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Abstract

The increase in risk factors and the high prevalence of diseases associated with unhealthy lifestyles appear as the backdrop for many of the
trends that define the dynamics of current societies around food. Throughout the world, the sustained increase in the number of people
suffering from overweight and obesity or other diseases associated with a poor diet, as well as the severity and serious consequences they
have for health and quality of life, are being the obligatory reference to implement changes in lifestyles. As part of this logic, changes in eating
habits and consumption patterns have given way to a diversity of alternatives that seek a state of balance between health and nutrition.
Weight control as a sole objective takes a back seat, instead prioritizing the search for comprehensive health, based on the consumption of
healthy diets. As part of this diversity of options, the use of supplements and food supplements seeks to replace dietary deficiencies, as well
as reinforce the levels of nutrients that may not be available in food.
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Introduction

The global prevalence of diseases shows that deficiencies in dietary patterns are at the center of the main public health problems.
Unbalanced diets have dissimilar and contrasting behaviors. On the one hand, there are those in which excess fats, refined sugars and calories
contribute to increasing the number of overweight and obese people. On the other hand, those that do not meet the minimum essential
requirements to guarantee healthy development, causing malnutrition problems (Fonseca et al., 2020). Although there are regions of the world
live in a permanent state of food insecurity, this does not mean that there is a high prevalence of malnutrition. The case of Sub-Saharan Africa,
one of the most vulnerable regions in the world, shows this situation. According to the FAO in 2014, in this region about 41 million children
under 5 years of age were overweight or obese. In percentage terms, by 2016 it increased from 21 to 25%, and finally in 2022, they determined
that one in 20 children suffered from one of these conditions (FAO, 2023).

This shows that despite the differences that may exist in different regions, lifestyles, consumption patterns and eating habits play a
determining role in the health status of each person. Although there are genetic factors that can predispose to the development of a disease,
the knowledge generated that the consumption of a healthy and balanced diet can reduce the risks has given rise to new trends in terms of
nutrition. The interest in having a healthy diet is generating various positions that define what is healthy. For some, healthy is synonymous
with organic, increasing the costs of foods that are grown under these characteristics, thereby affecting one of the dimensions of food security,
related to access (Alzate, 2019).

From a different perspective, followers of veganism interpret what is healthy from a more holistic vision of food, seeking care for the
environment and animals. For this reason, they exclude all foods of animal origin from their diet. In a very close position are the followers of
vegetarianism. Although, like vegans, they exclude the consumption of meat in their diet, they do consume products of animal origin such as
milk and eggs. Both positions assume that adopting these eating styles gives them access to healthy diets. However, opposing trends question
the possible effects that the lack of nutrients provided by meat may have on health (Brignardello et al., 2013).

Recent proposals show the emergence of new alternatives, aimed at finding a state of balance between health and nutrition. Weight
control as a sole objective takes a back seat, instead privileging the search for comprehensive health, based on the consumption of healthy
and sustainable diets. Among these, the Mediterranean, Japanese and detox diets stand out, among others (Pérez-Cueto, 2015). The interest
in improving health through food has led to collateral proposals, such as the production of probiotics, supplements and supplements
(Garcia, 2024).

Nutrition and Health
Food is a key factor in maintaining health. The consumption of a diet that integrates different types of nutrients in a balanced and varied
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way, as well as in the quantities necessary for the body to perform its nutritional and energy functions adequately, meets the requirements of
a healthy diet (Anddjar & Arbonés, 2009). A good diet promotes health by providing essential nutrients for metabolism. Likewise, to strengthen
the body's immune response, and by preventing the increase in body weight beyond tolerable limits, it prevents the development of overweight
problems, reducing the risks of developing other metabolic diseases (Lentjes, 2019).

Given that food decisively influences health, the composition of the diet must be in accordance with the characteristics and needs of each
person, considering both their age, their habits, and the activities they carry out, it is essential. Ideally, a healthy diet should be formulated to
provide the necessary energy, according to specific needs, ensuring above all that the calories ingested correspond to the level of activity
performed (WHO, 2018).

