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Abstract - Aims: To understand how participating in a Nutrition & Health Education program (NHEP) affected the
way rhythm gymnasts and their coaches perceive their food practices. Methods: Qualitative study portraying a case
study of a NHEP specifically designed for a rhythm gymnastic team. The NHEP was conducted at the training facilities.
Fourteen rhythm gymnasts, consisting of the team that represents a city in the state of São Paulo, Brazil, and their two
coaches participated in the study. Athletes and coaches were interviewed about their perceptions and food practices
before and after a 9-month NHEP designed specifically for them. Recorded interviews were transcribed verbatim. Two
categories emerged from the discourses and were analyzed using the content analysis: “beliefs and feeding practices”
and “construction of a positive relationship with food”. Results: Athletes reported changes in their food practices rela-
ted to the themes discussed with them in the NHEP, such as daily breakfast intake, higher intake of fruits, vegetables,
milk products, and wholegrain foods.Conclusion: The NHEP allowed specific demands of the athletes to be identified
and addressed, generating awareness and motivation to positive changes in eating practices.
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Introduction
Nutrition Education is an important strategy for the pro-
motion of healthy food practices, the development of a
culture of sustainable consumption and the appreciation of
traditional food culture1. However, there is scarce infor-
mation about the planning of educational actions, their
possibilities and results in the sports environment, con-
sidering that it is a scenario of vulnerability for the adop-
tion of inappropriate food practices, especially among
young athletes2,3.

National4,5,6 and international7,8,9 studies that eva-
luated the quality of the diet showed that athletes' dietary
intake presents similar characteristics to those of the gen-
eral population, with low consumption of fruits and vege-
tables, milk and dairy products, and high consumption of
simple sugar-rich food. In addition, they do not meet spe-
cific energy and nutrient recommendations that optimize
their athletic performance. Adolescent athletes are more
vulnerable to nutritional inadequacies as their needs sum
their training and growth demands2,3.

The search for an athletic body, more specifically
with low body mass and adiposity, is a reality in many
sports, but especially in those involving an aesthetic com-

ponent, such as rhythmic gymnastics (RG)10. The imposi-
tion of a lean body and the dietary restrictions, common to
the gymnasts, can lead to a distorted perception of their
bodies and disordered eating behaviors10,11. The aesthetic
standard in RG is described as a slender, long-limbed body
model, such as the international body standard of high-
level gymnasts who have secured Olympic medals. Ana-
lyzing a training day of the Brazilian RG team, Porpino12

described the pressure on the athletes to achieve an ideal
body mass through daily weighing, which may imply, if
they have negative results, the athlete's exclusion from the
team and the development of disorders and diseases due to
the rigor of weight control may occur.

Food, in addition to its nutritional properties, plays
an important sociocultural role. Local and regional food
customs acquired at different stages of life have meanings
related to psychological, ecological, economic and cul-
tural aspects1,13. Other aspects affect athletes' food prac-
tices and their body image such as the influence of other
athletes, food beliefs, social and coaches' pressure on body
image14. Furthermore, Martínez Sanz et al.15 have shown
that the factors influencing food choices in sports start
from the introduction of food and habits established dur-
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ing childhood and continue through learning and access to
nutrition information, which shape dietary practices in
adolescence/adulthood. In addition, the dissemination of
beliefs related to supplementation to earn a competitive
advantage, as well as the permanent quest of an ideal body
mass/composition are also factors that reflect on athletes'
food choices14,15.

There are few studies in the literature that address
Nutrition and Health Education programs (NHEP)
designed for athletes11,16-22, and most of them present
results of objective evaluations performed before and after
the intervention, aiming to assess changes in nutritional
knowledge and in the anthropometric and dietary profiles.
However, there are other first-step changes brought by a
NHEP, which lead athletes to reflection and reorganization
of aspects that affect daily life, such as time to buy/prepare
food or cooking skills, as well as more complex socio-cul-
tural, economic and family aspects23. Results of these sub-
jective aspects have not been explored in NHEP
developed in the sports scenario and are important ele-
ments to understand the impact of interventions that go
beyond body and knowledge changes and include how it
affects how athletes think about eating and their food
practices. Therefore, we aimed to understand how partici-
pation in a NHEP would affect the way rhythm gymnasts
and their coaches perceive their food practices.

