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Abstract The aim was to study the effect of a formative program about nutrition as well as weight management and its risks in elite 
gymnasts. The sample was 37 under-18 Spanish athletes from rhythmic and aesthetic gymnastics (national level). The sample 
was divided into a control group (n = 21) and an intervention group (n = 16). A quasi-experimental design with a pre-test and 
post-test was used. The dependent variable was the knowledge of nutrition, weight management, and its risks. The independent 
variable was the educational program. The program had three 30-minute sessions which combined talks, videos, and tasks to 
complete. Descriptive and inferential analyses were done. The educational program was ineffective with regard to increasing 
the gymnasts’ knowledge about nutrition, weight management, and its risks. The gymnasts’ knowledge of nutrition and weight 
management was high before beginning the intervention. Gymnasts and the coach expressed the need for individualized training 
adapted to each gymnast’s needs and for incorporating a follow-up that provides feedback that is applicable in the gymnast’s 
daily life.
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Introduction
Performance in aesthetic sports, such as rhythmic gymnastics, is evaluated by the physical appearance of the 

athlete’s executions (Douda, Toubekis, Avloniti, Tokmakidis, 2008; Lazarevic, Petrovic, Ramnjanovic, 2012). This 
results in athletes and coaches placing great importance on the physical appearance and shape of the athletes 
(Gomez-Campos, Camargo, Arruda, Cossio Bolaños, 2013; Hergenroeder, Broun, Klish, 1997; Klentrou, Plyley, 
2003; Tan, Calitri, Bloodworth, McNamee, 2016). The importance placed on the athletes’ physical appearance, 
the search for perfection in this type of sport, and the physical and psychological changes in adolescence mean 
that young gymnasts are at risk for health problems related to weight management and disordered eating (Bonci 
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et al., 2008; Cupisti, D’Alessandro, Castrogiovanni, Barale, Morelli, 2000; Evans, Rich Holroyd, 2004; Halmi, 2009; 
Sundgot-Borgen, 1994; Sundgot-Borgen, 1996). The reference image that media and elite athletes provide to young 
gymnasts is a distortion of the reality in the way that they focus on peak-performance athletes. Therefore, young 
gymnasts have several models as a reference: from society, models stylized with the help of Photoshop, and from 
sport, the body that peak-performance athletes have at the pinnacle of their sport life, after years of dedication and 
training. Among the possible ways of reducing the risks involved in this situation is providing young athletes with 
information and skills through education (Coppola, Vastola, Scatigna, Fabiani, 2014; Sundgot-Borgen, 1994).

In gymnastics, although athletes’ knowledge of nutrition is good, they have been found to have an energy 
deficit due to the intensity and duration of their training (D’Alessandro et al., 2007; Deutz, Benardot, Martin, Cody, 
2000). Some studies have found that elite gymnasts have high carbohydrate intakes and low intakes of lipids, 
calcium, and proteins (Michopoulou, Avloniti, Kambas, Leontsini, Michalopoulou, 2011; Gomez-Campos et al., 
2013; Nordin et al., 2003). Despite insufficiencies, gymnasts have perceived that they had adequate dietary habits 
(Jonnalagadda, Benardot and Nelson, 1993) and that they had a good dietary distribution throughout the day 
(Nordin, Harris, Cumming, 2003). During the competitive season, gymnasts change their dietary habits, reaching 
caloric levels considered inadequate (Michopoulou et al., 2011). In the bibliography, no specific studies have been 
found about educational training regarding nutrition or weight management. However, several studies have reported 
their need as well as the higher incidence of disordered eating and eating disorders in gymnastics (Anderson, 
Petrie, 2012; Sundgot-Borgen, Torstveit, 2004).

There are many aspects that can contribute to the development of unhealthy behaviors related to nutrition 
and weight management in young athletes. The different stakeholders in these sports must be actively involved 
in creating environments and resources that promote the athletes’ wellbeing. Ideally, the coaches and parents 
will also be involved in this process. Further, the interventions must provide and reinforce the importance and 
role of nutrition, healthy reference models, and how athletes should manage their weight and the risks involved in 
weight management. The aim of this study was to assess the effect of a formative program about nutrition, weight 
management, and its risks in elite gymnasts.

