging whole, less
processed foods and forbidding ultra-processed meals.
Campaigns that highlight the negative health impacts of
excessive amounts of sugar, salt, and trans fats—especially
about diabetes, heart disease, and obesity—are also crucial
for informing the public about the risks of eating highly
processed foods. Clear and informative labels labeling can
help people identify ultra-processed foods and make
healthier choices. Promoting the consumption of nutritious
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foods including lean meats, whole grains, fruits, and
vegetables, is essential. Dietary preferences can be shifted
away from highly processed meals by making these items
more accessible, inexpensive, and enticing. Since schools
greatly impact kids' eating patterns, school-based
interventions are crucial. Healthy eating may be promoted
from young age by implementing nutrition education
programs and ensuring school meals meet health
requirements. A comprehensive approach that includes
education, community involvement, regulatory changes, and
cooperation with the food industry is needed to combat
obesity and lower consumption of ultra-processed foods.
Societies can lower the frequency of illnesses linked to
obesity and establish better eating conditions by
implementing these strategies together-.

14. OBSTACLES AND PROSPECTS

Addressing the intricate problems of obesity and ultra-
processed food consumption offers formidable obstacles and
chances for innovative research and policy formation. The
uneven distribution of resources and access to nutrient-
dense foods is one of the primary challenges. Low-income
populations may rely more on cheap, highly processed meals
since less fresh, healthful choices are frequently available. To
eliminate these gaps, a diversified strategy that considers
social, economic, and environmental aspects is needed.
Furthermore, a significant obstacle to developing better food
environments is the influence of the food business. Dietary
behaviour change is challenging because it requires ongoing
encouragement, assistance, and resource availability. Many
people struggle to adopt healthy eating habits because of
cultural preferences, a lack of cooking abilities, and ingrained
behaviours. The environmental effect of ultra-processed
meals is usually higher than that of whole, slightly processed
foods. Therefore, balancing ecological concerns and health
outcomes is necessary to combat obesity while advancing
environmental  sustainability.  Future  studies should
concentrate on methods that promote sustainable diets that
are good for the environment and human health. Individual
biological predispositions and genetic variables can also
influence a person's vulnerability to metabolic diseases and
obesity. Policymakers, academics, and stakeholders must
collaborate to translate findings into practical policies. The
emergence of digital health technology presents fresh
chances to fight obesity and promote better dietary choices.
Online platforms, wearable technology, and mobile
applications can monitor behaviour, give tailored feedback,
and provide instructional materials to help people manage
their weight and make healthier food choices. Research
should keep addressing these issues in the upcoming years,
looking at creative ways to promote better eating conditions
and lessen the effects of illnesses linked to obesity. Finding
comprehensive solutions that improve public health
outcomes worldwide will need cooperation across
disciplines, sectors, and stakeholders.
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