Methods

Design and ethical aspects
This is a longitudinal study of a qualitative nature,

based on the case study method. According to Mello24, the
case study seeks the meanings attributed by the subjects to
their experiences, aiming at developing a deep analysis
and description of the case.

The present study was approved by the Ethics Com-
mittee of the of the Universidade Federal de São Paulo
under appraisal number 1001/2016. A consent form was
signed by each participant (and their parents, in case of
athletes under 18 years old) before data collection.

Participants
The study was conducted with a Rhythm Gymnast

(RG) team from a municipality in the state of São Paulo,
Brazil, which participates in state, national and interna-
tional championships. This study included all 14 athletes
participating in the youth and adult competition teams
composed for the competitive year of 2016, as well as
their two coaches.

Context of the study: the NHEP
The one-year NHEP was developed in three stages:

1) diagnosis; 2) design and implementation of the NHEP,
and 3) final evaluation.

The diagnostic stage comprised a quantitative (an-
thropometry, body composition, nutritional knowledge,
and dietary assessment; intention to change food behavior;
and body image perception and satisfaction which will not
be discussed in this paper) and a qualitative assessment.
For the qualitative assessment individual interviews with
both athletes and coaches and focus groups with the ath-
letes were conducted aiming to identify their expectations
and perceptions about participating in the NHEP. This first
stage took place in a two months' interval each, resulting
in six meetings (Fig. 1).

In the design and implementation stage, based on the
diagnosis and athletes' demands, five activities were plan-
ned to be carried out in 1,5-hours monthly meetings, for
five months (Fig. 1). For each activity, we defined a theme
(identified during the diagnosis), the educational objective
we wanted to attain and the best strategy to achieve it, as
described in Table 1.

For the development of the NHEP we adopted the
Maguerez Arch theoretical framework25,26, which pro-
poses 5 steps: a) identification of the problem based on
observed reality; b) identification of key points of the pro-
blems; c) knowledge-based problem analysis; d) develop-
ment of a solution hypothesis based on the real context,
and e) application to reality (practice). Ludic activities
were adopted to motivate participation.

Figure 1 - Study's time frame.
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The NHEP team was composed of 8 undergraduate
students and two professors (Psychology and Nutrition).
After each activity athletes wrote an evaluation of the
activity and indicated their perceptions, intentions of
change or what they could adopt in their daily practice.

Finally, in the third stage (final evaluation), all the
instruments used in the diagnostic stage were reapplied.
Athletes and coaches were interviewed once again, now
aiming to assess perceptions and the possible impact of the
NHEP on food practices. This took place in two months'
time, resulting in five meetings. The quantitative results
obtained through the applied questionnaires are in the pro-
cess of being published elsewhere, so only the results yiel-
ded from the interviews, focal group and activities' written
evaluations are presented in this study.

Procedures: interviews, focal group, and participant
observation

To ensure validity and scientific rigor we adopted the
triangulation strategy, that is, we used multiple methods
(interviews, focus groups, and participant observation)
and sources (athletes and coaches)27.

The interviews conducted before and after the inter-
vention were individually scheduled and had an average
duration of 20 minutes. Also, a 3-hour focal group was
conducted with all athletes. For both interviews and focal
group, a semi-structured script was used with questions
regarding sports trajectory, eating practices, sports perfor-
mance, body image and how they felt participating in the
NHEP. The interviews (both individual and group) were
recorded and transcribed in full by a single interviewer.

Participant observation allowed us to register all that
was discussed and how athletes acted and interacted dur-
ing activities throughout the NHEP. The interviewer's per-
ceptions and observations were also recorded at the time
of the interviews and focus group.

After an in-depth reading of all the transcriptions,
the content analysis was performed27. After the pre-analy-
sis, when all the transcribed material was explored, key-

expressions were identified based on aprioristic categories,
which originated the final categories of analysis: “beliefs
and feeding practices” and “construction of a positive
relationship with food”. To ensure athletes' anonymity
names were substituted by a code (RG1 to RG14; C1 and
C2).