Material and Methods 
The sample was composed of 37 under-18 gymnasts that participated at least once in a Spanish national 

Championship of rhythmic gymnastics. The sample was divided into a control group (n = 21) and an intervention group 
(n = 16), and convenience sampling based on the training location of the gymnasts was utilized. The characteristics 
of the sample are described in table 1. The study was approved by the Ethics Committee of the first researcher. 
Parents and guardians of all participants signed an informed consent before the study began. Participation in the 
study was voluntary, and all participants were informed about the study. 

Table 1. The sample’s characteristics (Gymnastics)

Age (yr) Height (m) Weight (kg)
M SD M SD M SD

Intervention group (n = 16) 14.25 2.05 1.59 0.08 44.6 8.8
Control group (n = 21) 16.61 1.22 1.65 0.04 52.3 3.8
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A pre-test and a post-test were utilized in this quasi-experimental design. The knowledge of nutrition, weight 
management, and its risks was the dependent variable, and the educational program was the independent variable. 
An ad-hoc questionnaire was utilized to measure the athletes’ knowledge. Questionnaires and interviews were 
used to register the coach’s and gymnasts’ perception. The program consisted of three 30-minute sessions, which 
combined talks, videos, and tasks to complete. 

Manuals about the topic were utilized to design the questionnaire and the training (Bean, 2011; Bonci et al., 
2009). The questionnaire evaluated basic nutrition knowledge as well as knowledge of weight management and 
its risks. The questionnaire consisted of 41 true-false questions (18 about weight management and its risks and 
23 about nutrition knowledge). Both the questionnaire and the training were validated by experts (content validity). 
Experts were asked to evaluate quantitative (on a scale from 1 to 10) and qualitative (open) questions from the 
questionnaire and the training with regard to: degree of understanding, degree of adequacy, and the need to reduce 
or include more questions or information. In accordance with Bulger and Housner (2007), questions with values <7.0 
were eliminated, questions with values >7.0 and <8.0 were modified, and questions with values >8.0 were accepted 
or accepted with modifications. A test-retest protocol with 11 international-level gymnasts (16 ±1.16 years of age) 
was used to establish the reliability of the questionnaire. The reliability of each item was calculated using the Kappa 
Index in the SPSS software. The lowest value for any question was 0.609 (Visiedo, Frideres, Palao, 2017).

The goal of the program was to provide the gymnasts with knowledge about nutrition, weight management, 
and its risks. The sessions were incorporated into the gymnasts’ training schedule. Each session consisted of two 
15-minute blocks, the first of which was theoretical and the second of which was practical (tasks to complete). 
The content distribution for the three sessions included basic nutrition knowledge, weight management and eating 
habits, and weight management risks. One of the researchers directed the sessions. At the start of the intervention, 
a document with the information provided during the sessions was given to the gymnasts. The questionnaire was 
completed before the start and four weeks after the intervention program, and the interviews were completed four 
weeks after the program. Descriptive (average, standard deviation, percentages) and inferential analyses of the 
results were done using SPSS software. Differences between the pre-test and the post-test were calculated using 
T-tests for categorical questions and ANOVAs for independent variables for continuous questions. Significance was 
set at p < 0.05.

Results 
The educational training was ineffective with regard to increasing the nutrition and weight management 

knowledge of the intervention group (Tables 2 and 3). Both groups had scores that were higher than 75% for 
nutrition knowledge as well as weight management. No significant differences were found between the intervention 
and control groups in the pre-test or the post-test. 

Table 2. Effect of the educational training on nutrition knowledge in gymnasts

Pre-test Post-test
scale (0 to 23) percentage scale (0 to 23) percentage

M SD M SD M SD M SD
Intervention group 19.56 1.88 78.22 7.51 19.33 2.4 77.33 9.5
Control group 17.87 1.80 77.60 9.00 19.30 2.1 75.80 11.1
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Table 3. Effect of the educational training on weight management knowledge in gymnasts

Pre-test Post-test
scale (0 to 18) percentage scale (0 to 18) percentage

M SD M SD M SD M SD
Intervention group 15.67 1.41 87.05 7.86 16.22 1.20 90.12 6.68
Control group 14.10 5.83 78.30 6.30 14.85 5.47 82.55 8.30

Three ideas were collected about the effect of the educational intervention from the opinions and perceptions 
of the gymnasts and coach, which were collected from the questionnaires and the interviews: 1) retention and effect 
of the educational program; 2) level of engagement in the program, and 3) evaluation of the program.

