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Abstract 
Many young elite athletes do not meet their daily energy and nutrient require-
ments. However, little research has been done on why these athletes do not 
meet their daily needs. The aim was to research the barriers and motivators of 
young Dutch elite athletes to optimize their nutritional intake. Quantitative 
and qualitative research was conducted among 8 handball and 4 volleyball 
players at the Dutch National Sports Center (17.2 ± 0.8 years). First, the nu-
tritional intake was tracked through food diaries and analyzed in Nutritics. 
Thereupon, five semi-structured interviews based on the COM-B model were 
carried out. The interviews were transcribed and coded. The athletes had a re-
duced intake of energy, carbohydrates, vitamins A, C, E, D, calcium, potassium, 
zinc, and iron compared to their requirements. Seven themes for optimizing 
their nutritional intake emerged in the interviews: needs assessment, practical 
translation, portion size, lack of time, involvement, individuality, and food 
distribution. Barriers that the athletes experienced were that they did not know 
what their total daily nutritional needs were and how this translates into prac-
tice. In addition, the portion size at dinner was too small. They also had little 
time to eat a full meal due to time pressure from training and school. On the 
other hand, motivators were receiving meal options to translate their needs 
into practice with a distribution of moments when they need to eat. Covering 
these topics in nutritional workshops where athletes actively participate with 
more individual focus, could contribute to the optimization of their nutritional 
intake. 
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1. Introduction 

Over the past twenty years, there has been a 77% increase in the number of young 
elite athletes aged 15 to 20 performing at a higher level [1] [2]. This is mainly due 
to the surge in popularity and competitiveness in various sports and an increase 
in financial influence such as sponsors [3]. This has led to an expansion of multi-
ple training sessions at a higher intensity, with 70% of young elite athletes already 
starting to specialize at the age of twelve [4]. In addition, young elite athletes be-
tween the ages of 15 and 20 undergo anatomical, physiological, and metabolic 
changes due to growth and development [5] [6]. This extension of physical exer-
tion and development means there is an increased energy requirement for young 
elite athletes [7] [8]. However, recent research points to the issue that many 
young elite athletes do not meet their daily energy requirements and even con-
sume too little energy and nutrients [9]-[12]. Nevertheless, it appears that they 
desire help in the form of individual guidance, workshops, and interactive educa-
tion [13]-[16]. 

An important social development that can have a major influence on the nutri-
tional intake of young elite athletes is the popularity of various diets such as the 
low-carb diet, ketogenic diet, paleo diet, and vegan diet [17]. In recent years, these 
diets have mainly become known through the internet and social media, which is 
consulted as a source of information by 67% of young elite athletes [18]. Despite 
increased energy and nutritional needs, 32% of young elite athletes follow these 
new diets to perfect their body weight and body composition to meet the ideal 
physical standards of society [19] [20]. However, these diets are deficient in energy 
and macronutrients, which can lead to the development of a condition known as 
Relative Energy Deficiency in Sports (RED-S) [21]. This is a syndrome of impaired 
physiological and/or psychological functioning caused by a problematic low en-
ergy intake [22]. The prevalence of this condition was found to be approximately 
48% in endurance and aesthetic sports [23]-[26]. Research also shows that more 
than 80% of both women and men in team sports such as handball and volleyball 
have a reduced energy availability [27] [28]. This may occur more often within elite 
sports centers, where increased training duration and intensity are experienced 
[29]. Furthermore, complaints may arise such as reduced bone density, lowered 
reproductive function, fatigue, reduced muscle recovery, dehydration, and a lower 
training response, which negatively affects sports performance [30] [31]. In addi-
tion, the risk of developing eating disorders increases [32] [33]. The prevalence is 
higher among young elite athletes compared to their non-athlete peers [34] [35]. 
It is estimated that 45% of young elite athletes develop disordered eating habits [36]. 
This can lead to unintentional weight loss, skipping meals, restrictive eating, an-
orexia, and bulimia nervosa [37]. 

Although research shows that many young elite athletes have an inadequate 
nutritional intake and this can have adverse consequences on sports performance 
and health, little research has been done on which factors influence the nutritional 
intake of young Dutch elite athletes. It is still unclear why these athletes do not 
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meet their daily energy needs. Therefore, identifying and understanding the barriers 
and motivators experienced by young elite athletes will reveal new themes to im-
prove their nutritional intake. The aim of this study is therefore to research the 
barriers and motivators of young Dutch elite athletes to optimize their nutritional 
intake. 

2. Methodology 
2.1. Participants 

In this study, “participants” will refer to the athletes who took part in this research. 
The population consisted of 8 handball players (2 female, 1.72 ± 0.08 m, 63.5 ± 3.5 
kg; 6 male, 1.87 ± 0.07 m, 80 ± 8.3 kg) and 4 volleyball players (4 male, 1.98 ± 0.03 
m, 84.5 ± 6.8 kg) of Dutch nationality (mean age = 17.2 ± 0.8 years) who trained 
at the National Sports Center. The team selection consisted of 14 young elite players, 
so a major part of the team was included in the study. This provided representative 
and meaningful results for the population [38]. Using participants from two sports 
and different genders increases the sample variance [39]. The participants lived at 
the National Sports Center. The handball players played for the National Handball 
Academy and the Dutch Junior Team. The volleyball players participated in the 
National Talent Team. This population was chosen because the researcher works 
at the National Sports Center and has contact with the coaches of the participants. 
The coaches selected the participants and forwarded a list. 

2.2. Study Design 

Quantitative research was conducted by calculating and analyzing the nutritional 
intake of the participants in Nutritics. Nutritics is a widely used professional nu-
tritional analysis software that can accurately analyze the nutritional composition 
of an individual [40]. In addition, qualitative research was carried out through 
semi-structured interviews. The order of questions is flexible, and respondents 
can provide open answers [41]. The questions were based on the COM-B model 
(Capability, Opportunity, Motivation-Behavior model). This behavior change model 
consists of three domains (capability, opportunity, motivation) with two catego-
ries per domain (knowledge, skills; environment, social influences; reflective, au-
tomatic). This model is suitable for evaluating the factors that can influence the 
eating behavior of the participants [42]. 

2.3. Experimental Procedures 

First, the coaches approached the participants with an explanation of the research 
procedure. Informed consent was requested for their participation, which was vol-
untary. The data was processed anonymously, and the participants were not sub-
ject to treatment. An Athlete Management System (AMS) called Smartabase was 
used to gather the anthropometrics of the participants. This is a protected pro-
gram used by the NOC*NCF only available for coaches. This established a non-
WMO study (Medical Research Involving Human Subjects) that followed the 
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principles of the Declaration of Helsinki [43]. The participants kept a food diary 
in the Libro app for at least two training days, thus preventing the results from 
occurring only once. This excluded the occasionality of the study. The researcher 
explained the functioning of this app to the participants. The choice to use this die-
tary intake method was because the app could be linked to Nutritics, which gave 
the researcher direct access to the food diary and could accurately analyze the food. 
In addition, the food diary is a commonly used method that measures nutritional 
intake over several days. Two days were chosen because the participant load causes 
a decrease in the quality of the recorded information if more days are recorded 
[44]. The Libro app that was used was a non-validated instrument. This could lead 
to inaccuracies in the analysis of the nutritional intake. To resolve this circum-
stance the researcher discussed the food diaries with the participants to determine 
uncertainties about specific foods and quantities. Thus, interpretation problems 
were minimized, and any missing data or margin of error was restored. This re-es-
tablished the usefulness and certainty of the gathered information, which verified 
that there were no biases or errors. The food diaries were tracked from September 
28 to October 6, 2023. 

After this, the interview questions were based on the COM-B model to under-
stand the eating behavior of the participants [41]. This model has also been used 
in previous research [45]. The interview consisted of four open questions per do-
main of the COM-B model and additional questions were asked when necessary. 
Example questions were: “To what extent do you have the skills to optimize your 
nutritional intake?” (capability) and “How does your environment influence your 
ability to optimize your nutritional intake?” (opportunity). The interviews were 
assessed by three interns prior to the research, which increased the validity. This 
also allowed questions to be revised where necessary [46]. The interviews were con-
ducted in person between October 9 and 13 with the same participants (3 handball 
and 2 volleyball players) whose nutritional intake was analyzed. Due to time con-
straints, not all participants could be interviewed. The interviews were recorded 
with permission through a voice recorder. All interviews were conducted by one 
researcher. These took place in a quiet room with only the researcher and athlete. 
At least 1 hour was allowed for the interviews. 

