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Objectives: This study aims to explore the prevalence of the main types of dietary
supplements used within the sports community.

Methods: This scoping review aims to examine the use of dietary supplements in
physical activity and sports, analyzing 41 studies from high-impact academic
databases, such as PubMed, Google Scholar, and Web of Science, as well as the
websites of the World Health Organization (WHO) and the World Anti-Doping
Agency (WADA). The focus was on the definitions, categories and usage patterns
of dietary supplements among athletes.

Results: The findings indicate significant variability in supplement use, with
reported prevalence rate varying from 14% to 97%. This variation is influenced by
factors such as age, gender and type of sport practiced. The primary reasons for
supplement use in sports, fitness, and recreational activities include performance
enhancement, post-exercise recovery, and overall health promotion. The most used
supplements are vitamins, minerals, proteins, herbal supplements, and amino acids.
Gender differences are evident, with women predominantly using vitamins and
minerals, while men tend to favour protein and amino acids. Additionally, the use
of supplements significantly affects haematological and biochemical parameters,
including liver health and electrolyte balance.

Conclusions: This study provides factual and comparative data on the prevalence
of dietary supplements use by physically active individuals and athletes and
highlights the importance of professional guidance in supplement use by these
subjects. For elite athletes in particular, the controlled use is important in order to
mitigate health risks, improve the sport performance and ensure compliance with
anti-doping regulations. It also emphasizes the need for educational initiatives to
enhance athletes' knowledge of dietary supplements, including their benefits and
risks, and to encourage informed and safe usage practices.
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1. Introduction

Supplements are products available in various nutritional forms and formulations, designed to enhance
nutrient intake maintain normal levels across different age groups or physiological states and address
deficiencies or pathological conditions [1].

Depending on their purpose and the subjects they target, supplements aim to improve general health
and physical well-being, correct nutritional deficiencies, and support fitness and sports activities.
Individuals who engage in physical exercise, especially athletes, have specific nutritional
supplementation needs to maintain good health under increased demands, prevent deficiencies, and
enhance physical and sports performance.

Supplements are used to address the specific needs of certain groups, including the variety, dosage,
and balance of supplements required, as well as the appropriate timing and context for their use [2, 3].
In these individuals, supplementation in the context of physical and sports performance helps enhance
muscle strength and power, improve endurance, promote muscle growth, and support more efficient
fat breakdown, along with other benefits [4-6].

In athletes, supplementation is crucial not only in terms of quantity, quality, and specific ratios of
different supplements but also in relation to the timing of their intake concerning athletic or
competitive activities. This is particularly important for elite or competitive athletes [7]. In such cases,
where maintaining sports performance and competitive capacity is increasingly demanding, nutritional
supplementation has become a standard and routine practice. Consequently, a wide range of
supplements is now produced and marketed for fitness and sports purposes [8].

Although supplements are generally considered safe, their use, by both the general population and
physically active individuals, should be based on tests confirming a deficiency or need. They should
only be taken upon the recommendation of physicians or nutrition specialists following a professional
assessment. In the context of fitness and sports, supplements should be used under the guidance of
sports physicians or nutritionists, particularly for elite-level athletes. The type of sport, training cycles,
competitive seasons, and medical supervision are essential considerations for their proper use [9].

2. Objectives

The present study aims to address issues related to the use and main types of supplements most widely
used within the sports community, including those at elite, competitive, and recreational levels.

3. Methods

To support our investigation on the use of supplements in the context of physical activity and sports,
a scoping review was conducted, combining a broad literature review with critical analysis of data
from well-recognized and high-impact scientific sources. This methodological approach allows for a
comprehensive mapping of existing literature, identifying key concepts, types of evidence, and gaps
in the current understanding of dietary supplements in athletic contexts.

Academic databases such as PubMed, Google Scholar, Web of Science, and the websites of World
Health Organization (WHO) and World Anti Doping Agency (WADA) were used to search for
scientific publications and relevant articles related to the topic.

The keywords and search phrases included were Dietary Supplements, Physical Activity, Sport,
Athletes, Side Effects of Supplements, Proteins, Amino Acids, Vitamins, Caffeine, Creatine.

