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Introduction

Child and youth obesity has increased worldwide, and in
Brazil the prevalence is approximately 15% in children
and teenagers between 2 and 19 years of age (Aiello et al.,
2015). Obesity is known as a chronic disease of pediatric
origin, and although some clinical outcomes manifest at
early ages, others appear with higher intensity in adult
individuals (Mosca et al., 2017; Nemet, 2018). During
childhood, obesity has a negative impact on physical,
social, and emotional health, and self-esteem. Overweight
children have 17% to 30 % more chances of suffering
bullying compared to normal weight children (Reulbach
et al., 2013). At school, discrimination occurs in the form
of verbal aggression, threats, and exclusion from groups
(Bacchini et al., 2015).

In addition to these negative psychosocial implications,
obesity leads to lower motor competence levels, which
generates concomitant low levels of habitual physical
activity in a cycle with negative feedback (Henrique
et al., 2020; Sentalin et al., 2019). Thus, a systematic
review study found evidence that excess body weight
is associated with lower levels of motor competence, as
well as a higher probability of giving up physical activity
in childhood, and this inactive behavior can last during
youth and adulthood (Cattuzzo et al., 2016). Valentini
et al., 2020 highlighted that motor competence was a
significant predictor of the level of habitual physical
activity, where children with greater motor competence
engaged more actively in Physical Education classes. On
the other hand, heavier children perceived themselves as
less competent in physical tasks and social interactions
(Valentini et al., 2020; Stodden et al., 2008).

In contrast, training in fundamental motor skills
for kindergarten students, instructed by a specialized
professional, three times a week, improved motor
proficiency and increased the intensity of habitual physical
activity. As a consequence, sedentary behavior decreased
together with a reduction in childhood obesity (Engel et
al., 2018). In short, children with good motor coordination
are more predisposed to engage in sports activities
(Vandorpe et al., 2012). Confirming these findings, a
sequential study of 27 years attested that the habitual
physical activity level around the age of 6, significantly
predicts physical activity in youth and adulthood (Telama
etal., 2014), demonstrating that development of physical
activity at pediatric ages can be stable and long lasting.

However, although the positive impact of motor
practice in childhood on body weight control outcomes
is recognized, it is known that the quality of available
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environmental stimuli for children is not enough to develop
motor competence. Recently, researchers stated that
physical education classes are commonly overcrowded,
and the available space for physical activities is restricted
both at school and in the community (R€ et al., 2018).
Moreover, it was reported that children spend more time
on sedentary behavior during the school term (Da Costa et
al., 2017), and for this reason, it is important to introduce
active breaks in all school disciplines, in order to reduce
sedentary behavior time (Brusseau et al., 2018; Carlson et
al., 2015). Thus, the need to intervene in school physical
education classes is recognized, since students, especially
obese students, need well-structured activities, intense
enough to control body weight and other health-related
variables (Bravo et al., 2020). Furthermore, improvement
in children’s physical fitness can have a remarkable
influence on the quality of physical and mental health
(Guetal., 2016), as well as leading to a healthier lifestyle
(Kari et al., 2016; Yuksel et al., 2020).

Accordingly, priority should be given to intervention
strategies that increase physical activity and motor
competence levels, mainly in kindergarten and elementary
students (Ré€ et al., 2018). Recently, a Spanish study
observed a low motor coefficient in 37.5% of preschoolers
who participated exclusively in Physical Education classes.
The authors considered that the short period of time in
classes dedicated to motricity explains the low motor
development observed among preschoolers (Garcia-Marin
& Fernandez-Loépez, 2020). Similarly, in Brazil, a cross-
sectional study identified that children between 3 and 5
years of age who play sports in addition to school physical
education classes present significant advantages in motor
competence over non practicing children (Queiroz et al.,
2014). Another Brazilian investigation observed that
higher levels of locomotor skills in children of preschool
age are associated with a lower risk of obesity, and that
participation in sports that stimulate these skills are
fundamental for individuals to engage in sports practice
in early childhood (Henrique et al., 2020, 2016). In this
scenario, it seems mandatory to incorporate additional
extra-curricular practices into Physical Education classes
to achieve adequate levels of motor competence, physical
fitness, and weight control in childhood.

Based on these assumptions, the objective of the
current study was to verify the effects of a school
intervention with recreational motor skills during 12
weeks on parameters of body weight control, motor
competence, and physical fitness in overweight students.
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Figure 1
Flowchart 1. Study stages.

Methodology

Materials and methods

The study has a quasi-experimental design (pre/post test) with
a sample selected by convenience due to the exploratory nature
of the study. In total, 26 students of both sexes were included,
aged between 6 and 9 years of age, 13 female and 13 male. The
study received previous approval from the Human Research
Ethics Committee (CAAE: 62267516.2.0000.5231).