2.4. Data Analysis 

The researcher calculated the nutritional intake in Nutritics and compared it with 
the individual macro and micronutrient needs. To calculate the resting metabolic 
rate of the participants, Nutritics used the Ten Haaf 2014 formula. Although in-
direct calorimetry is considered as the gold standard, it could not be applied due 
to practical difficulties [47]. The Ten Haaf 2014 formula is the most recent formula 
and more accurate for athletes than other energy calculation formulas [48] [49]. 
The resting metabolic rate was then multiplied by the PAL value (Physical Activity 
Level), based on the physical activity of the athletes. In addition, the MET values 
of the training sessions were calculated in Nutritics according to the Taylor Codes 
(400 and 520) [50]. The researcher personally attended several training sessions 

https://doi.org/10.4236/ojpm.2024.147011


M. de Wit, A. van Geel 
 

 

DOI: 10.4236/ojpm.2024.147011 147 Open Journal of Preventive Medicine 
 

to make an accurate estimation. One report was created per athlete showing the 
average nutritional intake versus needs. From this, graphs and diagrams were cre-
ated in Excel. The interviews were transcribed in Descript (transcriptions are avail-
able upon request). These were open coded in Atlas.ti. The generated codes were 
then axially coded by combining text fragments into main categories [51]. These 
main categories are elaborated in the results.  

3. Results and Discussion 
3.1. Characteristics of Participants 

From the food diary reports, the following results were obtained. The character-
istics of the participants are shown in Table 1.  

 
Table 1. Characteristics of the participants. 

 Gender Age Sport Height (m) Weight (kg) Weekly training hours 

Participant 1 Female 19 Handball 1.66 61 18 

Participant 2 Female 16 Handball 1.78 66 18 

Participant 3 Male 17 Handball 1.83 71 18 

Participant 4 Male 17 Handball 1.77 72 18 

Participant 5 Male 16 Handball 1.95 82 18 

Participant 6 Male 17 Handball 1.89 80 18 

Participant 7 Male 17 Handball 1.87 81 18 

Participant 8 Male 17 Handball 1.93 94 18 

Participant 9 Male 18 Volleyball 2.00 90 20 

Participant 10 Male 17 Volleyball 2.01 89 20 

Participant 11 Male 17 Volleyball 1.98 75 20 

Participant 12 Male 18 Volleyball 1.94 84 20 

3.2. Energy Intake 

Figure 1 shows the energy intake versus needs per participant on a training day. 
The average energy intake of the female handball players was 1968 kcal compared 
to their average needs of 2692 kcal. The male handball players had an average intake 
of 2675 kcal compared to their average needs of 3473 kcal. The average energy 
intake of the male volleyball players was 2528 compared to their average needs of 
3884 kcal. 
 

 

Figure 1. Energy intake versus energy requirements on a training day. 
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It appears that all participants did not consume enough energy (kcal) compared 
to their needs. This is in accordance with other research showing that the energy 
intake of young elite athletes was insufficient [21] [23] [52] [53]. Female handball 
players in other studies consumed an average of 1500 - 2000 kcal (1784 ± 373, 
1955 ± 224, 2049 ± 735, and 2285 ± 548 kcal) on a training day compared to their 
needs of 2500 - 3000 kcal [54]-[57]. Male handball and volleyball players con-
sumed an average of 2500 - 3000 kcal (2309 ± 365, 2751 ± 176, 2835 ± 178, 2840 
± 268, 2974 ± 211, and 3034 ± 1345 kcal) compared to their needs of 3500 - 4000 
kcal [27] [58] [59]. A long-term energy deficit can result in performance declines, 
loss of muscle mass, reduced bone density, injuries, and reproductive disorders 
[53]. The differences in needs may exist due to the use of various measuring instru-
ments. Several studies used the Cunningham formula with MET values and others 
applied indirect calorimetry [52]. In addition, ages are differentiated between 16 
to 30 years, which may influence nutritional intake and needs [6] [7]. 

3.3. Nutritional Intake 

Tables 2-4 show the analysis of the nutritional intake of the participants. To dis-
play what is missing in the nutritional intake, the total intakes ± SD compared to 
the requirements ± SD are shown with the deficiencies. The macronutrients and 
most deficient micronutrients are included in the tables. The male handball and 
volleyball players are listed separately because their intakes and requirements dif-
fer. The analysis shows that all participants have a shortage of energy and carbo-
hydrates. The protein intake appears to be sufficient for everyone. The intake of 
vitamins A, C, E, and D also appears to be inadequate compared to the requirements 
of all participants. In addition, the minerals calcium, potassium, zinc, and iron are 
insufficient to meet the requirements. 

 
Table 2. Nutritional intake compared to the requirements of the female handball players 
(mean ± SD) [27] [58] [60].  

Nutrient Intake Requirement Deficiency 

Energy (kcal) 1968 ± 108 2698 ± 34 730 

Carbohydrates (g) 238 ± 79 318 ± 47 80 

Protein (g) 110 ± 5 89 ± 11 - 

Fat (g) 64 ± 22 76 ± 22 12 

Vitamin A (μg) 215 ± 103 700 485 

Vitamin C (mg) 24 ± 28 75 51 

Vitamin E (mg) 1.2 ± 0.4 15 13.8 

Vitamin D (μg) 1.2 ± 0 15 13.8 

Calcium (mg) 725 ± 888 1500 775 

Potassium (mg) 830 ± 22 3500 2670 

Iron (mg) 3.2 ± 1.3 18 14.8 

Zinc (mg) 5 ± 2.9 8 3 
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Table 3. Nutritional intake compared to the requirements of the male handball players 
(mean ± SD) [5] [27] [58]. 

Nutrient Intake Requirement Deficiency 

Energy (kcal) 2675 ± 170 3473 ± 150 798 
Carbohydrates (g) 276 ± 75 409 ± 33 133 

Protein (g) 174 ± 29 114 ± 12 - 
Fat (g) 95 ± 27 98 ± 22 3 

Vitamin A (μg) 664 ± 209 900 236 
Vitamin C (mg) 31 ± 21 220 189 
Vitamin E (mg) 11.4 ± 1.8 19 7.6 
Vitamin D (μg) 5.2 ± 2.5 15 9.8 
Calcium (mg) 1266 ± 339 1500 234 

Potassium (mg) 3028 ± 311 4700 1672 
Zinc (mg) 13 ± 2.4 14 1 

 
Table 4. Nutritional intake compared to the requirements of the male volleyball players 
(mean ± SD) [5] [27] [58]. 

Nutrient Intake Requirement Deficiency 

Energy (kcal) 2528 ± 393 3884 ± 150 1356 
Carbohydrates (g) 305 ± 105 423 ± 34 118 

Protein (g) 123 ± 14 118 ± 9 - 
Fat (g) 88 ± 16 101 ± 2.5 13 

Vitamin A (μg) 511 ± 401 900 389 
Vitamin C (mg) 102 ± 70 220 118 
Vitamin E (mg) 13 ± 10 19 6 
Vitamin D (μg) 1.1 ± 0.8 15 13.9 
Calcium (mg) 868 ± 668 1500 632 

Potassium (mg) 2640 ± 466 4700 2060 
Zinc (mg) 11.5 ± 3.8 14 2.5 

 
Figures 2-4 show the average intake and requirements of the macronutrients 

in grams. These figures also show the intake and requirements in grams per kg body 
weight of the participants. This clearly shows that the carbohydrate intake of all 
participants is below the requirements. The protein intake is sufficient for every-
one, and the fat intake is close to the requirement. 

 

 

Figure 2. Macronutrient intake of the female handball players in grams per kg body weight 
[27] [58] [60]. 
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Figure 3. Macronutrient intake of the male handball players in grams per kg body weight 
[5] [27] [58]. 

 

 

Figure 4. Macronutrient intake of the male volleyball players in grams per kg body weight 
[5] [27] [58]. 