To ensure the quality, reliability, and relevance of the data sourced from the literature, priority was
given to publications in peer-reviewed journals indexed in Scopus, Web of Science, Elsevier, and
PubMed. The articles that met the objectives of our study were selected from the period between 2016
to 2024, including publications up to the present date.
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The review methodology used in this investigation followed a five-stage framework, which included
identifying the research questions, selecting relevant studies, charting the data, collating, summarizing,
and reporting the results. This structured approach not only facilitates a comprehensive understanding
of the existing literature but also highlights areas where further research is required, particularly
regarding the efficacy and safety of various dietary supplements used by athletes [10].

After collection, the data were organized into thematic sections based on the objectives of our study,
within which the studies were grouped according to their focus and key findings.

4. Results and Discussion

A total of 90 articles were initially selected for review, 10 were excluded due to limited access, as they
were only available as abstracts and not in full text. Furthermore, 39 pubblications were excluded
because they did not closely align with the specific focus or objectives of the research, thereby failing
to meet the established inclusion criteria for the study. This rigorous selection process ensured that
only the most relevant and accessible literature was considered for the final analysis. From the 41
studies analyzed, it is evident that dietary supplements are widely used by individuals engaged in
organized physical activity and those involved in sports [11,12].

Currently, there is a considerable debate regarding the precise definition and classification of
substances considered to be natural and healthy supplements. Various health authorities provide
differing definitions of dietary supplements, which can contribute to confusion in the field. For
instance, according to the Food and Drug Administration (FDA) a dietary supplement is“a product
intended for ingestion that, among other requirements, contains a "dietary ingredient” intended to
supplement the diet’” [13]. National Institutes of Health (NIH) defines a dietary supplement as, “A
product that is intended to supplement the diet; A dietary supplement contains one or more dietary
ingredients (including vitamins, minerals, herbs or other botanicals, amino acids, and other
substances) or their components; is intended to be taken by mouth as a pill, capsule, tablet, or liquid;
and is identified on the front label of the product as being a dietary supplement” [14]. While according
to the International Olympic Committee (IOC) Consensus Statement as, “A food, food component,
nutrient, or non-food compound that is purposefully ingested in addition to the habitually consumed
diet with the aim of achieving a specific health and/or performance benefit” [15]. Despite the
challenges and limitations posed by these varying definitions, the body of evidence concerning the use
of dietary supplements is still extensive.

The data collected from numerous studies indicate that the results obtained regarding the efficacy and
safety of these supplements are sufficiently reliable. This underscores the importance of a nuanced
understanding of dietary supplements in the context of physical activity and sports, as well as the need
for clear communication regarding their use among athletes and active individuals [3, 5].

4.1. Prevalence of supplements use for fitness and sport purposes

The selected studies covered a wide range of individuals, athletes, various age groups, both sexes and
various sport categories. The analysis of the data reveals that the majority of publications confirm a
significant rate of supplement use among these subjects, although this rate varies widely (from 14% to
97%), depending on factors such as the physical activity /sport type performed, age group, gender,
sport type, and other geographical and social variables. Physically active men generally exhibit a
higher prevalence of supplement use compared to women, particularly among athletes, with the highest
usage observed in elite athletes [2, 16-18].

The use of supplements by individuals engaged in sports, fitness, and recreational physical activities
has garnered significant attention in recent years, driven by the potential benefits these substances may
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offer in enhancing performance, aiding post-exercise recovery, accelerating recovery from the
inflammatory consequences of over or underexercise, and promoting overall health.

The use of supplements and nutraceuticals is widespread among individuals involved in sports and
physical activity, with consumption rates varying significantly based on the type of sport and level of
competition.

Studies suggest that, depending on the sport and level of competition, between 40% and 100% of
athletes use at least one form of nutritional supplementation, thus indicating a high prevalence and
variance of supplement use among athletes [10, 19]. For instance, the increasing consumption of
protein supplements by athletes reflects a growing trend toward adopting functional foods that provide
nutritional and health benefits [8, 20].