1. Retention and effect of the educational program. Seventy percent of the gymnasts highlight that the 
educational program helped them to make some changes in their dietary habits or to remind them of information 
that they already knew. These ideas were expressed in the following way:

It was helpful, a reminder of how to manage the meal schedule and learn more about quantity and proportions” 
[Gymnast #8]
It will help me to pay more attention and eat better… [Gymnasts #5, #6] 
I already had information about this. It was a reminder [Gymnast #1]

2. Level of engagement of the gymnast. There were differences between the engagement mentioned by the 
gymnasts and that mentioned by the coach. Sixty percent of the gymnasts said that they were interested in the topic 
and need to pay more attention to what and how much they eat. The coach commented that the gymnasts were not 
completely committed or engaged in the process. 

I pay attention to my meals and to food proportions [Gymnasts #1-6]
It was interesting [Gymnasts #7, #10, #12]
[There was] moderate engagement, but we must review the topic often. It was interesting [Coach]

3. Evaluation of the program. Eighty percent of the gymnasts liked the educational intervention. Most 
of the gymnasts and the coach expressed the need to incorporate more specific, individualized information that is 
applicable to the gymnasts and their diets in their daily life.

…We should plan each athlete’s diet, because we are not the same [Gymnast #8]
It is necessary to combine the educational training with follow-up in their day-to-day… the information must 
be individualized for each one [Coach]

Discussion 
The intervention, based on theoretical and practical classes and providing the gymnast with educational 

material, did not increase the gymnasts’ knowledge of nutrition or weight management. There are possible 
explanations for these results. The gymnasts’ knowledge was high to begin with, which is in accordance with other 
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studies in the literature, as elite gymnasts have been found to have good knowledge about nutrition (Cupisti et al., 
2000; D’Alessandro et al., 2007; Karabudak, Köksal, Ertaş, Küçükerdönmez, 2016). Another possible reason is that 
the intervention was not long enough and/or specific enough. Most of the gymnasts considered the intervention to 
be interesting but a reminder of information they already knew. The gymnasts emphasized the information regarding 
using a plate as a reference to monitor food proportions as well as using your hand to determine the portion sizes 
of specific foods. Regarding the specificity of the information, the fact that the educational training used data that 
were not specific to gymnasts could have resulted in having a lower impact on the gymnasts. The recommendations 
made by some of the gymnasts and the coach may be helpful in this regard. They mentioned the need to individualize 
the educational program using data from the same athletes to engage each subject more. Also, they mentioned the 
need for a follow-up of their diet and for incorporating feedback that is applicable in the daily life of the gymnast. 
This approach will allow the gymnasts to combine theoretical knowledge with their ability to apply that knowledge.

A previous study carried out with volleyball players has shown the effectiveness of the combination 
of educational training and a follow-up with a dietician (Valliant, Pittman Emplaincourt, Kieckhaefer Wenzel, Garner, 
2012). Several aspects must be considered. The volleyball sample’s knowledge was not as high at the beginning of the 
process. Therefore, it is possible that the educational program must be adapted and involve more individualization. 
If possible, the involvement of a dietician is recommended. However, oftentimes, gymnastics clubs do not have 
the possibility to collaborate with a dietician. Another possibility for implementing this type of educational program 
in this population would be the use of online educational training or educational software that allows gymnasts to 
automatically receive feedback from a dietician. However, it is not known whether this approach will help to increase 
the gymnasts’ knowledge and improve their habits. Some studies have shown that gymnasts are knowledgeable 
about nutrition and they use this knowledge to modify their diets and to try to achieve and maintain the physical 
standards of the sport (Boros, 2009; Cupisti et al., 2000; Karabudak et al., 2016). More studies are needed to assess 
the effect of other intervention approaches in elite gymnasts. 