Food Supplements

Supplements are products that provide nutrients to the body. Their function is to improve the well-being and health conditions of those
who consume them. In their composition, they include both macronutrients (carbohydrates, lipids and proteins) and micronutrients (vitamins
and minerals). For its preparation, herbs, plant extracts, concentrates or dehydrated fruits are used. Only some incorporate vitamins and
minerals in their composition. Marketing forms include capsules, emulsions, suspensions, syrups, powders, solutions and tablets. These
products are not drugs. Therefore, its ability to treat, cure, prevent or alleviate symptoms of any disease is null. Its function is to correct
nutritional deficiencies, by replacing nutrients (Satia-Abouta et al., 2003; Binns et al., 2018). Table 1 integrates information about supplements
and the function they play in the body.

Table 1: Food supplements

Type Of Description Organic Function

Supplement

VITAMINS Known in the pharmaceutical industry as Multivitamins They provide a correct supply of vitamins and minerals to the body.

AND They are products that have a variety of vitamins and Adjuvants, in establishing dietary balance. Sometimes the

MINERALS minerals, in quantities according to each age stage. resources obtained from food are insufficient. Especially in cases
They generally include where the preparation method reduces the presence of said

(Dwyer et al., Vitamin C substances.

2007; Manson Vitamin D

& Bassuk, Zinc

2018) Magnesium

They are the most basic and most consumed supplements.
ESSENTIAL Supplementation of fatty acids commonly known as They promote proper brain functioning.
FATTY ACIDS Omegas 3, 6 and 9. They provide eye protection mechanisms.
They are fatty acids that the body is unable to synthesize. They participate in the immune and inflammatory response.
Its supplementation is of vital importance for organic They regulate blood pressure.
(Srigley & Orr- functions. They contribute to the regulation of serum cholesterol and
Tokle,  2018; They come from fatty fish, such as tuna, sardine, herring, triglyceride levels.
Pasini et al., salmon, trout, anchovy, horse mackerel, sea bass and sea They reduce the risks of cardiovascular diseases
2022) bream. Krill and algae. Regulation of blood pressure, platelet aggregation and blood lipids.
They reduce inflammation
Control of Crohn's disease and ulcerative colitis.
Induction of apoptotic cell death in cancer cells.

PROTEINS Protein supplements or branched chain amino acids have They are frequently consumed by high-level athletes, regular gym
a wide variety of presentations on the market. goers, the military, police or similar, for whom the wear and tear
They are prepared based on whey, casein or albumin. and performance is greater.

(Karlund et al., It also includes some (amino acid supplements), whose
2019; Patel et presentation allows for faster absorption due to their They help in the regeneration of muscle fibers.

al., 2023) composition (amino acids and peptides). Regulation of blood pressure.
They are available in ready-to-eat powders, gummies, Reduction of postprandial glucose levels in diabetic people.
protein bars, and shakes. Improvements in performance and muscle mass
Generally prepared with whey, egg albumen, casein, and
beef. For vegans they are prepared with peas and soy. At the hospital level, the use of high-protein enteral formulas, used
in patients whose nutritional status affected, mostly with
sarcopenia.

Own Elaboration

In recent years, the use of supplements is widely distributed throughout the world. Compounds such as minerals and vitamins,
previously used as medicine to cure deficiency diseases. Today they fulfill the function of dietary supplements, created with the purpose of
minimizing the risks of contracting a chronic disease (Lentjes, 2019). The impetus given to the development of these products is largely
due to knowledge about the role of nutrients in health and physical condition, as well as the recognition of the importance of supplying
them to strengthen the body. Part of this knowledge highlights the characteristics of nutrients, the interrelationships they establish and the
determinants for their bioavailability, which has to do with the conditions necessary to assimilate and fulfill their well-being and health
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purposes (Fonseca et al., 2020):
a) Factors dependent on the conditions of the organism and effects on health

The use of nutrients determined by the interactions they carry out in the body, as well as the nutritional status of the individual (Valencia
et al., 2016).

The homeostatic mechanisms of the body partly affect the breadth of the absorption ranges of minerals and vitamins, due to factors
associated with the food matrix or diet (Valencia et al., 2016).

The presence of the nutrient in structures resistant to the digestive process and the interaction in the gastrointestinal tract with other
components decrease its absorption (Valencia et al., 2016).