The eligibility criterion for the included children was
a Body Mass Index (BMI) above the 85th percentile, i.e.
classified as overweight according to the Centers for Disease
Control and Prevention criteria (Kuczmarski, 2002). Children
undergoing nutritional monitoring or already included in a
regular physical activity program, other than usual physical
education classes, were excluded from the data analysis. The
children’s routine was not changed concerning eating habits,
with only the addition of scheduled sessions of recreational
motor activities. Furthermore, the predictive equations of
Slaughter et al. (1988) were used for information on relative
fat, to measure the triceps and subscapular skinfolds.

To ensure that all children included were in prepubertal
or early puberty stages, skeletal maturation was assessed
using hand and wrist radiography to obtain bone age, using
the Greulich & Pyle method (1959). The exams were
documented by a radiologist with extensive experience
(blind evaluator).

Flowchart 1 highlights the stages of the study and
the moments of assessment before and after 12 weeks of
intervention with recreational motor activities.

All participants studied at the same full-time school and
performed the intervention for 12 weeks during the extra-
curricular period, totaling 36 sessions. The intervention took
place three times a week on alternate days, lasting 60 minutes
per session. Sessions were organized involving children in
intermittent locomotor activities (running, jumping, moving);
manipulation with balls (kicks, throws, tumbling), and
stabilization (dynamic balance), all of which are recreational
and collective, in order to ensure motivation for the practice
(Errisuriz et al., 2018). The activities were carried out in
a combined way so that the children performed activities
of play, recreational games (catches, relay races, circuits),
and dance. The internal training load was measured using
a Polar® RS800, (Kempele, Finland) heart rate monitor.
The intensity of the sessions reached a minimum of 70% of
the maximum heart rate previously calculated by a specific
predictive equation for pediatric groups (Mahon et al.,
2010). The weekly frequency of intervention sessions was
arranged using a roll call.

In order to verify the effect of the intervention on
motor competence parameters, the Test of Gross Motor
Development (TGMD?2) was used, proposed by Ulrich
(2000), and posteriorly validated for the Brazilian population
(Valentini, 2012). The tests are composed of 12 motor
skills, six for locomotion (running, canter, one-legged jump,
obstacle hop, horizontal jump, and side run) and the other
six for object control skills (hit, bounce, receive, kick, throw
over the shoulder, and roll). In order to assess these skills,
an experienced and trained evaluator demonstrated every
movement and then the students tried once. During this trial
attempt, the evaluator observed if the individual understood
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z
Table 1 ]
Assessment of the methodological quality (PEDro scale) of the articles included. g
=)
o
w
Pre (n = 26) Post (n = 26) 3;'
)
Variables p value Q
T
Median (Q1-Q3) Median (Q1-Q3) o
Total body mass (kg) 351 (202 - 40.3) 355 (31.4 - 42.2) 43
Height (cm) 1.30 (1.24- 1.39) 131 (1.25- 1.39) 66
BMI (kg/m?) 19.9 (186 - 22.1) 20.4 (186 - 23.2) 28
Relative fat (%) 28.3 (249 - 314 26.1 (18.4 - 30.4) .03*
Waist circumference (cm) 71.0 (675 - 77.9) 68.1 (642 - 77.1) .04
Note. p values based on Wilcoxon’s test (*p < .05).
the move properly, and if not, a new demonstration was given. moments. All procedures were performed using the SPSS
The students were filmed during two attempts at each skill 20.0 statistical package and a significance level of p < .05
which were then checked against the test scoring criteria, was adopted.
through completion of a specific registration form by three
independent and experienced appraisers. The analysis of the
motor competence videos was performed blindly, without Results
contact and/or confirmation of the results by the evaluators. The results demonstrated that, before the intervention, all
For the outcome of physical fitness, the battery of motor included children were in prepubertal or early puberty stages,
tests of the Projeto Esporte Brasil (PROESP) was used (Gaya with a mean bone age of 7.2 years, minimum 5.0 years and
& Gaya, 2016). Cardiorespiratory fitness was investigated maximum 10 years. In addition, chronological age presented
by the six-minute running test; the abdominal test was similar values, with a mean age of 7.7 years, minimum
performed to detect strength and localized resistance; and 5.7 years and maximum 10.1 years.
the sit-and-reach test to check flexibility levels. All tests Regarding the impact of the intervention on body weight
were performed on the court, following specific execution control, Table 1 shows median and interquartile range values
and classification criteria. Prior to the official evaluation at pre and post-intervention moments of anthropometric
day, the tests were performed with all children in order and growth variables. The results demonstrate a significant
to familiarize them with the motor tests. The application effect of intervention on reduction in total relative body fat
occurred with one experienced evaluator and an assistant. and abdominal adiposity.
The researchers who typed and processed the statistical The results of the impact of the motor intervention
analysis were blinded to the data collection, analysis of show positive effects of 12 weeks of recreational motor
motor skills, and the intervention process. activities in overweight children. There were significant
Data normality was verified using the Kolmogorov- improvements (p < .05) in locomotion and object control,
Smirnov test, confirming a non-parametric result, followed reflecting significantly in the increase in motor quotient
by the application of the Wilcoxon test to identify the (median pre = 76.0 (63.2-79.7); post = 85.0 (76.0-91.0);
existence of differences between the pre and post-intervention p =.001) (Figure 2).
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Figure 2 Figure 3