Conclusions 
The educational intervention that combines theoretical and practical classes and provides the athletes with 

educational material did not change the gymnasts’ knowledge about nutrition or weight management. The gymnasts’ 
knowledge of nutrition and weight management before the intervention was high, given that they scored higher than 
75% on a knowledge test. Future studies are needed to determine what approach must be followed to effectively 
provide educational training to elite gymnasts. The gymnasts and the coach expressed the need for individualized 
training adapted to each gymnast’s needs and for incorporating a follow-up that provides feedback that is applicable 
in the gymnast’s daily life.
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results in athletes and coaches placing great importance on the physical appearance and shape of the athletes 
(Gomez-Campos, Camargo, Arruda, Cossio Bolaños, 2013; Hergenroeder, Broun, Klish, 1997; Klentrou, Plyley, 
2003; Tan, Calitri, Bloodworth, McNamee, 2016). The importance placed on the athletes’ physical appearance, 
the search for perfection in this type of sport, and the physical and psychological changes in adolescence mean 
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et al., 2008; Cupisti, D’Alessandro, Castrogiovanni, Barale, Morelli, 2000; Evans, Rich Holroyd, 2004; Halmi, 2009; 
Sundgot-Borgen, 1994; Sundgot-Borgen, 1996). The reference image that media and elite athletes provide to young 
gymnasts is a distortion of the reality in the way that they focus on peak-performance athletes. Therefore, young 
gymnasts have several models as a reference: from society, models stylized with the help of Photoshop, and from 
sport, the body that peak-performance athletes have at the pinnacle of their sport life, after years of dedication and 
training. Among the possible ways of reducing the risks involved in this situation is providing young athletes with 
information and skills through education (Coppola, Vastola, Scatigna, Fabiani, 2014; Sundgot-Borgen, 1994).

In gymnastics, although athletes’ knowledge of nutrition is good, they have been found to have an energy 
deficit due to the intensity and duration of their training (D’Alessandro et al., 2007; Deutz, Benardot, Martin, Cody, 
2000). Some studies have found that elite gymnasts have high carbohydrate intakes and low intakes of lipids, 
calcium, and proteins (Michopoulou, Avloniti, Kambas, Leontsini, Michalopoulou, 2011; Gomez-Campos et al., 
2013; Nordin et al., 2003). Despite insufficiencies, gymnasts have perceived that they had adequate dietary habits 
(Jonnalagadda, Benardot and Nelson, 1993) and that they had a good dietary distribution throughout the day 
(Nordin, Harris, Cumming, 2003). During the competitive season, gymnasts change their dietary habits, reaching 
caloric levels considered inadequate (Michopoulou et al., 2011). In the bibliography, no specific studies have been 
found about educational training regarding nutrition or weight management. However, several studies have reported 
their need as well as the higher incidence of disordered eating and eating disorders in gymnastics (Anderson, 
Petrie, 2012; Sundgot-Borgen, Torstveit, 2004).

There are many aspects that can contribute to the development of unhealthy behaviors related to nutrition 
and weight management in young athletes. The different stakeholders in these sports must be actively involved 
in creating environments and resources that promote the athletes’ wellbeing. Ideally, the coaches and parents 
will also be involved in this process. Further, the interventions must provide and reinforce the importance and 
role of nutrition, healthy reference models, and how athletes should manage their weight and the risks involved in 
weight management. The aim of this study was to assess the effect of a formative program about nutrition, weight 
management, and its risks in elite gymnasts.

Material and Methods 
The sample was composed of 37 under-18 gymnasts that participated at least once in a Spanish national 

Championship of rhythmic gymnastics. The sample was divided into a control group (n = 21) and an intervention group 
(n = 16), and convenience sampling based on the training location of the gymnasts was utilized. The characteristics 
of the sample are described in table 1. The study was approved by the Ethics Committee of the first researcher. 
Parents and guardians of all participants signed an informed consent before the study began. Participation in the 
study was voluntary, and all participants were informed about the study. 