Calcium absorption in young women has a wide range, attributed to the different amounts of fat and fiber in the diets (Wolf et al., 2000).
The lack of adequate consumption of minerals in the daily diet can have serious effects on health, generating impacts on the morbidity
and mortality rates of the population (Tobén et al., 2009).

Supplements made from amino acids interact with the microbiota. The use of amino acids by beneficial bacteria represents an important
advantage both in health, nutrition, and in the efficiency of supplementation (Abdallah et al., 2020).

b) Determinants associated with nutrients.

The nutrients contained in food do not exist in isolation. They depend on interactions with other components of the food matrix (Valencia
et al., 2016).

The chemical determination of the proportion of nutrients in a food does not determine the degree of actual use that the organism may
have (Valencia et al., 2016).

The absorbed nutrients, with the intrinsic capacity to be transported to the different tissues to be used by the organism through their
incorporation into the metabolic processes in which they are necessary (Valencia et al., 2016).

Lipophilic compounds such as vitamins A, D, E and K require the presence of lipids in the gastrointestinal tract for effective absorption
(TFT, 2024).

Hydrophilic compounds, such as vitamin C, dissolve rapidly in the gastrointestinal fluid. Sometimes this process happens too quickly
without being completely absorbed (TFT, 2024).

To provide their benefits, nutrients depend on the interactions they establish with other natural components of food. As well as those used
to add them during their fortification, with the purpose of correcting highly prevalent nutritional deficiencies that affect the health of a
certain population (Valencia et al., 2016).

The size of the particles influences the solubility and dissolution rate of the solids, affecting the bioavailability, stability, rheology and
content uniformity of the supplement (Valencia et al., 2016; TFT, 2024).

The dissolution process, determined by the physicochemical properties of the functional groups, as well as the geometry and distribution
of the surface active sites (Huang & Tong, 2004).

Nutrients with smaller particles have a greater contact surface with the gastrointestinal environment, which facilitates their dilution and
absorption (TFT, 2024).

The composition of Omega 3, 6 and 9 in the different supplements depends on the oil extraction technique used, the processes used and

the raw material (Pasini et al., 2022).
¢) Aspects related to the bioavailability of nutrients

In a food supplement, bioavailability corresponds to the proportional part of the nutrient, digested, absorbed and used by the body to meet
the purposes of improving the well-being and health of those who consume it (Valencia et al., 2016).

Bioavailability, related to the speed at which nutrients are absorbed into the circulatory system and made available to the body for use
(TFT, 2024).

The level of utilization of a nutrient, determined by bioavailability (Valencia et al., 2016).

Bioavailability represents the integration of an interaction between the diet and the individual who consumes it (Valencia et al., 2016).

In a supplement, it is essential to know the bioavailability of the added nutrient, to determine the necessary amount to add, as well as to
foresee the impact on correcting the nutritional problem that is intended to be solved (Valencia et al., 2016).

Interactions between ingredients within a supplement, sometimes with significant impact on the bioavailability of its active components
(e.g. iron is better absorbed when combined with vitamin C, as this vitamin reduces ferric iron to its more absorbable ferrous form) (TFT,
2024).

For bioavailability, the minerals added to supplements must be in soluble form at the pH of the gastrointestinal tract to be absorbed
(Valencia et al., 2016).

The solubility of an active ingredient represents one of the most important determinants of its bioavailability (TFT, 2024).

Ligands capable of forming soluble and absorbable complexes increase mineral bioavailability (Valencia et al., 2016).

Interactions between ingredients within a supplement can have a significant impact on the bioavailability of its active components (e.g.
iron is better absorbed when combined with vitamin C, as this vitamin reduces ferric iron to its more absorbable ferrous form) (TFT,
2024).

Excipients (inactive substances used to transport the active ingredient) can influence bioavailability (TFT, 2024).

Some additives can act as permeabilizers, improving the intestinal absorption of ingredients (Valencia et al., 2016).

d) Factors affecting the bioavailability of nutrients from supplements

Physiological (dependent on the subject)

Age group
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*  Nutritional status of the individual
e Physical condition
*  Previous intake
*  Efficiency of the digestive process
* Intestinal transit time
*  Gastrointestinal diseases
*  Various pathologies
Alimentary (dependent on the food matrix)
*  Composition of the food matrix
*  Intrinsic content of the food
¢ Chemical form of the nutrient
*  Presence of other components and/or active substances
¢ Adding extrinsic components (ingredients, additives, fortifiers, among others).
*  Processing methods and techniques
. Storage methods (Valencia et al., 2016).

