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Abstract: Childhood is a crucial stage of human development in which the lifestyles children adopt
can have a significant impact on their well-being throughout their lives. The aim of this study
was to analyze and compare the healthy habits and Body Mass Index (BMI) of students from a
primary school that participated in a program to promote physical activity and healthy eating one
year earlier with other students from two schools that had not participated in this type of program.
We analyzed a sample of 287 Spanish students, aged between 8 and 12 years. A survey of healthy
habits was completed, and anthropometric data were taken to determine their Body Mass Index
(BMI). The questionnaire data indicated that there are some significant differences (p = < 0.05) in
the consumption of some unhealthy foods between the evaluated groups. An amount of 11% of
the sample was considered obese and 26% were overweight; no significant differences were found
between the groups. This study suggests that the healthy habits strategy implemented by a school
improves pupils” habits, especially in reducing the consumption of unhealthy foods. Despite the
positive effects, the data indicate that these programs fall short of government recommendations,
particularly in areas such as physical activity and certain dietary choices.
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1. Introduction

Childhood is a crucial stage in human development when the lifestyles children adopt
can have a significant impact on their well-being throughout their lives. The habits and
behavioral patterns that children acquire at this stage can condition their physical and
mental health in the future. Early life experiences have a significant impact on the course
of development, influencing health, behavior, and learning throughout life [1,2]. Both
favorable and unfavorable experiences in childhood contribute to the formation of brain
development, which is reflected in the structure of brain architecture during the most
malleable stage [2,3].

In recent decades, interest in child-related studies has increased, mainly due to grow-
ing concerns about children’s long-term health and well-being [4]. The quality of early
relationships and caregiving experiences can have a significant impact on a child’s ability to
establish strong and healthy relationships in later life [5,6]. It is therefore vital to understand
and attend to children’s lifestyles from a multidisciplinary perspective.

In addition, nutrition and physical activity in childhood have been the subject of
significant enquiry in the scientific literature [7]. On the one hand, this research underlines
the importance of eating habits in childhood, pointing out that eating patterns formed in
childhood often persist into adulthood [8,9], as well as sports habits [10]. Promoting these
healthy habits from an early age will help children develop a healthy lifestyle that will
benefit them throughout their lives [2]. It is also important to remember that adult support
and example are essential for children to adopt these habits [11].
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The World Health Organization (WHO) has globally implemented various policies
and strategies to address and prevent unhealthy habits in children, particularly those
related to unhealthy eating, lack of physical activity, and the rising rates of childhood
obesity. Some notable policies include the WHO Global Strategy on Diet, Physical Activity
and Health, focusing on combating childhood obesity through guidelines promoting
breastfeeding, reducing consumption of added sugars and saturated fats, and advocating
for physical activity and nutrition education [12]. Additionally, the European strategy
for child and adolescent health and development by WHO aims to enhance the health
and well-being of children and adolescents, addressing factors such as nutrition, physical
activity, mental health, and safety [13]. The Global Strategy for Women'’s, Children’s,
and Adolescents” Health (2016-2030), a UN-driven initiative, is more comprehensive and
ambitious, emphasizing equity and aligning with the Sustainable Development Goals [14].

WHO works closely with governments, health organizations, educators, and com-
munities to promote these healthy habits worldwide and prevent chronic diseases, such
as obesity, which can have their roots in childhood [15]. Along these lines, Spain has
implemented a series of policies and actions aimed at promoting healthy habits among
children; some of the specific policies and measures include the following: The NAOS
Strategy (Nutrition, Physical Activity and Obesity Prevention) is an initiative of the Spanish
Ministry of Health that aims to promote healthy lifestyle habits in the population, with
a special focus on the prevention of obesity and related diseases. This strategy includes
awareness-raising campaigns, healthy eating guidelines, and physical activity promotion
programs [16]. Food Safety and Nutrition Law is specific legislation in Spain that regulates
aspects such as food advertising to children, nutrition labeling, and the composition of
school food [17]. Physical activity programs in schools have been promoted to encourage
regular physical activity among students [18].

On the other hand, education is positively associated with health as it helps to maintain
healthy lifestyles [19]. In this sense, the Primary Education curriculum gives importance to
healthy habits through the general objectives, giving value to hygiene and health, using
physical education, sport, and nutrition as means to favor personal and social develop-
ment [20]. Educational actions aimed at promoting healthy behaviors in the school environ-
ment are essential to prevent obesity and overweight in children, and teachers of various
subjects, especially physical education teachers, play a crucial role in this promotion [11].

Likewise, in the Physical Education curriculum in Primary Education, a subject related
to the promotion of healthy habits involving body hygiene, posture, and nutrition in both
physical activity and daily life is adopted. In addition, the aim of this subject is to foster
students” motor skills, which involves the integration of knowledge, methods, attitudes,
and emotions related to physical behavior [21]. Therefore, the subject of Physical Education
becomes a fundamental resource in the prevention of problems derived from sedentary
lifestyles such as childhood obesity.

Obesity has become a 21st century epidemic affecting the general population. Globally,
in 2016, more than 41 million children under 5 years of age were overweight or obese [22]. In
Spain, the situation is similar, as in 2015, 23.2% of children aged 6-9 years were overweight,
and 18.1% were obese. Its growth and prevalence are a cause for alarm and concern for
health institutions [22-24]. The PASOS study [25], representative of the Spanish population
aged 8 to 16 years, found a prevalence of 33.2% of overweight children and adolescents,
placing childhood obesity at 11.6% in Spain.

Several studies have pointed out that overweight children and adolescents are at
increased risk of cardiometabolic diseases, musculoskeletal capacity problems, among
others [22,26,27]. Technological devices in the home easily provide entertainment options
that replace previously outdoor activities involving physical activity. Together with seden-
tary lifestyles and unhealthy foods, they contribute to weight gain and obesity [28,29],
triggering detrimental health problems in the general population [22,26,27,30-32].

Due to this situation, different Autonomous Communities in Spain have implemented
various intervention programs in Spanish schools to promote healthy habits, mainly nutri-
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tion and physical activity. These strategies have provided some positive results, mainly
improving eating habits and impacting to a lesser extent on physical activity [33,34]. The
effectiveness of healthy habits programs is recognized, but information on their long-term
sustainability is often lacking.

One of the basic assumptions of educational systems is that what individuals learn in
educational institutions can be applied in everyday life. The purpose of a training action
is not for individuals to successfully pass an exam, but rather for them to be able to solve
problems or face situations where they put learned knowledge and skills into play. By
promoting this type of learning, the aim is not only to transmit facts, but also to develop
deep understanding and the ability to apply knowledge in real-world situations.