Results
Athletes were between 15 and 22 years old and had

between 2 and 14 years of sports practice. They practiced
5 days/week, from 4 to 5 hours/day. A male and a female
coach, both ex-athletes, were also interviewed.

Sports initiation happened still in childhood and the
pressure in relation to body mass/composition and eating
practices happened as early as they began to participate in
competitive events.

I was little, I was 8 years old, and my mother thought it better that
I went into some sport because I was getting very fat … I started
to compete in larger competitions, and I began to realize that I
was very overweight, that I had to be with the perfect body, then I
began to take more care of myself (RG1, 15y).

The presence of rigid rules regarding dietary intake
and body image related to the sport was evident in all ath-
letes' discourses, which shows that they make their food
choices more concerned with body aesthetics than with
sports performance or health. It is also observed the influ-
ence of external evaluation in the construction of their
perception of an ideal body and, consequently, the need to
achieve perfection as described in the literature12,14,15.

Food beliefs and practices
In the first stage of the NHEP athletes' discourse

revealed several food beliefs related to weight loss goals
and performance. The avoidance carbohydrate-rich foods
to lose weight was the most frequent, independent of the
role of this nutrient on performance. They reported other
practices to control their body composition, such as not
having lunch or doing sit-ups immediately before a body

Table 1 - Topics, educational objectives and strategies adopted in each activity of the NHEP.

Meeting Theme* Educational objectives Strategies

1° Breakfast To understand the importance of eating breakfast daily “Breakfast hangman” based on the healthy options proposed on the
Food Guide for the Brazilian population

2° Food
groups

To know the food groups and how to make substitutions for
healthy meals

Hash game using foods images from the correct food groups

3° Food
beliefs

To demystify beliefs Board game with questions about the beliefs identified in the diag-
nostic activity

4° Healthy
snacks

To understand the importance of healthy snacks to achieve
energy needs and the best options in training and competi-
tion situations

Guessing game with food images, equivalent portions of food and
tasting of healthy snack options

5° Body
image

To reflect about their body image and the risks of inade-
quate weight loss practices

Using a video in which women were drawn according to the inter-
pretation of two different people, athletes were invited to discuss
about their body composition and image

*All the covered topics were identified through the initial diagnosis.
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composition assessment to lower fat percentage. They also
reported that the best way to decrease body fat is adopting
fast weight-loss strategies. It is possible observe the
impact of believes in the gymnasts' eating practices.

Gymnasts explained that eating pre-competition
"makes them heavier", so in order to feel “lighter”, many
prefer to fast. Food restriction in the competitive period,
both in the days preceding and during the competition,
were reported.

My previous coach said that it was not good for us to eat a lot
before the competition […] (RG1, 15y).

The low intake of vegetables, wholegrain food and
milk products and the high and frequent intake of sweets,
ice-cream, soft drinks and chocolate was also highlighted
in theirs discourses.

Another element observed was the "nutritionaliza-
tion" of the discourse, when athletes refer to the intake of
nutrients instead of foods.

[…] sometimes I get home and I'm not going to eat carbohydrates
(RG12, 20y).

Another aspect that athletes highlighted in the diag-
nostic stage was their difficulty in having breakfast due to
the lack of habit of for feeling discomfort.

Athletes discourses revealed how the aesthetic
aspect of the sport led to pressure from parents, peers, and
especially coaches, generating embarrassment and suffer-
ing and leading to eating and other practices aimed at los-
ing weight.

[…] If I were thin, I would not have to run so much after training,
and I would not be called fat in front of everyone. I feel bad in
relation to the other girls because I think they are much thinner
than I am […] (RG13, 19y).

Athletes unite themselves to achieve joint weight
goals and create "tasks" for the whole team to lose weight.
Despite the suffering expressed in the discourses, this
complicity and companionship between them to endure
the pressure and to achieve the body mass/composition
they desire is seen as positive. This situation shows how
complex changing behavior is, especially when the refer-
ence group shares the same idea.

