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Abstract

Background: Obesity (Ob) is a chronic problem that causes health problems mainly in infants. Objective: The objective of
the study was to assess the nutritional status (NS), eating habits (EH), and physical activity of elementary school children.
Materials and methods: Two hundred and twenty-six school children participated, all of whom were fourth grade (78 stu-
dents), fifth grade (93 students), and sixth grade (55 students) school children of both sexes, aged 9-13 years. Questionnaires
were conducted asking about parents’ availability to prepare lunch for their children before taking them to school, food
preferences at breakfast, children’s food preferences within the school, and children’s physical activities during and after
school. The questionnaire of EH was made to the children expressing itself as the frequency of consumption of the food
groups. The food consumption preference index (Pl) was determined. The International Physical Activity Questionnaire for
Children’s was used to estimate the level of physical activity during the school day. Anthropometric parameters were deter-
mined to diagnose their NS. Results: About 55% of parents of 4" graders buy food for their children. About 44% of 6"
graders are given money to buy them at school. Hamburgers (Pl = 6 in 6), fried foods (Pl = 9 in 4%; Pl = 6 in 5" and 6),
pizza (Pl = 9 in 5" y 6%), cookies (Pl = 9 in 4! y 5%), and soft drinks (Pl = 9 in 4" and 6%; Pl = 6 in 5") are foods most often
eaten inside the school. Physical activity decreases as the school grade increases. Fourth prefer to play bring it (41%) and
have fun in some kind of sport (35%); while 5™ prefer to sit (26%) or to talk and walk (28%). There is a high prevalence of
Ob in all three grades assessed (71% 4°,69% 5°, and 78% 6°). Conclusions: School children have moderate and low lev-
els of physical activity during school hours and junk food is prevalent in school schedules.
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Introduction

Obesity (Ob, body mass index [BMI] > 30 kg/m?) is
a systemic, chronic, and multifactorial disease involving
genetic susceptibility, lifestyles, and environmental
characteristics, influenced by various underlying deter-

high-calorie foods'2. In this phenomenon, individual
behavior, as well as the family, community and social
environment, play a predominant role?. This disease
has reached epidemic proportions worldwide, which is
why the World Health Organization (WHO) has called

minants such as globalization, culture, age groups,
ethnicities, and all social classes, economic status,
education, urbanization, the political and social envi-
ronment, lack of physical activity, and high intake of
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it the epidemic of the 215t century®. This disease can
be harmful to health, especially to children and adoles-
cents'3. Mexico has the gold medal in childhood Ob
worldwide, three out of every ten children suffer from
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this disease*. The previous studies have recorded that
the prevalence of Ob in school children in Mexico has
increased alarmingly in the past 20 years, from 23% to
37%*%8. In 2019, Nayarit is among the first places at
the national level by Ob among the school children,
being Chihuahua the first place at a national level, with
a record of 32.2%, according to data reported by the
Economic Development Council of the State of Chihua-
hua®®. In the same way, the Ob in school children of
Puebla increased by 23% in 2016'°.

The main causes of increased Ob in infants are the
food choices and styles of parents and the type of food
children eat when they are in school*. It should be not-
ed that eating habits (EH), a trigger for the development
of Ob, which are taken within the classrooms of ele-
mentary schools have allowed to trigger the accelerat-
ed increase of this pathology in a premature way''.
Studies from the Universidad Michoacana de San
Nicolés de Hidalgo evaluated the risk factors (among
them the consumption of junk food) of children’s Ob in
the school stage in two schools, a public and a private
(Simon Bolivar Elementary School and Piaget Institute,
respectively), finding that there is a higher risk of Ob in
the public school due to the high intake of fast food,
combined with the lack of physical activity, economic
level, and sedentarism'™ '3, Likewise, in the “Defensores
de la Republica” Elementary school in Mexico City a
significant association was identified between the fre-
quency of junk food consumption and Ob in school
children'. These encouraging data put the health of
infants on alert by the formation of EH that they acquire
in school and that can have repercussions throughout
their adult lives. For this reason, in 2013 the Federal
Official Gazette published that the Ministry of Public
Education decided to ban junk food in all Elementary
schools in the country. However, this ban did not work
and the school authorities were “ignored” and, today,
stands of candy, snack and soda are observed inside
and outside public elementary schools'®. Therefore, the
Ob is a situation that children are developing an obe-
sogenic environment that makes them to suffer from
different chronic degenerative diseases (type 2 diabe-
tes mellitus, hypertension, dyslipidemias, and cancer)
in the future58,