The use of supplements is a common practice not only among elite athletes but also among non-
professional athletes and fitness exercisers, who use them to enhance training and support recovery.

According to a large international study, two-thirds of 3,887 elite adult, adolescent track and field
athletes competing in world championships reported using one or more nutritional supplements,
including, vitamins, minerals, creatine, caffeine, and amino acids [21]. In the years following this
study, the use of these substances has rapidly increased, surpassing 70% among physically active
individuals and exceeding 90% among athletes [22-24].

4.2. Categories of most used supplements for fitness and sports

The most used supplement categories among adults include vitamins, minerals, proteins, herbal
supplements (both whole and processed), amino acids, while extracts, metabolites, and concentrates
being used to a lesser extent [25,26]. Among these, supplements from the protein, vitamin, and mineral
groups are the most prevalent and are used in higher quantities by both men and women (adults)
[27,28].

Some studies indicate that 40% to 100% of athletes use a various range of supplements, including
vitamins, minerals, proteins, and amino acids [19, 20]. At the World Championships, about two-thirds
of 3,887 elite athletes reported using supplements, including creatine and caffeine [21]. Among male
athletes, the prevalence of whey protein and creatine use is higher, while female athletes are more
likely to use iron supplements and multivitamins [28]. Furthermore, among elite groups, about 71% of
women and 69% of men reported using supplements compared to their non-elite counterparts, where
use was about 48% for men and 42% for women [41]. These findings raise concerns about the
appropriate use of supplements in terms of variety and quantity, awareness of potential adverse effects,
appropriateness for specific subjects or context, and the need for awareness campaigns among the
entire sports community and beyond.

In terms of age categories, the use of protein supplements and energy drinks was almost equally
distributed among athletes. Athletes in the younger age group (15-16 years) tended to use more
carbohydrates, beta-alanine, glutamine, and vitamin and mineral complexes, while those in the 17-18
age group commonly used more creatine, caffeine, and amino acids [18,35,36].

At the same time, gender differences are observed among the most used supplement categories. For
instance, women tend to use more vitamin and mineral supplements, while men tipically prefer protein,
amino acids, and mineral supplements [28,29]. Probiotics and omega-3 fatty acids are also highly
favored by physically active individuals, as they have been associated with enhancing the immune
system, reducing inflammation, and accelerating the recovery process [30,31].
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4.3. Prevalence of supplement use by gender and sport disciplines

As discussed in the previous subsection, gender differences in the prevalence of supplement use have
been observed, with male athletes often reporting higher levels of supplement consumption compared
to female athletes. According to Aguilar-Navarro et al., a higher percentage of male athletes (65.3%)
reported using dietary supplements compared to female athletes (56.5%, p<0.05). However, the
average amount of dietary supplements consumed by male and female athletes was similar (3.2 £ 2.1
vs. 3.4 £ 2.3 supplements per season, p = 0.45). Protein supplements were the most commonly used
by male athletes (49.8%), with a significantly higher frequency compared to female athletes (29.3%,
p <0.01). On the other hand, iron supplements were more commonly used by women than men (22.2%
vs.10.2%, p = 0.01). The most commonly used supplement categories among both genders were
multivitamins (39.4%) and Branched-Chain Amino Acids (BCAA) (39.4%). Male athletes were more
likely to independently plan their supplement intake (48.0%), while female athletes (34.0%, p < 0.01)
tended to rely more on a physician's recommendation [46].

In a study by Jovanov et al. conducted across Germany, Serbia, Japan, and Croatia, 82.2% of athletes
in the 15-16 and 17-18 age groups reported using sports supplements, with a higher percentage of male
athletes (60.6%) compared to female athletes. Among this group, the simultaneous use of multiple
supplement types was common: 82.2% of athletes used one to two types, 62.1% used three to five
supplements, and 35.9% used four to six supplements, while 14.7% reported consuming five or more
supplements. Among the most commonly used supplements, whey protein was consumed by 54.5%
of female athletes. The study also found high usage of ten other sports supplements. Male athletes
showed a higher percentage of using whey protein, creatine, amino acids, and caffeine, while female
athletes preferred vitamin and mineral complexes. These findings are also consistent with studies
conducted in other countries involving physically active individuals and athletes [28, 32-34].

