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ABSTRACT

The aim of this study was to determine if there is a direct association between an intervention program
through vigorous-to-intense physical activity and the improvement of certain values of the lipid profile through
a fasting analysis of triglycerides and glucose. The sample was composed of 116 schoolchildren between
the ages of 3 and 16 (52 boys and 64 girls). A biochemical analysis was used to evaluate the health
parameters through a blood draw carried out by the medical staff of the Murcian Health Department. The
intervention was carried out 3 times per week during 12 weeks. Through games, rule modification and
variations of these, it was favored the use of short repetitions of vigorous and high intensity in races, throws
and jumps. The statistical analysis was carried out with the statistical package SPSS 15.0.1 for Windows 8
Pro. It was found an association between the program and the improvement in glucose levels, but not in
triglycerides. Furthermore, the improvements were equally significant in males and females of Primary and
Secondary Education, but not in Pre-School Education. Key words: SCHOOL AGE, INTENSE PHYSICAL
ACTIVITY, LIPID PROFILE, HEALTH.
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INTRODUCTION

Health is one of the most spoken about subjects worldwide; this is due to the interest it awakens in our
society. To a large extent, a great number of deaths can be associated directly or indirectly to a poor level of
health found in the habits and lifestyle of individuals. Because of this, many authors have been presenting in
their studies that the modification of these habits to healthier and better conducts regarding hygiene, nutrition
and physical activity, will contribute towards a better quality of life and less healthcare expenses (Ries,
Voorhees, Gittelsohn, Roche & Astone, 2008). For that matter, other research has analysed the effectiveness
of interventions promoting physical activity to children and teenagers, highlighting the lack of quality, in terms
of effectiveness, in the conclusions of these studies (van Sluijs, van Poppel, & van Mechelen, 2004). Along
the same lines, other authors have analysed the effects of interventions in randomized controlled trials,
including in their treatment coping strategies for overweight children and teenagers, the use of
pharmaceuticals, physical activity and/or dieting, highlighting the lack of evidence in terms of the efficiency
of these treatments in the long-term (McGovern et al., 2008).

From here, it is easy to begin understanding the direct relationship between the level of achieved physical
activity and the health of the schoolchildren, as well as the interrelationship which the following concepts will
have: Physical Activity, Fitness and Health (Shephard & Bouchard, 1995).

Physical fitness and health at school age
Physical fitness can be defined as the individual's physical and assessable attributes which are connected
to their capacity to do physical activities (Caspersen, Powell, & Christenson, 1985).

However, there are a lot of elements which affect this capacity to do physical activities. Sedentariness and a
low level of physical fitness, among others, are determining factors in the appearance of certain diseases
which are of great concern to society nowadays, as is the case of obesity (Moliner-Urdiales et al., 2010;
Ochoa et al., 2007). According to previous research, which has been developed in the recent past, aerobic
capacity and muscle strength are important indicators and predictors of the presence of iliness and mortality
due to cardiovascular risk (Carnethon et al., 2003; Myers et al., 2002). Building on this, it is important to
mention that the beginning of this type of illnesses, which in most cases start in adulthood, tend to show their
first signs in childhood and adolescence (McGill, McMahan, Zieske, et al., 2000), finding in some of these
cases risk factors of cardiovascular disease (McGill, McMahan, Herdericke, et al., 2000). Some of them can
predict future morbidity and mortality, as is the case of childhood overweight (Must, Jacques, Dallal, Bajema,
& Dietz, 1992).

Along these lines, some authors have established in their research that the role of a low level of fitness as a
cardiovascular risk factor is higher than other well-established factors, such as dyslipidemia, hypertension or
obesity (McGill, 1990).