It should be noted that the economic situation of health
institutions (IMSS, ISSSTE, and Ministry of Health) does
not have sufficient resources to cope with the treatment
especially to treat the sequelae that will have these dis-
eases in patients in a future of approximately 10 years*1°.
Therefore, it is necessary to implement “Diet and Exer-
cise” health programs to begin to change the lifestyle in

which most infants are living. For this reason, it has been
indicated that to mitigate the problem that Mexico has,
it would be necessary around 200 clinics specialized in
Ob and overweight, in addition to sufficient economic
resources to invest in research and prevention mea-
sures, so the situation is a problem that must be solved
by all Mexican society and it is necessary for people to
approach their health units to obtain an accurate diag-
nosis that can begin to attack the condition*'®. There-
fore, the aim of this research was to evaluate, analyze,
and identify factors in the decisions that parents make
about the nutritional status (NS) of their children on the
causes of Ob and to evaluate the EH within the elemen-
tary school in Tepic Nayarit, Mexico.

Materials and methods
Ethical considerations

Our university’s institutional review board approved
this study. To protect participants’ identities, we did not
collect identifying information. Participants were not
compensated for their time.

Subjects

The observational, descriptive, retrospective, and
correlational research study was carried out on the
infant student population from 9 to 13 years of primary
school “Lic. Presidente Miguel Aleman” of the morning
shift located in the municipality of Tepic, Nayarit Mexi-
co. The groups of school children were listed, which
was made up of 226 total students, fourth grade (78
students), fifth grade (93 students), and sixth grade (55
students). The sampling was carried out in a single
stage in the months of June 2018, whose objective was
to identify the relationships of EH and NS in school
children. To carry out the study, authorization was re-
quested from the management of the elementary
school, parents’ society, and the parents or guardians
of the children subject to the study. Informed consent
specified exclusively the carrying out of measurements
of weight, height, and BMI, as well as the implementa-
tion of an anonymous questionnaire on lifestyles in
terms of nutrition and exercise in and out of elementary
school, for which was selected based on the Institute
of Epidemiology and Health Care, and some question-
able ones that have been published'®-'8. Parents were
invited to answer the questionnaire during the school
schedule to ensure that they were answered by them-
selves and not by other relatives. A written request was
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made to the teacher of each group for 45 min of class
time, once a week and the presence of the parents for
the application of the questionnaire.

Questionnaires

A questionnaire was developed for parents and a
questionnaire about their child, to be filled in together.
These questionnaires included questions about par-
ents’ availability to prepare lunch before taking their
children to school, food preferences at breakfast, food
preferences of children within the school, and physical
activities (PA) of children during and after school.

The food preferences were calculated as a semi-quan-
titative index using a scale for the frequency of eating
(FE, range 0-3) and another for the usual amount of
intake (Al, range 1-3). The preference index (Pl) was
calculated by multiplying these two amounts: FE x Al
(range 0-9). The index will be close to 9 if a specific
food is consumed frequently and in large amounts
during a week, while it will be close to 0 if a food is
consumed rarely or in small amounts. This question-
naire is semi-quantitative because it allows information
to be obtained on the pattern of habitual consumption;
in addition to being a cheap, quick, and easy to apply
method, it does not alter the habitual consumption pat-
tern of children and allows information to be extracted
on the influence of the variability of consumption of
types of food. Likewise, this type of questionnaire is
capable of classifying individuals according to their EH.
The EH questionnaire for children before and during
school entry was expressed as the frequency of con-
sumption of the food groups without establishing ra-
tions or quantities, not for the purpose of converting
food into nutrients but to find out the pattern of EH using
the data as estimates of the average frequency of con-
sumption of the different foods. Regarding PA, the in-
formation requested is related to the practice of PA, the
nature of the activity or its frequency and aspects re-
lated to sedentary activities by the students. The anal-
ysis of the data from the questionnaires was performed
using absolute and relative frequencies of each food,
parental decision, and PA during for the total number
of children.

