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ABSTRACT
Physical inactivity and obesity have important implications for health. Achieve 60 minutes per day of moderate
physical activity (MPA) or vigorous is a recommendation of the World Health Organization (WHO) for children
aged between 5 and 17 years. The school environment can be a generator of physical activity (PA) since
early childhood education. The purpose of this study is to analyse the minutes of PA and its intensity in
schoolchildren of 5 years during recess and to what extent its favours is reaching the recommendations of
daily PA promoted by WHO. By monitoring 18 children for 8 days using the Garmin Vivofit Jr. wristband, were
obtained the minutes of MPA and the number of steps (NS), disaggregated by time. The daily average of
MPA was 87 ± 16 minutes and 9100 ± 1807 NS. During recess, schoolchildren reached an average of 16 ±
4 minutes and 1666 ± 370 NS. Statistically significant differences were found, both in minutes of MPA and in
NS in favour of children (p < .001) and 50% more in days without rain compared with rainy days (p < .001).
There were no significant differences in MPA (p = .20) or NS (p = .16) depending on the semester of birth. In
the recess in the infantile age it reached approximately 25% of the MPA recommended by the WHO.
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INTRODUCTION
According to the World Health Organization (WHO) (‘Obesity and overweight WHO’, 2015) and the
International Obesity Task Force (IOTF) (Lobstein et al., 2004), childhood obesity and physical inactivity is a
global problem (WHO, 2014) and in Spain it is especially relevant (De Onis et al., 2010). In 2016, the
population between 5 and 19 years old with overweight or obesity increased by 18%. The ALADINO report
(Surveillance Study of Growth, Feeding, Physical Activity, Child Development and Obesity in Spain) (Ortega
et al., 2016) of 2015 studied 10,899 boys and girls from 6 to 9 years of age from all Autonomous Communities;
this sample allows to represent the whole of the Spanish population. The data obtained showed that 23.2%
of schoolchildren are overweight and that 18.1% are obese.
Achieving at least 60 minutes of moderate physical activity (PA) is a recommendation of WHO (World Health
Organization, 2010), for the population between 5 and 17 years of age. These recommendations try to avoid
or reduce the current situation of childhood obesity. It is known that PA is a fundamental factor in maintaining
an adequate weight and preventing cardiovascular and metabolic diseases in adult life, as well as a tool to
generate healthy habits and foster social relationships (WHO, 2014).
Moderate physical activity (MPA) includes physical tasks of an aerobic nature that require an effort that
accelerates the heart rate in a perceptible way. This type of activity in which they include, games,
displacements, sports, programmed exercises or recreational activities, suppose an energetic expense of
approximately 3 to 6 METs. A MET (metabolic equivalent) is the energy consumption of an individual in a
state of rest, which is equivalent to 1 kcal per kg of weight and hour. (Leal et al., 2009).
Schools have an active role in reducing the rate of childhood obesity (Pate et al., 2006). Children spend a
large part of the day in school, however most of the time the activities they do are of low or very low intensity
(van Stralen et al., 2014); the importance of reconsidering the role in the promotion of physical activity makes
more sense, especially at early ages and in the phase of development and strengthening of motor skills.
The American Heart Association (AHA) recommends that children should accumulate at least 30 minutes of
moderate-vigorous PA during school hours (Pate et al., 2006). However, there are studies that indicate that
elementary students can spend 62% of school time in a sedentary manner (van Sluijs et al., 2011).
Different research shows that recess is a time that influences the increase in the level of daily PA, thus
contributing to the intensity and recommended minutes (Massey et al., 2018; Saint-Maurice et al., 2018),
however, there are conditioning factors such as gender (Mckenzie et al., 1992; Ploeg et al., 2012), play space
(Martin et al., 2012) or climate (Harrison et al., 2017) that influence the accumulation of minutes of MPA in
children.
With this, the main objective of this study is to analyse the time of MPA and the NS of children of 5 years
during recess and to what extent these favours achieve the levels of daily PA recommended by the WHO for
the child population.
MATERIAL AND METHODS
The design of this work is defined as a prospective and quantitative cohort study.
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Participants
A sample of convenience of 18 students of 5 years (9 children and 9 girls) 50% born in the first semester of
the year (January-June) and the other half in the second (July-December), schooled in a school of the region
of Pontevedra, participated in this study. The inclusion criterion is that they were schooled in the group of 5
years, that there was no physical or psychological contraindication that could condition the study and that
their legal guardians authorized participation in this research.
The study was authorized by the educational centre and by all the legal tutors of the students through
informed consent. This research respected the ethical principles of the Helsinki Convention for human
experimentation.
Measurements
The dependent variable of this study was the minutes of MPA and the number of steps (NS). The independent
variables were sex (Children vs. Girls), the presence of rain (With Rain vs. No Rain) and the semester of birth
(First vs. Second). To obtain these variables, was used the Garmin Vivofit Jr PA wristband (Garmin,
Schaffhausen, Switzerland), validated by Muller et al. for the quantification of MPA in children from 4 to 10
years (Müller et al., 2018).
The PA data were downloaded through the wristband software (APP Vivofit Jr, Schaffhausen, Switzerland).
Each bracelet was linked to a record that corresponded to a participant. For the quantification of PA, the
device software offers a graph of intensity of the MPA in a daily timeline (figure 1) and the number of total
minutes of daily MPA.