3.3.1. Carbohydrate Intake 
The energy deficit may be a consequence of an inadequate carbohydrate intake 
[8] [27] [52]. All participants consumed inadequate amounts and fell below the 
recommended amount of 5 - 8 g/kg [53] [60]. The female handball players con-
sumed an average of 3.7 g/kg carbohydrates. The male handball players and vol-
leyball players consumed an average of 3.4 and 3.6 g/kg. This is in accordance with 
previous research. For example, a systematic review showed that all female and 
male team athletes had a reduced carbohydrate intake of 3.08 - 4.6 g/kg and 2.4 - 
4.9 g/kg [52]. Studies with only handball or volleyball players showed similar re-
sults. Female handball players consumed an average of 3.1 - 4.2 g/kg carbohy-
drates and male handball players 3.3 - 4.7 g/kg [54]-[57]. Male volleyball players 
consumed an average of 3.5 - 4.5 g/kg carbohydrates [27] [58] [59]. This shows 
that a carbohydrate deficiency appears to be a common problem. Handball and 
volleyball contain intermittent and frequent explosive movements over a long pe-
riod of time [61]. This requires an optimal glycogen supply, which means that an 
elite athlete with a carbohydrate deficiency is at risk of reduced training quality 
and poor recovery [21] [60] [62].  

3.3.2. Protein Intake 
Although carbohydrate intake was inadequate, protein intake appeared to be suf-
ficient. All participants achieved the recommended daily amount of 1.4 - 2.0 g/kg 
to support hypertrophy and recovery [63] [64]. The daily protein intake of the 
female and male handball players was on average 1.7 g/kg and 2.1 g/kg. The male 
volleyball players had a slightly lower protein intake of 1.5 g/kg. Other studies also 
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show that almost all women and men in team sports meet the recommended 
amounts of protein [52] [65]. Elite athletes in rugby and American Football even 
consumed 2.1 - 3.1 g/kg per day [66] [67]. This difference probably exists because 
these sports are more physically demanding, and substantial muscle mass is im-
portant. Remarkably, female handball players in other studies consumed an aver-
age of 1 - 2 g/kg protein and male players 0.8 - 1.8 g/kg, which is lower than the 
participants consumed [54] [55]. This difference may arise because handball play-
ers in other studies did not do strength training, resulting in less focus on protein 
intake [68]. Also, the canteen of the National Sports Center—where the partici-
pants eat—emphasizes on protein-rich products, which can contribute to a higher 
protein intake. 

3.3.3. Fat Intake 
In addition, the fat intake of the participants appeared to correspond with the daily 
requirement. Unlike carbohydrates and proteins, fats are expressed in percent-
ages, with 30% of the total energy intake recommended. This translates to 1.1 g/kg 
[69]. The female handball players consumed an average of 30% fat. Male handball 
and volleyball players also consumed an adequate amount of 32% and 31%. Aston-
ishingly, although the participants consumed an adequate amount of fat, they still 
did not consume enough total energy. However, female and male handball players 
in other research consumed too much fat up to 42% [52] [54] [55]. Male volleyball 
players also consumed an average of 35% [27] [52] [57]. This difference may occur 
because the studies were conducted in various cultures, which may influence the 
intake of more fat-rich products [70] [71]. 

3.3.4. Micronutrient Intake 
Furthermore, all participants appeared to experience a lack of vitamins A, C, E, 
and D and the minerals calcium, potassium, and zinc. The female handball players 
also had an iron deficiency. Research has shown that almost all indoor athletes 
have a vitamin D deficiency [27] [72]. This increases the risk of stress fractures, 
disease, and impaired bone development, especially for this target group [73]. A 
deficiency of vitamins A, C, and E also occurs in handball and volleyball players 
in previous research [74]. They have an anti-oxidative effect to support the im-
mune system, particularly during intensive training periods [72] [75] [76]. More-
over, research shows that handball and volleyball players frequently encounter 
calcium, potassium, and zinc deficiencies [54]-[57] [77]. This will contribute to a 
lowered immune system, decreased muscle function, and increased risk of low 
bone density [78] [79]. Lastly, it appears that all female handball players in other 
studies experience an iron deficiency [54]-[57]. This also burdens other young 
women in team sports, which is worrying due to the increased iron loss through 
menstruation, which can result in anemia [80] [81]. All in all, these deficiencies can 
harm the health and performance of young athletes. 

3.4. Interviews 

Several main and sub-themes have been identified within the COM-B model that 
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relate to the barriers and motivators for optimizing the nutritional intake of the 
participants. Table 5 shows these themes, which are further explained below. 

 
Table 5. Main and sub-themes within the COM-B model. 

Domain 
(COM-B) 

Category  
(COM-B) 

Main theme Sub-themes 

Capability 

Knowledge  
(psychic) 

1) Needs assessment 

• Difficulty determining own  
requirements. 

• How much energy and nutrients 
needed. 

Skills (physical) 
2) Practical  
translation 

• How to translate quantities into 
foods. 

• Kilocalories and grams in  
practice. 

Opportunity 

Environment 
(physical) 

3) Potion size 

• Serving sizes at dinner. 
• Portions are individually  

inadequate. 
• Effort and costs. 

 4) Lack of time 
• Little time for a meal. 
• Time pressure due to training 

and school. 
Social influences 
(social) 

5) Involvement 
• Interactivity of workshops. 
• Encouraging participation. 

Motivation 

Reflective (beliefs, 
intentions, goals) 

6) Individuality 
• Focus on the individual. 
• Individual differences and needs. 
• Working on own nutrition. 

Automatic  
(stimuli,  
emotions) 

7) Food distribution 
• Times to eat during the day. 
• What and when. 
• Options regarding training. 

3.4.1. Needs Assessment 
First, all participants have trouble with determining what their total nutritional 
needs for the day are (needs assessment). For example, two participants mentioned 
that they found it difficult to determine what the body needs at what time of the 
day. They do not know how much energy and nutrients they require. This is con-
sistent with other research in which young elite athletes had inadequate knowledge 
of their own nutrition [82] [83]. Most young athletes underestimate their daily 
energy and carbohydrate needs, while their physical activity requires a higher amount 
[53]. This is consistent with the findings of inadequate energy and carbohydrate 
intake in this study. Therefore, a reduced knowledge of their own nutritional needs 
can lead to less nutrient intake. Although higher knowledge can improve insight 
into their own nutritional needs, this alone will not be enough to optimize nutri-
tional intake [84]. 

“I do not know how much I totally need in one day” (participant 2) 

3.4.2. Practical Translation and Food Distribution 
Subsequently, the participants want to see how the total amounts of kilocalories 
and grams of nutrients translate into food products (practical translation). They 
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want to receive examples of snacks and combinations of foods needed to meet 
their requirements. They would also like to know at what times of the day they 
should eat these foods (food distribution). Research also shows that young elite 
athletes cannot always translate sports nutrition advice into practice [85]. For ex-
ample, they do not know how much of a product they need to consume to meet 
the guidelines for carbohydrates [52] [53]. It also appears that eating times are 
insufficiently spread throughout the day. Research shows that all snacks only pro-
vide 20% of the total energy intake [86]. However, the distribution of eating mo-
ments with carbohydrates and protein has a positive effect on muscle recovery 
and total nutritional intake [87] [88]. The lack of skill to translate needs into prac-
tice and to distribute eating moments throughout the day can lead to a reduced 
nutritional intake. On the other hand, these can also be motivators to optimize 
nutritional intake. The participants want to receive examples of foods to translate 
their needs into practice with instructions on when to eat them during the day. 

“If this is the carbohydrate gap you have to fill, what does that look like” (par-
ticipant 3) 

“I would like to see more options in between” (participant 5) 

3.4.3. Portion Size and Lack of Time 
Furthermore, portion size and lack of time appeared to be barriers to optimizing 
their nutritional intake. Because the participants live at the National Sports Cen-
ter, they eat dinner in the canteen. This makes them dependent on the portion 
that is served. In most cases this was too small, resulting in eating a lesser amount 
than the participants needed. This is contradictory to research in which portions 
that elite athletes received in a canteen were adequate [89] [90]. This may be be-
cause they were allowed to serve their own portions or determine them in advance. 
In addition, most participants experience time pressure if they need to eat shortly 
before a training session or have less time for a full meal due to school. Research 
also shows that young elite athletes need to eat more regularly throughout the day 
(every 3 - 4 hours), which should be planned around their school and training 
times [5] [7]. Inadequate portion sizes and a lack of time show that the distribu-
tion of eating moments in a day is even more important to cover their needs. 