Level of physical activity

For this study, the International Physical Activity
Questionnaire for Children’s® was used, which is ap-
plicable to children and allows us to obtain comparable
estimates of the PH that children carry out during the

school day, making it possible to list the different types
of PH in school children, taking into account that they
do not provide an estimate of caloric expenditure. PH
level items were evaluated with a frequency scale (0,
25, 50, 75, and 100%).

Anthropometric measurements

Students were measured weight, height, and percen-
tiles. Students wore underwear. Weight was measured
to the nearest 0.1 kg using a digital scale (Omron HBF-
514C, USA) with a capacity of 150 Kg. Height was
measured using a wall-mounted stadiometer (Seca,
model 786, Germany) to the nearest 0.1 cm. BMI was
calculated as weight (Kg) divided by height (m) squared.
Data analysis was performed using absolute frequen-
cies by NS (normal, malnutrition, overweight, and Ob).

Analysis

For the study of the descriptive parameters, percent-
ages were used to describe all the variables of the
study; likewise for the study of the comparative type
between degrees, contingency tables, independent
samples t-tests, and ANOVA with the statistical package
Statistica v10 (Stat Soft. Inc., Tulsa, OK, USA). The level
of statistical significance used in all cases was p < 0.05.
To carry out the analysis, a weighting factor was ap-
plied, which allowed the proportionality of each stratum
to be kept in relation to the real distribution.

Results

We analyzed the behavior of parents who had before
taking their children to school.

Table 1 shows that parents who have children in 4
prefer to buy their children anything to eat (55%) that
to prepare it (15%). They mentioned that it was due to
lack of time; shopping habits and that most prefer to
eat lunch later. For the 5" there was no significant
difference (p = 0.05) between buying something at the
tiendita and giving money to buy it at school, which
were the most frequent decisions (37% and 31%, re-
spectively). This behavior is reduced in those who have
children in 6'; however, children in this grade are given
money to buy at school (44%). However, when evalu-
ating between school grades it could be observed that
buying food at the tiendita or elsewhere before arriving
at school was more frequent for most 4™ and 5" grade
school children, while the least frequent and without
significant difference was for those children who do not
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Table 1. Parents’ decisions for school children’s pre-
school food intake

Parents’ decisions 6th
They prepare lunch 15¢C 27vB 3paB
Shopping in a tiendita or some other place ~ 55%A  37°A  12¢C
Give money to buy at school 29°B  31bA  44eA
They do not usually eat lunch (T2 5 EC g2l

Values with lower case letters represent a significant difference between school
grades. Values with Capital letters represent differences between parents’
decisions within the same school grade (p < 0.05).

usually eat lunch before going to school (Table 1).
Therefore, we also wanted to evaluate whether school
children ate at home before going to school, and we
observed that the food most frequently consumed by
4™ is eggs (48%), natural juices (32%) and legumes and
tubercules (26%), fruit water (26%), and soft drinks
(27%). The most common drinks mentioned above
made no significant difference to children in this scholar
grade (Table 2). Unfortunately, it is very rare to con-
sume fruit (2%) and milk (5%). Children of 5 and 6™
also consume eggs more frequently (39% and 51%,
respectively) but 5" accompany them with coffee (41%),
while 6™ with processed juice (40%). It should be noted
that there was no significant difference in dairy con-
sumption between the school grades and a low fre-
quency of consumption. Likewise, there is no natural
water and meal consumption by all children before
going to school. However, when assessing the frequen-
cy of locations where children ate breakfast before
arriving at school, the children of 4" preferred to eat
breakfast at home (42%), followed by school (38%) and
go to school (20%) with a significant difference between
them. Nevertheless, 61% of 5™ prefer not to eat break-
fast and about 30% prefer to eat breakfast at home
(29%), while 6" eat breakfast go to school. There was
a significant difference at home and while going to
school, as the children (6™) try not to do it at home and
prefer it while going to school (Fig. 1). Thus, foods and
beverages preferred by elementary school children
(Fig. 2) are fried foods, hamburgers, hot dogs, pizza,
cookies, candies, and soft drinks (Table 3). Therefore,
the physical activity of the children is noticeable, since
the children of 4" prefer to play brings it (41%) and
different types of sports (35%); while there was no sig-
nificant difference with the children of 5" who prefer to
be seated (26%) in any part of the school (stairs,