Food Supplements in Health Promotion and Care

Of the physiological aspects, which affect the bioavailability of nutrients, the age group, the nutritional status and the physical condition
of the individual, correspond to the references based on which the frequency and quantities recommended for the consumption of food
supplements are usually established (Valencia et al., 2016; Campos et al., 2024). Ideally, its consumption should come from recommendations
made by a nutrition professional, or, where appropriate, a doctor. Reality shows the opposite, since a high percentage of people who consume
them do not meet this condition. A study carried out in a gym in Venezuela sought to establish the relationship between the frequency of
consumption of nutritional supplements against purpose and sex. For sex, the highest percentage (61.7%) corresponded to men and 38.3% to
women. Regarding the reason for attending the gym, 63.3% indicated doing so for aesthetics and fashion. Regarding the purpose of consuming
supplements, only 37.8% (29.7% women and 8.1% men) reported obtaining health benefits. For the professional who recommended the
consumption of supplements, the highest percentage (43%) pointed to the gym trainer. The majority (45.9%) consume vitamins, followed by
proteins (29.7%) and 10.8% L-carnitine, to help with weight loss, the remaining 13.6% do not consume supplements and opt for a diet balanced
(Bruce et al., 2019).

Although free sale and informal recommendation promote high consumption, there are two distinguishable situations due to monitoring
and control by trained personnel, both with objectives linked to health. The first includes supplementation for the maintenance of good health,
as a preventive measure against the development of diseases (includes health for high-performance sports) (Table 2). The second, specific
supplementation, aimed at both prevention and control of people with particular conditions and specific requirements (Table 3). In both cases,
supplementation addresses the principle of individualized consumption, so the variations will depend on the specific needs of each person,
considering both their age and their particular condition (Binns et al., 2018).

Adverse Events Associated with Dietary Supplements
Despite the wide acceptance of these products due to the positive results obtained in many cases, there is one aspect to consider. With a

greater frequency than desired, use without medical supervision reports incidents of poisoning, generally due to consumption that exceeds the

recommended doses. Thus, although it is indicated that the use of these products should only be carried out when there is a deficiency or
imbalance, indiscriminate use is contravening their function of improving health (Hassan, 2020). The dimension of the problem they face
derives from the following:

* Inintervention studies, supplements have shown their ineffectiveness as adjuvants in lung cancer and cardiovascular diseases (Hassan et
al., 2020).

*  When evaluating its effects on nutrition, the results have a greater link with dietary patterns than with the consumption of nutritional
supplements (Lichtenstein & Russell, 2005).

* Inrisk identification, toxic reactions generated directly or by interaction with other supplements or drugs stand out (Binns et al., 2018).

e It has been observed that under certain conditions the bioavailability of supplements is affected (Campos et al., 2024).

*  Excessive consumption of protein-based supplements causes hyperfiltration, as well as increased calcium excretion in the urine, which
can lead to the development of chronic disease (Patel et al., 2023).

The selected cases on contaminated products deserve special mention:

e Reports of contaminated supplements are frequent. They include the detection of metals, toxins, pesticides, dioxins and pharmacologically
active ingredients, mainly (Costa et al., 2019). Presence of substances not reported on product labels, doses above or below those reported
(Martinez-Sanz et al., 2021).

*  Location of substances prohibited by WADA (World Anti-Doping Agency) in sports supplements. Particularly identified as prohormones
and stimulants. They resulted in cases of unintentional doping (Martinez-Sanz et al., 2017).

*  The consumption of Advocare Arginine Extreme, recommended by a nutritionist, contaminated with clenbuterol (beta agonist with
anabolic properties), a substance prohibited by world and United States anti-doping agencies. It resulted in a positive doping test that
caused swimmer Jessica Hardy's participation in the Olympic games to be canceled and a one-year suspension (Mathews, 2017).