“You sometimes eat too little or much, which holds you back in training” (par-
ticipant 1) 

“I only have one break at school, the rest I have to eat quickly on the bus” (par-
ticipant 4) 

3.4.4. Involvement and Individuality 
Finally, involvement and individuality were important themes surrounding nutri-
tion workshops. The participants wanted to be more stimulated to actively partic-
ipate with more focus on the individual. They wanted to achieve this by working 
on their own nutrition, answering more questions, and doing assignments about 
what was best for them personally. Nutritional advice at an individual level is also 
more likely to change eating behavior and improve nutritional intake [91]. The 
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participants also indicated that nutrition workshops should not last too long to 
maintain concentration. Additionally, the themes of needs assessment, practical 
translation, and food distribution can also be discussed in nutritional workshops 
according to the participants. These five themes serve as motivators for partici-
pants to optimize their nutritional intake. 

“If I am working on things myself, I understand it better” (participant 4) 
“If you let everyone work on their own diet, they will think along” (participant 

3) 

3.4.5. Value 
This research brings value because it demonstrates the nutritional deficiencies of 
handball and volleyball players within the National Sports Center. No research has 
been done on this in such a broad setting within this center. On the other hand, a 
lot of research has been conducted on this topic in foreign elite sports centers 
[54]-[57] [72] [92]. However, this is the first study that not only looked at the 
nutritional intake of elite handball and volleyball players, but the researcher also 
investigated the barriers and motivators of the same participants to optimize their 
nutritional intake. Based on this, a practical model has been created that provides 
recommendations on how the nutritional intake of elite athletes at the National 
Sports Center can be optimized. Compared to previously designed theoretical mod-
els, this model was discussed immediately with the coaches, strength trainers, phys-
iotherapists, and nutritionists of the participants [45] [93]. The most important 
premise is that this model reveals new, substantiated topics that can be used in 
nutrition workshops within the National Sports Center. 

4. Conclusion 

To conclude, it appears that young Dutch elite handball and volleyball players ex-
perience nutritional deficiencies in energy, carbohydrates, vitamins A, C, E, and 
D, and the minerals calcium, potassium, zinc, and iron. Barriers that elite athletes 
encounter in optimizing their nutritional intake are that they do not know what 
their total nutritional needs are for the day and how this translates into practice. 
In addition, the portion size at dinner is too small and they have little time to eat 
a full meal due to time pressure from training and school. On the other hand, mo-
tivators for the athletes are receiving examples of foods to translate their needs into 
practice with a distribution of times in the day when they should eat them. By cov-
ering these topics in nutritional workshops in which elite athletes can actively par-
ticipate with more focus on the individual by working on their own nutrition, we 
can contribute to the optimization of their nutritional intake. 

5. Limitations 

The study population was not sizeable enough to form a representative image of 
all young Elite athletes in the Netherlands. The reasons for the small research pop-
ulation were that most of the trainers and coaches were not open to external research. 
Nevertheless, the original population was limited in advance because the team 
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selection consisted of 14 players. Furthermore, this study focused only on hand-
ball and volleyball, so the findings cannot be directly generalized to other sporting 
contexts.  

Acknowledgements 

The authors would like to thank the players for participating in this study. Marijn 
de Wit would like to thank Anja van Geel and the coaches of the National Sports 
Center for making it possible to carry out this research. 

Conflicts of Interest 

The authors declare no conflicts of interest regarding the publication of this pa-
per. 

References 
[1] Smith, J.W., Holmes, M.E. and McAllister, M.J. (2015) Nutritional Considerations 

for Performance in Young Athletes. Journal of Sports Medicine, 2015, Article ID: 
734649. https://doi.org/10.1155/2015/734649 

[2] Jayanthi, N., Pinkham, C., Dugas, L., Patrick, B. and LaBella, C. (2012) Sports Speciali-
zation in Young Athletes. Sports Health: A Multidisciplinary Approach, 5, 251-257.  
https://doi.org/10.1177/1941738112464626 

[3] Bezuglov, E., Emanov, A., Waśkiewicz, Z., Semeniuk, N., Butovsky, M., Shoshorina, 
M., et al. (2022) Successful Young Athletes Have Low Probability of Being Ranked 
among the Best Senior Athletes, but This Is Higher When Compared to Their Less Suc-
cessful Peers. Frontiers in Psychology, 13, Article 869637.  
https://doi.org/10.3389/fpsyg.2022.869637 

[4] Brenner, J.S. (2016) Sports Specialization and Intensive Training in Young Athletes. 
Pediatrics, 138, e20162148. https://doi.org/10.1542/peds.2016-2148 

[5] Hannon, M.P., Close, G.L. and Morton, J.P. (2020) Energy and Macronutrient Con-
siderations for Young Athletes. Strength & Conditioning Journal, 42, 109-119.  
https://doi.org/10.1519/ssc.0000000000000570 

[6] Baxter-Jones, A.D.G. (2019) Physical Growth and Development in Young Athletes: 
Factors of Influence and Consequence. Kinesiology Review, 8, 211-219.  
https://doi.org/10.1123/kr.2019-0024 

[7] Jeukendrup, A. and Cronin, L. (2010) Nutrition and Elite Young Athletes. In: Armstrong, 
N. and McManus, A.M., Eds., Medicine and Sport Science, S. Karger AG, 47-58.  
https://doi.org/10.1159/000320630 

[8] Aucouturier, J., Baker, J.S. and Duché, P. (2008) Fat and Carbohydrate Metabolism 
during Submaximal Exercise in Children. Sports Medicine, 38, 213-238.  
https://doi.org/10.2165/00007256-200838030-00003 

[9] Desbrow, B., Burd, N.A., Tarnopolsky, M., Moore, D.R. and Elliott-Sale, K.J. (2019) 
Nutrition for Special Populations: Young, Female, and Masters Athletes. International 
Journal of Sport Nutrition and Exercise Metabolism, 29, 220-227.  
https://doi.org/10.1123/ijsnem.2018-0269 

[10] Bell, M., Ghatora, R., Retsidou, M.I., Chatzigianni, E. and Klentrou, P. (2023) Energy 
Expenditure, Dietary Energy Intake, and Nutritional Supplements in Adolescent Vol-
leyball Athletes versus Nonathletic Controls. Nutrients, 15, Article 1788.  
https://doi.org/10.3390/nu15071788 

https://doi.org/10.4236/ojpm.2024.147011
https://doi.org/10.1155/2015/734649
https://doi.org/10.1177/1941738112464626
https://doi.org/10.3389/fpsyg.2022.869637
https://doi.org/10.1542/peds.2016-2148
https://doi.org/10.1519/ssc.0000000000000570
https://doi.org/10.1123/kr.2019-0024
https://doi.org/10.1159/000320630
https://doi.org/10.2165/00007256-200838030-00003
https://doi.org/10.1123/ijsnem.2018-0269
https://doi.org/10.3390/nu15071788


M. de Wit, A. van Geel 
 

 

DOI: 10.4236/ojpm.2024.147011 156 Open Journal of Preventive Medicine 
 

[11] Steffl, M., Kinkorova, I., Kokstejn, J. and Petr, M. (2019) Macronutrient Intake in Soccer 
Players—A Meta-Analysis. Nutrients, 11, Article 1305.  
https://doi.org/10.3390/nu11061305 

[12] Matt, S.A., Barrack, M.T., Gray, V.B., Cotter, J.A., Van Loan, M.D., Rauh, M.J., et al. 
(2021) Adolescent Endurance Runners Exhibit Suboptimal Energy Availability and 
Intakes of Key Nutrients. Journal of the American Nutrition Association, 41, 551-558.  
https://doi.org/10.1080/07315724.2021.1925994 

[13] Trakman, G.L., Forsyth, A., Hoye, R. and Belski, R. (2019) Australian Team Sports 
Athletes Prefer Dietitians, the Internet and Nutritionists for Sports Nutrition Infor-
mation. Nutrition & Dietetics, 76, 428-437. https://doi.org/10.1111/1747-0080.12569 