Therefore, this study aimed to analyze and compare the healthy habits and Body
Mass Index (BMI) of students from a primary school that participated in a program to
promote physical activity and healthy eating with other students from two schools that do
not participate in this type of program.

2. Materials and Methods
2.1. Sample

This study has a descriptive and quantitative cross-sectional design, including 145 girls
and 142 boys aged 8 to 12 years (mean 9.97 &+ 1.305), representing three primary schools out
of a total of nine, located in the 7th district of the city of a province in Spain: School 1 (CE1),
privately owned, participated in the previous school year in a healthy habits campaign,
whose main objective was to promote the health benefits of daily consumption of fresh fruit
and vegetables and to improve the eating habits of our society. In addition to promoting
extracurricular sports activities, School 2 (CE2), which is privately owned, and School 3
(CE3), which is publicly owned, have not participated in healthy habits campaigns. Schools
were selected based on convenience and availability. Informed consent was obtained from
both the parents of the students following the guidelines of the data protection law and the
approval of the Ethics Committee of the University of Alicante (UA-2020-09-01). Table 1
below shows the main characteristics of the schools.

Table 1. Main characteristics of the schools.

Characteristics CE1 CE2 CE3
Psychomotricity, chess,
Extracurricular sports gymnastics, Judo, football, belly Judo, ballet, theatre,
activitios basketball, indoor dancing, English, Mini basket, aerobics
football, judo, ballet, artistic workshop and IT
theatre, IT, English.
A total of 20% of pupils A total of 90% of the .
Geographical origin come from areas close pupils belong to the Most of the pupils
& . to the school, 80% from . live in the vicinity of
of pupils neighborhood where
areas far from the . the school.
the school is located.
school.
There is social
Most of the parents Most of the parents diversity in the
have a high average belong to a middle school, 80% of
Parent’s level of economic situation. The  socio-economic level, parents are middle
education proportion of parents ~ who have completed class and 20% are
with medium or higher their basic and upper and lower class.
education is 15%. secondary education. Parents’ level of

education is low.

In the area where the three schools are located, there is a private sports club that offers activities
such as soccer, basketball, judo, skating, rhythmic gymnastics, and karate.

In their curricular programs, the three schools dedicate a didactic unit to the contents of healthy habits in physical
education classes with a duration of 3 to 5 sessions.
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2.2. Instruments

The questionnaire is a quantitative research technique used for data collection that
allows massive applications and the collection of a large amount of information on a wide
range of issues at once. It allows all responses to be recorded consistently, which facilitates
data analysis.

Lifestyle Questionnaire: the questionnaire used was a modification of a survey carried
out by the Conselleria de Sanitat i Consum de la Genaralitat Valenciana (Department of
Health and Consumption of the Generalitat Valenciana) from the school health education
program [35]. From this survey, 15 multiple-choice questions were used, filled in by the
students, which asked about contents that help us to find out about eating habits, physical
activity habits, and sedentary lifestyles.

Weight and height were assessed using an electronic scale and a height-measuring
device. BMI was then calculated. To determine obesity and overweight within the study
group, we compared the BMI values obtained with the reference distribution provided by
the Orbegozo Foundation [26,36]. In this study, obesity is defined as a BMI at or above the
97th percentile, while overweight is defined as a BMI at or above the 85th percentile.

2.3. Procedure

The first step was to contact the school principals to present the project and request
permission from the schools in writing. Once these were obtained, a letter was sent to
parents informing them about the tests and requesting their permission for their children
to participate. On the other hand, a meeting was held with the Physical Education teachers
to explain the test procedure and to obtain their collaboration and consent to organize
the data collection with them, as the tests were carried out during Physical Education
hours. The lifestyle survey was given to physical education teachers who administered
it in their respective classes. Once the questionnaire was applied, weight and size were
evaluated by the researcher. Weight and size measurements were performed with the
children wearing shorts and a t-shirt while being barefoot. The questionnaires and the
collection of anthropometric data were carried out between May and June.

The IBM SPSS 26.0 software for Windows was used for data analysis, applying de-
scriptive statistics. For the comparison of nominal variables, contingency tables were used,
and Pearson’s chi-square test (X2) was used to test the association between variables. Also,
one-way, factorial analysis of variance or factor ANOVA was used, post hoc Scheffer. A
significance level of p < 0.05 was set.

3. Results

The most important results of this study are highlighted below, giving greater rele-
vance to those questions that demonstrate a significant difference between the schools.

3.1. Sedentary Habits

Electronic devices such as television, computers, and video games are one of children’s
favorite pastimes. The use of these devices is strongly associated with sedentary human
behavior, especially as the number of households with multiple devices increases day
by day. Table 2 shows the amount of time children use electronic devices. Our data
indicate that the majority of students (60.3%) watch TV less than two hours a day. After the
application of the ANOVA statistic, a significant difference was found between the CE1
and the CE3 (p = 0.028).

Regarding the use of computers and video games, the data indicate that approximately
80% use these devices for less than two hours and no significant differences are found
between schools.
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Table 2. Habits of sedentary lifestyles according to educational centers.

CE1 CE2 CE3 Total
Hours of Sedentary
n % n % n % n %

Less than 2 h 69 689 52 571 52 547 173 603

Hours TV Between 2 and 3 h 29 287 29 319 31 326 89 310
More than 3 h 3 30 10 110 12 216 25 8.7

Less than 2 h 82 812 70 77 69 726 221 770

Hours PC and VG Between 2 and 3 h 14 139 12 131 19 200 45 157
More than 3 h 5 49 9 90 7 74 21 7.3

3.2. Sports Habits

Approximately 80% of students report doing physical activity at least once a week.
Of the total sample, about half (47%) participate in sports several times a week, 19% once
a week, 17% every day, and 16% never participate in sports, as shown in Table 3. When
dividing the sample by school, we can see that between the variables type of school and
sport frequency, there is a significance level of p = 0.05 between schools CE1 and CE3.

Table 3. Frequency of sports practice according to educational centers.

S . CE1 CE2 CE3 Total
ort Frequenc

P 1 y n % n % n % n %
Never 7 6.9 19 20.9 20 21.1 46 16.0
One a week 19 18.8 15 16.5 22 23.2 56 19.5
Several times a week 56 55.4 44 48.4 35 36.8 15 47.0
Every day 19 18.8 13 14.3 18 189 50 17.4
Total 101 100 91 100 95 100 287 100

3.3. Eating Habits

Breakfast is one of the most important meals of the day and is essential for children
to gain strength to face the day. Our data show that 56.8% of students consume milk
and some industrial pastries for breakfast, 37.0% say they only drink milk, 4.9% only eat
industrial pastries, and 1% say they do not eat breakfast. No significant differences were
found between schools.