Table 2. Type of food eaten by children before entering
school

Food group

Fruits LIz 1120 g

Vegetables
Legumes and tubercules 26eC 16D 100
Cereals and derivatives 1920 gbE i
Meal 02F 02F 0%F
Egg 4gA 39 5ieA
Dairy zE A7 e
Milk hbE (828 60
Meat (beef, fish, and chicken, other) 02E 02F 02F

Fluor
Corn tortilla 54aA  AgbA  A4bA
Fluor tortilla 12208 8202C 212C
Snack, junk food 0°€ 130 2geC

Drinks
Water 02E 02F 02F
Bottled water 02F 02F 0%F
Tap water 0%k 09F 02E
Coffee 0°€  412A 2556
Fruit water 262CHN 9325 it
Natural juice B72E N St b
Processed juice 150 29C 4028
Soft drinks 272C  4bE 262C

Values with lower case letters represent a significant difference between school
grades. Values with Capital letters represent differences between food group
within the same school grade (p < 0.05). Values with different lowercases are
significantly different (p < 0.05).

corridors, patio, and among others), to play some sport
(27%) or to talk and walk (28%). Thus, children’s PA
decrease as the school grade increase, they prefer to
be sit, talk and walk, and the boys prefer play any sport
(Table 4). As a result, there is a significant difference
in the level of PA, 6! was lower than 4" (Fig. 3). Three
grades of elementary school were analyzed to deter-
mine the NS of the students (Table 5). According to the
results obtained from the anthropometric analyses, a
high prevalence of Ob was observed among elemen-
tary school children in the three grades evaluated. In
5t normal and overweight were not significance differ-
ence. It should be noted that there are several factors
compared to the 4", may be that absence of PA (Fig. 3)
(Table 4) and inadequate EH (Fig. 2) (Table 2) that be-
gin to opt within the school.

Discussion
Parents’ influence on children’s breakfast

One aspect of paramount importance in the NS is the
habits and EH, which are influenced by the environment
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Figure 1. Main foods consumed by children inside in the elementary school.
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Figure 2. Frequent location of the school children’s
breakfast.

where the children develops®. The influence of the fam-
ily environment is quite strong in the child stage be-
cause that is where it is decided which types of food
can be bought and prepared according to the economic
aspect, the availability of time, and the preferences for
food selection®2', In our study, we saw significant as-
pects in the parents’ decisions about their children’s
food. There is a positive trend among parents who pre-
fer to give money to their children’s last school grade
(6™) to buy something at school while their 4™ buy food

Figure 3. Distribution of physical activity level in school
children.

at the tiendita for lunch (Table 1). These results are
consistent with Savage?® which notes that family inte-
gration into a child’s EA is greatest when the child is
younger; while the age of the child tends to be more
capricious. In addition, the availability of money allows
them to buy food without parental control. It is important
to give and account of the family context to the infant,
as it identifies how the development of different EH that
may benefits or affect the health of school children is
influenced?'. New generations of parents have stopped
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Table 3. Foods and beverages consumed by students within the elementary school

Food consumed

Fruits 0 1 0°
Vegetables 0 0 0o
Yogurts 0 0 (I
Fried foods 3 3 g
Hamburgers 2 1 25
Hot dogs 0 0 0°
Pizza 2 3 6°
Doughnuts 2 1 2b
Cookies 3 3 4F
Ice cream 0 0 0°
Candies 3 3 9°
Ice pops 3 8 o
Bubble gum 2 1 20
Drinks
Bottled water 0 0 b
Tap water 2 2 4c
Fruit water 3 3 9°
Natural juice 0 0 b
Soft drinks 3 3 9°

Grade (%)

