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ABSTRACT 

Currently, obesity and overweight have become a very important problem throughout the society of 

developed countries. The increasing number of children who present obesity or weight problems can 

be influenced by the type of diet that they follow. The aim of this study was to analyse and compare 

the influence of the practice of physical activity and adherence to Mediterranean diet on the problem 

of obesity and focus on the differences regarding to gender. The study followed a descriptive, non-

experimental design. It was carried out with the help of 346 schoolchildren from different schools from 

Granada who had to fill the KIDMED, PAQ-C and ad hoc questionnaires. As core results, it was found 

that boys show a greater adherence to Mediterranean diet and practice a higher level of physical activity 

than girls, but there is a bigger percentage of overweight boys. It was also found that there were 

statistically significant differences regarding to the relation of physical activity practice and 

Mediterranean diet adherence. As main conclusions, it is important to highlight that 5 out of 10 

schoolchildren have a normal weight and almost half of the sample have a high adherence to 

Mediterranean diet. 
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RESUMEN 

Actualmente, la obesidad y el sobrepeso se han convertido en un problema muy importante en toda la 

sociedad de los países desarrollados. El número creciente de niños que presentan obesidad o problemas 
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de peso puede estar influenciado por el tipo de dieta que siguen. El objetivo de este estudio fue analizar 

y comparar la influencia de la práctica de actividad física y la adherencia a la dieta mediterránea en el 

problema de la obesidad, con un enfoque en las diferencias de género. Este estudio siguió un diseño 

descriptivo y no experimental. Se llevó a cabo con la ayuda de 346 escolares de diferentes colegios de 

Granada, quienes completaron los cuestionarios KIDMED, PAQ-C y ad hoc. Como resultados 

principales, se ha encontrado que los chicos muestran una mayor adherencia a la dieta mediterránea y 

practican un mayor nivel de actividad física que las chicas, pero hay un mayor porcentaje de chicos 

con sobrepeso. También se ha observado que existen diferencias estadísticamente significativas en la 

relación entre la práctica de actividad física y la adherencia a la dieta mediterránea. Como principales 

conclusiones, cabe destacar que 5 de cada 10 escolares tienen un peso normal y casi la mitad de la 

muestra tiene una alta adherencia a la dieta mediterránea. 

PALABRAS CLAVE 

Actividad Física; Dieta Mediterránea; IMC; Escolares 

 

1. INTRODUCTION 

The last three years of Primary Education are considered as the beginning of the adolescence 

that is a stage of transition where psychological, biological and social changes occur. These important 

changes can have an impact on young people’s health. During this stage, young people become 

independent and they start making independent choices, creating new behaviour patterns that will be 

followed during adulthood, because childhood and adolescence are fundamental periods when people 

acquire eating habits whose influence will last until adulthood (Muros et al., 2017). Moreover, during 

adolescence, the practice of physical activity (PA) decreases notoriously because they choose another 

type of hobbies and they start eating unhealthy food that will be accompanied afterward by alcohol and 

other bad habits (Trigueros et al., 2020). 

Authors as Buja et al. (2020) say that one of the most common types of unhealthy behaviours 

is following an unbalanced diet, considering that it is a primary risk factor for the beginning of non-

contagious diseases. Furthermore, obesity during childhood and adolescence has become one of the 

riskiest problems that threatens longevity and health problems (Faienza et al., 2020). The last 30 years 

have been determining when talking about childhood obesity, because its rate has doubled and even 

tripled in many developed countries (de Onis, 2010). The Global Health Observatory Data 2017 by 

World Health Organization (WHO) stated that the number of obese children and adolescents (5-19 
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years old) is over 340 million people (Valerio et al., 2017). Eating healthily is important at all ages for 

people’s well-being, because the excess of corporal fat during early-childhood can last during 

adolescence and cause physiological and pathological aspects of morbidity and mortality during 

adulthood (Dietz, 1998; Salvador-Pérez, 2015).  In childhood, it becomes more important because it 

helps the growth, cognitive development and school performance of children, as well as it reduces the 

risk of early health problems related with nutrition and chronic diseases that can appear in later life. 