If we look at milk consumption, the data reveal that 45.3% of pupils drink one glass or
less of milk per day, 36.6% drink two glasses of milk per day, and 18.1% drink more than
two glasses per day. No significant differences were found between schools.

Table 4 shows the weekly consumption of some essential foods in child nutrition,
expressed in absolute numbers and percentages. No significant differences were found
between schools.

Table 5 shows the frequency of consumption of ultra-processed food products. There
is a significant difference in the consumption of snacks between CE1 and CE2 (p = 0.009),
CE1 and CE3 (p = 0.001). There is also a significant difference in the consumption of sugary
soft drinks between CE1 and CE3 (p = 0.001). Another ultra-processed food product is
hamburgers, where there is also a significant difference between school type CE1 and type
CE2 (p = 0.005).
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Table 4. Consumption of essential foods in child nutrition according to educational centers.

CE1 CE2 CE3 Total
Consumption of Essential Foods

n % n % n % n %
Never 35 347 34 374 37 389 106 369
Vegetables 1 to 3 times a week 50 495 37 407 39 411 126 439
3 to 6 times a week 7 6.9 10 110 11 116 28 9.8

Every day 9 8.9 10 110 8 8.4 27 9.4

Never 26 257 17 187 29 305 72 25.1
. 1 to 3 times a week 20 198 32 352 17 179 69 24.0
Fruits 3 to 6 times a week 55 545 41 451 49 516 145 505
Every day 0 0.0 1 1.1 0 0.0 1 0.3
Never 52 515 40 440 36 379 128 446
1 to 3 times a week 42 416 40 440 43 453 125 436
Meat 3to6timesaweck 7 69 11 121 16 168 34 118
Every day 0 0.0 0 0.0 0 0.0 0 0.0

Never 8 7.9 8 8.8 6 6.3 22 7.7
. 1 to 3 times a week 56 554 37 40.7 52 547 145 505
Fish 3 to 6 times a week 32 317 40 440 31 326 103 359
Every day 5 5.0 6 6.6 6 63 17 59
Never 27 267 20 220 21 221 68 23.7
Legumes 1 to 3 times a week 49 485 51 560 47 495 147 51.2
3 to 6 times a week 25 248 20 220 27 284 72 25.1

Every day 0 0.0 0 0.0 0 0.0 0 0.0
Never 44 436 15 165 38 400 97 33.8
Dairy products 1 to 3 times a week 32 317 46 505 35 368 113 394
(cheese, yogurt 3 to 6 times a week 25 248 30 330 22 232 77 268
Every day 0 0.0 0 0.0 0 0.0 0 0.0

Table 5. Frequency of consumption of ultra-processed foods by educational center.

CE1 CE2 CE3 Total
Consumption of Ultra-Processed Foods
n % n % n % n %
Never 20 198 9 9.9 16 16.8 45 15.7
Hamburgers 1 to 3 times a week 69 683 55 604 61 642 185 645
3 to 6 times a week 12 119 27 297 18 187 57 19.9
Every day 0 0.0 0 0.0 0 0.0 0 0.0
Never 19 188 9 99 10 105 38 13.2
1 to 3 times a week 69 683 49 538 50 526 168 585
Snacks 3 to 6 times a week 8 79 27 297 23 242 58 202
Every day 5 5.5 6 6.6 12 126 23 8.0
Never 28 277 20 220 17 179 65 22.6
Sugary drinks 1to3 t?mes a week 52 515 52 571 48 505 152 53.0
3 to 6 times a week 20 198 12 132 16 16.8 48 16.7
Every day 1 1.0 7 7.7 14 147 22 7.7
Never 36 356 30 330 27 284 93 324
. 1 to 3 times a week 50 495 48 527 49 516 147 512
Candies 3 to 6 times a week 15 149 13 143 19 200 47 164
Every day 0 0.0 0 0.0 0 0.0 0 0.0

The results corresponding to the prevalence of overweight and obesity indicate that
the average values of the BMI increase with age in the case of boys, while in girls there is
an increase between eight and ten years as well as a slight decrease. Tables 6 and 7 show a
list of students’ anthropometric characteristics.
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Table 6. Distribution of weight, size, and body mass index (BMI) statistics by age of boy.

Boys
Weight/kg Height/cm BMI
Age Mean sd p* Mean sd p* Mean sd p*
8 years 35.5 7.6 97 1.36 0.05 92 19.0 2.90 84
9 years 37.1 7.9 90 1.37 0.06 75 19.5 3.05 78
10 years 39.2 9.8 88 1.41 0.07 75 19.4 3.46 70
11 years 45.7 9.5 88 1.46 0.08 75 19.6 3.06 68
12 years 50.6 10.9 88 1.55 0.09 88 20.7 2.98 65

* percentile.

Table 7. Distribution of weight, size, and body mass index (BMI) statistics by age of girl.

Girls
Weight/kg Stature/cm BMI
Age Mean sd p* Mean sd p* Mean sd p*
8 years 28.8 2.58 60 1.31 0.05 75 16.6 1.0 46
9 years 374 7.89 78 1.38 0.06 75 19.4 3.4 73
10 years 42.5 9.63 80 1.45 0.06 79 20.1 3.7 74
11 years 451 8.47 77 1.50 0.05 78 19.8 3.1 60
12 years 45.7 10.7 70 1.53 0.05 71 19.3 41 54

* percentile.

The BMI data revealed 11% of this sample was considered obese and 26% was over-
weight. When we separate the sample into groups according to schools and BMI, we
observe that obesity rates are quite similar in the three schools (CE1 = 10.9%; CE2 = 12.1%;
CE3 =11.6). As for overweight, CE1 shows a slightly lower percentage (21.8%) compared
to CE2 (28.6%) and CE3 (27.4%). When ANOVA analysis was performed, no significant
differences were observed between students in the different schools.

4. Discussion

Therefore, the aim of this study was to analyze the healthy habits and growth of pupils
in a primary school that participated in a program to promote healthy lifestyles and pupils
in two other schools not participating in these strategies.