Additionally, in a systematic literature review of 159 studies on sports populations, Knapik et al.
examined the prevalence of dietary supplement use according to the classification defined in the US
Food and Drug Administration's Dietary Supplement Health and Education Program [37]. This review
analyzed the use of supplement by sport, gender, and other factors (e.g., sports nutrition, iron, vitamins)
as well as athlete classification (elite vs. non-elite). The study found significant variation in supplement
use across different sports groups, with prevalence ranging from 4% to 62% depending on the type of
supplement. The results indicated that elite athletes showed higher levels of supplement use compared
to their non-elite counterparts, with approximately 71% of female elite athletes and 69% of male elite
athletes using supplements, compared to approximately 48% of male and 42% of female non-elite
athletes. Moreover, gender differences were evident in the types of supplements used: female athletes
reported higher use of supplemental iron, while male athletes more frequently used products such as
protein, creatine, and vitamin E. These findings are supported by subsequent studies with similar
results [39-41]. Although measuring supplement consumption across different athlete groups can be
challenging, these results suggest that professionals, such as nutritionists and sports physicians should
consider variations in supplement consumption based on factors like gender and performance level.

4.4. Impact of supplements on hematological and biochemical parameters in athletes

The use of nutritional supplements and nutraceuticals can significantly impact hematological and
biochemical parameters in athletes, including hepatic enzymes such as Alanine Aminotransferase
(ALT) and Aspartate Aminotransferase (AST) and others [3, 42] . These enzymes are commonly used
as markers of liver health, and elevated levels are often associated to metabolic stress caused by certain
supplements or intense physical exercise. For instance, creatine supplementation is frequently linked
to increased blood creatinine levels, which typically indicate higher muscle mass and intense physical
activity. However, in some cases, elevated creatinine levels may also indicate potential stress on the
kidneys [42, 43]. Other supplements can affect the body’s electrolyte balance and antioxidant capacity,
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enhancing the concentration of protective enzymes and increasing white blood cell and platelet levels.
For regular supplement users, monitoring biochemical analyses is essential to prevent hormonal and
oxidative imbalances that certain supplements may cause over time, potentially affecting liver and
kidney health [3,].

5. Conclusions and recommendations

Comparing results from different surveys on nutritional supplement uses complex due to variations in
supplements definition and the lack of standardization of measurement instruments. Supplement use
varies by sport, performance level, and demographic factors, such as age and gender, reflecting cultural
influences and perceived standards. The benefits and risks of supplements need to be carefully
balanced to support safe and informed decisions, in particular to minimize potential anti-doping rule
violations and health complications.

The nutritional supplement and nutraceutical industry operates under less stringent regulations than
the pharmaceutical industry, allowing products to be marketed without mandatory evidence of their
efficacy and safety. This leads to quality product variations and increases the risk of contamination
with banned substances, causing athletes to unknowingly violate anti-doping regulations [44].
Furthermore, many athletes lack sufficient knowledge about ergogenic aids, increasing the likelihood
of improper use and adverse side effects [45,46]. These factors emphasize the importance of athletes
being well-informed and consulting with specialists to ensure the safe and effective use of
supplements.

In summary, the inconsistencies in the definitions of dietary supplements, along with variations in
reporting periods and data collection methods across different studies, pose significant challenges for
comparing findings. Therefore, the insights from this review can contribute in shaping future
educational initiatives focused on enhancing users' comprehension of dietary supplements, particularly
regarding their potential advantages and drawbacks, as well as the importance of professional guidance
in their use. Given the elevated rates of supplement consumption among athletes, there is a pressing
need for additional research and more targeted and properly tailored programs.

Ensuring proper nutrition is vital not only for sustaining a high quality of life but also for maximizing
athletic performance. Consequently, addressing these knowledge gaps and promoting safe supplement
practices among athletes is essential for their overall health and success in their respective sports.
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