Following the advices of Salvador-Pérez (2015), increasing the PA level and the emergence of 

nutritional education are recommended changes that help to reduce morbidity. Public institutions, as 

schools, should promote these measures to supply young people the necessary knowledges to live 

healthily and prevent diseases. The WHO proposed in 2004 a world-wide strategy to reduce obesity 

based on the diet, physical activity and health to reduce risk factors as bad nutrition habits and physical 

inactivity and then, the Action Plan 2008-2013 about the world-wide strategy to prevent and control 

non-transmissible diseases (Navarro-Solera et al., 2014). The most common risk factors of obesity are 

related to the reduction of time spent cooking foods and the rise of fast food consumption cooked with 

lots of sugar additives (Salvador-Pérez, 2015; Tur et al., 2005). For that reason, the aim of WHO is to 

raise awareness of how harmful the obesity is and to promote the acquisition of healthy life habits 

based on a proper diet, as the Mediterranean diet (MD) and the practice of PA (Navarro-Solera et al., 

2014). 

MD is defined by Galán-López et al. (2019) as a diet: “Based on a high intake of fruits, 

vegetables, legumes, and unrefined cereals, a moderate to high intake of olive oil and fish (…) a 

moderate intake of milk, yogurt, and cheese, and a low consumption of meat or meat products” (p. 

4480).  

It has been proved by Barja-Fernández et al. (2019); Williamson et al. (2019) that a greater 

adherence to MD has positive impacts on health and longevity and reduces the risk of diseases as 

metabolic syndrome, cardiovascular diseases, type II diabetes mellitus, obesity, neoplastic disease and 

mortality. It has also been proved that practising PA habitually contributes to primary and secondary 

prevention of many chronic diseases and it decreases the risk of premature death. Moreover, it helps 

to improve mental and social health (Chen & Lee, 2013; Muros et al., 2017). Adolescence is a stage 

that people start when they are between 10 or 11 years old until 19 years old, so there is a part of 

Primary students who are adolescents (González-Valero, 2018; WHO, 2014). Unfortunately, Spanish 

adolescents do not practice as much physical activity as they should (Ramos et al., 2016) and they only 

practise it in Physical Education lessons at school (Sevil et al., 2016). In these lessons, the teacher 
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should create adherence not only to physical activity, but to properly food habits. Concerning the 

gender, there are differences about the time adolescents use to practice physical activity, because the 

82.8% of girls do not achieve the requisite of recommended physical activity in adolescents compared 

to the 60% of boys (Tapia-López, 2019). 

Physical activity and adherence to Mediterranean-style diet are connected variables that reflect 

a tendency to a healthy lifestyle (Williamson et al., 2019). Although following a MD is a healthy 

behavior, food habits in Mediterranean countries have experienced an important deterioration in the 

last few years, especially in young people because of sociocultural changes. This impact combined 

with physical inactivity on account of sedentary hobbies as passive leisure related to screens and 

videogames constitute the most important risk of diseases in adolescent people (Barja-Fernández et al., 

2019). 

In Spain, Partearroyo et al. (2019) state that current food habits are changing leading to a 

westernized diet based on less varied food: “higher intake of animal instead of vegetal products such 

as legumes, nuts, fruits, and vegetables” (p. 2664) what is leading to a problem of adolescents showing 

a greater distance from the balanced diet that their parents followed. 

There have been new models of positive development whose aim is to determine the factors 

that foster healthy development during adolescence, adopting regular practice of physical activity and 

healthy lifestyle habits. These two aspects are key, in the emergence of these models that are currently 

based on new paradigm focused on the optimal functioning of adolescents (Trigueros et al., 2020).  

Gender is a current issue that is gaining importance thanks to feminism and it should be 

considered in every investigation. Gender differences have been found in most of the studies related to 

the physical activity variant of this investigation (Aibar et al., 2014; Bailey et al., 2012; Beltrán et al., 

2017; Ramos et al., 2012) where it is proved that the lifestyle of boys is more active than the lifestyle 

of girls. However, no gender differences have been found regarding to adherence to MD (Galán-López 

et al., 2019). 

Thus, the aims of this study are to describe the level of physical activity and adherence to 

Mediterranean diet in a sample of schoolchildren (10-12 years-old) and to compare the level of MD 

and PA regarding to gender. 
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2. METHODS 

2.1. Design and participants 

This research was done following a descriptive and non-experimental design. The collection of 

data has been cross-sectional because the values have been compiled at a single point. The sample is 

composed by 346 schoolchildren of 10-12 years old from different public Primary Education schools 

located in Granada. They are students of the 5th and 6th year of Primary Education and the average of 

their age is 11.57 (standard deviation 0.64). The 40.8% of the simple were boys (n=141) and the 59.2% 

were girls (n=205). 