1 1 12 0 0 0P
0 0 0P 1 1 12
1 1 12 0 1 0P
2 3 6° 2 3 6°
1 3 82 2 3 6°
2 1 22 1 1 1°
3 3 9 3 3 9
2 2 42 2 2 42
3 3 9 2 2 4b
1 1 i 1 2 20
3 2 6" 3 3 97
3 3 9 3 3 9
2 2 42 2 1 20
0 1 0P 1 1 12
3 3 9 3 2 6°
2 2 4b 3 3 97
1 1 12 1 0 0P
3 2 6" 3 3 93

FE: frequency eating, range 0-3; Al: amount of intake; range 1-3; Pl: preference index. Values with different lowercases are significantly different (p < 0.05).

Table 4. Physical activities performed by students within

the elementary school
Grades (%)

4th 5th Gth

Activities

Talk and walk Q¢ 28eA 145C
Sport (soccer and basketball) 855 a7 4924
Brings it 412A 7bC 4D
Jump rope 242¢ 1208 (13
Sit QcD 26bA 3328

Values with lower case letters represent a significant difference between activities
in school grades. Values with Capital letters represent differences between
activities within the same school grade (p < 0.05).

questioning what food they are buying for their children.
Likewise, habits are behaviors that children adopt in
their lives from a family member or group of friends?%23,
It is highly worrying to see more children who are having
this disease due to lack of information from their parents

Table 5. Description of the children’s nutritional status
(NS) of the elementary school “Lic. Presidente Miguel
Aleman”

Grade academic

NS (%)

Malnutrition 7.62C 0°C 1.23¢
Normal 2.8C 1628 14.528
Overweigh 17.828 1528 6.30C
Obesity 71.8A 692~ 782A

NS: nutritional status. Values with lower case letters represent a significant
difference between school grades. Values with Capital letters represent
differences between same school grade (p < 0.05).

and also because they make decisions without con-
science and responsibility in their EH. It is worth noth-
ing, the grandparents or great-grandparents did not
have this type of disease, it was not common to hear
about Ob because the diet of Mexicans was different
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way, because they only ate what Mexico produce®®2*,
In contrast, since the Free Trade Agreement that has
allowed the entry of companies selling high processed
foods, the health of infants has been put at risk because
these foods have been found to have excess calories
and other substances harmful to their health”. Therefore,
it is not a question of stopping the consumption of the
packages but of trying to inform oneself and improve
the habits of the parents for the betterment of the habits
of the children. Similarly, it is strange to demand from
children about eating well, not spending money on junk
food if they do not have or follow an example from their
parents and it will be very difficult for them to consider
it as a habit, as well as PA, it sound incongruous to ask
and not do it. It is worth nothing that some school chil-
dren commented that they come from families with low
food availability and they can eat three meals per day
but with limited consumption and preparation, as well
as in nutritional quality. This type of population eats
breakfast (bean 10-26%)], eggs [48-51%], tortillas [88%)],
and coffee 25-41%]), and sometimes they have to sac-
rifice breakfast to eat the food (1-8%, Table 1). There
was no significant difference and very few children who
do not usually eat breakfast (Table 1). Therefore, it is
important to emphasize that not having breakfast im-
plies in the cognitive function of children®. These chil-
dren’s lunch is also precarious and in many cases con-
sists of a slice of roll with scrambled egg and ham or
beans.

On the other hand, it is very important the feeling
habit in the child since it begins to generate the accep-
tance to a food or the rejection, although it is certain
that in the food election there are biological determi-
nants or genetic predispositions such as innate prefer-
ence by sweet tastes and aversion to bitter tastes,
which the vast majority of preferences and rejection
learned in the process at this stage. In general, when
asking the school children what the food they preferred,
they referred to food that commonly no consumes at
home (hamburgers, hot dogs, candies, soft drinks,
cookies, pizza, and others). In particular, children with
high economic availability have a high tendency to taste
fried foods, candies, and others that they acquire in the
school store (tiendita) or in the surrounding area. It was
surprised to observe a significant difference in burger
consumption between school grades, with the highest
frequency of consumption being among 6™ (Pl = 6). It
was also striking to observe that soft drinks and sweets
had a greater preference (Pl = 9) than natural juices
and bottled water, which had no preference at all. The
School Health Survey 2008 placed Mexico in the first

place of consumption of soft drinks and among the five
most consumed products in primary and secondary
public schools in the country?®. The 2016 Midway Na-
tional Health and Nutrition Survey (ENSANUT) indicat-
ed that 81.5% of school children (5-11 years) consume
caloric beverages®’. Therefore, there is a significant
percentage of the school population (Table 1) who tend
to “eat breakfast” at school which is deficient in quantity
and quality, thus predisposing them to a high consump-
tion of fats and carbohydrates that cause an increase
in adipose tissue”2%-%5,