[14] Parks, R.B., Helwig, D., Dettmann, J., Taggart, T., Woodruff, B., Horsfall, K., et al. 
(2016) Developing a Performance Nutrition Curriculum for Collegiate Athletics. Jour-
nal of Nutrition Education and Behavior, 48, 419-424.E1.  
https://doi.org/10.1016/j.jneb.2016.03.002 

[15] Foo, W.L., Faghy, M.A., Sparks, A., Newbury, J.W. and Gough, L.A. (2021) The Ef-
fects of a Nutrition Education Intervention on Sports Nutrition Knowledge during a 
Competitive Season in Highly Trained Adolescent Swimmers. Nutrients, 13, Article 
2713. https://doi.org/10.3390/nu13082713 

[16] Lydon, R., McCloat, A., Mooney, E. and Kelly-Blakeney, E. (2022) Recipes for Suc-
cess: Lessons Learned from the Implementation of a Food Skills and Nutrition Edu-
cation Workshop with Gaelic Athletic Players on the Island of Ireland (IOI). Health 
Education Journal, 82, 41-53. https://doi.org/10.1177/00178969221136838 

[17] Freire, R. (2020) Scientific Evidence of Diets for Weight Loss: Different Macronutri-
ent Composition, Intermittent Fasting, and Popular Diets. Nutrition, 69, Article 
ID: 110549. https://doi.org/10.1016/j.nut.2019.07.001 

[18] Kimmel, K., Stoermann, T., Pike, K., Lee, K. and Friesen, C. (2019) Sports Nutrition 
Knowledge, Primary Sources of Nutrition Information, Perception of Nutrition for 
Athletic Performance and Advice Desired from a CSSD: A Survey of Student-Athletes 
at a DI Institution. Journal of the Academy of Nutrition and Dietetics, 119, A149.  
https://doi.org/10.1016/j.jand.2019.08.166 

[19] Werner, A., Thiel, A., Schneider, S., Mayer, J., Giel, K.E. and Zipfel, S. (2013) Weight-
Control Behaviour and Weight-Concerns in Young Elite Athletes—A Systematic Re-
view. Journal of Eating Disorders, 1, Article No. 18.  
https://doi.org/10.1186/2050-2974-1-18 

[20] Kontele, I. and Vassilakou, T. (2021) Nutritional Risks among Adolescent Athletes with 
Disordered Eating. Children, 8, Article 715. https://doi.org/10.3390/children8080715 

[21] Charlton, B.T., Forsyth, S. and Clarke, D.C. (2022) Low Energy Availability and Rel-
ative Energy Deficiency in Sport: What Coaches Should Know. International Journal 
of Sports Science & Coaching, 17, 445-460.  
https://doi.org/10.1177/17479541211054458 

[22] Mountjoy, M., Ackerman, K.E., Bailey, D.M., Burke, L.M., Constantini, N., Hackney, 
A.C., et al. (2023) 2023 International Olympic Committee’s (IOC) Consensus State-
ment on Relative Energy Deficiency in Sport (REDs). British Journal of Sports Med-
icine, 57, 1073-1098. https://doi.org/10.1136/bjsports-2023-106994 

[23] Bouhika, E.J., Boussana, A.M., Kounga, P.R.M., Nsompi, F., Moussouami, S.I., Mboutou, 
B.C., et al. (2022) Dietary and Biochemical Profile of Congolese Athletes in Endur-
ance Races during International Competition. Journal of Biosciences and Medicines, 
10, 340-357. https://doi.org/10.4236/jbm.2022.109024 

[24] Mancine, R.P., Gusfa, D.W., Moshrefi, A. and Kennedy, S.F. (2020) Prevalence of 

https://doi.org/10.4236/ojpm.2024.147011
https://doi.org/10.3390/nu11061305
https://doi.org/10.1080/07315724.2021.1925994
https://doi.org/10.1111/1747-0080.12569
https://doi.org/10.1016/j.jneb.2016.03.002
https://doi.org/10.3390/nu13082713
https://doi.org/10.1177/00178969221136838
https://doi.org/10.1016/j.nut.2019.07.001
https://doi.org/10.1016/j.jand.2019.08.166
https://doi.org/10.1186/2050-2974-1-18
https://doi.org/10.3390/children8080715
https://doi.org/10.1177/17479541211054458
https://doi.org/10.1136/bjsports-2023-106994
https://doi.org/10.4236/jbm.2022.109024


M. de Wit, A. van Geel 
 

 

DOI: 10.4236/ojpm.2024.147011 157 Open Journal of Preventive Medicine 
 

Disordered Eating in Athletes Categorized by Emphasis on Leanness and Activity 
Type—A Systematic Review. Journal of Eating Disorders, 8, Article No. 47.  
https://doi.org/10.1186/s40337-020-00323-2 

[25] Melin, A.K., Heikura, I.A., Tenforde, A. and Mountjoy, M. (2019) Energy Availability 
in Athletics: Health, Performance, and Physique. International Journal of Sport Nu-
trition and Exercise Metabolism, 29, 152-164.  
https://doi.org/10.1123/ijsnem.2018-0201 

[26] Logue, D., Madigan, S.M., Delahunt, E., Heinen, M., Mc Donnell, S. and Corish, C.A. 
(2017) Low Energy Availability in Athletes: A Review of Prevalence, Dietary Patterns, 
Physiological Health, and Sports Performance. Sports Medicine, 48, 73-96.  
https://doi.org/10.1007/s40279-017-0790-3 

[27] Sesbreno, E., Dziedzic, C.E., Sygo, J., Blondin, D.P., Haman, F., Leclerc, S., et al. 
(2021) Elite Male Volleyball Players Are at Risk of Insufficient Energy and Carbohy-
drate Intake. Nutrients, 13, Article 1435. https://doi.org/10.3390/nu13051435 

[28] Miralles-Amorós, L., Asencio-Mas, N., Martínez-Olcina, M., Vicente-Martínez, M., 
Frutos, J.M.G., Peñaranda-Moraga, M., et al. (2023) Study the Effect of Relative En-
ergy Deficiency on Physiological and Physical Variables in Professional Women Ath-
letes: A Randomized Controlled Trial. Metabolites, 13, Article 168.  
https://doi.org/10.3390/metabo13020168 

[29] Mountjoy, M., Sundgot-Borgen, J., Burke, L., Carter, S., Constantini, N., Lebrun, C., 
et al. (2014) The IOC Consensus Statement: Beyond the Female Athlete Triad—Rel-
ative Energy Deficiency in Sport (RED-S). British Journal of Sports Medicine, 48, 
491-497. https://doi.org/10.1136/bjsports-2014-093502 

[30] Michie, S., van Stralen, M.M. and West, R. (2011) The Behaviour Change Wheel: A 
New Method for Characterising and Designing Behaviour Change Interventions. Im-
plementation Science, 6, Article No. 42. https://doi.org/10.1186/1748-5908-6-42 

[31] Fernandez, M.E., Ruiter, R.A.C., Markham, C.M. and Kok, G. (2019) Intervention 
Mapping: Theory- and Evidence-Based Health Promotion Program Planning: Perspec-
tive and Examples. Frontiers in Public Health, 7, Article 209.  
https://doi.org/10.3389/fpubh.2019.00209 

[32] Bonci, C.M., Bonci, L.J., Granger, L.R., Johnson, C.L., Malina, R.M., Milne, L.W., et 
al. (2008) National Athletic Trainers’ Association Position Statement: Preventing, 
Detecting, and Managing Disordered Eating in Athletes. Journal of Athletic Training, 
43, 80-108. https://doi.org/10.4085/1062-6050-43.1.80 

[33] Wells, K.R., Jeacocke, N.A., Appaneal, R., Smith, H.D., Vlahovich, N., Burke, L.M., et 
al. (2020) The Australian Institute of Sport (AIS) and National Eating Disorders Col-
laboration (NEDC) Position Statement on Disordered Eating in High Performance 
Sport. British Journal of Sports Medicine, 54, 1247-1258.  
https://doi.org/10.1136/bjsports-2019-101813 

[34] Martinsen, M. and Sundgot-Borgen, J. (2013) Higher Prevalence of Eating Disorders 
among Adolescent Elite Athletes than Controls. Medicine & Science in Sports & Ex-
ercise, 45, 1188-1197. https://doi.org/10.1249/mss.0b013e318281a939 