2.2. Instruments 

The instruments used to develop this study were: 

Self-register form: self-made register composed by socio-demographic questions, where 

gender, age, height, weight and physical activity practice are considered. 

Test KIDMED: test proposed by Serrá-Majem et al. (2004) which is composed by a 16-

questions-survey that should be answered using yes or no. The affirmative answers of the questions 

that have a negative connotation in relation to MD (4 of the questions) count -1 point, and the 

affirmative answers of the questions that have a positive connotation in relation to MD (12 questions) 

count +1 point. The negative answers do not count. Therefore, the index can vary from -4 (minimum 

adherence) to 12 (maximum adherence).  

Physical Activity Questionnaire for Children (PAQ-C): It is a questionnaire translated by 

Manchola-González et al. (2017) that issued to assess the level of physical activity of children from 8 

to 14 years old, concerning the 7 days before the compilation. It is composed by 10 questions regarding 

to the frequency of the physical practice activity carried out and the scores range from 1 to 5. 

2.3. Procedure 

To compile the data, the research team developed a self-made questionnaire and then, contacted 

with the Primary Schools who participate during a formal letter provided by the University of Granada. 

The letter asked the head-teachers of the different schools to collaborate with the students to compile 

the needed data and it mentioned the anonymity of the data that would only be used by the research 

team. Another formal letter was provided by the University of Granada to be given to the parents of 

the schoolchildren. 
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Once the schools accepted to participate, the data was collected during school timetable, with 

the help of standardized questionnaires where one of the members of the research team was there to 

help and answer any doubts and, afterwards, analysed and connected to the investigation by the 

research team. The anonymity of the information collected was guaranteed following the Declaration 

of Helsinki.  

2.4. Data analysis 

To analyse the data, the computer statistic program SPSS 22.0 was used. First of all, a 

descriptive analysis was done, using frequency tables and percentages and calculating the standard 

deviation. To relate the variables, contingency tables has been used, focusing on the statistical 

differences and on if they were significant or not. It depends on the value of chi-square that would 

show a significant statistical difference if the value is as close as possible of 0.000. 

3. RESULTS 

This study was conducted, as shown in Table 1, with data collected from 346 students, 205 girls 

(59.25%) and 141 boys (40.75%). The minority of the students, a 23.4% (n=81) has a low-quality MD 

adherence, and the 37.9% (n=131) has an improbable MD adherence and the 38.7% (n=134) has an 

optimal MD adherence. Referring to BMI, it can be clearly seen that the majority of the population has 

underweight (49.1%, n=170), some others have a normal weight (47.4%, n=164) and only a 3.5% has 

overweight (n=12). 

About physical activity practice, most of the students practice a medium level of PA (64.7%, 

n=224), some others practice a high level of PA (22.8%, n=79) and just 12.4% practices a low level of 

PA (n=43). 

Table 1. Descriptive analysis of the sample 

Gender Mediterranean diet 

Masculine 
N= 141 

(40.74%) 
Low Quality N= 81 (23.4%) 

Feminine 
N= 205 

(59.25%) 
Improbable N= 131 (37.9%) 

Total N= 346 (100%) Optimal N= 134 (38.7%) 

Body Mass Index Physical Activity 

Underweight N= 170 (49.1%) Low Level 43 (12.4%) 

Normal 

Weight 
N= 164 (47.4%) 

Medium 

Level 
224 (64.7%) 

Overweight N= 12 (3.5%) High Level 79 (22.8%) 

Total N= 346 (100%) Total 346 (100%) 
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No statistically significant differences were found between physical activity practice and 

gender (p= 0.186), Mediterranean diet adherence (p= 0.165) and BMI (p= 0.103) (Table 2). 