4.1. Sedentary and Physical Activity Habits

Two-thirds of the world’s population maintain sedentary practices, a result of the
urbanization of the population. Currently, the Spanish population lives in large cities,
specifically seven out of every ten Spaniards live in urban areas and in the case of Alicante
approximately 75% [37]. This leads to reduced recreational spaces, a greater flow of vehicles,
and adding to this situation, the excessive use of electronic devices for the entertainment
of children and adolescents such as computers, television, or video games, which in some
cases hinder and in other cases reduce children’s play in the street [38]. There are more
and more new activities carried out in free time such as watching television, playing
video games, or browsing the internet [18,39]. In this sense, Paniagua [40] tells us that all
Spanish homes have at least one television; at 6 years old, approximately 20% of children
have electronic devices in their room; between 9 and 17 years old, 30% of minors report
the presence of a television in their room. In other countries such as the United States,
children under eight years of age mostly live in a home with a television and mobile
multimedia devices [41]. On the other hand, in recent years, the number of children who
have their own tablets has increased (from 7% in 2013 to 42% in 2017) [42]. This confirms
that the hours that children spend in front of these electronic devices take away time from
carrying out other more active recreational activities, because they are spending more time
on television, computers, or video games than reading for entertainment or engaging in
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physical activity [40,41]. Based on the results of our survey, especially on the questions
about the frequency of daily hours in front of a computer, television, and video game,
we can say that for the children in the sample, television continues to be the preferred
entertainment over videos, games, and the computer. The data indicate that most of the
students in the sample watch television less than 120 min/day. Data differ from other
studies, where the average daily television consumption among children and adolescents is
greater than two hours a day [41,42]. Minors spend 126 min/day in front of the television
on school days and 150 on weekends [40]. On the other hand, the PASOS study [25] carried
out in Spain revealed that the average screen time is very high, both on weekdays (193.9 min
per day on average) and on weekends (288.4 min on average). One of the most relevant
findings of our research has been the difference that we have found between educational
centers. Children in school 1 watch less television than those in school 3. This difference
may be related to the school’s healthy habits campaign, which focuses on healthy behaviors,
or to socio-cultural differences between families.

On the other hand, the practice of physical activity during childhood and school
years plays a significant role in promoting physical, motor, and cognitive development, in
addition to maintaining health [43]. Regarding the frequency of sports practice outside
of school, according to our research, the studies carried out by Rodriguez et al. [44], and
the ALADINO Study [45], around 70% of children between 8 and 10 years old do some
physical activity outside of school hours, at least once a week, which are data that coincide
with ours. Likewise, these results are reflected in the study of German schoolchildren
between 7 and 11 years old, where 70% are linked to a sports club [21]. In this regard, the
current recommendation suggests 60 min a day of physical activity [18]; this prevalence
in the European Union ranges from 11% to 46% in European children and from 5% to
29% in the case of girls [46]. These data coincide with ours where approximately 17%
of students carry out daily physical activity. On the other hand, the PASOS study [47]
shows that the percentage of the Spanish child and adolescent population that reaches the
WHO recommendation regarding the practice of moderate or vigorous physical activity is
only 36.7%.

Although the data on the practice of physical activity are generally lower than the
recommendations, CE1 has a higher percentage of students who practice some sports
activity outside of school hours compared to CE2 and with a significant difference compared
to CE3. This may be related to the offer of extracurricular sports activities or, as mentioned
above, this difference may be due to the healthy habits campaign. It is worth mentioning
that some studies indicate that strategies to promote physical activity have had less impact
than healthy eating strategies [33,34].

4.2. Eating Habits

Considering that nutrition directly influences the development and growth of children,
a good diet can reduce avoidable chronic diseases and even improve quality of life [8,9].
As we have observed in the results of our research, which agree with the research of the
Aladino study [45], the intake and frequency of some foods such as raw vegetables and
boiled vegetables have revealed to us that the subjects show a low consumption of these
foods. Regarding the consumption of fruit, although it is greater than that of vegetables,
this is still a low consumption with respect to nutritional recommendations. As we have
observed, the results of our research agree with the ALADINO study [48], that taking
into account the recommendation to include five servings of fruit and/or vegetables daily
in the diet, the study figures indicate that this aspect of the diet can be improved. Only
about 30% of schoolchildren eat fresh fruit daily and 13.0% eat vegetables daily. The results
also indicate that CE1 registers a greater consumption of these foods, despite not finding
significant differences between educational centers.

When analyzing the consumption of some high-calorie foods, our results show that the
intake of snacks is consumed three to six times by approximately 20% of students, a figure
lower than that presented by the Aladino study [45,48], which reports that more than 70%
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of schoolchildren consume this type of food between one and three times a week. When
we conduct an analysis by school, we see that there is a significant difference between CE1,
which consumes these products to a lesser extent than CE2 and CE3. This difference could
be explained by the participation of CE1 in the healthy habits strategy. Other high-calorie
products analyzed were sugary soft drinks. In relation to our sample, approximately 50%
consumed sugary soft drinks between one and three times per week, a figure higher than
that presented by the ALADINO study [48] (36.8%). Sugary soft drinks are consumed
to a lesser extent in CE1 with a significant difference in daily consumption compared to
CE3. These results are alarming, since the consumption of unhealthy foods is considered a
risk factor for non-communicable diseases [9]. Also, here we find a significant difference
between school 1 and schools 3; these differences may be related for the reasons mentioned
above, where school 1 is carrying out a healthy diet campaign for students. Hamburgers
are widely enjoyed around the world, appreciated for their convenience, affordability, and
delicious taste. In Spain, according to MAPA [49], the weekly consumption of hamburgers
exceeds three million units. Despite their popularity, hamburgers are considered unhealthy,
due to their high levels of saturated fats and low fiber content [50]. The consumption of fast
food, such as hamburgers or hot dogs, occurs daily in 10% of adolescents and weekly in
41% [51]. Our data report that students mostly consume this product between one and three
times a week. CE1 presents lower consumption of this product with a significant difference
with CE2. Food habits and preferences are formed from childhood but are modulated by the
influence of numerous factors, among which the influence of the family, the socioeconomic
environment, and the school environment stand out, among others [39,52].

4.3. Height, Weight Growth, and Body Mass Index

Growth depends on the genotype and external factors such as the socioeconomic
circumstances of a population, as well as nutrition and the absence of diseases [53].

The weight and height of the subjects in the sample, in both sexes, follow a normal
growth development pattern when compared with the standards of other studies of the
Spanish population [54,55]. The “growth spurt” that occurs during puberty is earlier in
girls than in boys [55]. This is also reflected in the case of the sample of this study, where
girls at the age of 8 to 9 years present a greater increase in height in relation to boys, their
height beginning to stabilize at age 12; on the other hand, there is an increase in the height
of children at the age of 11 to 12 years.