The study of the above mentioned factors during the crucial phase of childhood and adolescence is, thus,
key for the diagnosis and prevention of conditions associated to cardiovascular disease in adults. For that
matter, many cross-sectional studies have shown the relationship between the level of physical fitness and
other cardiovascular risk factors during childhood and adolescence (Ekelund et al., 2001). Likewise,
important longitudinal studies have determined that the level of physical fithess which is had in adulthood,
along with the presence of other conventional cardiovascular risk factors (hypercholesterolemia,
hypertension, etc.), are conditioned by the level of physical fitness which is had in childhood and adolescence.
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Nevertheless, the concepts associated with the definition of the physical fitness are multiple, being this the
most important matter with which this study is concerned, and which is directly associated with the term
health (Caspersen, et al., 1985). Because of this, the quantity and type of physical activity which is done will
determine the level of physical fitness, at the same time, this level will determine the type of activity which
can be done (Shephard & Bouchard, 1994). This line of research develops and suggests a definition which
characterises physical fitness as (Pate, Corbin, Simonsmorton, & Ross, 1987): the ability to do vigorous
activities daily and the manifestation of features and capacities associated with the low risk of premature
occurrence of hypokinetic diseases.

As a result, it is important to assess the benefits which physical activity can have in human beings, seeing
as most widespread and studied those connected to adaptations and effects which this has on the
cardiovascular system, and considering the positive influence of physical activity in the prevention and
recovery from coronary diseases as one of the most important findings (Morris, Pollard, Everitt, Chave, &
Semmence, 1980). In fact, the World Health Organization (from now on WHO) has indicated physical
inactivity as an important risk factor in heart diseases which have to be prevented by a series of measures.
Taking these measures and assessing future cardiovascular risk in the earliest way possible, through an
evaluation and early action, will help prevent the appearance of certain diseases from childhood or
adolescence.

Health parameters in the school age and obesity

Obesity is a chronic disease defined as an excess in body fat and excess weight in relation to size, which
produces cardiovascular problems in the subject (Damasceno et al., 2009). Itis considered a chronic disease
by the WHO because it is maintained over time and is associated with the metabolic insulin resistance
syndrome (MIRS), which in the future determines a higher risk of diabetes mellitus type 2 (DM2), arterial
hypertension (AH) and ischemic cardiovascular diseases (ICD) (Dietz, 2001; Fagot-Campana et al., 2000).
It is a topic of interest and of worldwide concern because it is considered a disease of epidemiological
proportions not only in the United States but in many other countries across the globe (Goran, 2001). The
incidence rates for this disease rise dramatically each year, being very high in Spain during these last few
years (Dumith & Farias, 2010; Giralt et al., 2011; Ochoa et al., 2007).

These authors establish an unsuitable diet, habits and lifestyle as the causes for excessive fat storage in the
fat tissues; along with genetic factors which also play an important part in this. Along these lines, Seidell and
Flegal (1997) specify the imbalance between calorie intake and its subsequent energy consumption as the
main cause for the emergence of obesity in humans.

Furthermore, it is important to mention that problems with excess weight and obesity have only gained world
recognition in the last ten years, by comparison to what some of the other main concerns of the human race,
such as malnutrition, underweight and infectious diseases, have needed for many years. But obesity is not
just a disease in itself, it is also a medical disorder which can lead to many comorbidities (Haslam & James,
2005).

Many of obesity’s comorbidities can be seen in what is known as metabolic syndrome or central obesity.
Nowadays, up to 30% of middle-aged people and 60% of people in their seventies, in the most developed
countries, have several characteristics of metabolic syndrome. Some authors underscore the importance of
central obesity because it represents a risk factor which influences early hyperinsulinemia. It is not a matter
of just one disease but of a combination of problems which can appear either simultaneously or sequentially
in an individual, caused by a combination of genetic and environmental factors and connected to a lifestyle
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in which insuline resistance is considered a fundamental pathogenic component. Certain authors have
determined the following as components of the metabolic syndrome (Cleeman et al., 2001; Haslam & James,
2005): abdominal obesity, high ftriglycerides, high cholesterol, artherial hypertension and fasting
hyperglycemia.