We quarrel with each other when someone is eating cake or simi-
lar things because she cannot, she's going to be heavy when train-
ing (RG4, 18y)

The coaches exert a strong influence on the gym-
nast's food practices both regarding the restriction of food
to reach the aesthetic standard required by the sport dis-
cipline as well as regarding the dissemination of food
beliefs.

As I was not too chubby, I thought I didn't have to cut on food.
But then, after the coach began talking about it I did. That was
about 3 months later (RG6, 16y)

The athletes' speeches also highlight the impact of
external evaluation and the effect of peers on maintaining
behavioral patterns, even if harmful to physical and mental
health.

The construction of a positive relationship with food
Athletes perceived that the NHEP was built based on

the reality observed by them at the diagnostic stage, indi-
cating that this stage was important for the identification
of topics and the design of activities. Active methodolo-
gies, games and ludic activities were considered good
strategies28 to learn about food and nutrition that brought
athletes closer to their reality, allowing them to identify
their own problems during the activities. Then they were
able to find solutions and plan ways to put into practice
what was discussed in each, as proposed by the methodol-
ogy of the Maguerez Arch26, enhancing their auton-
omy1,23.

We interacted and learned differently, it was not that same boring
thing as in school, to learn what one can or cannot. It was
dynamic and it was well prepared, so I thought it was cool (RG6,
16y).

The motivation reported by the athletes and the per-
ception that the activities dealt with real issues, suggests
that the project proposal was fulfilled, according to the
theoretical framework adopted26.

The participation in the NHEP had a positive influ-
ence on their food practices

[…] I learned a lot from the NHEP. Even my mother says, “Ah,
it's wholegrain,” and I say, “No. Look at the label, whole wheat
flour is not the first ingredient, mother (laugh) (RG3, 20y).

Some athletes were able to report specific dietary
changes according to the themes worked during the NHEP,
for example: eating breakfast every day or change from
industrialized to homemade cookie tasted during one of
the activities. Other athletes reported general changes in
eating quality, such as substituting fried foods, soft drinks,
chocolates, and fast foods for healthier options (e.g. junk
food for “real” food, increased vegetables intake).

I'm much more motivated [to eat healthy]. Because when you
[referring to the NHEP team] explain everything gets much tas-
tier. Everything is easier to do (RG13, 19y)

The coaches also noticed these changes in athletes'
eating practices. They found the strategies used in the
activities adequate, facilitating the attention and learning
of the athletes.

[…] actually it holds the girls' attention much more. If you kept
talking and explaining those classifications and so on, they would
give it five minutes of attention and then they would find it
annoying. When you are in the middle of a game, they can
associate things better (C1).
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The coaches also indicated that the NHEP project
influenced positively on athlete's motivation to better food
practices, especially during trips and competitions:

I can see they have improved, and they make better choices. I
noticed a lot of improvement when we talk during our travels, we
spend a lot of time together and I realize that their food choices
have changed a lot, so I think it was really cool after you came
compared to how they ate before (C2).

The athletes' discourses show the importance of
learning how to change dysfunctional beliefs and beha-
viors.

Discussion
In this study, we sought to understand how athletes,

as well as their coaches, perceive their participation in a
NHEP and how it affected the way they think about eating
and their food practices.

The observed athletic initiation at a very early age
and the premature pressure to achieve an “ideal” body
composition are also evidenced in other studies on this
sports discipline29,30. In the case of RG, early sports
initiation is justified by the sporting peak, usually occur-
ring in adolescence, and by competition regulations that
allow very young children to participate29.

Regarding dietary beliefs and practices it was
observed that, despite the low consumption of fruits,
vegetables, and wholegrain products, these foods were
perceived, from the beginning, as good choices for ath-
letes. Although their knowledge and their sports goals,
other aspects influenced their food choices, for example,
aversions and food preferences, family influence, food
availability, organization of mealtimes and regularity in
consumption. It was also observed that athletes' discourse
is rich in dietary beliefs related to the goals of weight loss
and performance31,32. According to Juzwiak33, these
beliefs can be explained by the existence of a gap between
the scientific knowledge and the dissemination of infor-
mation directed to the athlete through social networks and
media or by colleagues and unskilled professionals.