Body weight, like height, has increased in recent decades in the Spanish population
with the consequent increase in BMI [48]. The ALADINO study in 2019 [48] showed a
prevalence of obesity of 17.3% and estimated overweight was 23.3% for the age group
between 6 and 9 years. The PASOS study [25] shows that 22.3% of children between 8 and
12 years of age are overweight and 13.3% are obese. Our study reveals a lower figure (11%)
in obesity. The same does not happen with overweight, since there is a prevalence of 26% in
our students, a figure higher than that of this study. No significant differences were found
between the schools in the sample, with similar percentages of obesity. However, in terms
of overweight, school CE1 has a lower prevalence percentage, which is not significant,
compared to the other two schools.

As we have mentioned previously, obesity is considered by the WHO as the epidemic
of the 21st century due to the connotations it has in terms of its impact on health. The
increase in obesity in children aged 6 to 11 has more than doubled since 1960, accelerating
its growth in the late 1980s in all countries among young people and adults [18,56]. Taking
into account that this is a health problem that has been increasing in Spain as well as in
other advanced Western countries and in countries with less economic progress [18,57],
international organizations such as the World Health Organization and the Ford Task Force
International Organization and the health systems of different countries have launched
various programs in order to prevent this disease, since in the childhood stage of life,
overweight and obesity are not associated with higher short-term mortality rates, but with
a higher risk in adulthood [55]. Reviewing the reports of overweight and obesity from
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the last 10 years provided by the ALADINO study [48], they reflect a stabilization of the
increasing trend of body mass index (BMI) in children and adolescents. This fact may
be associated with the strategies emanating from government agencies that focus their
campaigns on combating a sedentary lifestyle and unhealthy eating habits, two of the
primary factors that have influenced the increase in obesity [53,57].

One of the limitations of this study lies in the absence of previous data on the healthy
habits of the students who were part of the healthy intervention program. The availability
of this information would have provided a more solid basis for a more accurate assessment
of the impact of the program.

Another limitation to mention is that some factors have not been taken into account,
such as the socio-economic situation of the pupils, which would allow us to obtain more
complete information on healthy lifestyles.

As future lines of research, we consider addressing the long-term effects of school pro-
grams aimed at promoting physical activity and healthy eating in childhood, analyzing the
impact on the health and well-being of participants as they progress through adolescence
and adulthood, identifying common barriers and facilitators of participation.

5. Conclusions

Regarding the objective of our study, we can say that the healthy habits strategy
improves the healthy habits of students, especially in the consumption of unhealthy foods,
with significant differences compared to the rest of the students.

The practice of extracurricular physical activity is more frequent in students from the
school that participated in the healthy habits’ strategy, showing significant differences with
the public school.

Overweight and obesity are high in the sample of schoolchildren; no significant
differences were found between children from the different schools.

Although the data show positive impacts of healthy programs on students, it is evident
that they do not fully comply with the recommendations of government agencies in the
daily consumption of fruits and vegetables and the frequency of physical activity.

Funding: This research received no external funding.

Institutional Review Board Statement: This study was conducted in accordance with the Declaration
of Helsinki, and approved by Ethics Committee of UNIVERSITY OF ALICANTE (protocol code
UA-2020-09-01 and date of 10 February 2020).

Informed Consent Statement: Informed consent was obtained from all subjects involved in this study.

Data Availability Statement: The data presented in this study are available on request from the
corresponding author.

Conflicts of Interest: The author declares no conflict of interest.

References

1. Mollborn, S.; James-Hawkins, L.; Lawrence, E.; Fomby, P. Health Lifestyles in Early Childhood. J. Health Soc. Behav. 2014, 55,
386—402. [CrossRef] [PubMed]

2. O’Toole, T.P; Blanck, H.M.; Flores-Ayala, R.; Rose, K.; Galuska, J.; O" Connor, A.; Petersen, R.; Hacker, K. Five Priority Public
Health Actions to Reduce Chronic Disease Through Improved Nutrition and Physical Activity. Health Promot. Pract. 2022, 23
(Suppl. S1), 55-11S. [CrossRef] [PubMed]

3. Santos-Jara, M.; Ordofiez-Urgilés, ]. Creacién de programas no formales para la Aprendizajes y retos de los objetivos de desarrollo
sostenible. In Universidad, Aprendizajes y Retos de los Objetivos de Desarrollo Sostenible; Universidad Nacional de Educacién:
Azogues, Ecuador, 2022; pp. 27-36.

4. Center on Developing Child. La Teoria del Cambio para el Desarrollo Infantil: Crear Capacidades en los Adultos. Center on the
Developing Child at Harvard University. 2016. Available online: https://developingchild.harvard.edu/translation/la-teoria-del-
cambio-para-el-desarrollo-infantil-crear-capacidades-en-los-adultos/ (accessed on 28 October 2023).

5. Rippe, ].M. Lifestyle Medicine: The Health Promoting Power of Daily Habits and Practices. Am. ]. Lifestyle Med. 2018, 12, 499-512.

[CrossRef] [PubMed]


https://doi.org/10.1177/0022146514555981
https://www.ncbi.nlm.nih.gov/pubmed/25413801
https://doi.org/10.1177/15248399221120507
https://www.ncbi.nlm.nih.gov/pubmed/36374608
https://developingchild.harvard.edu/translation/la-teoria-del-cambio-para-el-desarrollo-infantil-crear-capacidades-en-los-adultos/
https://developingchild.harvard.edu/translation/la-teoria-del-cambio-para-el-desarrollo-infantil-crear-capacidades-en-los-adultos/
https://doi.org/10.1177/1559827618785554
https://www.ncbi.nlm.nih.gov/pubmed/30783405

Int. J. Environ. Res. Public Health 2024, 21, 418 11 0f 12

10.

11.

12.

13.

14.

15.