[35] Jankauskiene, R. and Baceviciene, M. (2019) Body Image and Disturbed Eating Atti-
tudes and Behaviors in Sport-Involved Adolescents: The Role of Gender and Sport 
Characteristics. Nutrients, 11, Article 3061. https://doi.org/10.3390/nu11123061 

[36] Giel, K.E., Hermann‐Werner, A., Mayer, J., Diehl, K., Schneider, S., Thiel, A., et al. 
(2016) Eating Disorder Pathology in Elite Adolescent Athletes. International Journal 
of Eating Disorders, 49, 553-562. https://doi.org/10.1002/eat.22511 

[37] Heradstveit, O., Hysing, M., Nilsen, S.A. and Bøe, T. (2020) Symptoms of Disordered 

https://doi.org/10.4236/ojpm.2024.147011
https://doi.org/10.1186/s40337-020-00323-2
https://doi.org/10.1123/ijsnem.2018-0201
https://doi.org/10.1007/s40279-017-0790-3
https://doi.org/10.3390/nu13051435
https://doi.org/10.3390/metabo13020168
https://doi.org/10.1136/bjsports-2014-093502
https://doi.org/10.1186/1748-5908-6-42
https://doi.org/10.3389/fpubh.2019.00209
https://doi.org/10.4085/1062-6050-43.1.80
https://doi.org/10.1136/bjsports-2019-101813
https://doi.org/10.1249/mss.0b013e318281a939
https://doi.org/10.3390/nu11123061
https://doi.org/10.1002/eat.22511


M. de Wit, A. van Geel 
 

 

DOI: 10.4236/ojpm.2024.147011 158 Open Journal of Preventive Medicine 
 

Eating and Participation in Individual- and Team Sports: A Population-Based Study of 
Adolescents. Eating Behaviors, 39, Article ID: 101434.  
https://doi.org/10.1016/j.eatbeh.2020.101434 

[38] Reber, E., Gomes, F., Vasiloglou, M.F., Schuetz, P. and Stanga, Z. (2019) Nutritional 
Risk Screening and Assessment. Journal of Clinical Medicine, 8, Article 1065.  
https://doi.org/10.3390/jcm8071065 

[39] Golafshani, N. (2003) Understanding Reliability and Validity in Qualitative Research. 
The Qualitative Report, 8, 597-606.  

[40] Mahmood, R., Courtney, A., McNulty, B.A., O’ Kelly, D. and Douglas, F.E. (2018) 
Developing a Method to Create a Digital Food Atlas for Use in Nutritics Professional 
Nutrition Analysis Software. Proceedings of the Nutrition Society, 77, E92.  
https://doi.org/10.1017/s0029665118000964 

[41] Knox, S. and Burkard, A.W. (2009) Qualitative Research Interviews. Psychotherapy 
Research, 19, 566-575. https://doi.org/10.1080/10503300802702105 

[42] Coulson, N.S., Ferguson, M.A., Henshaw, H. and Heffernan, E. (2016) Applying The-
ories of Health Behaviour and Change to Hearing Health Research: Time for a New 
Approach. International Journal of Audiology, 55, S99-S104.  
https://doi.org/10.3109/14992027.2016.1161851 

[43] World Medical Association (2013) World Medical Association Declaration of Hel-
sinki: Ethical Principles for Medical Research Involving Human Subjects. JAMA, 310, 
2191-2194. https://doi.org/10.1001/jama.2013.281053  

[44] Bailey, R.L. (2021) Overview of Dietary Assessment Methods for Measuring Intakes 
of Foods, Beverages, and Dietary Supplements in Research Studies. Current Opinion 
in Biotechnology, 70, 91-96. https://doi.org/10.1016/j.copbio.2021.02.007 

[45] Bentley, M.R., Mitchell, N., Sutton, L. and Backhouse, S.H. (2019) Sports Nutrition-
ists’ Perspectives on Enablers and Barriers to Nutritional Adherence in High Perfor-
mance Sport: A Qualitative Analysis Informed by the COM-B Model and Theoretical 
Domains Framework. Journal of Sports Sciences, 37, 2075-2085.  
https://doi.org/10.1080/02640414.2019.1620989 

[46] Sparkes, A.C. and Smith, B. (2013) Qualitative Research Methods in Sport, Exercise 
and Health. Routledge. https://doi.org/10.4324/9780203852187  

[47] Compher, C., Frankenfield, D., Keim, N. and Roth-Yousey, L. (2006) Best Practice 
Methods to Apply to Measurement of Resting Metabolic Rate in Adults: A Systematic 
Review. Journal of the American Dietetic Association, 106, 881-903.  
https://doi.org/10.1016/j.jada.2006.02.009 

[48] ten Haaf, T. and Weijs, P.J.M. (2014) Resting Energy Expenditure Prediction in Rec-
reational Athletes of 18-35 Years: Confirmation of Cunningham Equation and an 
Improved Weight-Based Alternative. PLOS ONE, 9, e108460.  
https://doi.org/10.1371/journal.pone.0108460 

[49] O’Neill, J.E.R., Corish, C.A. and Horner, K. (2023) Accuracy of Resting Metabolic Rate 
Prediction Equations in Athletes: A Systematic Review with Meta-Analysis. Sports Med-
icine, 53, 2373-2398. https://doi.org/10.1007/s40279-023-01896-z 

[50] Ainsworth, B.E., Haskell, W.L., Whitt, M.C., Irwin, M.L., Swartz, A.M., Strath, S.J., et 
al. (2000) Compendium of Physical Activities: An Update of Activity Codes and MET 
Intensities. Medicine & Science in Sports & Exercise, 32, S498-S516.  
https://doi.org/10.1097/00005768-200009001-00009 

[51] Sarmadi, M.R., Zandi, B., Nouri, Z. and Gholamali Lavasani, M. (2017) Information 
and Communication Technology and Knowledge Management in Higher Education 
System. Interdisciplinary Journal of Virtual Learning in Medical Sciences, 8, e60876.  

https://doi.org/10.4236/ojpm.2024.147011
https://doi.org/10.1016/j.eatbeh.2020.101434
https://doi.org/10.3390/jcm8071065
https://doi.org/10.1017/s0029665118000964
https://doi.org/10.1080/10503300802702105
https://doi.org/10.3109/14992027.2016.1161851
https://doi.org/10.1001/jama.2013.281053
https://doi.org/10.1016/j.copbio.2021.02.007
https://doi.org/10.1080/02640414.2019.1620989
https://doi.org/10.4324/9780203852187
https://doi.org/10.1016/j.jada.2006.02.009
https://doi.org/10.1371/journal.pone.0108460
https://doi.org/10.1007/s40279-023-01896-z
https://doi.org/10.1097/00005768-200009001-00009


M. de Wit, A. van Geel 
 

 

DOI: 10.4236/ojpm.2024.147011 159 Open Journal of Preventive Medicine 
 

https://doi.org/10.5812/ijvlms.60876 

[52] Jenner, S.L., Buckley, G.L., Belski, R., Devlin, B.L. and Forsyth, A.K. (2019) Dietary 
Intakes of Professional and Semi-Professional Team Sport Athletes Do Not Meet 
Sport Nutrition Recommendations—A Systematic Literature Review. Nutrients, 11, 
Article 1160. https://doi.org/10.3390/nu11051160 

[53] Kerksick, C.M., Wilborn, C.D., Roberts, M.D., Smith-Ryan, A., Kleiner, S.M., Jäger, 
R., et al. (2018) ISSN Exercise & Sports Nutrition Review Update: Research & Rec-
ommendations. Journal of the International Society of Sports Nutrition, 15, Article 
38. https://doi.org/10.1186/s12970-018-0242-y 

[54] Ahmadi, A., Enayatizad, N., Akbarzadeh, M., Asadi, S. and Tabatabaee, S.H.R. (2010) 
Iron Status in Female Athletes Participating in Team Ball-Sports. Pakistan Journal of 
Biological Sciences, 13, 93-96. https://doi.org/10.3923/pjbs.2010.93.96 

