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The impact of systematized physical activity on
parameters of health-related physical fitness in
schoolchildren aged 8 to 11 years

Impacto da atividade esportiva organizada sobre parâmetros da aptidão física
relacionado à saúde de escolares de 8 a 11 anos de idade
AU THOR’S

ABSTRACT

Marcelo José Resende Gonçalves1
Camila Ramos dos Santos1,2
Carla Cristiane da Silva1

The objective of this study was to verify if there is an impact of an additional program of sports
activities (GSA) in school Physical Education classes on parameters of physical fitness related to the
health of children. A quasi-experimental study was carried out, including 73 children, 8 to 11 years of
age, of both sexes. The intervention took place over four weeks, with two weekly sessions of training
or class, lasting 50 to 60 minutes per session. The children were allocated into two groups: a group
that performed the Physical Education classes exclusively (GPE, n = 39); and a sports activities
group (GSA, n = 34). The sports activities included passes, reception, pitches, dribbling, and running.
Physical fitness was investigated by the Fitnessgram test in the pre- and post-intervention moments.
Generalized Estimating Equations were used to compare the physical fitness tests between the pre
and post moments (intragroup), and the impact of the intervention was verified by the intergroup
analysis. The intragroup results showed that the GSA presented significant improvements in all
physical fitness tests (p < 0.01), as well as reduction in relative fat and BMI (p < 0.05). However, the
GPE demonstrated worsening results in the abdominal test (p = 0.019) and an increase in relative
fat (p = 0.001). In the intergroup analysis, there were significant differences in the BMI and aerobic
endurance test, with superiority in the GSA (p = 0.030). It was concluded that the program with
sports activities was effective in improving physical fitness levels, while PE classes in isolation were
not sufficient to guarantee improvement in physical fitness related to health.
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RESUMO
O objetivo deste estudo foi verificar se existe impacto de um programa adicional de atividades esportivas
(GSA) às aulas de Educação Física (EF) escolar sobre parâmetros da aptidão física relacionada à saúde de
crianças. Estudo quase - experimental que envolveu 73 crianças, de 8 a 11 anos de idade, de ambos os sexos. A
intervenção ocorreu durante quatro semanas, com duas sessões semanais de treinamento ou aula, com duração
de 50 a 60 minutos por sessão. As crianças foram alocadas em dois grupos: grupo que realizou as aulas de Educação Física (GPE, n = 39) exclusivamente; e grupo de atividades esportivas (GSA, n = 34). As atividades
esportivas incluíram jogos pré-desportivos, incluindo passes, recepção, arremessos, dribles e corridas. A aptidão
física foi investigada pelo Fitnessgram nos momentos pré e pós-intervenção. As Equações de Estimativa Generalizadas foram utilizadas para comparar os testes de aptidão física entre os momentos pré e pós (intragrupos), e o impacto da intervenção foi verificado pela análise intergrupos. Os resultados intragrupo revelaram
que o GSA obteve uma melhora significativa em todos os testes de aptidão física (p < 0,01), além da redução
da gordura relativa e no IMC (p < 0,05). No entanto, o GPE demonstrou piora no teste abdominal (p =
0,019) e aumento na gordura relativa (p = 0,001). Na análise intergrupos, houve diferenças significativas
no IMC e no teste de resistência aeróbia, com superioridade no GSA (p = 0,030). Conclui-se que o programa
com atividades esportivas foi efetivo na melhora dos níveis de aptidão física, enquanto que as aulas de EF não
foram suficientes de forma isolada para garantir melhora na aptidão física relacionada à saúde.
Palavras-chave: Atividade motora; Saúde do escolar; Educação física; Aptidão física.

Introduction

mendations to practice 60 minutes a day of moderate to
vigorous physical activity2. A reduction in the level of habitual physical activity during childhood and adolescence
is associated with increased body weight, as well as reduced performance in health-related physical fitness tests3,4.