The “nutritionalization” in the athletes' speech, that
is, when they refer to eating nutrients, not food, represents
the substitution of a diet based on habits, tastes, traditions,
and rituals by a nutrient-focused diet34,35. Scrinis34 also
highlights as nutritiolization, the prizing of specific foods
separately from other foods, diets and broader contexts,
tending to classify them as “superfoods” (i.e, sweet-potato
and its attribution to increase muscle mass) or "villains", a
way of reducing food to its nutrient content. Thus, the
nutrient-reducing focus has surpassed the importance of
the type and quality of foods and ingredients and has ham-
pered the understanding of their cultural role and the
maintenance of traditions34.

According to Knapp and Beck36, once a belief is
formed, it can influence the subsequent formation of new

related beliefs and, if they persist, are incorporated into the
long-lasting cognitive structure. In addition, beliefs are
shaped by personal experiences and derive from identifi-
cation with other significant people and the perception of
other people's attitudes toward the individual36. In the case
of RG athletes, the entrenched beliefs may be related to
the fact that sports initiation happens still in childhood12,29

and their main influence from coaches and older athletes is
sport focused14,15,37.

Studies that used quantitative methodology showed
positive changes in athletes' eating practices after Nutri-
tion Education programs. Abood et al.16 identified that
college football athletes increased the overall number of
positive changes in diet and self-efficacy in dietary choi-
ces. Schwartz18 observed improvement in fruit and vege-
table intake, while Molina-Lopez et al.17 observed an
increase in total energy and macronutrients intake. In this
study, we identified how the NHEP generated reflection on
food practices and motivated athletes' to changes how they
relate to food. The use of strategies that are favorable or
unfavorable to learning is directly related to motivation,
being fundamental to initiate and maintain the efforts
throughout the learning process38. According to Brug39,
behavioral decisions or intentions are recognized as the
main determinants of behavior and intentions can be con-
sidered a consequence of motivation.

In the present study, the accomplishment of a con-
sistent diagnostic stage allowed us to plan activities based
on problem-solving methodologies, important to promote
learning on a meaningful basis, starting from the observa-
tion of reality, determining the points that represent the
observed gaps that triggered a theorizing movement for
learning25, focused on their reality, promoting their auton-
omy.

Despite the scarce number of studies with athletes,
positive effects similar to those of the present study can be
observed in other populations. In a study conducted by
Rêgo et al.40 with postgraduate students in the health area,
the methodology of the Maguerez Arch was considered
adequate, stimulating, innovative and facilitating, making
possible the interrelation between students and teachers, as
well as between theory and practice.

An effective NHEP cannot be reduced to just trans-
mitting scientific knowledge and practical technical infor-
mation but must encompass the whole dimension of body,
mind, psyche, culture and society, imparting information
and concepts considering the life history, the social inser-
tion, culture, and affective meanings related to eating
practices, aiming at the well-being, access, and autonomy
to healthy food choices1,23.

The positive perception of the coaches is also impor-
tant for the success of the intervention. According to Mor-
aes et al.41, the behavior of coaches influence the level of
performance of the athletes and is considered crucial for
the personal and athletic development of the athletes. The
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influence of the coach goes far beyond sports context,
interfering in the athletes' life, development, and personal
growth42.

Other studies also found that the dissemination of
beliefs and pressure to achieve body composition goals by
the coaches are factors that influence athletes' dietary
choices14,15. Coaches are frequently the main sources of
nutritional information to athletes because they are the
closest professionals due to the daily contact between
them37,43. In the case of RG, in addition to the daily con-
tact during the long periods of training since early ages,
coaches frequently are responsible for the food during
competitions and trips.

According to Fortes and Ferreira44, the pressure of
coaches for better performance and body composition, the
use of clothing that emphasizes body shape, where the
focus is given to leanness and weight loss are specific fac-
tors to the RG environment that potentialize the onset of
eating disorders or disordered eating. Athletes are sub-
mitted to high training loads, live under high psychologi-
cal stress, and strict caloric restriction to maintain low
body weight, which can lead to alterations in the hormonal
profile and menstrual dysfunction30. Furthermore, the
constant requirement to be thin triggers a process of anxi-
ety and stress about their own body, affecting the psycho-
logical dimensions and leading to distortion of body
image10. These issues were evidenced when gymnasts
report sacrificial situations to reach the ideal body for the
sporting modality.