[55] Mora-Fernandez, A., Lopez-Moro, A., Chirosa-Rios, L.J. and Mariscal-Arcas, M. 
(2022) A Systematic Review of the Effects of Nutrient Intake in Handball Players on 
Exercise Performance. Applied Sciences, 12, Article 12378.  
https://doi.org/10.3390/app122312378 

[56] Wardenaar, F., Brinkmans, N., Ceelen, I., Van Rooij, B., Mensink, M., Witkamp, R., 
et al. (2017) Macronutrient Intakes in 553 Dutch Elite and Sub-Elite Endurance, Team, 
and Strength Athletes: Does Intake Differ between Sport Disciplines? Nutrients, 9, 
Article 119. https://doi.org/10.3390/nu9020119 

[57] Gamage, J.P. and De Silva, A. (2014) Nutrient Intake and Dietary Practices of Elite 
Volleyball Athletes during the Competition Day. Annals of Applied Sport Science, 2, 
1-10. https://doi.org/10.18869/acadpub.aassjournal.2.4.1 

[58] Mielgo-Ayuso, J., Collado, P.S., Urdampilleta, A., Martínez-Sanz, J.M. and Seco, J. 
(2013) Changes Induced by Diet and Nutritional Intake in the Lipid Profile of Female 
Professional Volleyball Players after 11 Weeks of Training. Journal of the International 
Society of Sports Nutrition, 10, Article 55. https://doi.org/10.1186/1550-2783-10-55 

[59] Mielgo-Ayuso, J., Zourdos, M.C., Calleja-González, J., Urdampilleta, A. and Ostojic, 
S.M. (2015) Dietary Intake Habits and Controlled Training on Body Composition 
and Strength in Elite Female Volleyball Players during the Season. Applied Physiol-
ogy, Nutrition, and Metabolism, 40, 827-834.  
https://doi.org/10.1139/apnm-2015-0100 

[60] Moore, D.R., Sygo, J. and Morton, J.P. (2021) Fuelling the Female Athlete: Carbohy-
drate and Protein Recommendations. European Journal of Sport Science, 22, 684-696.  
https://doi.org/10.1080/17461391.2021.1922508 

[61] Sheppard, J.M., Gabbett, T.J. and Stanganelli, L.R. (2009) An Analysis of Playing Po-
sitions in Elite Men’s Volleyball: Considerations for Competition Demands and Physi-
ologic Characteristics. Journal of Strength and Conditioning Research, 23, 1858-1866.  
https://doi.org/10.1519/jsc.0b013e3181b45c6a 

[62] Sheppard, J.M. and Newton, R.U. (2012) Long-Term Training Adaptations in Elite 
Male Volleyball Players. Journal of Strength and Conditioning Research, 26, 2180-2184.  
https://doi.org/10.1519/jsc.0b013e31823c429a 

[63] Jäger, R., Kerksick, C.M., Campbell, B.I., Cribb, P.J., Wells, S.D., Skwiat, T.M., et al. 
(2017) International Society of Sports Nutrition Position Stand: Protein and Exercise. 
Journal of the International Society of Sports Nutrition, 14, Article 20.  
https://doi.org/10.1186/s12970-017-0177-8 

[64] Phillips, S.M. and Van Loon, L.J.C. (2011) Dietary Protein for Athletes: From Re-
quirements to Optimum Adaptation. Journal of Sports Sciences, 29, S29-S38.  
https://doi.org/10.1080/02640414.2011.619204 

https://doi.org/10.4236/ojpm.2024.147011
https://doi.org/10.5812/ijvlms.60876
https://doi.org/10.3390/nu11051160
https://doi.org/10.1186/s12970-018-0242-y
https://doi.org/10.3923/pjbs.2010.93.96
https://doi.org/10.3390/app122312378
https://doi.org/10.3390/nu9020119
https://doi.org/10.18869/acadpub.aassjournal.2.4.1
https://doi.org/10.1186/1550-2783-10-55
https://doi.org/10.1139/apnm-2015-0100
https://doi.org/10.1080/17461391.2021.1922508
https://doi.org/10.1519/jsc.0b013e3181b45c6a
https://doi.org/10.1519/jsc.0b013e31823c429a
https://doi.org/10.1186/s12970-017-0177-8
https://doi.org/10.1080/02640414.2011.619204


M. de Wit, A. van Geel 
 

 

DOI: 10.4236/ojpm.2024.147011 160 Open Journal of Preventive Medicine 
 

[65] Bettonviel, A.E.O., Brinkmans, N.Y.J., Russcher, K., Wardenaar, F.C. and Witard, 
O.C. (2016) Nutritional Status and Daytime Pattern of Protein Intake on Match, Post-
Match, Rest and Training Days in Senior Professional and Youth Elite Soccer Players. 
International Journal of Sport Nutrition and Exercise Metabolism, 26, 285-293.  
https://doi.org/10.1123/ijsnem.2015-0218 

[66] Devlin, B.L., Leveritt, M.D., Kingsley, M. and Belski, R. (2017) Dietary Intake, Body 
Composition, and Nutrition Knowledge of Australian Football and Soccer Players: Im-
plications for Sports Nutrition Professionals in Practice. International Journal of Sport 
Nutrition and Exercise Metabolism, 27, 130-138.  
https://doi.org/10.1123/ijsnem.2016-0191 

[67] Potgieter, S., Visser, J., Croukamp, I., Markides, M., Nascimento, J. and Scott, K. 
(2014) Body Composition and Habitual and Match-Day Dietary Intake of the FNB 
Maties Varsity Cup Rugby Players. South African Journal of Sports Medicine, 26, 35-43.  
https://doi.org/10.17159/2413-3108/2014/v26i2a394 

[68] Stokes, T., Hector, A., Morton, R., McGlory, C. and Phillips, S. (2018) Recent Per-
spectives Regarding the Role of Dietary Protein for the Promotion of Muscle Hyper-
trophy with Resistance Exercise Training. Nutrients, 10, Article 180.  
https://doi.org/10.3390/nu10020180 

[69] Thomas, D.T., Erdman, K.A. and Burke, L.M. (2016) Position of the Academy of Nu-
trition and Dietetics, Dietitians of Canada, and the American College of Sports Med-
icine: Nutrition and Athletic Performance. Journal of the Academy of Nutrition and 
Dietetics, 116, 501-528. https://doi.org/10.1016/j.jand.2015.12.006 

[70] Aragon, A.A., Schoenfeld, B.J., Wildman, R., Kleiner, S., VanDusseldorp, T., Taylor, 
L., et al. (2017) International Society of Sports Nutrition Position Stand: Diets and 
Body Composition. Journal of the International Society of Sports Nutrition, 14, Ar-
ticle 16. https://doi.org/10.1186/s12970-017-0174-y 

[71] Birkenhead, K.L. and Slater, G. (2015) A Review of Factors Influencing Athletes’ Food 
Choices. Sports Medicine, 45, 1511-1522. https://doi.org/10.1007/s40279-015-0372-1 

[72] Castillo, M., Lozano-Casanova, M., Sospedra, I., Norte, A., Gutiérrez-Hervás, A. and 
Martínez-Sanz, J.M. (2022) Energy and Macronutrients Intake in Indoor Sport Team 
Athletes: Systematic Review. Nutrients, 14, Article 4755.  
https://doi.org/10.3390/nu14224755 

[73] de la Puente Yagüe, M., Collado Yurrita, L., Ciudad Cabañas, M. and Cuadrado Cen-
zual, M. (2020) Role of Vitamin D in Athletes and Their Performance: Current Con-
cepts and New Trends. Nutrients, 12, Article 579.  
https://doi.org/10.3390/nu12020579 

[74] Brancaccio, M., Mennitti, C., Cesaro, A., Fimiani, F., Vano, M., Gargiulo, B., et al. 
(2022) The Biological Role of Vitamins in Athletes’ Muscle, Heart and Microbiota. 
International Journal of Environmental Research and Public Health, 19, Article 1249.  
https://doi.org/10.3390/ijerph19031249 

[75] Ghashghaei, F., Sharifi, G. and Najafabadi, A. (2014) Oxidative Stress and Total An-
tioxidant Capacity in Handball Players. Advanced Biomedical Research, 3, 181.  
https://doi.org/10.4103/2277-9175.139538 