It is widely recognized in the literature that adequate physical activity in childhood and adolescence is essential for
good health1. However, the majority of children and adolescents (5-17 years) do not meet the minimum recom1
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health status at least 50% of class time should be spent
on moderate to vigorous physical activity13
On the other hand, it is recognized that the PE discipline in school should be highlighted, since one of its
roles is to promote the incorporation of healthy habits
during childhood and adolescence14. Researchers in the
area recognize that sports activities additional to PE
classes are characterized as a possible strategy to assist in
the enhancement of physical fitness components11. Thus,
one possible method to ensure good levels of physical
fitness is through school interventions, such as practices
that encourage participation in active and recreational
games outside regular school hours in order to arouse
greater interest in the practice of movement15. In this regard, an investigation of 1,119 children with a mean age
of 7.6 years of both sexes (54% boys; 47% girls) from 32
German schools found that children who were included
in sports once or twice a week demonstrated superiority
in sitting and reaching, 6-minute running, and medicine
ball throwing16. Supporting this evidence, 1119 (53%
male, 47% female)second-grade children (7.60 ± 0.4
years) underwent a 12-week intervention that included
organized sports activities in the school environment.
The results showed significant improvement in cardiorespiratory fitness and an increased level of physical
activity on school days measured by a pedometer16.
In this scenario, the objective of this study was to
verify if there is an impact of a program that adds organized sports activities to school PE classes on parameters of health-related physical fitness in children
from 8 to 11 years of age.

A low level of physical fitness in children and adolescents may be linked to low motor competence
scores, characterized by proficiency in locomotion and
object control skills4. As a result, low engagement in
regular physical activity practice is observed4.
Previous studies have demonstrated that children
engaged in organized sports presented better scores
in physical fitness and motor competence, as well as a
higher level of daily physical activity when compared
to children who were not engaged in these practices5,6.
Low levels of physical activity have been reported by the World Health Organization as the fourth
risk factor for global mortality7. On the other hand,
increased moderate to vigorous daily physical activity
promoted positive health outcomes in children aged 8
to 11 years8. In addition, 60 minutes of daily physical
activity during childhood and adolescence may improve the risk profiles for cardiovascular and metabolic
disease; increase bone mineral density; reduce symptoms of depression; and improve socialization, and
children’s emotional and cognitive well-being8.
In this context, Lee and collaborators9 indicated
that engaging in sports practices helps to reduce health
spending9. The results of this study demonstrated that
75% of US children, aged 8 to 11, performing moderate
to high intensity sports three times a week generated
savings of approximately $ 16.6 billion in direct medical costs9. However, it is important to inquire whether the practice of sports incorporated during Physical
Education (PE) classes in the school environment has
an effect on the physical fitness levels of children and
adolescents. A previous study in Brazil reported that
PE classes did not demonstrate sufficient results to ensure adequate levels of physical fitness activity when
focusing on children’s health6.
In Brazil, PE is a subject integrated into the pedagogical program of the school, and is characterized as a
compulsory curricular component of Basic Education10.
However, studies have shown that the number of classes
per week and the intensity achieved during classes are
not sufficient and efficient when compared to extra activities for children to improve physical fitness parameters8,11, as they are below the recommendations proposed
by the Guidelines for Physical Activity in Childhood12.
Corroborating these findings, research that analyzed 39
PE classes found that on average only 25% of class time
was spent on moderate to vigorous physical activity, and
there was little motor variation13. These results are concerning, as it has been recommended that to improve

Methods

This study was carried out with a quasi-experimental
(pre/post-test) design including a convenience sample
of 73 schoolchildren aged 8 to 11 years, 42 girls and
31 boys. The children were allocated into two groups:
one that exclusively attended the school’s PE classes
(GPE); and another that in addition to the PE classes
performed sports activities organized in the time they
did not attend school (GSA). The study was proposed by a PE teacher in the school system, linked to
two different schools. All procedures were performed
after approval by the Human Research Ethics Committee of the State University of Londrina (CAAE
62267516.2.0000.5231).
One of the schools was chosen for convenience for
inclusion in a program of organized sports activities
(GSA) during the period when the children were not
2
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at school, while in the other school the classes took
place normally (GPE), without any communication
between the participants. For each school, a normal
class of children was selected, without excluding any
child, and there were no dropouts during the four
weeks of intervention. In an interview prior to data
collection, the teacher responsible for the project confirmed that none of the students involved in the study
had participated in any systematic physical or sports
activity in the previous six months. The teacher selected the classes and taught the activities in both groups.
The PE classes were held twice a week, lasting 60 minutes each class (Chart 1).
The GSA performed the intervention for four