Figure 1. Flowchart of the main parts of the investigation.
Process
Prior to the experimental phase, an information meeting was held with the families of the students. It was
indicated that they should not be manipulated or interacted with the wristband software and that they should
be placed on children's wrist permanently on the days that the researchers indicated. They should also avoid
as far as possible the change of habits and routines, in relation to the usual PA.
During the experimental phase, in a period of 8 days, the wristbands recorded the MPA of the children in this
study; the total daily time (24 hours) was monitored during 4 days, and for 4 days the time only of the
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childhood education recesses (single 50 minute recess). This procedure was motivated by the limitations of
the wristband software that did not allow isolating the exact time slot of the recess. The aim of the daily record
(24 hours) was to know the representation of the MPA and the NS of the recess in relation to a full day.
The selection of days took into account the same weather conditions in the comparison by pairs of days; four
days of rain (2 full and 2 recesses) and four days without rain (2 full and 2 recesses), on the same day of the
week chronologically located between October and November 2018, with similar temperatures in all days of
registration. This variable was controlled through the predictions of the Spanish Meteorological Agency
(AEMET), available in www.aemet.es
For the specific analysis of school recess, a control time of 50 minutes was taken into account, based on the
follow-up of the usual recess routine in this school. The period included the transfer of students to the school
playground (approximately 150 square meters), free play and return to the classroom. On rainy days, the
recess was developed in its entirety in the children's classroom (interior space of approximately 30 square
meters).
Statistical analysis
For data analysis, IBM SPSS for Windows software, version 21 (IBM Corp., Armonk, N.Y., USA) was used.
The results are expressed in measures of central tendency (mean) and dispersion (standard deviation). For
the verification of normality, the Shapiro-Wilk test was used. For the inter and intra group comparison,
Student's T was used for independent and related samples. A significance of p < .05 was used for all
analyses.
RESULTS
In this study, PA was monitored for 8 days (4 full days and 4 partial-recess-), to a group of 5-year-old children
(weight 22.44 ± 3.82, height 115.06 ± 4, 19). The average accumulation of PA minutes analysed during 4
full days (24 hours) was 348 minutes (5.8 hours), which means an average daily PA of 87 ± 16 minutes.
Analysing specifically the MPA in the school recess, the average was 16 ± 4, which supposes 18% of the
daily MPA activity and 27% of the recommendations of the WHO (Figure 2). In relation to NS, the daily
average was 9100 ± 1807 steps, and a total of 1666 ± 370 steps correspond to recess (Table 1).
Table 1. Average of MPA and NS during the period studied.
Variables
24 hours
M ± SD
MPA
87 ± 16
NS
9100 ± 1807
50 min school recess
M±SE
MPA
16 ± 4
NS
1666 ± 370

CI 95%
[79 - 94]
[8171 - 10030]
CI 95%
[14 - 17]
[1476 - 1856]

MPA: Moderate Physical Activity (in minutes). NS: Number of steps. M: Mean. SD: Standard deviation. CI: Confidence Interval.