Table 1. The sample’s characteristics (Gymnastics)

Age (yr) Height (m) Weight (kg)
M SD M SD M SD

Intervention group (n = 16) 14.25 2.05 1.59 0.08 44.6 8.8
Control group (n = 21) 16.61 1.22 1.65 0.04 52.3 3.8
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A pre-test and a post-test were utilized in this quasi-experimental design. The knowledge of nutrition, weight 
management, and its risks was the dependent variable, and the educational program was the independent variable. 
An ad-hoc questionnaire was utilized to measure the athletes’ knowledge. Questionnaires and interviews were 
used to register the coach’s and gymnasts’ perception. The program consisted of three 30-minute sessions, which 
combined talks, videos, and tasks to complete. 

Manuals about the topic were utilized to design the questionnaire and the training (Bean, 2011; Bonci et al., 
2009). The questionnaire evaluated basic nutrition knowledge as well as knowledge of weight management and 
its risks. The questionnaire consisted of 41 true-false questions (18 about weight management and its risks and 
23 about nutrition knowledge). Both the questionnaire and the training were validated by experts (content validity). 
Experts were asked to evaluate quantitative (on a scale from 1 to 10) and qualitative (open) questions from the 
questionnaire and the training with regard to: degree of understanding, degree of adequacy, and the need to reduce 
or include more questions or information. In accordance with Bulger and Housner (2007), questions with values <7.0 
were eliminated, questions with values >7.0 and <8.0 were modified, and questions with values >8.0 were accepted 
or accepted with modifications. A test-retest protocol with 11 international-level gymnasts (16 ±1.16 years of age) 
was used to establish the reliability of the questionnaire. The reliability of each item was calculated using the Kappa 
Index in the SPSS software. The lowest value for any question was 0.609 (Visiedo, Frideres, Palao, 2017).

The goal of the program was to provide the gymnasts with knowledge about nutrition, weight management, 
and its risks. The sessions were incorporated into the gymnasts’ training schedule. Each session consisted of two 
15-minute blocks, the first of which was theoretical and the second of which was practical (tasks to complete). 
The content distribution for the three sessions included basic nutrition knowledge, weight management and eating 
habits, and weight management risks. One of the researchers directed the sessions. At the start of the intervention, 
a document with the information provided during the sessions was given to the gymnasts. The questionnaire was 
completed before the start and four weeks after the intervention program, and the interviews were completed four 
weeks after the program. Descriptive (average, standard deviation, percentages) and inferential analyses of the 
results were done using SPSS software. Differences between the pre-test and the post-test were calculated using 
T-tests for categorical questions and ANOVAs for independent variables for continuous questions. Significance was 
set at p < 0.05.

Results 
The educational training was ineffective with regard to increasing the nutrition and weight management 

knowledge of the intervention group (Tables 2 and 3). Both groups had scores that were higher than 75% for 
nutrition knowledge as well as weight management. No significant differences were found between the intervention 
and control groups in the pre-test or the post-test. 

Table 2. Effect of the educational training on nutrition knowledge in gymnasts

Pre-test Post-test
scale (0 to 23) percentage scale (0 to 23) percentage

M SD M SD M SD M SD
Intervention group 19.56 1.88 78.22 7.51 19.33 2.4 77.33 9.5
Control group 17.87 1.80 77.60 9.00 19.30 2.1 75.80 11.1
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Table 3. Effect of the educational training on weight management knowledge in gymnasts

Pre-test Post-test
scale (0 to 18) percentage scale (0 to 18) percentage

M SD M SD M SD M SD
Intervention group 15.67 1.41 87.05 7.86 16.22 1.20 90.12 6.68
Control group 14.10 5.83 78.30 6.30 14.85 5.47 82.55 8.30

Three ideas were collected about the effect of the educational intervention from the opinions and perceptions 
of the gymnasts and coach, which were collected from the questionnaires and the interviews: 1) retention and effect 
of the educational program; 2) level of engagement in the program, and 3) evaluation of the program.