weeks, with sessions twice a week on alternate days,
each session lasting 50-60 minutes. The activities included in the intervention are described in Chart 2.
There are several school intervention models used
as strategies to boost energy expenditure and result
in improved physical fitness18. In the current study
we chose the model of sports activities to ensure the
involvement of most students, with moderate to high
intensity of effort, and motivation during the practice
of pre-sport games19.
To verify the impact of the additional sports activities program on physical fitness parameters, evaluations
were performed before and after the four week intervention. The procedures are illustrated in flowchart 1.

Chart 1 – Activities developed in the group that participated exclusively in Physical Education classes, lasting 60 minutes per session twice
weekly for 4 weeks (8 sessions).
Session

Activities

2

Introduction to track and field: 20 minutes - Track and field events. 6
Team and individual race circuits- 20 minutes.
Playful activities for learning throwing and catching: 20 minutes
- pre-sports, body control, throwing and catching methods.

1

3

4

Session

Warm-up: 20 minutes- recreational activities- catch, steal flag.
Cooperative and competitive games: 30 minutes- dodge ball,
human current.
Calm down: 10 minutes- clapping.

5

Introduction to collective sports: 20 minutes- Volleyball and
basketball.
Ball handling and control circuits-20 minutes.
Recreational activities for throwing, passes, and dribbling- 20
minutes- pre-sport basketball.

7

Introduction to collective modalities: 20 minutes- Volleyball and
basketball.
Ball handling and control circuits-20 minutes.
Play activities for touch and serve - 20 minutes - pre-sport
(mini-volleyball).

8

Activities

Team and individual race circuits- 20 minutes.
Ball handling and control circuits-20 minutes.
Play activities for learning throwing and catching: 20 minutes- presports, throwing and catching methods, dodge ball.
Introduction to collective modalities: 20 minutes- Volleyball and
basketball.
Ball handling and control circuit activities with racket -20 minutes.
Play activities for touch and serve - 20 minutes - pre-sport (minivolleyball).

Introduction to collective sports: 20 minutes- Volleyball and basketball.
Ball handling and control circuits-20 minutes.
Play activities for touch and serve - 20 minutes - pre-sport (minivolleyball).
Cooperative and competitive games: 20 minutes-dodge ball,
Circuits of balance, body notion, and laterality: 20 minutes.
Ball handling and control circuit activities with racket -20 minutes.

Chart 2 – Intervention: sports activity protocol lasting 50 minutes per session for 4 weeks (8 sessions).
Session

Activities

Session

Activities

2

Warm up: 10 minutes - light running, passes, and reception.
Basic Techniques II:
20 minutes - Feints (body and arm initiation) and dribbling.
Recreational activities for sports initiation: 20 minutes- presports, dribbling, defensive notions.

6

Warm up: 10 minutes - light running, catching ball.
Basic Techniques II:
20 minutes - Feints and dribbling with individual marking.
Play activities for group initiation: 20 minutes.

Warm up: 10 minutes - light running, catching ball.
Basic Techniques II:
20 minutes - Feints and dribbling with individual marking.
Play activities for group initiation: 20 minutes.

8

1

3

4

Warm up: 10 minutes - light running, stretching.
Basic Techniques I:
20 minutes - passes, reception, pitches.
20 mins Pre-sport and competitive games- Dodge ball, catchthe-ball, hit the hula hoop.

Warm up: 10 minutes - light running, stretching.
Basic Techniques:
20 minutes - passes, reception, pitches.
20 mins pre-sport and competitive games- Dodge ball, catchthe-ball, hit the hula hoop.