16.
17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

Sevilla-Vera, Y.; Valles, M.; Cortes, M.; Fernandez, C.; Solano, N. Habitos saludables en la nifiez y la adolescencia en los entornos
rurales. Un estudio descriptivo y comparativo. Nutr. Hosp. 2021, 38, 1217-1223. [CrossRef] [PubMed]

Solano-Pinto, N.; Solbes-Canales, I.; Fernandez-Cézar, R.; Calderén-Lépez, S.; Pozo-Bardera, C. Habitos saludables en la primera
infancia y en sus familias. Una invitacion a la reflexion. Demetra 2017, 12, 803-821. [CrossRef]

Pareja-Sierra, S.L.; Roura-Carvajal, E.; Mila-Villarroel, R.; Adot-Caballero, A. Estudio y promocion de habitos alimentarios
saludables y de actividad fisica entre los adolescentes espafioles: Programa TAS (ta y Alicia por la salud). Nutr. Hosp. 2018, 35,
121-129. [CrossRef] [PubMed]

Antwi, J. Nutrition education impact on nutrition knowledge, attitude and practice of schoolchildren: A pilot study in Ghana.
Curr. Dev. Nutr. 2020, 4, 1287. [CrossRef]

Oliveira, M.L.d.; Castagnoli, J.d.L.; Machado, KM.C.; Soares, ].M.; Teixeira, F.; Schiessel, D.L.; Santos, E.F.d.; Novello, D.
Interdisciplinary Educational Interventions Improve Knowledge of Eating, Nutrition, and Physical Activity of Elementary
Students. Nutrients 2022, 14, 2827. [CrossRef]

Gamez-Calvo, L.; Hernandez-Beltran, V.; Pimienta-Sanchez, L.P.; Delgado-Gil, S.; Gamonales, ].M. Revision sisteméatica de
programas de intervencién para promover héabitos saludables de actividad fisicav y nutriciéon en escolares espafioles. Arch.
Latinoam. Nutr. 2022, 72, 294-305. [CrossRef]

World Health Organization. Global Strategy on Diet Activity and Health; World Health Organization: Geneva, Switzerland, 2004.
World Health Organization, Regional Office for Europe. European Strategy for Child and Adolescent Health and Development; WHO
Regional Office for Europe: Copenhagen, Denmark, 2005. Available online: https:/ /iris.who.int/handle/10665/107677 (accessed
on 21 October 2023).

Every Woman Every Child. The Global Strategy for Women’s, Children’s and Adolescents” Health (2016-2030); Every Woman Every
Child: New York, NY, USA, 2015.

Ministerio de Sanidad y Consumo. La Estrategia NAOS. Estrategia para la Nutricion, Actividad Fisica y Prevencion de la Obesidad,;
Agencia Espafiola de Seguridad Alimentaria: Madrid, Spain, 2011.

Jefatura del Estado. Ley 17/2011, de 5 de Julio 2011. Seguridad alimentaria y nutricién. Bol. Of. Estado 2011, 160, 1-35.
Aranceta, J.; Pérez, C.; Campos, ].; Calderén, V. Proyecto PERSEO: Disefio y metodologia del estudio de evaluacién. Rev. Esp.
Nutr. Comunitaria 2013, 19, 76-87.

Raghupathi, V.; Raghupathi, W. The influence of education on health: An empirical assessment of OECD countries for the period
1995-2015. Arch. Public Health 2020, 78, 20. [CrossRef] [PubMed]

Ley Organica 3/2020, de 29 de Diciembre, Por la que se Modifica la Ley Orgdnica 2/2006, de 3 de Mayo, de Educacion. (BOE num. 340,
30 12 2020). Available online: https:/ /www.boe.es/eli/es/10/2020/12/29/3 (accessed on 26 October 2023).

DECRETO 106/2022, de 5 de Agosto, del Consell, por el que se Establece la Ordenacion y el Curriculo de Educacion Primaria [2022/7572];
Generalitat Valenciana: Valencia, Spain, 2022. Available online: https://dogv.gva.es/portal/ficha_disposicion_pc.jsp?sig=007279
/2022&1.=1 (accessed on 26 October 2023).

World Health Organization. Obesity and Overweight. 2018. Available online: https:/ /www.who.int/news-room/fact-sheets/
detail / obesity-and-overweight (accessed on 21 October 2023).

Reid, R.E.R;; Fillon, A.; Thivel, D.; Henderson, M.; Barnett, T.A.; Bigras, J.L.; Mathieu, M.E. Can anthropometry and physical
fitness testing explain physical activity levels in children and adolescents with obesity? . Sci. Med. Sport 2020, 23, 580-585.
[CrossRef] [PubMed]

World Health Organization. European Childhood Obesity Suveillance Initiative (COSI). 2012. Available online: http://www.
euro.who.int/en/what-we-do/health-topics/diseaseprercution /nutrition/policy (accessed on 20 January 2023).

Wicklow, A.B.; Becker, A.; Chateau, D.; Palmer, K.; Kozyrskij, A.; Sellers, E.A.C. Comparison of anthropometric measurements in
children to predict metabolic syndrome in adolescence: Analysis of prospective cohort data. Int. J. Obes. 2015, 39, 1070-1078.
[CrossRef] [PubMed]

Gasol Foundation Europa. Estudio PASOS 2022. Physical Activity, Sedentarism, Lifestyles and Obesity of Spanish Youth. 2023.
Available online: https:/ /gasolfoundation.org/es/estudio-pasos/#descarga2022 (accessed on 2 March 2024).

Thivel, D.; Ring-Dimitriou, S.; Weghuber, D.; Frelut, M.-L.; O’'Malley, G. Muscle Strength and Fitness in Pediatric Obesity: A
Systematic Review from the European Childhood Obesity Group. Obes. Facts 2016, 9, 52-63. [CrossRef] [PubMed]

Kushner, R.F;; Horn, D.B.; Butsch, W.S.; Brown, ].D.; Duncan, K.; Fugate, C.S.; Gorney, C.; Grunvald, E.L.; Igel, L.I; Pasarica, M.;
et al. Development of Obesity Competencies for Medical Education: A Report from the Obesity Medicine Education Collaborative.
Obesity 2019, 27, 1063-1067. [CrossRef] [PubMed]

Marcelin, G,; Silveira, A.L.M.; Martins, L.B.; Ferreira, A.V.; Clément, K. Deciphering the cellular interplays underlying obesityin-
duced adipose tissue fibrosis. J. Clin. Investig. 2019, 129, 4032-4040. [CrossRef] [PubMed]

Ahrens, W.; Pigeot, I.; Pohlabeln, H.; De Henauw, S.; Lissner, L.; Molndr, D.; Moreno, L.A.; Tornaritis, M.; Veidebaum, T.; Siani, A.;
et al. Prevalence of overweigth and obesity in European children below the age of 10. Int. J. Obes. 2014, 38, 99-107. [CrossRef]
[PubMed]

Verdd, E.; Homs, J.; Boadas-Vaello, P. Physiological Changes and Pathological Pain Associated with Sedentary Lifestyle-Induced
Body Systems Fat Accumulation and Their Modulation by Physical Exercise. Int. . Environ. Res. Public Health 2021, 18, 13333.
[CrossRef]

