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Abstract 

Aspiring young soccer players have a unique set of nutritional requirements owing to the sport being a high 

energy expenditure nature game as well as accelerated growth of players at this age. Soccer is still an 

emerging sport in India, and oftentimes those who belong to economically weaker sections of society do not 

have accessibility to professional guidance for appropriate nutrition management. However, with the 

improvement in technology, along with increased accessibility and affordability of internet in most parts of 

the country it is possible to make this nutritional knowledge easily accessible to young players through the 

internet. Recent advancement in machine learning and data science technology has great potential to bridge 

this knowledge gap. The purpose of this study is to assess the feasibility of using machine learning and data 

science techniques in predicting nutritional requirements of young players customized to their playing 

position and to equip them with information regarding their caloric requirements from each source. The 

predictive capabilities of machine learning can be further used to empower players by identifying their 

nutritional deficiencies and recommending supplements or diet plans for their recovery as per their playing 

positions and metabolic requirements. 

 

http://www.ijrti.org/


                                                               © 2023 IJNRD | Volume 8, Issue 9 September 2023 | ISSN: 2456-4184 | IJNRD.ORG  

IJNRD2309066 
International Journal of Novel Research and Development (www.ijnrd.org)  

 

a548 

Keywords:  Soccer, Adolescent players, Machine Learning, Data Science Technology, Nutritional 

requirements, diet plans, playing position 

The game of soccer has been played in India since a long time, however, it has been gaining popularity at an 

accelerated rate among youths since the past decade, predominantly in the eastern and southern regions of the 

country. Despite this, nutritional expertise in these regions remains concentrated in big cities, resulting in 

youth and amateur players in smaller towns and villages with limited knowledge regarding their nutritional 

requirements, adversely affecting their development opportunities. Most of the young players are either in 

their preteen and teenage years, during which they require a distinct set of nutrient requirements. Soccer also 

demands a high level of physical fitness specific to the playing positions of the players which makes high 

caliber nutritional knowledge one of the most important factors in shaping these youths’ future careers. 

Therefore, incorporating data driven technology in the field of nutrition can immeasurably enhance players’ 

fitness levels.   

 

There has been exponential growth in the field of digital technology in India, which had been further fueled 

by the COVID-19 pandemic in last two years. This rapid proliferation of technology can be tapped into to 

deliver knowledge resources to people who are living in remote regions of the country with minimal 

expenditure. Presently, even secluded regions of the country have internet access - with approximately 700 

million users - accounting for around 57 percent of the total Indian population. Moreover, Rural India had 

44% more internet users compared to urban India (1). Similarly, the number of aspiring young footballers is 

following an upward trend in both rural and urban areas. This surge in interest has prompted the 

establishment of foreign football academies in India that aim to develop grassroots football. Additionally, 

numerous non-governmental organizations (NGOs) and academies have emerged in rural and remote regions 

of the country. There is a considerable increase in the participation of young and adolescent girls in this sport. 

For instance, in the Anantapur district (Andhra Pradesh, India) alone, approximately 3,000 boys and girls 

enroll in an NGO-operated sporting academy each year. Considering their specific nutritional requirements, 
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the availability of accurate nutritional information becomes a crucial factor for assessing the growth and 

development of these aspiring players (2) 

Digital technology proliferation can make relevant nutritional information accessible to rising number of 

young athletes. This information pertaining to their specific needs can be generated using machine learning 

technology. This technology has already been applied in other important problem areas in nutrition, such as 

obesity, metabolic health, and malnutrition (3). 

In this study, appropriate data science tools are used to process and analyze dietary data of youth players 

obtained from various sources. By utilizing machine learning algorithms, predictive models to determine the 

optimal diet plan tailored to nutritional need of players specific to their playing positions has been generated. 

Machine learning algorithms have the capacity to learn and evolve dynamically to enhance the output, which 

makes it an excellent gadget to be associated with refining the fitness levels of soccer player. These systems 

also have capacity to learn from large unstructured data and provide accurate prediction and suggestion, this 

feature can pave the way for creation of mobile applications and wearable devices which can generate 

customized player position specific dietary plans or fitness and injury management devices that can monitor 

player heath and provide real-time advice in various scenarios. 