5

7

3

Warm up: 10 minutes - light running, passes, and reception.
Basic Techniques II:
20 minutes - Feints (body and arm initiation) and dribbling.
Recreational activities for sports initiation: 20 minutes- pre-sports,
dribbling, defensive notions.

Warm up: 10 minutes - light running, passes, and reception.
Basic Techniques II:
20 minutes - Feints (body and arm initiation) and dribbling.
Recreational activities for sports initiation: 20 minutes- pre-sports,
dribbling, defensive notions.
Warm up: 10 minutes - light running, catching ball.
Basic Techniques II:
20 minutes – Feints and dribbling with individual marking.
Play activities for group initiation: 20 minutes.
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To calculate nutritional status according to BMI,
body mass and height measurements were taken. For
body mass a Power Pack scale with 100 gram precision was used and for height a stadiometer coupled to
the scale. In addition, the relative fat was calculated
by the sum of the triceps and calf subcutaneous folds
using a Cescorf brand skinfold caliper and the result
was interpreted by the sex and age-specific table of
Fitnessgram20. Evaluations were performed by a single experienced evaluator and skinfold measurements
were rotationally taken between the anatomical points
according to Fitnessgram, and replicated three times.
The measurements were recorded by an independent
annotator. The measurements were performed in the
right hemibody of the children and the mean value of
the three measurements was used.
Health-related physical fitness was investigated using the Fitnessgram20 battery of physical tests, and the
abdominal muscle strength and endurance, aerobic endurance, and flexibility tests were applied at the start
and end of the four-week intervention. Prior to the start
of the project, approximately one week, a single trained
evaluator applied all the tests to familiarize the children
with the tests. In the following week, characterized as
the pre-intervention moment, the tests were repeated
following the specific instructions for their performance
(Fitnessgram20). For each test, three attempts were performed and the best performance was used. An annotator, without information on which group the children
belonged to (evaluator blinding), noted the results and
later transmitted these results to the statistician.
In the descriptive analysis of the data, two procedures were applied. In the first, the variables at the
pre-intervention moment were compared between the
groups (Table 1) in order to confirm the absence of
differences between the groups. For this, the Kolmogorov-Smirnov test was performed to verify the normality
of the data. The data did not present normal distribution

and thus, the nonparametric Mann-Whitney test was
applied. Subsequently, to verify the effect of the fourweek intervention between the groups, the Generalized
Estimating Equation (EEG) test was used. This analysis was performed since the data distribution did not
meet the assumption of normality or sphericity. All procedures were performed using the SPSS 20.0 statistical
package, adopting a significance level of p≤0.05.

Results

Of the 73 volunteers selected for this study, 42 were
female and 31 male. The exclusive PE class group consisted of 39 children, 24 girls and 15 boys, with a mean
age of 10.06 ± 0.77 years; and the other group included 34 children, consisting of 18 girls and 16 boys, who
performed the sports activities in the period when they
were not at school, with a mean age of 9.04 ± 0.96 years.
There were no refusals or withdrawals of any participants during the selection and intervention processes.
Table 1 presents the general characteristics of the
participants in each group at the pre-intervention moment. There was a statistically significant difference
between the groups in the chronological age variable
at the pre-intervention moment, with higher values in
the GPE, and for the fat variable, significantly higher
values can be observed in the GSA.
Table 2 presents the mean values of the variables
BMI, relative fat, and physical fitness tests between the
pre and post intervention moments in the intragroup
analysis (pre versus post comparison) and the comparison of the intervention effect between groups (intergroup comparison).
In the intragroup analysis, the GSA demonstrated a
significant improvement in all physical fitness tests (p
< 0.01), as well as a reduction in relative fat and BMI
(p < 0.05). However, the GPE presented worsening
performance in the abdominal test (p = 0.019) and an
increase in relative fat (p = 0.001).

Figure 1 – Flowchart of the study steps.