Therefore, deepening the understanding of the set of
representations and meanings involved in athletes' food
choices and the socioeconomic and cultural aspects are
fundamental for the development of effective interven-
tions in their daily lives23,33.

Conclusion
Athletes and coaches'perception indicate that partici-

pation in an NHEP intervention had positive effects on
athletes' awareness, and motivation to change their food
practices. NHEP must be designed according to the needs
of each group, considering the sport's nutritional demands
as well as socio-cultural aspects.
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mailto:motrizMotriz: Revista de Educa&ccedil;&atilde;o F&iacute;sicaMotriz: rev. educ. fis.1980-6574Universidade Estadual PaulistaS1980-657420200001020610.1590/s1980-6574202000010206Original Article (short paper)Impact of a nutrition education program on gymnasts' perceptions and eating practicesNutrition education and gymnasts' eating perceptionsJ&uuml;rgensen et�al.0000-0003-3262-3125J&uuml;rgensenLuana Pilon10000-0002-8959-943XDanielNat&aacute;lia Vilela Silva10000-0001-8537-2249PadovaniRicardo da Costa20000-0003-1101-0063JuzwiakClaudia R31Universidade Federal de S&atilde;o PauloUniversidade Federal de S&atilde;o PauloP&oacute;s-Gradua&ccedil;&atilde;o Interdisciplinar em Ci&ecirc;ncias da Sa&uacute;deSantosSPBrasilUniversidade Federal de S&atilde;o Paulo, P&oacute;s-Gradua&ccedil;&atilde;o Interdisciplinar em Ci&ecirc;ncias da Sa&uacute;de, Santos, SP, Brasil.2Universidade Federal de S&atilde;o PauloUniversidade Federal de S&atilde;o PauloDepartamento de Sa&uacute;de, Educa&ccedil;&atilde;o e SociedadeSPBrasilUniversidade Federal de S&atilde;o Paulo, Departamento de Sa&uacute;de, Educa&ccedil;&atilde;o e Sociedade, SP, Brasil.1Universidade Federal de S&atilde;o PauloUniversidade Federal de S&atilde;o PauloDepartamento de Ci&ecirc;ncias do Movimento HumanoSantosSPBrasilUniversidade Federal de S&atilde;o Paulo, Departamento de Ci&ecirc;ncias do Movimento Humano, Santos, SP, Brasil.Corresponding author: Nat&aacute;lia Vilela Silva Daniel: Street Silva Jardim, 136 - Vila Mathias, Santos, SP, Brasil. E-mail: natalia.vilelasd@gmail.com.180420202020261e102002061911201916022020Copyright &copy; 2020, Universidade Estadual Paulista.2020Motriz. The Journal of Physical Education. UNESP.� Rio Claro, SP, Brazil - eISSN: 1980-6574 -- under a license Creative Commons - Version 4.0AbstractAims:To understand how participating in a Nutrition & Health Education program (NHEP) affected the way rhythm gymnasts and their coaches perceive their food practices.Methods:Qualitative study portraying a case study of a NHEP specifically designed for a rhythm gymnastic team. The NHEP was conducted at the training facilities. Fourteen rhythm gymnasts, consisting of the team that represents a city in the state of S&atilde;o Paulo, Brazil, and their two coaches participated in the study. Athletes and coaches were interviewed about their perceptions and food practices before and after a 9-month NHEP designed specifically for them. Recorded interviews were transcribed verbatim. Two categories emerged from the discourses and were analyzed using the content analysis: &ldquo;beliefs and feeding practices&rdquo; and &ldquo;construction of a positive relationship with food&rdquo;.Results:Athletes reported changes in their food practices related to the themes discussed with them in the NHEP, such as daily breakfast intake, higher intake of fruits, vegetables, milk products, and wholegrain foods.Conclusion:The NHEP allowed specific demands of the athletes to be identified and addressed, generating awareness and motivation to positive changes in eating practices.Keywords:nutrition educationsports nutritionfood behaviorIntroductionNutrition Education is an important strategy for the promotion of healthy food practices, the development of a culture of sustainable consumption and the appreciation of traditional food culture1. However, there is scarce information about the planning of educational actions, their possibilities and results in the sports environment, considering that it is a scenario of vulnerability for the adoption of inappropriate food practices, especially among young athletes2,3.National4,5,6 and international7,8,9 studies that eva�luated the quality of the diet showed that athletes' dietary intake presents similar characteristics to those of the general population, with low consumption of fruits and vegetables, milk and dairy products, and high consumption of simple sugar-rich food. In addition, they do not meet specific energy and nutrient recommendations that optimize their athletic performance. Adolescent athletes are more vulnerable to nutritional inadequacies as their needs sum their training and growth demands2,3.The