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Abstract

In the search for aesthetic body patterns and improvement in
performance, individuals have been subjected to the consumption
of nutritional supplements, often indiscriminately. This study
aimed to evaluate the consumption of nutritional supplements
by bodybuilders in two academies of Ouro Preto-MG, Brazil. A
cross-sectional study was performed, a non-probabilistic sample,
composed of individuals between 19-56 years old, bodybuilders.
A self-administered structured questionnaire was used, available
in the academies for a period of three months. A total of 124
individuals participated, of which 58% were men. Mean age was
29.3 years, with 58.1% of the sample belonging to the age group
of 19-29 years; 52.4% trained five times a week or more, 50%
performed training sessions longer than one hour and 48.4%
used some type of supplement, whey protein predominating
(76.7%). The main sources of prescription were of professional
nutritionist and physical trainer. The main objective for the use of
supplements was gain of muscle mass (81.7%); 93.3% considered
effective supplementation and only 45% of the supplementation
was classified as adequate, with 80.0% of adequacy when the
prescription was made only by the nutritionist. There was no
significant difference between the variables analyzed in the study.
It was concluded that there was significant use of supplements in
an indiscriminate way and the need of the nutritionist to avoid
health problems.

Keywords: Dietary Supplements. Sports Nutritional Sciences.
Resistance Trainign. Fitness Centers.
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Resumo

Na busca de padrées estéticos corporais e melhoria na
performance, individuos tém se submetido ao consumo de
suplementos nutricionais, muitas vezes de forma indiscriminada.
O objetivo deste estudo foi avaliar o consumo de suplementos
nutricionais por praticantes de musculagdo em duas academias
de Ouro Preto-MG. Realizou-se estudo transversal, amostra
ndo probabilistica, composta por individuos entre 19-56 anos,
praticantes de musculagao. Utilizou-se questionario estruturado
autoaplicavel, disponivel nas academias por periodo de trés
meses. Participaram 124 individuos, sendo 58% homens. Média
de idade foi 29,3 anos, com 58,1% da amostra pertencente a faixa
etaria de 19-29 anos; 52,4% treinavam cinco vezes por semana ou
mais, 50% realizavam sessoes de treino superiores a uma hora
e 48,4% utilizavam algum tipo de suplemento, predominando
whey protein (76,7%). As principais fontes de prescrigio foram
de profissional nutricionista e preparador fisico. O principal
objetivo para utilizagdo de suplementos foi ganho de massa
muscular (81,7%); 93,3% consideraram suplementagao eficaz e
apenas 45% da suplementacao foi classificada como adequada,
sendo 80,0% de adequagdo quando a prescrigio foi realizada
somente pelo nutricionista. Nao houve diferenca significativa
para uso de suplemento entre as variaveis analisadas no estudo.
Concluiu-se que houve expressiva utilizagio de suplementos de
forma indiscriminada e necessidade do nutricionista para evitar
agravos a sadde.

Palavras-chave: Suplementos Nutricionais. Ciéncias da Nutrigao
Esportiva. Treinamento de Resisténcia. Academias de Ginastica.

Introduction

One of the main features of the contemporary consumer society is the growing emphasis on body
appearances. In the last few decades, physical appearancehas become the target of attentionwith
the dissemination of information on body care and management techniques,' leading to a greater
demand for fitness centers, as well as the use of nutritional supplements.?

According to the CFN (Conselho Federal de Nutri¢ao — Federal Nutrition Council) Resolution
No. 390/2006,” nutritional supplements are foods that complement the daily diet of a healthy
person with energy and/or nutrients when the intake of nutrition from their diet is insufficient
or when the diet requires supplementation. These supplements should contain at least one of the
following nutrients: vitamins, minerals, proteins, amino acids, lipids, fatty acids, carbohydrates
or fibers, in the isolated or combined form.
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Through its Ordinance No. 32, of January 13, 1998,* Resolution RDC (Resolugio da
DiretoriaColegiada — Resolution of the Board of Directors), and No. 18, of April 27, 2010,°
ANVISA (Agéncia Nacional de VigilanciaSanitdria- Brazilian National Health Regulatory Agency)
classifies nutritional supplements as vitamins ormineral supplements, hydroelectrolytes, energy
boosters,proteins for partial meal replacement, creatine, and catfeine.