4
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Table 1 – General characteristics of the participants in each group at the pre-intervention moment (median and interquartile range values),
Andirá, 2016.
GPE (n = 39)
Median (Q1-Q3)

GSA (n = 34)
Median (Q1-Q3)

P Value

32.00 (27.00-41.50)

35.20 (29.50-45.60)

0.106

BMI (kg/m )

16.76 (14.80-19.01)

17.62 (15.02-23.00)

Flexibility (cm)

24.00 (19.00-27.00)

23.50 (17.00-26.00)

Variables
Age (years)

10.02 (9.03-10.07)

TBM (kg)

Height (m)

1.41 (1.34-1.45)

2

Relative fat (%G)

24.00 (17.20-28.90)

Abdominals (units)

19.00 (12.00-28.00)

Aerobic endurance (m)

16.00 (9.0 -24.00)

9.04 (8.05-10.20)

0.010*

1.41 (1.37-1.49)

0.543

0.101

27.95 (21.00-34.10)

0.040*

17.00 (11.00-24.00)

0.333

0.912

21.50 (11.00-31.00)

0.095

*P values obtained with the Mann-Whitney test p ≤ 0.05; M = median; (Q1-Q3) = interquartile range; TBM = total body mass; BMI = body
mass index; GPE = physical education group; GSA = sports activities group.
Table 2 – Study variables compared at pre and post intervention moments for each group (intragroup analysis) and comparisons between
groups (intergroup) to verify the effect of the intervention, Andirá, 2016.
Variables
BMI (kg/m2)

Relative fat (%)
Flexibility (cm)

Abdominals (units)

Aerobic endurance (m)

Pre
(Mean ± SD)
17.10 ± 2.91
24.14 ± 8.61

22.77 ± 6.32

20.46 ± 10.42

18.10 ± 11.85

GPE (n = 39)
Post
(Mean ± SD)

p
(intragroup)

Pre
(Mean ± SD)

25.22 ± 8.43

0.001*

28.56 ± 9.72

19.33 ± 10.09

0.019*

17.01 ± 2.91

22.46 ± 5.22

17.21 ± 10.68

0.454

1.000

19.28 ± 4.89

22.32 ± 7.55

18.09 ± 8.89

0.091

22.18 ± 11.85

GSA (n = 34)
Post
(Mean ± SD)

p
(intragroup)

p
(intergroup)

26.86 ± 8.97

0.023*

0.141

19.08 ± 4.76

25.03 ± 8.68

21.03 ± 8.90

24.88± 12.22

0.004*

0.001*

0.001*

0.001*

0.023*
0.531

0.860

0.030*

*P values obtained through the Generalized Estimation Equations; GPE = physical education group; GSA = sports activities group; TBM =
total body mass; BMI = body mass index.

When verifying the effect of the intervention between the groups (intergroup), significant differences
were identified in two variables in this study. In BMI
significant differences were observed, with higher values in the GSA (p = 0.023), and in the aerobic endurance test significant superiority (p = 0.030) was found
in the GSA when compared with the GPE.

ting and reaching tests, as well as BMI and relative fat
measurements. The main findings indicated significant
differences between futsal practitioners and non-practicing girls, where the group of practitioners was superior regarding weight, BMI, aerobic capacity, strength,
trunk extension, and sitting and reaching, in addition
to decreased relative fat in the futsal group. Another
relevant finding was that futsal practitioners presented
higher percentiles within the healthy zone range for
all tests performed, except for the elbow flexion test.
Through this analysis, the study concluded that, in all
Fitnessgram tests performed, the futsal practitioners
obtained higher values in the healthy zone range than
the values achieved by the group of non-practitioners.
Corroborating these findings, another investigation
highlighted the positive impact of out-of-class physical activity on maintaining health-related physical fitness in children and adolescents from different countries22. On the other hand, studies with interventions in
the school environment have shown that the generalist
contents associated with short effective class time and
low motivation do not guarantee potentialization of
desirable health criteria14,23. In this sense, a systematic