 

 

Nutritional requirement in young players 

Understanding nutrition is one of the most critical components in training youth players. Nutritional 

knowledge must not only include the required calories also include the components of healthy diet, timing of 

intake and continuous adjustment and balance in these factors with changing needs. A well-balanced diet 

containing appropriate amounts of macronutrients (protein, carbohydrates and fat) and micronutrients 

(vitamins and minerals) is essential to provide enough energy for growth and activity. Fluids are also 

essential for hydration to support growth and athletic performance. (4) 
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Energy requirements  

The energy needs of young athletes are influenced by factors such as age, body size, body 

composition and training intensity. Sport-specific expenditure for young athlete has traditionally been 

evaluated based on physical activity level (PAL) and resting energy expenditure (REE). The estimate energy 

requirement for children and adolescent are based of energy expenditure, requirement for growth and level of 

physical activity (5). In the case of academy and youth players, Very Active PAL is considered as the 

physical activity level. 

 

Source-(5) 

 

Macro and micronutrient requirements  

Soccer players need a continuous supply of carbohydrates to meet the high energy demands of the 

game as well as to maintain and fuel body growth at their age of development. While calculating 

carbohydrate percentage intake, the desired outcome, whether it is increasing muscle mass, reducing body 

fat, or improving performance, must be taken into consideration. The type of carbohydrate and timing of 
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consumption is also equally important. For example, simple carbohydrates digest quickly, proving to be a 

great source when energy is needed quickly such as before an event, during an event and during competition. 

(5)Although protein is not a primary energy source it is still the most sought after and vital body building 

macronutrient. Similar to carbohydrates protein requirements are high for young soccer players as the 

duration and intensity of their exercise is very high. Under these conditions, protein plays an important role 

in maintaining blood sugar and muscular ability. However, consuming too much protein may results in 

hampering the performances of player contradictory to helping him. The formula given below can be used to 

determine the daily range of protein a young athlete would ideally require. (5) 

------------weight in Kg*1.2  = ---------gm 

------------weight in Kg*1.7 = ----------gm 

Thus a 14-year-old athlete with a body weight of 50 kg would need 60gm-85gm of protein. Proteins and 

carbohydrates must be included in recovery food which must be provided twice -within 30 min of exercise 

and again within 1 h to 2 h of exercise - to help reload players’ muscles with glycogen and provide for a 

proper recovery (3) 

Fat is also important source of energy particularly in young athletes. Fats are required to provide 

absorbable fat-soluble vitamins (A, D, E, K), essential fatty acids and insulation, and to protect vital 

organs. (3). 20% to 30% of total energy intake should be in the form of fat for young athletes. 

Vitamin and minerals are an essential part of young athletes’ diets. However, for young athletes, 

monitoring of Vitamin D, calcium and Iron intake is crucial. Children up to the age of eight years require 

1000mg/day of calcium intake, while nine to eighteen-year-olds need to have around 1300mg/day of calcium 

intake. Vitamin D is necessary for bone health and is also involved in the absorption and regulation of 

calcium. In the age bracket of nine to eighteen years  600 IU intake of Vitamin D is recommended. In order 

to avoid anemia and other iron deficiency related health issues, children between nine to thirteen years of age 

should have an intake of 8 mg of Iron per day. This requirement increases in the age bracket of fourteen to 

eighteen years – 11 mg per day for boys and 15 mg per day of iron intake for girls. Monitoring of iron is 

especially important for female adolescent athletes, especially for vegetarian female athletes. 
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Diet planning and nutrition management  

There are several contributing factors which influence the food choices of athletes such as prevalence 

of certain food types, social economical background and knowledge of nutritional information. 

Inaccessibility of information is the evil which significantly affects the diet plans of young athletes especially 

in countries where soccer is not prioritized and does not provide resources pertaining to the former. In India, 

a large number of sports training centers for adolescent athletes are not equipped with nutritionists. 