With this, it is clear that although in general nutritional supplements offer many benefits. In particular, there is an important area of opportunity
that cannot be ignored, and it is related to the contamination of products.
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Table 2: Preventive benefits of supplementation

Activity Context Of Supplementation Benefits
SPORTS The use of supplements is not yet widespread throughout the Achieving performance goals
PERFORMANCE sports environment. High performance athletes are the ones who Improvements in nutrient intake.

use them the most. Resources for tissue repair after wear.
(Munoz-Maldonado  This type of athlete requires establishing a balance between caloric Increased muscle mass, especially for weightlifting
etal, intake and nutritional intake, to have the energy and repair and bodybuilding practitioners.
2021; Castillo & resources required in each discipline. Improvements in muscle recovery
Cabrera, 2022) They can access supplements in various consumption formats, They prevent dehydration

mainly from gels, gums, bars, powders and capsules. Better resistance

Likewise, depending on the composition, there are various options, weight loss

many of them with specific purposes. Disease prevention

From supplements of specific composition, such as those made Decreased tiredness and fatigue
from proteins, amino acids and carbohydrates. Even those with a Better results after training
joint composition, such as multivitamins.
Additionally, depending on their requirements, they can consume
probiotics, creatine (for muscle size, performance and endurance),
as well as caffeine.
DIGESTIVE HEALTH The high incidence and diversity of pathologies that affect the Improvements in the digestive health of the

(Ganesh & gastrointestinal tract has led to the implementation of preventive gastrointestinal tract.
Hettiarachchy, 2016). measures and the search for alternatives for the management, Greater absorption of nutrients.
treatment and monitoring of these pathologies. Maintenance of healthy balance in intestinal

Supplementation with the use of probiotics, digestive enzymes, microbiota bacteria.
soluble fiber, glutamine and plant-based supplements has allowed
a wide spectrum of care and improvement in clinical cases.
BONE HEALTH Bone health becomes more important in elderly men and women. Prevention of osteopenia and osteoporosis.
(del Campo et al, The main causes of deterioration in bone health are organic Improvements in caloric intake.
2005; deterioration caused by aging itself. The decrease in caloric intake, Improvements in bone density.
Shenkin, 2006; due to metabolic or mechanical causes (oral health status) and Reduction of bone turnover in postmenopausal
Martin &  Loépez- polypharmacy. These factors cause calcium levels to decrease. women.
Sobaler, 2017) In supplementation, not only Ca appears as a supplementary Helps combat bone loss.
source, but also some other minerals such as Cu, B, Mg, Zn, Se, Strengthening the twisting process of bone
vitamins such as K and D. Likewise, phytochemicals contribute to collagen fibers.
bone health using soy isoflavones, known as antioxidants or Improvement in the absorption of Ca from food.

phytoestrogens. Promotion of the functioning of muscles and the
immune system.
BRAIN HEALTH Correct brain functioning does not only depend on the Help improve synapses.
bioavailability of glucose and oxygen. Other elements are decisive Strengthens the health of the central and
(Ramirez & Mecola, in the state of health and correct neuronal functioning. peripheral nervous system.

2006; Gil-Tamayo et The supplements most used to promote brain health include fatty Strengthens memory and concentration.
al.,, 2017; Narrea & acids (Omega 3 and 6), B complex vitamins, antioxidants such as It helps metabolize homocysteine, thereby
Ramos, 2022) polyphenols, vitamins E and C, as well as minerals such as Zn, Se protecting cerebral blood vessels.
and Mn. Strengthens mental and physical well-being.
Reduces fatigue.
Reduces inflammation and blood pressure.
Reduces the risk of heart disease and dementia.

Own elaboration

Table 3: Specific supplementation

Condition Supplementation And Benefits References

PREGNANCY During pregnancy, supplementation appears to be essential for the correct growth and (Martinez et al., 2016;
development of the fetus. As well as the maintenance of the mother's nutritional status. Moran-Lev et al. 2019;
In addition to a balanced diet. Use of nutritional supplements, recommended. Brown & Wright, 2020)

Supplementation: From the group of vitamins, the priority contribution in the first
trimester corresponds to the intake of folic acid (Bg). Likewise, the consumption of
multivitamins that contain vitamins B6, C, A, E and D. In the case of minerals,
supplementation with Iron and Calcium mainly.
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Benefits: Folic acid (B9) prevents any damage or malformation in the neural tube.
Minerals (Ca and Fe) are crucial to avoid some type of anemia and therefore, also severe
decalcification. In some cases, the use of Omega 3 favors the formation of the neural
network of the fetus, helping the mother to control and reduce cholesterol and
triglyceride levels typical of the gestational stage, thus avoiding dyslipidemia.