Physical activity of school children

During recess, food, and drink intake is integrated
into a variety of activities (talking, playing, walking, and
sitting) that children engage in, some alone, most in
groups. Although a general trend could be observed
associating, on the one hand, greater food consump-
tion by girls in the context of “quiet” games, slow walks
in the playground and conversations, and on the other
hand, less food consumption by boys involved to a
greater extent in games, soccer being a game that
summons, and identifies most boys. We were also able
to observe a significant difference and increasing trend
in how children prefer to sit as they progress through
the grades (Table 4). The results show that physical
inactivity by the children of 6™ (33%) is maintained re-
gardless of the sex or NS of the children. However,
games during recess are centrally influenced by the
characteristics of the spaces, the availability of ele-
ments (ropes, elastics, balls, and others) provided by
the school or carried by the children and, above all, by
institutional rules (principals and teachers) regarding
permitted games, which generally restrict games with
movement (soccer, stains, hide-and-seek, poliladron,
and others) to preserve the physical integrity of the
students and prevent accidents. In this sense, it was
striking how, despite the prohibition of playing soccer
in almost all of the school, children recreate scenes of
this game using a variety of elements such as balls
(empty bottles, caps, paper buns, and others). It is,
therefore, important to pay attention to the type of play
in the playground, not only because for many children
it is one of the few spaces available for physical-recre-
ational activities on a daily basis but also because the
type of play is related to greater or lesser food con-
sumption. Because of these restrictions, the PA of most
Mexican school children (Fig. 3)2%2°. This effect leads
to a higher prevalence of Ob in 6" grade school chil-
dren (Table 5). This finding was similar to that reported
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in the WHO?® where > 80% of school children did not
comply with the recommendation, which resulted. This
data are alarming given the relevance of PA for health
in childhood that will last until adulthood. Numerous
studies point to a progressive decline from physi-
cal-sports practice as one moves from childhood to
adolescence®®-3",

In Mexico, research has evaluated the intensity of
physical activity in primary school physical education
and recreation classes and has found that about 70%
of the total time spent in physical education class is
used for physical activity instruction and 30% for exer-
cise®2. These results are consistent with the comments
the children made to us that the large amount of time
spent standing while the teacher organizes the group
is long lines (> 30 school children) and class time was
running out and not enough to play. According to the
Mexican Report Card for Physical Activity in Children
and Youth33, an instrument for monitoring children’s PH,
Mexico is not providing adequate opportunities for PH
across its different domains, mainly in school. The pic-
ture is even more alarming considering that most pri-
mary schools are surrounded by high-energy foods
(discussed below).

The results obtained in our study show a higher prev-
alence of overweight and obesity compared to those
reported in Paraguay, Chile and Brazil (Flori-
andpolis)®#-3%6. Our results are also consistent with stud-
ies conducted with Spanish children where they showed
that 57.5% of young school children are inactive at re-
cess®. Our study is consistent with the WHO study
where it was reported that 62% of school children are
not enough in PH within the school®. The result is
consistent with another study with Spanish elementary
school children that showed 70% of children to be in-
sufficiently active®. In our study, data on PH were
similar to those reported in other countries such as
Colombia and Mozambique*®4!, which noted that PA
may be related to the lack of space, facilities, opportu-
nities, equipment, and human resources within school
premises, making it difficult for children to engage in
any sport during school hours. In addition, many ele-
mentary schools in Mexico have two shifts, which re-
duce opportunities for extracurricular PA. In addition,
the time allocated to physical education, leisure, and
recreation in schools, especially in elementary schools,
has declined to give greater priority to theoretical dis-
ciplines*?. This has increased children’s sedentary ac-
tivities which can make a crucial contribution to their
health3®. Therefore, there are numerous studies that
agree to show positive changes with PA and that it has