If three or more of these risk factors coexist, it should be considered as metabolic syndrome. Because of this,
a lot of studies agree that blood pressure control along with control of triglyceride, cholesterol and blood
sugar levels can facilitate the knowledge and definition of the state of excess weight and obesity (Romero-
Velarde, et al., 2007). But these are not the only indicators of this state, as far as some other authors have
established anthropometry and the BMI (Body Mass Index) as the most recommended and most widely used
to carry out epidemiological studies (Eaton et al., 2006; Grunbaum et al., 2002), in concordance with what
has been established by the WHO.

Aims of the study

- Determine if a vigorous to intense physical activity program impinges on the blood levels of triglycerides
and glucose in school children of ages 3 to 16.

- Determine if gender and school year affect the possible differences which may be obtained in the health
parameter values of 3-to 16-year-old schoolchildren.

MATERIAL AND METHODS

Characteristics of the population and sample

The current study was a pilot study carried out on children and teenagers ages 3 to 16 of all ages and school
years. An attempt was made to make it as equitable as possible in terms of gender. The sample was not
probabilistic and was random according to a serie of criteria of inclusion and exclusion. The total was n=116
(52 boys and 64 girls). The inclusion criteria established that they be within the school years of 31 year of
Pre-School and 4t year of middle school and that they bring duly completed informed consent. The only
exclusion criteria established was in the case of suffering any disease which could be a risk when carrying
out the foreseen tests, due to the intensity of them. Thus, within the parameters of the stages in which the
study was to be centered and the population of 1800 students at our disposal, the selection of the definitive
sample was completely at random.

Procedure and design

The study was carried out doing a quantitative study with a transversal prescriptive design following the
ethical standards recognised by the Declaration of Helsinki (Hong-Kong revision, September of 1989) and
according to the recommendations of Good Clinical Practice by the CEE (article 111/3976/88 of July of 1990)
and the current Spanish legislation which regulates clinical research on humans (Royal Decree 561/ 1993 on
clinical essays).

In order to set the study in motion at the centre, first of all the director of the centre was informed, with the
previous authorization of the department of Physical Education. After this, all the premises, criteria, conditions
and development of the research were presented in 1800 letters and informed consent to the parents or
tutors of the children and teenagers and a meeting in the centre was held in the presence of the staff which
was to intervene in the measurement of the parameters.

Previous to the carrying out of the study, training tests were done on the researchers involved in the project
to standardise, validate, and study the reliability of the measure.
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The preparatory data collection or pre-test was carried out upon returning from the Christmas holidays during
the first two weeks of January, through a blood test, in the health centre which was next to the school, by
health staff from the Murcian Health Department under the rules of the agreement established between the
University of Murcia and the Murcian Health Department. The acting protocol consisted in making
appointments with 15 students a day within the hours of 09:00 and 10:30 through an information circular sent
to the parents and prior agreement with the health staff. An attempt was made to gather the students by age
group, even though the appointments were made every 5 minutes. The students which could not be
accompanied by the parents or relatives, since the pretest was carried out during school hours, were
accompanied by the research staff with the consequential duly signed informed consent. In both the
informative meeting before and the circular it was insisted that students come to the test with an empty
stomach, in order to not alter the results. At all times it was carried out guaranteeing the privacy of the
participants.

After this, a 12-week physical activity intervention was carried out during the recess of the students, taking
advantage that it was at different times for Pre-School, Primary and Seconday Education to distribute the
groups and take advantage of the spaces. A couple weeks after the Easter holidays, the final data collection
or posttest was carried out following the same procedure as the pretest.

Variables and materials used

Instruments and evaluation of the health parameters

A biochemical analysis was carried out on the blood tests performed by the health staff from the Murcian
Health Department in the laboratories of the Hospital Virgen de la Arrixaca using automatised equipment,
along with a subsequent analysis by the appropriate practitioner which included fasting basal glycaemia and
the lipid profiles in blood through triglycerides.