[76] Woolf, K. and Manore, M.M. (2006) B-Vitamins and Exercise: Does Exercise Alter 
Requirements? International Journal of Sport Nutrition and Exercise Metabolism, 16, 
453-484. https://doi.org/10.1123/ijsnem.16.5.453 

[77] Aguiar Santos, D., Nunes Matias, C., Monteiro, C.P., Silva, A.M., Rocha, P.M., Mind-
erico, C.S., et al. (2011) Magnesium Intake Is Associated with Strength Performance in 
Elite Basketball, Handball and Volleyball Players. Magnesium Research, 24, 215-219.  

https://doi.org/10.4236/ojpm.2024.147011
https://doi.org/10.1123/ijsnem.2015-0218
https://doi.org/10.1123/ijsnem.2016-0191
https://doi.org/10.17159/2413-3108/2014/v26i2a394
https://doi.org/10.3390/nu10020180
https://doi.org/10.1016/j.jand.2015.12.006
https://doi.org/10.1186/s12970-017-0174-y
https://doi.org/10.1007/s40279-015-0372-1
https://doi.org/10.3390/nu14224755
https://doi.org/10.3390/nu12020579
https://doi.org/10.3390/ijerph19031249
https://doi.org/10.4103/2277-9175.139538
https://doi.org/10.1123/ijsnem.16.5.453


M. de Wit, A. van Geel 
 

 

DOI: 10.4236/ojpm.2024.147011 161 Open Journal of Preventive Medicine 
 

https://doi.org/10.1684/mrh.2011.0290 

[78] Micheletti, A., Rossi, R. and Rufini, S. (2001) Zinc Status in Athletes. Sports Medicine, 
31, 577-582. https://doi.org/10.2165/00007256-200131080-00002 

[79] Volpe, S.L. (2015) Magnesium and the Athlete. Current Sports Medicine Reports, 14, 
279-283. https://doi.org/10.1249/jsr.0000000000000178 

[80] Clénin, G., Cordes, M., Huber, A., Schumacher, Y., Noack, P., Scales, J., et al. (2015) 
Iron Deficiency in Sports—Definition, Influence on Performance and Therapy. Swiss 
Medical Weekly, 145, w14196. https://doi.org/10.4414/smw.2015.14196 

[81] Pedlar, C.R., Brugnara, C., Bruinvels, G. and Burden, R. (2017) Iron Balance and Iron 
Supplementation for the Female Athlete: A Practical Approach. European Journal of 
Sport Science, 18, 295-305. https://doi.org/10.1080/17461391.2017.1416178 

[82] Jagim, A.R., Fields, J.B., Magee, M., Kerksick, C., Luedke, J., Erickson, J., et al. (2021) 
The Influence of Sport Nutrition Knowledge on Body Composition and Perceptions 
of Dietary Requirements in Collegiate Athletes. Nutrients, 13, Article 2239.  
https://doi.org/10.3390/nu13072239 

[83] Vázquez-Espino, K., Rodas-Font, G. and Farran-Codina, A. (2022) Sport Nutrition 
Knowledge, Attitudes, Sources of Information, and Dietary Habits of Sport-Team Ath-
letes. Nutrients, 14, Article 1345. https://doi.org/10.3390/nu14071345 

[84] Heaney, S., O’Connor, H., Michael, S., Gifford, J. and Naughton, G. (2011) Nutrition 
Knowledge in Athletes: A Systematic Review. International Journal of Sport Nutrition 
and Exercise Metabolism, 21, 248-261. https://doi.org/10.1123/ijsnem.21.3.248 

[85] Folasire, O.F., Akomolafe, A.A. and Sanusi, R.A. (2015) Does Nutrition Knowledge 
and Practice of Athletes Translate to Enhanced Athletic Performance? Cross-Sectional 
Study Amongst Nigerian Undergraduate Athletes. Global Journal of Health Science, 
7, 215-225. https://doi.org/10.5539/gjhs.v7n5p215 

[86] Burke, L.M., Slater, G., Broad, E.M., Haukka, J., Modulon, S. and Hopkins, W.G. 
(2003) Eating Patterns and Meal Frequency of Elite Australian Athletes. International 
Journal of Sport Nutrition and Exercise Metabolism, 13, 521-538.  
https://doi.org/10.1123/ijsnem.13.4.521 

[87] Hudson, J., Bergia, R. and Campbell, W. (2020) Protein Distribution and Muscle-Re-
lated Outcomes: Does the Evidence Support the Concept? Nutrients, 12, Article 1441.  
https://doi.org/10.3390/nu12051441 

[88] La Bounty, P.M., Campbell, B.I., Wilson, J., Galvan, E., Berardi, J., Kleiner, S.M., et 
al. (2011) International Society of Sports Nutrition Position Stand: Meal Frequency. 
Journal of the International Society of Sports Nutrition, 8, Article 4.  
https://doi.org/10.1186/1550-2783-8-4 

[89] Burkhart, S. and Pelly, F. (2016) Dietary Intake of Athletes Seeking Nutrition Advice 
at a Major International Competition. Nutrients, 8, Article 638.  
https://doi.org/10.3390/nu8100638 

[90] Pelly, F.E. and Thurecht, R. (2019) Evaluation of Athletes’ Food Choices during Com-
petition with Use of Digital Images. Nutrients, 11, Article 1627.  
https://doi.org/10.3390/nu11071627 

[91] Guest, N.S., Horne, J., Vanderhout, S.M. and El-Sohemy, A. (2019) Sport Nutrigenomics: 
Personalized Nutrition for Athletic Performance. Frontiers in Nutrition, 6, Article 8.  
https://doi.org/10.3389/fnut.2019.00008 

[92] Lun, V., Erdman, K.A. and Reimer, R.A. (2009) Evaluation of Nutritional Intake in 
Canadian High-Performance Athletes. Clinical Journal of Sport Medicine, 19, 405-411.  
https://doi.org/10.1097/jsm.0b013e3181b5413b 

https://doi.org/10.4236/ojpm.2024.147011
https://doi.org/10.1684/mrh.2011.0290
https://doi.org/10.2165/00007256-200131080-00002
https://doi.org/10.1249/jsr.0000000000000178
https://doi.org/10.4414/smw.2015.14196
https://doi.org/10.1080/17461391.2017.1416178
https://doi.org/10.3390/nu13072239
https://doi.org/10.3390/nu14071345
https://doi.org/10.1123/ijsnem.21.3.248
https://doi.org/10.5539/gjhs.v7n5p215
https://doi.org/10.1123/ijsnem.13.4.521
https://doi.org/10.3390/nu12051441
https://doi.org/10.1186/1550-2783-8-4
https://doi.org/10.3390/nu8100638
https://doi.org/10.3390/nu11071627
https://doi.org/10.3389/fnut.2019.00008
https://doi.org/10.1097/jsm.0b013e3181b5413b


M. de Wit, A. van Geel 
 

 

DOI: 10.4236/ojpm.2024.147011 162 Open Journal of Preventive Medicine 
 

[93] Carter, J.L., Lee, D.J., Ranchordas, M.K. and Cole, M. (2022) Perspectives of the Bar-
riers and Enablers to Nutritional Adherence in Professional Male Academy Football 
Players. Science and Medicine in Football, 7, 394-405.  
https://doi.org/10.1080/24733938.2022.2123554 

 

https://doi.org/10.4236/ojpm.2024.147011
https://doi.org/10.1080/24733938.2022.2123554

	Barriers and Motivators of Young Dutch Elite Athletes for Optimizing Their Nutritional Intake
	Abstract
	Keywords
	1. Introduction
	2. Methodology
	2.1. Participants
	2.2. Study Design
	2.3. Experimental Procedures
	2.4. Data Analysis

	3. Results and Discussion
	3.1. Characteristics of Participants
	3.2. Energy Intake
	3.3. Nutritional Intake
	3.3.1. Carbohydrate Intake
	3.3.2. Protein Intake
	3.3.3. Fat Intake
	3.3.4. Micronutrient Intake

	3.4. Interviews
	3.4.1. Needs Assessment
	3.4.2. Practical Translation and Food Distribution
	3.4.3. Portion Size and Lack of Time
	3.4.4. Involvement and Individuality
	3.4.5. Value


	4. Conclusion
	5. Limitations
	Acknowledgements
	Conflicts of Interest
	References