search for an athletic body, more specifically with low body mass and adiposity, is a reality in many sports, but especially in those involving an aesthetic component, such as rhythmic gymnastics (RG)10. The imposition of a lean body and the dietary restrictions, common to the gymnasts, can lead to a distorted perception of their bodies and disordered eating behaviors10,11. The aesthetic standard in RG is described as a slender, long-limbed body model, such as the international body standard of high-level gymnasts who have secured Olympic medals. Analyzing a training day of the Brazilian RG team, Porpino12 described the pressure on the athletes to achieve an ideal body mass through daily weighing, which may imply, if they have negative results, the athlete's exclusion from the team and the development of disorders and diseases due to the rigor of weight control may occur.Food, in addition to its nutritional properties, plays an important sociocultural role. Local and regional food customs acquired at different stages of life have meanings related to psychological, ecological, economic and cultural aspects1,13. Other aspects affect athletes' food practices and their body image such as the influence of other athletes, food beliefs, social and coaches' pressure on body image14. Furthermore, Mart&iacute;nez Sanz et�al.15 have shown that the factors influencing food choices in sports start from the introduction of food and habits established during childhood and continue through learning and access to nutrition information, which shape dietary practices in adolescence/adulthood. In addition, the dissemination of beliefs related to supplementation to earn a competitive advantage, as well as the permanent quest of an ideal body mass/composition are also factors that reflect on athletes' food choices14,15.There are few studies in the literature that address Nutrition and Health Education programs (NHEP) designed for athletes11,16-22, and most of them present results of objective evaluations performed before and after the intervention, aiming to assess changes in nutritional knowledge and in the anthropometric and dietary profiles. However, there are other first-step changes brought by a NHEP, which lead athletes to reflection and reorganization of aspects that affect daily life, such as time to buy/prepare food or cooking skills, as well as more complex socio-cultural, economic and family aspects23. Results of these subjective aspects have not been explored in NHEP developed in the sports scenario and are important elements to understand the impact of interventions that go beyond body and knowledge changes and include how it affects how athletes think about eating and their food practices. Therefore, we aimed to understand how participation in a NHEP would affect the way rhythm gymnasts and their coaches perceive their food practices.MethodsDesign and ethical aspectsThis is a longitudinal study of a qualitative nature, based on the case study method. According to Mello24, the case study seeks the meanings attributed by the subjects to their experiences, aiming at developing a deep analysis and description of the case.The present study was approved by the Ethics Committee of the of the Universidade Federal de S&atilde;o Paulo under appraisal number 1001/2016. A consent form was signed by each participant (and their parents, in case of athletes under 18�years old) before data collection.ParticipantsThe study was conducted with a Rhythm Gymnast (RG) team from a municipality in the state of S&atilde;o Paulo, Brazil, which participates in state, national and international championships. This study included all 14 athletes participating in the youth and adult competition teams composed for the competitive year of 2016, as well as their two coaches.Context of the study: the NHEPThe one-year NHEP was developed in three stages: 1) diagnosis; 2) design and implementation of the NHEP, and 3) final evaluation.The diagnostic stage comprised a quantitative (an�thro�pometry, body composition, nutritional knowledge, and dietary assessment; intention to change food behavior; and body image perception and satisfaction which will not be discussed in this paper) and a qualitative assessment. For the qualitative assessment individual interviews with both athletes and coaches and focus groups with the athletes were conducted aiming to identify their expectations and perceptions about participating in the NHEP.� This first stage took place in a two months' interval each, resulting in six meetings (Fig.�1).In the design and implementation stage, based on the diagnosis and athletes' demands, five activities were planned to be carried out in 1,5-hours monthly meetings, for five months (Fig.