1. Retention and effect of the educational program. Seventy percent of the gymnasts highlight that the 
educational program helped them to make some changes in their dietary habits or to remind them of information 
that they already knew. These ideas were expressed in the following way:

It was helpful, a reminder of how to manage the meal schedule and learn more about quantity and proportions” 
[Gymnast #8]
It will help me to pay more attention and eat better… [Gymnasts #5, #6] 
I already had information about this. It was a reminder [Gymnast #1]

2. Level of engagement of the gymnast. There were differences between the engagement mentioned by the 
gymnasts and that mentioned by the coach. Sixty percent of the gymnasts said that they were interested in the topic 
and need to pay more attention to what and how much they eat. The coach commented that the gymnasts were not 
completely committed or engaged in the process. 

I pay attention to my meals and to food proportions [Gymnasts #1-6]
It was interesting [Gymnasts #7, #10, #12]
[There was] moderate engagement, but we must review the topic often. It was interesting [Coach]

3. Evaluation of the program. Eighty percent of the gymnasts liked the educational intervention. Most 
of the gymnasts and the coach expressed the need to incorporate more specific, individualized information that is 
applicable to the gymnasts and their diets in their daily life.

…We should plan each athlete’s diet, because we are not the same [Gymnast #8]
It is necessary to combine the educational training with follow-up in their day-to-day… the information must 
be individualized for each one [Coach]

Discussion 
The intervention, based on theoretical and practical classes and providing the gymnast with educational 

material, did not increase the gymnasts’ knowledge of nutrition or weight management. There are possible 
explanations for these results. The gymnasts’ knowledge was high to begin with, which is in accordance with other 
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studies in the literature, as elite gymnasts have been found to have good knowledge about nutrition (Cupisti et al., 
2000; D’Alessandro et al., 2007; Karabudak, Köksal, Ertaş, Küçükerdönmez, 2016). Another possible reason is that 
the intervention was not long enough and/or specific enough. Most of the gymnasts considered the intervention to 
be interesting but a reminder of information they already knew. The gymnasts emphasized the information regarding 
using a plate as a reference to monitor food proportions as well as using your hand to determine the portion sizes 
of specific foods. Regarding the specificity of the information, the fact that the educational training used data that 
were not specific to gymnasts could have resulted in having a lower impact on the gymnasts. The recommendations 
made by some of the gymnasts and the coach may be helpful in this regard. They mentioned the need to individualize 
the educational program using data from the same athletes to engage each subject more. Also, they mentioned the 
need for a follow-up of their diet and for incorporating feedback that is applicable in the daily life of the gymnast. 
This approach will allow the gymnasts to combine theoretical knowledge with their ability to apply that knowledge.

A previous study carried out with volleyball players has shown the effectiveness of the combination 
of educational training and a follow-up with a dietician (Valliant, Pittman Emplaincourt, Kieckhaefer Wenzel, Garner, 
2012). Several aspects must be considered. The volleyball sample’s knowledge was not as high at the beginning of the 
process. Therefore, it is possible that the educational program must be adapted and involve more individualization. 
If possible, the involvement of a dietician is recommended. However, oftentimes, gymnastics clubs do not have 
the possibility to collaborate with a dietician. Another possibility for implementing this type of educational program 
in this population would be the use of online educational training or educational software that allows gymnasts to 
automatically receive feedback from a dietician. However, it is not known whether this approach will help to increase 
the gymnasts’ knowledge and improve their habits. Some studies have shown that gymnasts are knowledgeable 
about nutrition and they use this knowledge to modify their diets and to try to achieve and maintain the physical 
standards of the sport (Boros, 2009; Cupisti et al., 2000; Karabudak et al., 2016). More studies are needed to assess 
the effect of other intervention approaches in elite gymnasts. 

Conclusions 
The educational intervention that combines theoretical and practical classes and provides the athletes with 

educational material did not change the gymnasts’ knowledge about nutrition or weight management. The gymnasts’ 
knowledge of nutrition and weight management before the intervention was high, given that they scored higher than 
75% on a knowledge test. Future studies are needed to determine what approach must be followed to effectively 
provide educational training to elite gymnasts. The gymnasts and the coach expressed the need for individualized 
training adapted to each gymnast’s needs and for incorporating a follow-up that provides feedback that is applicable 
in the gymnast’s daily life.
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