Table 2. Relation between gender and study variables 

Gender 

Physical Activity Mediterranean diet Body Mass Index 

Low Medium High Low Improvable Optimal Underweight 
Normal 
weight 

Overweight 

Males 

N 12 95 34 29 49 63 63 70 8 

Gen. 8.5% 67.4% 24.1% 20.6% 34.8% 44.7% 44.7% 49.6% 5.7% 

PA 27.9% 42.4% 43.0% 35.8% 37.4% 47.0% 37.1% 42.7% 66.7% 

 

Females 

N 31 129 45 52 82 71 107 94 4 

Gen. 15.1% 62.9% 22.0% 25.4% 40.0% 34.6% 52.2% 45.9% 2.0% 

PA 72.1% 57.6% 57.0% 64.2% 62.6% 53.0% 62.9% 57.3% 33.3% 

Sig. p = 0.186 p = 0.165 p = 0.103 

 

With regard to the analysis of MD adherence and PA practice (Table 3), some statistically 

significant differences have been found (p =0.001). These differences have been caused by the fact that 

focusing on people whose adherence to MD is low-quality, it can be found that the 32.6% are people 

who practice a low level of PA, the 24.6% are people who practice a medium level of PA and the 

15.2% are people who practice a high level of PA. Focusing on people whose adherence to MD is 

improvable, the results are that people who practice a low level of PA represent a 37.2%, people who 

practice a medium level of PA represent a 42% and people who practice a high level of PA, represent 

a 26.6%. Finally, focusing on people whose adherence to MD is optimal, the 30.2% of these people 

practice a low level of PA, the 33.5% practice a medium level of PA and the 58.2% practice a high 

level of PA. Finally, there are more people who practice a medium level of PA (64.7%) than people 

who practice a low (12.4%) or medium (22.8%) level of PA. 

Table 3. Relation between PA practice, MD adherence and BMI 

Physical Activity 

Mediterranean diet Body Mass Index 

Low Improvable Optimal Underweight 
Normal 

weight 
Overweight 

Low 

N 14 16 13 20 21 2 

PA 32.6% 37.2% 30.2% 46.5% 48.8% 4.7% 

MD 17.3% 12.2% 9.7% 11.8% 12.8% 16.7% 

Medium 

N 55 94 75 115 100 9 

PA 24.6% 42.0% 33.5% 51.3% 44.6% 4.0% 

MD 67.9% 71.8% 56.0% 67.6% 61.0% 75.0% 

High 

N 12 21 46 35 43 1 

PA 15.2% 26.6% 58.2% 44.3% 54.4% 1.3% 

MD 14.8% 16.0% 34.3% 20.6% 26.2% 8.3% 

Sig. p = 0.001 p = 0.504 
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4. DISCUSSION 

The purpose of this study was to analyse and compare the relations between the body 

composition and the practice of PA and adherence to MD focusing on gender differences. It has been 

done with the aid of 346 participants (10-12 years-old). The importance of this study at this stage is 

vital because habits that are learnt by children in their early years are mostly acquired by them for the 

rest of their life. Because of that, as the aim of this study is to help combating obesity, the variables 

related to PA practice and MD adherence should be learnt by children to achieve a healthy life. The 

abovementioned variables from each participant have been analysed considering their life quality and 

health as it has been done in other similar investigations studied by Buja et al. (2020); Galán-López et 

al. (2019); Salvador-Pérez (2015).  

Buja’s study sample was composed by 6-7 years old schoolchildren from Padua, Italy and the 

studied variables were adherence to the MD, family setting, social sphere and demographics, 

behavioural traits and lifestyles. The second study’s aim (Galán-López et al., 2019) was to analyse the 

physical fitness, physical activity and MD and it was carried out with information compiled from 13- 

to 16-years-old students from Seville, Spain. The last study from Salvador-Pérez (2015) whose 

variables were the physical fitness, physical activity, MD, self-esteem and academic achievement used 

a sample of 5 to 8 and 9 to 12 years old schoolchildren from Granada.  

Healthy lifestyle factors that characterised a Mediterranean lifestyle involve a high level of PA 

practice, a high level of adherence to MD and a BMI that reveal the normal weight of the children and 

these factors tend to cluster together as in other studies about the same subject (Buja et al., 2020; 

Gubbels et al., 2012). 

Referring to PA practice, most of the children practice a medium level of PA and almost one 

of every four children practice a high level of PA. The results obtained are similar to those found in a 

cross-sectional study of European adolescents (Grosso et al., 2013) and in a cross-sectional study of 

Sevillian adolescents (Galán-López et al., 2019) where boys were more active than girls, as in the 

present study where there is a bigger percentage of girls who practice a low level of PA than the 

percentage of boys who practice a low level of PA. This fact can be due to the stereotypes that shape 

the society, because children are supposed to take the roles usually applied to their gender. Boys would 

practice sports and would be brave, while girls would be cooking and would be very bad when playing 

football and other sports. However, the majority of the sample practice a medium level of PA. It can 

also be observed that children with lower level of practice of PA tend to show a lower or improvable 
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adherence to MD (López-Gil et al., 2020). In this study, statistically significant differences were found 

when comparing adherence to MD and PA practice as in the research done by Salvador-Pérez (2015), 

where children who practice a low level of PA, have an improbable level of MD and in the study carried 

out by Muros et al (2017), where correlations between PA practice and adherence to MD were found. 