When properly implemented, nutrient supplementation can improve physical performance
and recovery between workouts, reduce fatigue and perceived exertion, prolong endurance,
provide greater disposition, increase strength and energy reserves, mobilize substrates for muscles
and protein anabolism, decrease body fat and minimize disease risks.®® However, abusive and
indiscriminate use without the guidance of a trained professionalcan cause many health damages
including body fat increase, dehydration, changes in the micronutrient bioavailability, insomnia,
seizures, organ overload, and diseases such as hypertension, acute myocardial infarction, stroke,
cancer, renal, hepatic and endocrine disorders, psychosis, and even death.5"*-!' Moreover, it can
also cause a placebo effect, a phenomenon in which the individual’s expectations regarding the
effects of a supplement determinesthe body’s response to that substance.'

According to Resolution CFN No.390/2006,° a nutritionist is a qualified professional who
prescribesnutritional supplements in compliance with the maximum safety levels stipulated by
ANVISA. Therefore, a nutritionistwill prescribe and guide the use of appropriate nutritional
supplements in cases where nutritional needs are not being met by the usual dietary sources alone.
The prescription should provide the definite supplement dosage and should be based on scientific
data and evaluation of the nutritional, dietary, and health status of the individual, after accounting
forthe individual’s food consumption.” Considering the increased use of nutritional supplements
in the modern world, our studywas aimed at evaluatingtheir consumption by bodybuilders in two

fitness centers in Ouro Preto, Minas Gerais in Brazil.

Methods

This was a cross-sectional study with a non-probabilistic sample taken fromtwo of the largest
fitness centers in Ouro Preto, one in the university region and the other in the city outskirts.

The sample consisted of male and female individuals aged between 19 and 56 years. Inclusion
criteria were adult age group; literate individuals; members of one of the two fitness centers selected
for the study and interest in participating in the study.

The data collection method was a self-administered structured questionnaire developed for
the present study, which was available in the fitness centers for three months to all those who
were willing to respond and sign the informed consent terms approved by the Comité de Etica em
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Pesquisa (Research Ethics Committee) of the Universidade Federal de Ouro Preto (Ouro Preto
Federal University) - CEP/UFOP (CAAE: 69917317.6.0000.5150).The answered questionnaires
were then collected and digitalized in a Microsoft Excel file.

Statistical analyses were performed with the STATA/SE 13 software after setting a 5%
significance level for all tests. Descriptive and univariate analyses were performed using the
Pearson’s chi-square test. The use of supplements was consideredas a dependent variable, while
sex, age, frequency of use hours dedicated to physical activity, and fitness center location were
considered as independent variables.

The classification of the adequacy of the supplementation in relation to the goals of
each individual was based on scientific evidence regarding the effects and functions of each
supplement.'*” Based on this evidence, the individuals interviewed for the study were classified
as using adequate, partially adequate,or inadequate supplementation according to the established
criteria (table 1).

Table 1. Criteria used to classify the adequacy of supplementation in relation to the goals of
each individual: Ouro Preto-MG, 2017.

Adequate The supplements used meet all the objectives

) Some supplements meet goals, others are unnecessary;
Partially adequate L
The supplements used do not meet all the objectives.

Inad . The supplements used do not meet any of the objectives;
nadequate
1 The use of one of the supplements inhibits the effect of the other.

Results

A total of 124 bodybuilders, with 52.4% (n = 65) attending a fitness center located in the
university region were interviewed for the study. Of the participants, 58.0% (n = 72) were males
with a mean age of 29.3 years and 58.1% (n = 72) were in the age group between 19 to 29 years.
Regarding exercise frequency, 52.4% (n = 65) practiced weight training five times a week or more,
and 50% performed sessions of one hour or more. Regarding the consumption of supplements,
48.4% (n = 60) reported using some type of supplement.
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Most study participants reported using three supplements (26.7%, n=16). Among the most used
supplements were proteins and amino acid based supplements, particularly whey protein, which was
used by 76.7% (n=46) of body builders, followed by branched-chain amino acid (BCAA)and creatine,
which were consumed by 53.3% (n=32) and 36.7% (n=22) of the individuals, respectively (table 2).

Table 2. Characterization of the use of supplements by the sample (n = 60): Ouro Preto-
MG, 2017.