been linked to a reduction in the risk of suffering from
more than 25 chronic health conditions2%3043, Seeing
this effect, schools should provide more and better PH
opportunities to children and adapted to their basic
needs®. It is also necessary to ensure that schools
contribute at least twice a week of varied and enjoyable
PH to improve, maintain and develop children’s lifelong
PA habits*4. It should be noted that most elementary
schools in Mexico have playgrounds that are poorly
equipped for PA and active play, and should, therefore,
be maintained and better equipped. Thus, variety of
programs have been implemented in Mexico to foster
PH within the school environment®*. To date, the impact
of this intervention is unknown, so it is impossible to
attribute the increase in sports activities among school
children. It is worth mentioning that there is currently
no definitive evidence on PA carried out by children
during school time in Mexico; likewise, the amount of
caloric expenditure, the intensity of the duration of PH
and its relationship with health and nutrition parame-
ters, gender, age or school grade and socio-cultural,
and economic environment is unknown.

NS of school children

The results of this research present remarkable evi-
dence of weight gain in children, with a significant dif-
ference between NS at each grade level. This is directly
related to the inadequate food preferences that children
acquire in school, as it is a very important factor in the
appearance of child Ob; coupled with the quantity, con-
tinuity of consumption and quality of food*4. Evidence
also suggests that it is a lack of commitment by parents
to their children’s health. The results obtained with the
school children population not only explain the index of
Ob but also coincide with researches, in terms of the
risk of chronic non-degenerative diseases since the
habits and attitudes that will predominate throughout
life are formed in the school stage®72036:40, The sed-
entary habits incurred by this population cannot be
ignored, which is why it coincides with some studies
carried out in Mexico where they investigated the prev-
alence of overweight and Ob, as well as recognized
risk factors related to these pathologies, such as EH
when watching TV, taking a nap after eating, watching
TV after eating, chatting with the cell phone while lying
down or sitting down, and others*®6, The fundamental
cause of Ob is an energy imbalance between calories
consumed and spent'. Around the world, an increase
in the intake of high-calorie but micronutrient-poor
foods is prevalent, as well as a decrease in PA, as a
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result of the increasingly sedentary nature, including
new modes of travel (car, public transport, and shuttle
service [uber and taxi]) to get children to school?>*’.
Furthermore, the nutritional transition that Mexico is
experiencing is characterized by a westernization of the
diet, specifically: (1) an increase in the availability of
low-cost junk food with high amounts of calories and
salt; (2) a decrease in the time available for food prepa-
ration at home; (3) a significant increase in the expo-
sure to advertising and the supply of industrialized
foods; and (4) a decrease in the population’s PA. Thus,
in the present investigation these causes were ob-
served that harm in a way the health of the infants. The
high incidence of Ob, which is alarming figures, so it is
possible to conclude that in Mexico there, is no public
policy to promote EH and PH, which is necessary to
implement strategic health programs in basic schools
to reduce this problem in children. In addition, the in-
fluence of parents on NS is essential to meet the basic
needs of the child, who’s inadequate EH and PA from
childhood will be a reflection of their future health con-
dition. It is important to implement nutrition education
in schools o establish healthy choices for children and
set goals, including: (1) promoting PA in the school
environment; (2) reducing the consumption of sugars
and other added caloric sweeteners in food and bever-
ages; and (3) increasing the daily consumption of fruits
and vegetables, legumes, whole grain cereals, and fi-
ber in the diet.

Conclusions

In relation to the objective of this research, we iden-
tified the factors that influenced the NS of their school
children and the EH within the primary school in Tepic
Nayarit, Mexico. The results showed that junk food is
prevalent in school schedules and that it has a direct
impact on the development of Ob in school children.
School children have moderate and low levels of phys-
ical activity during school hours. With these results, it
can be concluded that schoolchildren have an alarm-
ingly high incidence of Ob, which may be influenced by
physical activity and EH generated within the school.
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