Moreover, higher adherence to MD is associated with healthier body composition as Schröder et al. 

(2010) studied.  

The results found about dietary patterns related to MD differ from those found by Benítez-

Benítez et al. (2016); Galán-López et al. (2019); González-Valero (2018) where the majority of the 

sample shows a medium or low level of adhesion to MD. In the present research, the majority of the 

participants show a high adherence to MD, so it can be on account of the decreasing of adhesion to 

MD with the increase of the age. Authors like Galán-López et al. (2019) and Grosso et al. (2013) found 

that there is no significant difference in adherence to MD according to gender. By contrast, other 

studies about the same subject and methodology have found different results because their sample was 

from non-Mediterranean countries (Novak et al., 2017). 

The data found about BMI in the present study shows that 5 out of 10 children are underweight 

and 4 out of 10 have a normal weight. This result varies from those obtained by Grosso et al. (2013) 

because in this study nearly half of the sample was overweight or in the study carried out by Arriscado 

et al. (2014) where more than a 25% of the sample was overweight. In the present study, as in the 

researches conducted by Galán-López et al. (2019); Ortega et al. (2011), there is a very small 

percentage of overweight people. The reason of this fact can be due to size of the sample, because in 

the first mentioned investigations, the sample was bigger than the sample of the rest of the studies or 

to the date where the information was compiled, because as years passed, nutrition becomes a more 

important concern. Moreover, it can be a result of the socioeconomic level of the participant families. 

If they have a low socioeconomic level, they waste their money on low-quality food, usually ultra-

processed food, that tends to be cheaper, fact that entails the poor nutrition of the children.   

When only gender is considered, there were no statistically significant differences when 

comparing any of the variables as in studies as those carried out by López-Gil et al. (2020); Rosa et al. 

(2017); Serra-Majem et al. (2004). When comparing BMI, the majority of the sample were 

underweighted or had a normal weight. However, there are more overweight boys than girls, fact that 

can be due to the stigmatization of obesity and the exaltation of the body or gender stereotypes that are 

mainly problematic for women as in the study of Galán-López et al. (2019); Rosa et al. (2017). 



Alonso-Vargas et al.  

SPORT TK. Year 2024. Volume 13. Supplement 2. Article 9                                                                                             10 

It is worth to highlight that those participants who practice a high level of PA, are those who 

have a high level of adherence to MD, as it is also found in the study carried out by Galán-López et al. 

(2018). Maybe, this fact can reach the conclusion that children who practice a high level of PA, are 

aware that they have to eat better instead of eating more and that they have to focus on the quality of 

the food rather than on the quantity. In conclusion, as MD is composed by high-quality food, diet from 

children with a high level of practice of PA can be closer to the characteristics of the MD than the diet 

of those children who do not need high-quality food because they do not practice any PA. 

5. CONCLUSIONS 

The present study has helped to reach some important conclusions. 4 out of 10 children present 

a high adherence of MD and half of the sample does not show problems with their weight, because 

they have a normal weight. Regarding to the PA, only 2 out of 10 schoolchildren show a high level of 

PA practice, but luckily, only 1 out of 10 children presents a low level of PA practice.  

Focusing on children who practice a medium level of PA, the majority of them shows an 

improbable adherence to MD; and focusing on those who practice a high level of PA, the majority of 

them shows a high adherence to MD (optimal diet).  

Regarding to gender, there is a higher percentage of boys who have an optimal adherence to 

MD, while there is a bigger percentage of girls who present low adherence to MD. About the BMI, 

there is a greater percentage of boys who have a normal weight, but there is also a bigger percentage 

of boys who are overweight. Finally, there is a bigger percentage of boys who practice a high level of 

PA, while there is a larger percentage of girls who have a low level of practice of PA.  

This study has a number of limitations as its cross-sectional design shows data from a single 

point in time, with no follow-up over time. Also, the population chosen does not allow us to generalise 

the results obtained as it is a very specific sample, both in terms of the type of student body and 

geographically. 
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