OLDER ADULT In the geriatric stage, the priority is aimed at compensating for the gradual loss of muscle (Stough & Pase, 2015;
mass, bone density and some micronutrients that may be scarce due to multiple factors. Campos et al., 2024)
Among them, the use of polypharmacy, the significant decrease in nutrients that older
adults present due to the reduction in food intake. In addition to this, the progressive
deterioration caused by the natural aging process.

Supplementation: Use of multivitamins that provide both vitamins and minerals. In some
cases, the B complex and calcium, handled separately for a greater contribution, as well
as enteral formulas in some cases where the mechanical condition makes an optimal
digestive process impossible.

Benefits: Provide the necessary conditions for older adults to enjoy a state of health good
enough to provide them with a decent quality of life.

VEGANS / VEGETARIANS In the vegan community, they present several problems from an early age due to the style (Elorinne et al., 2016;
they adopt regarding their diet. Deficiencies due to the lack of consumption of animal Gallego-Narb6n et al,
protein determine the need for supplementation from the early stages of life. 2019; Dawczynski et al.,
Supplementation: It is necessary to integrate supplements from early stages, which 2022; Gasmi et al,
counteract the protein deficiencies in your diet. The most common supplement is protein 2023)
powder. Of the minerals, Ca and Fe. For the vitamins, vitamin D, since it can not only be
obtained from the sun's rays. Its main sources are organ meats and eggs.

Supplementation should also include long-chain polyunsaturated fatty acids and B
Complex vitamins, especially vitamin B12.

Benefits: Ca and Fe prevent long-term complications due to the lack of these minerals.
Although many vegetables and seeds contain them, they are not enough to cover daily
requirements. The supply of vitamin D prevents bleeding. Fatty acids promote proper
organic functioning. In addition, they participate in the regulation of blood pressure and
the immune system. Bi12 is essential to avoid blood, neurological and psychiatric
problems. Likewise, to avoid delays in growth and development and motor disorders.

BARIATRIC PATIENTS In the case of patients with bariatric intervention, it is vitally important to have constant (Steenackerset al,,

control and monitoring not only in the evolution of the surgery but also in their 2022; Van der Schueren
nutritional status, which is why supplementation in them is crucial to achieve recovery & Jager-Wittenaar,
and reincorporation. to their daily activities in the shortest period of time possible. 2022)
Supplementation: Calcium is one of the main minerals to supplement. Iron, zinc, copper
and selenium should also be included. A multivitamin with an emphasis on vitamins B1
and B12 also recommended.
Benefits: Ca, in addition to helping with the integrity of cell membranes and
neuromuscular activity, also has endocrine, coagulation and metabolism functions of the
bone system. Fe helps prevent iron deficiency anemia, which is sometimes present due to
dietary restriction. In conjunction with Zn, it helps the process of gradual weight loss due
to its intervention in lipid metabolism. Cu and Se work together to form red blood cells,
which promotes proper cardiac functionality. In the case of vitamins B1 and B12, they
participate in carbohydrate metabolism, DNA duplication and the synthesis of Acetyl CoA
in the Krebs cycle.

Conclusions

Without a doubt, there is a consensus on the undeniable interdependence that exists between nutrition and health. This common site
makes it easy to understand why today, attention to eating problems occupies a privileged place. This is not coincidental, much less arbitrary,
but reflects an undeniable reality: as long as dietary problems cannot be resolved, cases of health problems will continue to increase. Each
person with a poor diet increases their own risks and possibilities of suffering from diseases that, in addition to damaging their state of health,
affect their quality of life. That is why, in addition to continuing to insist on the importance of generating changes in eating habits and patterns,
through the adoption of healthy diets, efforts seek to influence other determining areas. One of them makes efforts to search for alternatives
that provide the possibility of accessing the necessary nutrients so that the body is able to perform its nutritional and energy functions, for the
benefit of health.
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