According to a study conducted in a sports school located in a southern Indian state, when young athletes 

turned to their coaches for nutrition information and dietary suggestions during training and competitions, 

coaches had the opinion that diets must be regulated based on “training intensity” or “energy expended”. 

However, on probing, they were unable to elaborate on the specifications about number of calories to be 

provided through diet. (6) 

Constant dearth of relevant and timely nutritional awareness often leads to huge discrepancies in 

dietary intake of players, especially those who belong to socially or economically backward backgrounds. As 

per a comparative study conducted on adolescent player under sports authority of India, the Dietary Nutrition 

Index (DNI) of athletes is significantly lower than the recommended level. They were also found to be 

deficient in micronutrients, especially girls, who were found to be iron deficient. There was a significant DNI 

difference in urban and tribal athletes too, with the latter being comparatively deficient in micro and macro 

nutrients. (7) 
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 Source- (7) 

In such scenarios, proliferation of digital technological advancement can be used to deliver, manage 

and monitor dietary intake for young athletes. Machine learning is one such technology which can bridge the 

gap for athletes and provide them accessibility to timely dietary advises and monitoring. It can be applied on 

the given data provided by individual athletes or sports schools and be used to analyze and manage nutrition 

knowledge in a cost effective way.    
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Data Analysis and machine Learning tools 

Machine learning is a realm of Artificial intelligence that makes use of large-scale data and various 

algorithms to provide predictive conclusions. These algorithms have advanced capabilities such as self-

learning and improvising outputs without further reprograming. Data science uses statistical tools and models 

to transform large-scale unorganized data into meaningful and ready-to-use data for machine learning 

algorithms. 

Machine learning and data science algorithms are presently being applied both in professional soccer 

and other sports for game analytics and predictions. They are also being used for monitoring player 

performance and injury prevention. Machine learning has already been applied in several aspects related to 

nutrition - such as childhood obesity prediction, malnutrition detection and epidemiology (3). The ability of 

machine learning algorithms pertaining to large-scale data can be utilized to empower young athletes with 

timely and accessible nutritional knowledge. 

 

 

Machine learning algorithms 

Machine learning algorithms are programs or patterns which can learn and generate outcomes on the 

basis of the provided data. According to the types of data provided, the algorithms have been classified as : 

 Supervised machine learning  

 Unsupervised machine learning  

 Semi supervised learning  

 Reinforcement  

http://www.ijrti.org/
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Source of image(3) 

Supervised learning 

 Supervised learning uses labelled datasets. Labelled datasets are a type of data in which the characteristics of 

data are tagged and can be mapped with respect to the output. Algorithms such as linear regression, logical 

regression, support vector machines and decision tree are used in this type of training for generation of 

predictions, comparisons, classifications, assessments or forecasting. This kind of learning is applied in 

marketing, finance and healthcare sectors.                                                                 

 

Unsupervised learning  

Unsupervised learning uses unlabeled datasets which are not categorized with respect to a predefined output. 

The algorithms used in this type of learning work independently to discover patterns and insights and provide 

groups of clustered data. A few examples of unsupervised learning are - K means clustering which can be 

used to identify clustering patterns, Apriori which can discover relationships, association patterns and neural 

networks are examples of algorithms used in this type of learning. 
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Semi-supervised learning  

Semi supervised learning is a hybrid of supervised and unsupervised learning. It uses a mix of 

labelled and unlabeled data - using smaller datasets that are labelled to classify and extract information from 

the larger unlabeled dataset. It uses algorithms such as generative adversarial network that can be used for 

audio-video manipulations and self - trained naïve Bayes classifier which is used for natural language 

processing. This type of learning is useful when there is not enough labelled data or acquiring labelled data is 

costly and time consuming. 

 

Methodology  

Based on the research data above, an extrapolated dataset was created containing ages, weights, calories from 

fats, proteins, carbohydrates, and vitamins/minerals of youth players in the age range of 10-18. This dataset 

was converted to a “.csv” format file and imported to a Python language using Jupyter Notebook Integrated 

Development Environment, following which the below steps were ensued. 