Lobstein, T. Maternal and child obesity: Some policy chanllenges. Proc. Nutr. Soc. 2011, 70, 506-513. [CrossRef]


https://doi.org/10.20960/nh.03484
https://www.ncbi.nlm.nih.gov/pubmed/34431305
https://doi.org/10.12957/demetra.2017.28657
https://doi.org/10.20960/nh.2137
https://www.ncbi.nlm.nih.gov/pubmed/30070134
https://doi.org/10.1093/cdn/nzaa059_004
https://doi.org/10.3390/nu14142827
https://doi.org/10.37527/2022.72.4.007
https://iris.who.int/handle/10665/107677
https://doi.org/10.1186/s13690-020-00402-5
https://www.ncbi.nlm.nih.gov/pubmed/32280462
https://www.boe.es/eli/es/lo/2020/12/29/3
https://dogv.gva.es/portal/ficha_disposicion_pc.jsp?sig=007279/2022&L=1
https://dogv.gva.es/portal/ficha_disposicion_pc.jsp?sig=007279/2022&L=1
https://www.who.int/news-room/fact-sheets/detail/obesity-and-overweight
https://www.who.int/news-room/fact-sheets/detail/obesity-and-overweight
https://doi.org/10.1016/j.jsams.2019.12.005
https://www.ncbi.nlm.nih.gov/pubmed/31926870
http://www.euro.who.int/en/what-we-do/health-topics/diseaseprercution/nutrition/policy
http://www.euro.who.int/en/what-we-do/health-topics/diseaseprercution/nutrition/policy
https://doi.org/10.1038/ijo.2015.55
https://www.ncbi.nlm.nih.gov/pubmed/25869598
https://gasolfoundation.org/es/estudio-pasos/#descarga2022
https://doi.org/10.1159/000443687
https://www.ncbi.nlm.nih.gov/pubmed/26901423
https://doi.org/10.1002/oby.22471
https://www.ncbi.nlm.nih.gov/pubmed/31231957
https://doi.org/10.1172/JCI129192
https://www.ncbi.nlm.nih.gov/pubmed/31498150
https://doi.org/10.1038/ijo.2014.140
https://www.ncbi.nlm.nih.gov/pubmed/25376223
https://doi.org/10.3390/ijerph182413333
https://doi.org/10.1017/S0029665111003156

Int. J. Environ. Res. Public Health 2024, 21, 418 12 0of 12

32.

33.

34.
35.

36.
37.
38.
39.
40.
41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

Pérez, F.S.; Muros Molina, J.J.; Gdmiz Sanchez, V.M.; Ortega, F.Z. Revision tedrica de programas de educacién para la salud en
Espana. Sport. Sci. . 2021, 7, 1-24. [CrossRef]

Trescastro-Lopez, E.M.; Martinez-Garcia, A. Actividades de educacién alimentaria para alumnos de infantil y primaria en colegios
de la provincia de Alicante. Rev. Esp. Nutr. Comunitaria 2020, 26, 56-62. [CrossRef]

Conselleria de Sanitat i Consum Diogndstico de Salud Escolar en el Area de L’ Alicanti; El Autor: Alicante, Spain, 1994.

Sobradillo, B.; Aguirre, A.; Aresti, U.; Bilbao, A.; Fernadez-Ramos, C.; Lizarraga, A.; Lorenzo, H.; Madariaga, L.; Rica, I.; Ruiz, L;
et al. Curvas y Tablas de Crecimientos. Estudio Longitudinal y Transversal; Fundacion Faustino Orbegozo: Bilbao, Spain, 2004.
Goerlich, F; Reig, E. Las Areas Urbanas Funcionales en Espafia: Economia y Calidad de vida; Fundacién BBVA: Bilbao, Spain, 2020.
Consiglio, E. Enfermedades emergentes no infecciosas. Rev. Panam Salud Piiblica 2008, 24, 361-368. [CrossRef] [PubMed]
Lopez-Sobaler, A.; Aparicio, A.; Salas-Gonzélez, M.D.; Loria-Kohen, V.; Bermejo-Lépez, L. Obesidad en la poblacion infantil en
Espana y factores asociados. Nutr. Hosp. 2021, 38, 27-30. [CrossRef] [PubMed]

Paniagua, H. El impacto de las pantallas: Television, ordenador y videojuegos. Pediatr. Integral 2018, XXII, 178-186.
Mielgo-Ayuso, J.; Aparicio-Ugarriza, R.; Castillo, A.; Ruiz, E.; Avila, ] M.; Aranceta-Bartrina, J.; Gil, A.; Ortega, R.M.; Serra-Majem,
L.; Varela-Moreiras, G.; et al. Sedentary behavior among Spanish children and adolescents: Findings from the ANIBES study.
BMC Public Health 2017, 17, 94. [CrossRef] [PubMed]

Kim, K.M.; Chung, U.S. Emotional and Behavioral Correlates of Exposure to Electronic Media in School-Aged Children: A
Prospective Study. J. Korean Med. Sci. 2023, 38, €283. [CrossRef] [PubMed]

Chaput, J.-P.; Willumsen, J.; Bull, F; Chou, R.; Ekelund, U.; Firth, J.; Jago, R.; Ortega, EB.; Katzmarzyk, P.T. 2020 WHO guidelines
on physical activity and sedentary behaviour for children and adolescents aged 5-17 years: Summary of the evidence. Int. J.
Behav. Nutr. Phys. Act. 2020, 17, 141. [CrossRef] [PubMed]

Rodriguez-Fernandez, ].E.; Rico-Diaz, J.; Neira-Martin, P.J.; Navarro-Paton, R. Actividad fisica realizada por escolares espafioles
segtn edad y género. Retos Nuevas Tend. Educ. Fisica Deporte Recreacion 2021, 39, 238-245.

Estudio ALADINO. Estudio de Vigilancia del Crecimiento, Alimentacion, Actividad Fisica, Desarrollo Infantil y Obesidad en Espafia; Min-
isterio de Sanidad, Servicios Sociales e Igualdad: Madrid, Spain, 2016. Available online: https:/ /www.observatoriodelainfancia.
es/oia/esp/documentos_ficha.aspx?id=5040 (accessed on 27 March 2024).