�1). For each activity, we defined a theme (identified during the diagnosis), the educational objective we wanted to attain and the best strategy to achieve it, as described in Table�1.For the development of the NHEP we adopted the Maguerez Arch theoretical framework25,26, which proposes 5 steps: a) identification of the problem based on observed reality; b) identification of key points of the problems; c) knowledge-based problem analysis; d) development of a solution hypothesis based on the real context, and e) application to reality (practice). Ludic activities were adopted to motivate participation.The NHEP team was composed of 8 undergraduate students and two professors (Psychology and Nutrition). After each activity athletes wrote an evaluation of the activity and indicated their perceptions, intentions of change or what they could adopt in their daily practice.Finally, in the third stage (final evaluation), all the instruments used in the diagnostic stage were reapplied. Athletes and coaches were interviewed once again, now aiming to assess perceptions and the possible impact of the NHEP on food practices. This took place in two months' time, resulting in five meetings. The quantitative results obtained through the applied questionnaires are in the process of being published elsewhere, so only the results yielded from the interviews, focal group and activities' written evaluations are presented in this study.Procedures: interviews, focal group, and participant observationTo ensure validity and scientific rigor we adopted the triangulation strategy, that is, we used multiple methods (interviews, focus groups, and participant observation) and sources (athletes and coaches)27.The interviews conducted before and after the intervention were individually scheduled and had an average duration of 20 minutes. Also, a 3-hour focal group was conducted with all athletes. For both interviews and focal group, a semi-structured script was used with questions regarding sports trajectory, eating practices, sports performance, body image and how they felt participating in the NHEP.� The interviews (both individual and group) were recorded and transcribed in full by a single interviewer.Participant observation allowed us to register all that was discussed and how athletes acted and interacted during activities throughout the NHEP.� The interviewer's perceptions and observations were also recorded at the time of the interviews and focus group.After an in-depth reading of all the transcriptions, the content analysis was performed27. After the pre-analysis, when all the transcribed material was explored, key-expressions were identified based on aprioristic categories, which originated the final categories of analysis: &ldquo;beliefs and feeding practices&rdquo; and &ldquo;construction of a positive relationship with food&rdquo;. To ensure athletes' anonymity names were substituted by a code (RG1 to RG14; C1 and C2).ResultsAthletes were between 15 and 22�years old and had between 2 and 14�years of sports practice. They practiced 5�days/�week, from 4 to 5�hours/�day. A male and a female coach, both ex-athletes, were also interviewed.Sports initiation happened still in childhood and the pressure in relation to body mass/composition and eating practices happened as early as they began to participate in competitive events.I was little, I was 8�years old, and my mother thought it better that I went into some sport because I was getting very fat &hellip; I started to compete in larger competitions, and I began to realize that I was very overweight, that I had to be with the perfect body, then I began to take more care of myself (RG1, 15y).The presence of rigid rules regarding dietary intake and body image related to the sport was evident in all athletes' discourses, which shows that they make their food choices more concerned with body aesthetics than with sports performance or health. It is also observed the influence of external evaluation in the construction of their perception of an ideal body and, consequently, the need to achieve perfection as described in the literature12,14,15.Food beliefs and practicesIn the first stage of the NHEP athletes' discourse revealed several food beliefs related to weight loss goals and performance. The avoidance carbohydrate-rich foods to lose weight was the most frequent, independent of the role of this nutrient on performance. They reported other practices to control their body composition, such as not having lunch or doing sit-ups immediately before a body composition assessment to lower fat percentage. They also reported that the best way to decrease body fat is adopting fast weight-loss strategies. It is possible observe the impact of believes in the gymnasts' eating practices.Gymnasts explained that eating pre-competition 
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