Discussion

The main findings of this study demonstrated that the
four-week sports activity program improved children’s
performance in the aerobic endurance test and reduced BMI in the GSA when compared to the GPE. In
addition, in the intragroup analysis, the GSA presented improvement in all physical fitness scores, while, in
contrast, the GPE showed significant worsening in the
abdominal strength and endurance tests.
These results are similar to the Portuguese study
conducted by Trigo et al21, which involved two groups
of 11 to 15 year old girls: futsal practitioners and
non-practitioners The groups were compared using
the Fitnessgram reference values for the 1-mile run,
abdominals, arm extension, trunk extension, and sit5
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review examined interventions performed in PE classes designed to impact the physical activity level, physical fitness, and/or body composition of school-age
children. The results of the 12 included studies demonstrated that half of the studies that evaluated physical
fitness presented no significant impact18.
Among the possibilities for evaluating physical fitness, the Fitnessgram motor test battery was highlighted, as it has been widely used in several studies with
large samples and with equally worrying results regarding PE21,24, that is, PE classes do not improve the values of the tests applied. In the present study, the results
indicated a worsening, after four weeks of PE classes
alone, in the values for endurance/abdominal strength
and relative fat. According to regulations, PE classes
in the school environment are fundamental to improve
motor activity in childhood, however, previous studies
indicate that the classes offer insufficient amounts of
motor activity25,26. In this sense, in a recent systematic review with meta-analysis15, researchers investigated
the proportion of time spent in class devoted to moderate and vigorous physical activity. The results of the 25
studies analyzed demonstrated that the mean percentage of class time spent on moderate physical activity
was 40.5% (ranging from 34.8% to 46.2%). Specifically,
looking at the age group of seven to ten years, the mean
time spent on moderate activities during PE classes was
48.6% (range 41.3% to 55.9%)15. These class time results are below the recommendations of the Centers for
Disease Control (CDC) and the Association for Physical
Education (AfPE), which determine that a minimum of
50% of class time should be spent on moderate physical
activity as guidelines for improving health15,27. Thus, the
authors reinforce that additional strategies and intervention studies are necessary to increase the effective
time spent on moderate physical activities during PE
classes at school. One of the factors that receives strong
emphasis and is directly linked with the development
of physical aptitude is motor competence28,29.
Gallota et al11 carried out a study aimed at evaluating
the effectiveness of PE classroom interventions for 5
months in an elementary school class using the Fitnessgram test battery. The sample consisted of 230 children
randomly assigned to three groups; two experimental
groups with interventions (focusing on sensorimotor
development and physical fitness) and another control
group focused on PE classes without extra activities
during classes. Both experimental groups presented
significantly improved physical fitness (arm flexion, ab-

dominal, trunk lift, sit and reach) and motor coordination (platform shifting, balance beam, side jump, jump
on one leg over an obstacle tests) after the intervention
period when compared to the control group, which did
not show significant improvement in the tests.
It is important to highlight some limitations that
preclude a greater degree of generalization of these
findings, for example: the short intervention period;
the small sample size; the absence of internal load
measurement of activities taught in class and/or training; and the absence of quantitative data on the subjects’ habitual and leisure physical activity. Future trials
that consider reducing these limitations are important
to verify the long-term effectiveness of sports fitness
programs on physical fitness, as well as reduce threats
to the internal and external validity of inferences.
It was concluded that the program with organized
sports activities had a positive and significant impact on
aerobic fitness, as well as a reduction in BMI. Thus, these
findings indicate that, in the manner applied, organized
sports activities are an alternative intervention in PE
classes and extracurricular activities, in order to maximize
the active time of classes, promote greater involvement of
students in moderate to high intensity activities, and aid
motivation during the practice of pre-sports games, as well
as enhancing the physical fitness of children. However,
further studies should be directed at different intervention strategies during PE classes and/or during the overall
school period and their possible impacts on physical fitness and other health-related outcomes in children. The
aim should be to guarantee opportunities for physical
practice, focusing on physical fitness and reaching the intensity level recommended by the guidelines. In addition,
it is important to impart knowledge needed for a physically active lifestyle and cultivate responsible personal and social elements for improving and maintaining good health.
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