Variables N %

Number of used supplements

1 14 23.3
2 15 25.0

3 16 26.7

4 4 6.7

5 or more 11 18.3

Supplements used

Whey Protein 46 76.7
BCAA 32 53.3
Creatine 22 36.7
Caffeine 12 20.0
Vitamin Complexes 12 20.0
Glutamine 11 18.3
Maltodextrin 9 15.0
Omega 3 8 13.3
Waxy Maize 7 11.7
Albumin 7 11.7
Hypercaloric 5 8.3
EnergyDrinks 4 6.7
Minerals 1 1.7
Carbohydrate gel 1 1.7
Others 6 10.0

to be continued
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Variables N %
Prescription Source
Nutritionist 28 46.7
Physical Trainers 24 40.0
Self-prescription 13 21.7
Doctor 7 11.7
Supplement Store Seller 7 11.7
Family / Friend 4 6.7
Media 1 1.7
Social Networks 1 1.7
Others 1 1.7
Objective for use
Muscle Mass Gain 49 81.7
Performance Improvement 31 51.7
Muscle Looses Restoration 18 30.0
Food Deficiencies
Compensated ) 150
Burn fat 15.0
Replace Meals 4 6.7
Prevent Diseases 5.0
Do not Know - -
Others 3 5.0
Effectiveness of prescription
Yes 56 93,3
No 4 6.7
Adequacy of the use of nutritional supplements
in relation to the goals of body builders
Adequate 27 45.0
Partially adequate 26 43.3
Inadequate 7 11.7
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Regarding prescriptions, supplements were mainly prescribed by the nutritionists (46.7%,
n=28) and physical trainers (40% n = 24), followed by self-prescription (21.7%, n=13) (table 2).

Among the purposes cited for the use of nutritional supplements weregain of muscle mass
(81.7%, n=49), improvement in performance (51.7%, n=31), and muscle loss replacement (30%,
n=18). Of the total users, 93.3% (n=56) stated that supplementation was effective in achieving
their goals (table 2).

Regarding the classification of the adequacy of the consumed supplements in relation to the
goals for which they were used, 45% (n=27) were classified as adequate, 43.3% (n=26) as partially
adequate, and 11.7% (n=7) as inadequate.

Adequacy analysis on the use of supplements according to the source of the prescription showed
80% adequacy in those with a prescription provided by a nutritionist, and 31.2% adequacy in those
who obtained prescriptions from professionals other than a nutritionist. The latter was therefore
classified as inadequate in this group (table 3)

Statistical analyses showed no significant differences between those who used supplements and
those who did not, with respect to any of the independent variables evaluated. (table 4)

Table 3. Adequacy of the objective for supplementation according to the source of prescription:
Ouro Preto-MG, 2017.

. . Adequate Adequate Partially Inadequate
Prescription
N % N % N %
Nutritionist 12 80 3 20 - -
Nutritionists 5 38.5 8 615
+ Additional ’ ’
Additional 10 31.2 15 46.9 7 21.9
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Table 4. Statistical analysis of the distribution of supplement users according to variables:
fitness center location, gender, age, exercise frequency per week, training hours per session:
Ouro Preto-MG, 2017

Variable Uses Do not use p

N Yo N Yo

Fitness center location

City periphery 31 52.5 28 47.5 0.450
University region 29 44.6 36 55.4 ’
Gender
Male 38 52.8 34 47.2 0.986
Female 22 42.5 30 57.7 ’
Age
19 - 29 years old 34 47.2 38 52.8
30 — 39 years old 18 50.0 18 50.0
0.912
40 - 49 years old 7 46.7 8 53.7
50 — 59 years old 1 100 - -
Exercise frequency/ week
4timesor less 26 44.1 33 55.9 0407
5 times or more 34 52.3 31 44.1 )
Training hours/session (n=120)
< 1h 29 49.3 31 51.7
0.719
> 1h 30 50.0 30 50.0
Discussion

Among the individuals in the present study, 48.4% reported using some type of supplement.
Similar results were reported by Oliveira and Faicari,” Wagne,* and Maximiano and Santos."
However, Frade et al.,” and Aratjo and Navarro* reported lower values of 32.2% and 28%,
respectively.Halak et al.® reported a much higher percentage of 81% supplement usage than that
found in our study. This result may be attributed to individual self-perception based on cultural
and aesthetic influences, which in turn is directly linked to self-esteem, self-confidence, self-
acceptance and emotional stability.” The fitness center environment also favors the dissemination
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of stereotypic aesthetic standards, as well as the supplements market, which has media support
to launch products with the promise of reaching these standards without the need for medical
or nutritional prescription.?’