 

Step 1- Import modules required and assign dataset to a data frame variable. 

Step 2- Capture vital pieces of information through exploratory data analysis. 

Step 3- Perform Data preprocessing (re-labelling, replacing and truncating). 

Step 4- Plot graphs for better understanding of the data in hand. 

Step 5- Select the type of Machine Learning model to be used (Random Forest Regressor) and  

define it appropriately. 

Step 6- Redefine the model by the train-test-split method and cross examine the predictions with the test 

dataset. 

Step 7- Accept user inputs and fit them in the model created 

Step 8- Obtain predictions and print as output 
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The first step in creating the program was importing the required modules from python libraries i.e. NumPy, 

seaborn and pandas. 

 

Next, the dataset was read using the Pandas module and was assigned to a data frame. 
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Then Exploratory Data analysis was performed which is an essential component of any machine learning 

program. In this step, commands were entered to describe the dataset and to analyze each of its items 

. 
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The next step was data preprocessing. Firstly, the columns were renamed such that they had shorter new 

names so that they be could accessed much more easily. Secondly, the protein, carbohydrates and fat caloric 

null values were replaced using the nutritional values from the research data in this paper, and columns such 

as vitamins and minerals were truncated since their requirements are almost the same for sportsmen and non-

athletes alike. 
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After this, a visual correlation consisting of 16 graphs was printed using the data in hand for a better 

understanding of the processed dataset on which the algorithms will be used.

 

 

 

 

 

The next step would be defining the model, however, prior to this the string values (player positions) had to 

be converted to integer values so that it would become easier for the machine learning model to process the 

entered data. 
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To define the model, a Random Forest Regressor model was selected as it can handle multiple inputs and 

give out multiple regression outputs and can provide important feature analysis.  

The target values were separated and the model was redefined by the train test split method and the 

predictions were cross examined with the test dataset.  

 

 

Now, the final phase has reached where the players’ inputs about their position, height, weight and age, are 

received and the data was processed again and lastly, the data was fitted into the trained model. 

Consequently, the predictions were obtained (calories required for the player from carbohydrates, proteins 

and fats) from the model and printed appropriately. 
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FINAL PROGRAM OUTPUTS- 

Example: Player 1 (John Evans) is a midfielder and needs more calories from carbohydrates than defenders 

but less than forwards with respect to the other players’ nutritional specifications. The variation in nutrition 

required (ex: more calories from proteins for defenders and goalkeepers, increased number of calories 

required from carbohydrates for forwards and wing-backs etc.) is accounted for by the program as shown in 

the position, age, weight and height specific outputs below 
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Discussion 

As in the above outputs, the program takes the player’s position, age, weight and height in as inputs and 

analyzes them to ultimately present the required calories from carbohydrates, proteins and fats. These 

predictions fluctuate according to position specific parameters most conclusively, then go on to take in 

account the players BMI and modify themselves. These effective predictions can rectify many soccer players’ 
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diets who are in need of guidance and boost their performance efficaciously. This program can also be used 

by personal coaches to regulate their pupils’ diets as well as academies to maintain their youth players’ 

fitness levels. Additionally, as it is free of cost, the program can be used by anyone and everyone, providing 

fair opportunities to those who are economically or technologically backwards. 

 

Conclusion. 

The study provided us evidence that predictive capabilities of machine learning can be extensively applied in 

the field of soccer players’ nutrition requirements and can provide extra insights on nutrition for young 

soccer players with respect to their specifications. The information thus generated can be accessed by players 

whenever they want and can be cost effectively delivered through digital applications which can be accessed 

by WIFI or Bluetooth file sharing. 

The algorithms used in the study can further be trained to learn and provide customized dietary plans as per 

food preferences, injury recovery and other gameplay specific needs. This useful gadget can further be 

upgraded to be available for access as a mobile application or wearable device to accurately receive real time 

inputs and predict dietary requirements with pinpoint precision. 
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