The vigorous-to-intense physical activity intervention program

Spatial organization and timetable and practice time

Each session lasted 15 minutes, divided in 10 minutes of real time and 5 for organizing, explaining the game
and changing the corresponding groups.

The intervention was carried out during 12 weeks during recess every Monday, Wednesday and Friday. To
do so, the activity was divided into three groups, since the timetables of each was different and the age
groups made it so that the activities had to be adapted to each group, which is why each group was divided
into subgroups of 2 school years each, with the exception of 3-year-old children who did it alone.

The intensity of the practice

The intensity which was aimed for at all time was from vigorous to intense, taking into consideration that we
were dealing with children and teenagers and that, in order to motivate them, it was necessary to disguise
the exercises through games moving away from the traditional and analytical. Thus, a battery of 10 games
was developed to avoid falling into monotony, putting a different one into practice each day and starting again
with the first game after 10 sessions. Each game had two or three variations which over the 12 weeks were
introduced in order to maintain the intensity of participation. All of the games were set up in adapted spaces
and with the necessary rules in order to achieve the appearance of consecutive races and short persecutions
at a high intensity. In this way an intervallic participation was achieved with these intensities. In addition, in
order to complete the intervention, the appearance of jumps and throws was encouraged to develop both
strength and endurance with some games. If it was seen that the intensity of the game decreased, a mobile
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was introduced quickly, a small rule or modification or one of the researchers joined the game in order to
maintain the rhythm of the practice.

In this regard, it was necessary to participate mainly in the Pre-school group since from the battery of 10
games, those of complex organization had to be discarded, having to modify the rules of some of them
simplifying their organization as much as possible reaching the point that in most occasions the researchers
had to incorporate themselves within the game and ended up becoming subjects of the persecutions.

Statistical analysis

The statistical comparison tests to be used included a normality estimation analysis through the Kolmogorov-
Smirnov test, customising in its case and in function of its results the appropriate test of averages (Student's
T or U-Mann-Whitney-Wilcoxon) to compare both groups. The whole statistical analysis was developed with
the statistical package SPSS v15.0.1 for Windows 8 pro.

RESULTS

From the analysis carried out to determine the normality of the obtained values through a non-parametric
KS-1 test in SPSS, it was revealed that only the cholesterol was above ‘05 (p > 0°05), fulfilling the normality
criteria with which we were able to carry out an inferential evaluation or Student’s T. On the contrary, in the
case of the triglycerides and glucose in the blood, the null hypothesis is rejected, so the non-parametric
Wilcoxon test was carried out to contrast paired data.

On the glucose in the blood before and after the intervention

For the variable analysis a different way was used since the normality criteria was not achieved, so for the
glucose in the blood variable a Wilcoxon signed-ranked test was carried out in which, as can be seen in Table
1, the bilateral asymptotic significance is inferior to 0,05. An archive segmentation is carried out to see in
what measure do the variables of gender and school year affect the glucose in the blood. As can be seen in
Tables 2 and 3, in the case of gender in the first table, there are significant differences between boys and
girls; and, in the case of school years, there are significant differences in the Primary Education group and in
the Secondary Education grpoup, not being this the same for the Pre-School group.

Table 1. Contrast statistics.

Glucose 2 - Glucose 1

Z 3.717(2)

Sig. asintot. 000

On the triglycerides before and after the intervention

The same procedure as the previous variable was used to measure the triglycerides since it was not possible
to opt for the null hypothesis and the Wilcoxon test was carried out, obtaining as a result that there were not
significant differences between the pretest and posttest, as can be seen in Table 4. Neither there were
significant differences in any of the segmentations done to differentiate between boys and girls as can be
observed in Table 5, and neither dividing the sample by school stages (Pre-School, Primary and Secondary
Education), as can be seen in Table 6.
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Table 2. Contrast statistics bv gender