The number of supplements used by the bodybuilders was higher in our study than that in
other studies in this field. Hallaket al., Costa et al., and Cheffer and Benetti?’ reported that
approximately 45% to 50% of the individuals in their studies were using only one supplement. The
use of several nutritional supplements may lead to overeating, and consequently pose potential
health risks,?’as well as inhibition or damage due to the nutritional action of one supplement over
another.”

The supplements used by the individuals interviewed in this study were mostly based on
proteins and amino acids, mainly whey protein, followed by BCAA and creatine. These results were
corroborated with those reported by Maximiano and Santos,'" Pellegrini et al.,*® and Oliveira and
Faicari.! Albuquerque® found a difference in only in relation to the second most used supplement by
his study cohort, which was maltodextrin as opposed to BCAA in our study. The higher utilization
of whey protein can be explained by the belief that excess protein helps to increase muscle mass.*’
Proteins are important in the hypertrophic process, playing a role in the formation, growth
and development of body tissues, as well as in the regulation of energy production and muscle
contraction through enzyme production.”” However, excessive consumption of this macronutrient
has several disadvantages. Excess protein can be converted to fat leading to an increase in adipose
tissue. Additionally, it can trigger a series of risks to an individual’s health, such as increased calcium
excretion and osteoporosis development, liver and kidney overloads due to the need to metabolize
and excrete the extra nitrogen produced and the risk of high blood cholesterol levels because
most protein food sources contains large amounts of cholesterol.”! According to the Sociedade
Brasileira do Exercicio e do Esporte - SBME (Brazilian Society of Exercise and Sport),* the intake
of 1.2 to 1.4 g of protein per pound of body weight per day meets the needs of active individuals.
For individuals who perform weight training exercises, the recommended intake is 1.6 to 1.7 g
of protein/kg/day. To determine the adequate individual protein requirement, it is essential to
consider the individual characteristics (gender, age, anthropometric profile, health status, etc.)
and the features of the physical exercises such as modality, intensity, frequency and duration.*
In addition to the adequate intake of proteins, it is important to provide adequate amount of
carbohydrates forthe for efficient protein function, since carbohydrates play an important role in
protein preservation. When carbohydrate intake is insufficient, proteins are converted and used as
asource of energy.” The International Society of Sports Nutrition’s (ISSN)"® guideline on protein
consumption and exercise states that carbohydrate consumption along with protein and amino acid
in take is essential to gain strength, promote hypertrophy post-work out, and to reduce protein
degradation. For this purpose, SBME* recommends a dose of 10g of protein of high biological
value and 20g of carbohydrates, which are in agreement with the total protein and caloric intake.
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An analysis of the source of the prescription of the nutritional supplements showed that these
are mainly prescribed by nutritionists and physical trainers, followed by self-prescription. Similar
results were found by Aratjo and Navarro,* and Brito and Liberali.” On the other hand, Cheffer
and Benetti?’ reported physical trainers as the main source of supplement prescriptions, followed
by prescriptions from friends, and lastly by nutritionists (21.43%). Sperandio et al." and Pellegrini
et al.*® also reported the physical trainer as the main source of prescription. Studies carried out
by Cardoso et al.,/” Hallak et al.” and Costa et al.” showed that self-prescription was the main
source of prescription. Bertoletti et al.** and Oliveira and Faicari* reported that less than 10% of
supplement prescriptions are distributed by nutritionists. In a study carried out in 1999, 54% of
the individuals stated that they used supplements without any professional indication, and 46.0%
reported supplement prescription by professionals as indicated by physical education teachers.”
These studies suggest that little value is given to nutritionists as the professionals qualified to
prescribe nutritional supplements, which is contrary to what is stipulated by Resolution CFN
N0.390/2006.° In fact, it is very common for athletes to acquire nutritional supplements without the
guidance of a nutritionist, and without considering their physiological particularities and needs,
resulting in the use of inadequate supplements.*® Sperandio et al." concluded that the main issues
are the lack of information among the bodybuilders regarding which professional is qualified to
provide supplement prescriptions, along with the negligence of unqualified professionals who
provide supplement prescriptions.