Drenowatz, C.; Steiner, R.; Brandstetter, S.; Klenk, J.; Wabitsch, M.; Steinacker, J. Organized Sports, Overweights, and Physical
Fitness in Primary School Children in Germany. | Obes. 2013, 2013, 935245. [CrossRef]

Estudio ALADINO. Estudio de Vigilancia del Crecimiento, Alimentacion, Actividad Fisica, Desarrollo Infantil y Obesidad en Esparfia;
Ministerio de Sanidad, Servicios Sociales e Igualdad: Madrid, Spain, 2019. Available online: https://www.fen.org.es/publicacion/
estudio-de-vigilancia-del-crecimiento-alimentacion-actividad-fisica-desarrollo-infantil-y-obesidad-en-espana-2019 (accessed on
27 March 2024).

Gasol Foundation Europa. Estudio PASOS 2019. Physical Activity, Sedentarism, Lifestyles and Obesity of Spanish Youth. 2023.
Available online: https://gasolfoundation.org/es/estudio-pasos/#descarga2019 (accessed on 23 October 2023).

MAPA. Informe del Consumo de Alimentacion en Espaiia 2017; Ministerio de Agricultura, Pesca y Alimentacién. Gobierno de Esparia.
Secretaria General Técnica—Centro de Publicaciones: Madrid, Spain, 2018.

Horrillo, C.; Diaz-Caro, E.; Crespo-Cebada, D.; Tejerina, FJ.; Mesias, A.; Rodriguez-Ledesma, S.; Garcia-Torres, N. Perceptions of
Spanish consumers towards novel lamb burgers enriched with natural antioxidants and healthy fatty acids. Ital. ]. Food Sci. 2022,
34,11-24. [CrossRef]

Palenzuela Paniagua, S.M.; Pérez Milena, A.; Torres, L.A.; Fernandez Garcia, J.A.; Maldonado Alconada, J. La alimentacion en el
adolescente. An. Sist. Sanit. Navar. 2014, 37, 47-58. [CrossRef] [PubMed]

Scaglioni, S.; De Cosmi, V.; Ciappolino, V.; Parazzini, F.; Brambilla, P.; Agostoni, C. Factors Influencing Children’s Eating
Behaviours. Nutrients 2018, 10, 706. [CrossRef] [PubMed]

Flores-Dorantes, M.T.; Diaz-Lépez, Y.E.; Gutiérrez-Aguilar, R. Environment and Gene Association with Obesity and Their Impact
on Neurodegenerative and Neurodevelopmental Diseases. Front. Neurosci. 2020, 14, 863. [CrossRef] [PubMed]

Carrascosa, L.; Fernandez, ].M.; Fernandez, C.; Fernandez, A.; Lopez-Siguero, E.; Sanchez, B. Grupo colaborador espaiiol. Estudio
transversal espafiol de crecimiento 2008. Parte II: Valores de talla, peso e indice de masa corporal desde nacimiento a la talla
adulta. An. Pediatria 2008, 68, 552-569. [CrossRef] [PubMed]

Carrascosa, L.; Fernandez, ].M.; Fernandez, A.; Lopez-Siguero, J.; Lopez, D.; Sanchez, E. Estudios Esparioles de Crecimiento;
Fundacién Faustino Orbegozo: Bilbao, Spain, 2010.

Aranceta-Bartrina, J.; Gianzo-Citores, M.; Pérez-Rodrigo, C. Prevalencia de sobrepeso, obesidad y obesidad abdominal en
poblacion espafiola entre 3 y 24 afios. Estudio ENPE. Rev. Esp. Cardiol. 2020, 73, 290-299. [CrossRef] [PubMed]

Ortega, R.M.; Jiménez-Ortega, A.; Martinez-Garcia, R.M.; Aguilar-Aguilar, E.; Lozano-Estevan M?, C. La obesidad infantil como
prioridad sanitaria. Pautas en la mejora del control de peso. Nutr. Hosp. 2022, 39, 35-38. [CrossRef] [PubMed]

Lee, E.Y.; Yoon, K.H. Epidemic obesity in children and adolescents: risk factors and prevention. Front. Med. 2018, 12, 658-666.
[CrossRef]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.


https://doi.org/10.17979/sportis.2021.7.1.6530
https://doi.org/10.14642/RENC.2020.26.2.5317
https://doi.org/10.1590/S1020-49892008001100008
https://www.ncbi.nlm.nih.gov/pubmed/19141178
https://doi.org/10.20960/nh.3793
https://www.ncbi.nlm.nih.gov/pubmed/34323095
https://doi.org/10.1186/s12889-017-4026-0
https://www.ncbi.nlm.nih.gov/pubmed/28103843
https://doi.org/10.3346/jkms.2023.38.e283
https://www.ncbi.nlm.nih.gov/pubmed/37698208
https://doi.org/10.1186/s12966-020-01037-z
https://www.ncbi.nlm.nih.gov/pubmed/33239009
https://www.observatoriodelainfancia.es/oia/esp/documentos_ficha.aspx?id=5040
https://www.observatoriodelainfancia.es/oia/esp/documentos_ficha.aspx?id=5040
https://doi.org/10.1155/2013/935245
https://www.fen.org.es/publicacion/estudio-de-vigilancia-del-crecimiento-alimentacion-actividad-fisica-desarrollo-infantil-y-obesidad-en-espana-2019
https://www.fen.org.es/publicacion/estudio-de-vigilancia-del-crecimiento-alimentacion-actividad-fisica-desarrollo-infantil-y-obesidad-en-espana-2019
https://gasolfoundation.org/es/estudio-pasos/#descarga2019
https://doi.org/10.15586/ijfs.v34i4.2246
https://doi.org/10.4321/S1137-66272014000100006
https://www.ncbi.nlm.nih.gov/pubmed/24871110
https://doi.org/10.3390/nu10060706
https://www.ncbi.nlm.nih.gov/pubmed/29857549
https://doi.org/10.3389/fnins.2020.00863
https://www.ncbi.nlm.nih.gov/pubmed/32982666
https://doi.org/10.1157/13123287
https://www.ncbi.nlm.nih.gov/pubmed/18559194
https://doi.org/10.1016/j.recesp.2019.07.011
https://www.ncbi.nlm.nih.gov/pubmed/31987815
https://doi.org/10.20960/nh.04308
https://www.ncbi.nlm.nih.gov/pubmed/36040000
https://doi.org/10.1007/s11684-018-0640-1

	Introduction 
	Materials and Methods 
	Sample 
	Instruments 
	Procedure 

	Results 
	Sedentary Habits 
	Sports Habits 
	Eating Habits 

	Discussion 
	Sedentary and Physical Activity Habits 
	Eating Habits 
	Height, Weight Growth, and Body Mass Index 

	Conclusions 
	References