Box Plot (median and interquartile interval) of motor competence,
presenting: A=Locomotion; B=Object Control; C=Motor Quotient.

The effects on physical fitness parameters are shown
in Figure 3. There was a significant increase in abdominal
localized muscle resistance (median pre = 20.5 repetitions
[16-25]; post = 24.5 [19.7-31.5]; p = .043) and aerobic
power assessed by the running test (median pre = 720 meters
[609.7-762.2]; post = 757.5 [690.7-819]; p = .015). The sit-
and-reach test performed to investigate flexibility did not
demonstrate any significant difference after the intervention
with recreational motor activities.

Box Plot (median and interquartile interval) of physical fitness,
presenting: A=Abdominal; B=Sit and Reach; C=Running.

Discussion

The main results of the present study indicate a significant
effect on reduction in relative body fat and abdominal
adiposity, in addition to improvement in motor skills for
locomotion and object control, which positively reflected
on the motor quotient. Regarding the variables of physical
fitness, there was a significant increase in localized
abdominal muscle resistance and cardiorespiratory
fitness.
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Similar results were observed by Delgado-Floody et al
(2018), indicating that after 28 intervention weeks of High
Intensity Interval Training (HIIT), with children between
6 and 11 years of age, there was a significant reduction
in obesity through a reduction in the fat percentage and
improvement in cardiorespiratory fitness. Reinforcing
these findings, a recent meta-analysis with 15 longitudinal
studies demonstrated that HIIT significantly improved
cardiorespiratory fitness [VO, 1.117(95% CI=0.528 to
1.706, p < .001)] and reduced body weight [-0.295 (95%
CI = 0.525 to -0.066, p < .05)] and body fat [-0.786 (95%
CI =-1.452 to -0.120)] in children and teenagers of 6 to
18 years with obesity/overweight (Thivel et al., 2019).
Additionally, an intervention of 12 weeks comparing HIIT,
recreational soccer, and a control group indicated a positive
effect on body composition, and an increase in lower limb
strength, agility, and flexibility of overweight/obese males
between 11 and 13 years of age (Cvetkovi¢ et al., 2018).

Furthermore, through a cross-sectional study, researchers
identified that obese children presented lower performance
in flexibility than their normal weight peers (Bataweel &
Ibrahim, 2020). Similarly, the present study did not observe
an intervention effect on flexibility performance, probably due
to the lack of a specific focus targeting this physical ability.

Regarding intervention models and strategies with a focus
on overweight pediatric groups, the school environment is
highlighted (Yuksel et al., 2020). Performing recreational
and play activities with content that develops motor
competence and keeps children active is indispensable.
Thus, adherence to structured activities during school
time or recess can be efficient for improving the health of
children (Metos & Murtaugh, 2011). Furthermore, a cross-
sectional study verified that organized physical activities
are important contributors to motor skills and physical
fitness in children, supporting the need for the provision of
opportunities to practice daily organized physical activities,
with school physical education programs representing an
ideal environment for this objective (Hardy et al., 2014).

However, when investigating physical education classes
and their possibilities, studies pointed out that the number of
weekly classes and the intensity reached are not sufficient
and are not efficient compared to extra activities to improve
fitness parameters (Gallotta et al., 2017; Walker et al.,
2018), remaining below the recommendations proposed by
Childhood physical activity guidelines (Leitdo et al., 2000).
In this context, Thivel et al. (2011) proposed two extra classes
per week of 60 minutes with playful activities to improve
coordination, flexibility, strength, speed, and endurance, with
positive results on obesity prevention through improvement
in the aerobic and anaerobic fitness of children of 6 to 10
years (Thivel et al., 2011). Moreover, proposals to add 15
minute periods of functional and calisthenic movements
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before class (Faigenbaum et al., 2015), participation in 2
hours per week in supervised group sports (Queiroz et al.,
2014), additions of four vigorous physical activities of 60
minutes a week (Dallolio et al., 2016), and more active and
intense standardized warm ups during physical education
classes (Thomas et al., 2020) were shown to be efficient
interventions with obese children.