Among the study participants, the most cited objectives for the use of supplements were gain
of muscle mass, improvement of performance, and restoration of muscle losses. These goals may
explain the fact that the most used supplements are those based on proteins and amino acids.
Similar results were found by Albuquerque®, who found that the main goal for supplement use was
muscle mass gain, followed by increased energy and performance. Studies by Wagner,** Aratjo
and Navarro et al.** and Frade et al.* also indicated muscle mass gain as the main objective for
supplement use. Cheffer and Bennetti*” and Bertoletti et al.** pointed out improvement in training
as the possible main objective for supplement use. Despite the knowledge that physical exercise
is beneficial to health, most individuals have sought to perform physical exercise for aesthetic
reasons, mainly for gaining muscle mass and/or fat reduction,* and the practice of bodybuilding
is related to a desire for muscular hypertrophy.®* In the present aesthetic context, and as observed
in this study where bodybuilders seek hypertrophy, attention must be given to muscular dystrophy
or vigorexia. In vigorexia or body dysmorphic disorder, the individual imagines or potentiates
aesthetic defects. In this disorder there is an obsession with muscular hypertrophy, and the practice
of strength exercise, together with distortion of body image characterized by the perception of
an underdeveloped body, although visibly hypertrophied, at levels above the population average
leads to consumption of diet with excess protein and increased consumption of supplements.*’
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The evaluation of the adequacy of use of nutritional supplements in relation to the goals of
bodybuilders showed that 93.3% of athletes who used supplements found it effective in achieving
their goals. However, only 45% of the supplements were classified as adequate in relation to the
stated objectives. Therefore, this fact may be related to the placebo effect. Higher percentages of
satisfaction with the use of supplements were also found in studies conducted by Frade et al.,* and
Cardoso et al.” A study conducted by Jacob et al.* with the objective of analyzing placebo effect in
bodybuilders, recruited 13 individuals who had practiced the modality for more than two years and
subjected them to maximal load tests in the bench press exercise (10 repetitions). After a recovery
period, they were made to perform a single exhaustion series with 80% of the maximum load.
After 48 hours, the same individuals received a placebo substance but were informed that they
were ingesting amino acid complex capable of increasing strength and resistance, and repeated
the previous experimental procedures using placebo as hypothetical supplementation. The results
obtained in the study showed that there was an increase in strength, causing the individuals to
exceed the maximum load of the first execution, thereby proving the placebo effect. The use of
nutritional supplements is often associated to the objectives of the individuals, and many believe
that it is not possible to achieve their intention without the use of supplements.**

Comparing the percentage of adequacy with the supplements source of prescription, a greater
percentage of supplementation adequacy was verified in relation to the objectives when the
prescription was directed only by the nutritionist (80%). These results highlight the importance of
the nutritionist in the nutritional supplements prescription, a fact affirmed by the study of Silva et
al.” that evaluated the knowledge on sports nutrition by Physical Education professionals in a sports
club in Sdo Paulo and found that large number of the individuals in the sample did not have an
adequate knowledge of protein and hydration requirements for athletes and sedentary individuals.
According to Aradjo and Navarro,** knowledge about nutrition and supplement prescription is
indispensable to avoid unnecessary use and health problems attributed to abusive use, since in
most cases, particularly in sportsmen, an adequate diet is sufficient to supply exercise needs.

Of all variables analyzed as possible determinants for supplements use, none presented a
statistically significant difference to determine the use of supplements, despite the percentage
differences presented between them, allowing us to infer that the use of supplements was
homogeneous in this particular sample. Hirschbruch et al.* evaluated the consumption of
supplements by young people attending fitness centers in Sdo Paulo and found statistically
significant associations for the use of supplements in the variables such as gender, age, and hours of
exercise, where they found a greater use of supplements among males, adolescents and individuals
who spent more time in the fitness center.
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Conclusion

The present study showed a considerable use of nutritional supplements by bodybuilders in the
evaluated fitness centers, in which most of the prescriptions were not provided by the qualified
professionals namely, the nutritionists. The importance of nutritionists in these environments
is emphasized so that appropriate actions can be taken to promote awareness about adequate
nutrition. Consequently, there may be a significant reduction in health problems related to the
indiscriminate use of nutritional supplements. This study has as a limitation where we did not
evaluate the participants’ food intake, which may have masked an even greater inadequacy in the

use of supplements by bodybuilders.
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