SEX Glucose 2 - Glucose 1

1 Z -2.488(a)
Sig_asintot. 013

2 z -2.802(a)
Sig_asintot. .005

Table 3. Contrast statistics by school vear

Pre-school / Primary / Secondary Glucose 2 - Glucose 1

1 Z -.655(a)
Sig._ asintot. A13

2 z -3.139(a)
Sig. asintot. 002

3 z -2.092(a)
Sig. asintot. 036

Table 4. Contrast statistics

Triglycerides 2 - Triglycerides 1

7 -.957(a)
Sig. asintot. .339

Table 5. Contrast statistics by gender

SEX Triglvcerides 2 - Triglvcerides 1

1 Z - 126(a)
Sig. asintot. 900

2 Z -1,161(a)
Sig. asintot. 246

Table 6. Contrast statistics by school vear

Pre-school / Primary / Secondary Triglvcerides 2 - Triglvcerides 1
1 zZ -1.917(a)
Sig. asintot. 055
2 Z -.339(b)
Sig. asintot. 5090
3 Z -1.193(a)
Sig. asintot. 233
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DISCUSSION

We aim to discuss the results of this study contrasting them with other research with similar characteristics,
which have previously proven that physical activity is beneficial for health because it reduces cardiovascular
risk factors. In addition, their authors observed that applying interventions on children and teenagers can
improve the values of the parameters which indicate the state of health and prevent and reduce diseases like
obesity (Snyder et al., 1999).

It has been pointed out that an altered lipid profile is associated to early atherogenesis and the risk of suffering
from hypertension (Garcia-Artero et al., 2007), in the same way that it is associated to multiple diseases and
comorbidities (Dietz, 1998, 2001; Haslam & James, 2005). Consequently and in the search for solutions,
multiple studies have brought to light that increasing physical activity and its intensity are associated with an
improvement in the health parameters of this profile (Garcia-Artero et al., 2007; Ruiz, Ortega, Warnberg, &
Sjostrom, 2007), even though, for these studies, the triglycerides exhibited significantly lower values than in
the present study.

In spite of this, the data taken from the present study goes along these lines, since the analysis of fasting
glucose shows significant improvements in its values after the physical activity intervention program. This
coincides with what was established by other researchers who already proved that it was necessary to
increase the amount of vigorous-to-intense physical activity because of the beneficial effects it has on health,
such as reducing risk factors, decreasing the amount of fat, improving the lipid profile and improving physical
fitness along with increasing the maximum oxygen consumption (Lobelo, Pate, Dowda, Liese & Ruiz, 2009;
Ortega et al., 2005).

As has been shown in the theoretical explanation, metabolic syndrome in children can be diagnosed with
abdominal obesity and the presence of two or more clinical manifestations. Thus, the parameter values of
triglycerides and glucose in the blood deserve special consideration because the level of physical activity
which is practiced will be a determining factor for these. This is an important fact since it is directly associated
with insulin resistance, understanding the positive contribution this has on the lipoprotein metabolism and an
increase of lipolysis in the adipose tissue (Riemens, Van Tol, Scheek, & Dullaart, 2001). As a consequence,
the AHA, recommends determining the values of fasting glucose to evaluate the risk of infant insulin
resistance, especially in girls with early menarche, due to the tendency of excess weight and the consequent
increase in cardiovascular risk (Steinberger & Daniels, 2003).

Considering what has been mentioned up until now, it is necessary to consider the gender variable as a
possible element which might affect the results of the subjects who are the object of this study, along with
the age or age group variable because of its amplitude in the current research. Furthermore, it is easy to
understand why physical fitness is evaluated and connected in multiple studies with certain indicative health
parameters, since it not only allows to improve these values, but it is also understood as an indicator, not
only of the state of fitness, but also of the state of health because of the direct association between them
(Ekelund et al., 2001; Myers et al, 2002).