In the present study, improvements in abdominal muscle
fitness and cardiorespiratory condition were observed after
a recreational intervention in addition to physical education
classes with overweight children during 12 weeks, such as
observed in another Brazilian study with sports activities twice
a week, for children between 8 and 11 years old. Corroborating
our findings, Ordéfiez et al. (2019) in schools in Madrid,
observed a significant improvement in cardiorespiratory
capacity and motor coordination in children aged 11 to 12 years
who participated in activities additional to Physical Education
classes. Gongalves et al. (2019) reported a reduction in relative
fat and BMI and improvement in all physical fitness scores,
including strength, endurance, and flexibility (Gongalves et al.,
2019). Previously, other studies demonstrated the efficiency
of extracurricular interventions on weight and waist perimeter
reductions in children, as well as improvements in physical
fitness (Jansen et al., 2011). Furthermore, activities applied
in the classroom significantly increased habitual physical
activity levels of children (Reznik et al., 2015), and decreased
BMI percentiles (Sharma et al., 2019).

Increasing physical fitness scores have special importance
due to the reverse relation with overweight. Thus, a
longitudinal study of 20 years following 1792 individuals
between 7 and 15 years of age stated that low cardiorespiratory
fitness is related to higher waist circumference (Schmidt
et al., 2016). Similarly, Ruedl et al. (2018) observed that
overweight and obese children have lower levels of physical
fitness in comparison to normal weight children. Moreover,
children presenting an improvement in health-related
physical fitness and motor competence during childhood
are less likely to develop overweight or obesity conditions
(Rodrigues et al., 2016). Corroborating these assumptions,
a prospective study reassessed the cardiorespiratory fitness
of 647 individuals, stating that the lower the aerobic fitness,
the higher the chances of becoming obese [OR 3.0 (95% CI
1.6-5.6)], and concerning elevated obesity, the likelihood of
areduction in physical fitness is higher between childhood
and adulthood [OR 4.5 (95% CI 2.6-7.7)] (Dwyer et al.,
2009). This highlights the importance of an active lifestyle
that continues with child growth, providing continuity of
physical activity during lifespan (Telama et al., 2014).

Regarding motor competence aspects, the scenario
is very similar, since being overweight causes a negative
impact on children's motor competence (Prskalo et al.,
2015). Lima et al. (2019) reported an inverse relation of body
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fat and motor coordination, where children aged between
6 and 13 years with better motor coordination presented
less body fat (Lima et al., 2019). Similarly, Augustjin et
al. (2018) performed a multiprofessional intervention
with obese children between 7 and 11 years of age. The
results demonstrated that obese children presented lower
levels of motor competence, manual dexterity, and static/
dynamic balance, and presented more difficulty planning
and controlling movements compared to healthy weight
peers.. In another study, the association between motor
competence and body composition was investigated in a
group of 70 children of 6 to 10 years of age. The results
showed that the motor proficiency of children was negatively
associated with the amount of body fat. In addition, the study
evidenced that normal weight children presented better
motor competence in gross motor skills than overweight
children (Marmeleira et al., 2017).

Notwithstanding, Zanella et al. (2016) discovered that
a motor intervention program of 32 sessions significantly
improved the motor domains of overweight and obese
children between 6 and 8 years of age.

In the present study, despite the small sample size and
the absence of a control group, the results demonstrated
important responses to the 12-week recreational activities
protocol in overweight children. Our findings indicate a
significant reduction in relative and abdominal fat with
improvement in the ability to move and control objects,
reflecting positively on the general motor quotient. This
particular outcome was shown by Barnett et al. (2009)
to have great relevance, since proficiency in fundamental
motor skills, mainly object control, subsequently predicted
the time spent on moderate and vigorous physical activity
in adolescence.

Lastly, from the authors’ perspective, there are two strong
findings. First, the efficiency of the intervention protocol in
school to reduce central and total adiposity, and secondly,
the positive effect on motor competence, and muscle and
cardiorespiratory fitness levels, that together increase the
chances of the incorporation of healthy habits and physical
activities now and in future life.

Conclusions

The present study found a positive effect of a school
intervention protocol with recreational motor activity on body
weight control, motor competence, and cardiorespiratory
and muscular physical fitness. The findings suggest that
future investigations should confirm the impact of school
interventions in the context of physical and motor activities
on body weight control during childhood.
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