On gender and school year before and after the intervention

From the results taken from the present study, we can observe that both girls and boys obtained significant
results for the glucose in the blood variable, yet this is not the same for the triglycerides parameter in which
neither was able to reduce the values significantly. These results, for both girls and boys, in terms of
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alterations in the lipid profile had already been consolidated and are in agreement with those taken from
studies carried out by other authors (Garcia-Artero et al., 2007; Moliner, Urdiales et al., 2010).

However, the present study also hopes to learn in what measure the improvement might be influenced by
the school phase in which our subjects are, potraying the results that, in Primary and Secondary Education,
there were significant improvements for fasting glucose, but not for triglycerides like in the previous cases.
Likewise, these improvements were not significant for the Pre-School stage in none of the parameters. For
that matter, one of the main lines in which many studies are developed is the connection between
sedentariness and low physical fitness and a low state of health in children and teenagers, specifically in the
ages of Primary and Secondary Education (Dumith & Farias, 2010; Ekelund et al., 2006; Goran, 2001; Ochoa
etal., 2007). The justification which is given in many occassions is the presence of new technologies and the
excessive consumption of certain electronic devices, television and game consoles (Ekelund et al., 2006).

On this basis, it is easier to understand that during the ages of Primary and Secondary Education, in which
the consumption of these devices begins, a physical activity program can improve the health of the subjects;
not being the same for earlier ages in which they are not as inmersed in the technological world and the need
and restlessness to learn and discover new things leads them to be in constant movement (Fisher et al.,
2005). Physical inactivity, as a determining factor for the state of health, is the result of this progressive
change of lifestyle, in developed countries, towards more sedentary patterns. The results of this study show
a direct association between the practice of vigorous-to-intense physical activity and the reduction of
cardiovascular risk factors, which shows the importance of children’s exercise to prevent excess weight and
obesity, along the lines of other studies which associated the increase of metabolic syndrome with inactivity
(Ella, Shehab, Ismail & Maksoud, 2010; Jimenez-Pavon et al., 2013).

For this reason, the improvement of cardiovascular fitness in childhood and adolescence is essential for the
further adherence to regular physical activity in adulthood (Leary et al., 2008).

CONCLUSIONS

With regard to each of the intended objectives and after carrying out the analysis, for the present study we
can conclude that:

- A physical activity intervention program through vigorous-to-intense games three times a week, 10 minutes
per session, obtains improvements in the lipid profiles of the subjects of the study, in terms of the glucose in
the blood parameter which is a health indicator.

- No improvements were obtained in the values of the triglycerides parameter.

- The gender variable does not affect the improvement of the fasting glucose or triglyerides variables.

- The opposite to what happens with gender happens with the age or school year variable, since the subjects
belonging to Primary or Secondary Education groups obtained improvements in the values of fasting glucose,
something that did not happen with the children in Pre-School Education.

Therefore, itis concluded that intervalic physical activity practiced regularly and at high intensities leads to a
reduction in the risk of suffering alterations in the biochemical profile, which are associated to certain
cardiovascular diseases and those derived or consequent to these, like obesity. This is why enhancing
physical activity in the early years, should be valued as a factor to have in consideration for the health of the
individual, since, as can be observed from the study, it can produce positive effects.
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Moreover, as has been explained earlier, obesity is a disease which is very present in current society starting
from childhood, which is why the benefits that physical activity can produce as early preventive measures is
something to be considered in the life of these individuals; because of the positive effect it can produce in
the risk profile of subjects with this disease. Thus, it is necessary to carry out future studies of a longitudinal
character with a larger sample and an experimental proposal, like in the present study, where it would be
possible to widen the number of participants per age group and obtain values comparing them, even with
control groups.

In addition, it is important to encourage the practice of physical activity given the emergent problem which is
sedentariness nowadays as a consequence of the consumption of new technologies, especially beginning in
Primary Education. For this it is necessary to help children and teenagers to see physical activity as
something positive and attractive through programs in which they work out intensely through games, like in
the present study, so that at the same time they obtain the health benefits of this, obtaining it as a fun and
leisure alternative different to other more sedentary activities.
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