Table 2 shows the results disaggregated by gender, presence or absence of rain and semester of birth. In
the analysis by sex, children perform an average of 9 minutes a day more than PA compared with girls, of
which 6 minutes correspond to recess (Children 19 ± 1 vs. Girls 13 ± 2, p < .001). In relation to NS at recess,
4
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children performed 619 more steps on average than girls, which is a statistically significant difference
(Children 1994 ± 168 vs. Girls 1375 ± 215, p < .001).
Analysing the weather factor, on rainy days 15 minutes less MPA are performed (p = .08). Of this time, 11
minutes (73.5%) is the difference found in the recess without the climatological condition of the rain (With
Rain 10 ± 2 vs. No Rain 21 ± 6, p < .001). In relation to the steps, to rain or not to rain supposes a difference
superior to a 50% (Rain 1030 ± 161 vs. Without Rain 2302 ± 631, p < .001).
According to the semester of birth, no statistically significant difference was found, both in MPA (First
Semester 17 ± 4 vs. Second Semester 14 ± 3, p = .20) and in steps (First Semester 1794 ± 380 vs. Second
Semester 1523 ± 322, p = .16).
Table 2. Average of MPA and NS according to gender, presence or absence of rain and semester of birth.
Variables
Boy
Girl
24 hours
M ± SD
CI 95%
M ± SD
CI 95%
Sig (p)
MPA
91 ± 16
[79 - 104]
87 ± 16
[79 - 94]
.23
NS
9631 ± 1723
[8306-10955]
8504 ± 1818 [6984-10024]
.21
50 min school
M ± SD
CI 95%
M ± SD
CI 95%
recess
MPA
19 ± 01
[17 - 20]
13 ± 02
[11 - 93]
< .001
NS
1994 ± 168
[1854 - 2134]
1375 ± 215
[1210 - 1540] < .001
Day without rain
Rainy day
24 hours
M ± SD
CI 95%
M ± SD
CI 95%
Sig (p)
MPA
94 ± 25
[81 - 106]
79 ± 21
[69 - 90]
.08
NS
8444 ± 2454
[7182 - 9706]
9757 ± 2738 [8349-11164]
.17
50 min school
M ± SD
CI 95%
M ± SD
CI 95%
recess
MPA
21 ± 6
[18 - 24]
10 ± 2
[9 - 11]
< .001
NS
2302 ± 631
1978 - 2627
1030 ± 161
[947 - 1113] < .001
Born first semester of the
Born second semester of the
year
year
24 horas
M ± SD
CI 95%
M ± SD
CI 95%
Sig (p)
MPA
88 ± 13
[78 - 96]
85 ± 19
[70 - 99]
.64
NS
9356 ± 1738
[7904-10809]
8873 ± 1941 7381 - 10365
.60
50 min school
M ± SD
CI 95%
M ± SD
CI 95%
recess
MPA
17 ± 4
[14 - 19]
14 ± 3
[11 - 17]
.20
NS
1794 ± 380
[1502 - 2085]
1523 ± 322
[1253 - 1792]
.16
MPA: Moderate Physical Activity (in minutes). NS: Number of steps. M: Mean. SD: Standard deviation. CI: Confidence Interval.

The MPA during the children's recess exceeded 25% of the daily accumulation recommended by the WHO
in the global average and above 30% in the children and in the days without rain (Figure 2).
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Figure 2. Percentage of MPA performed at recess in relation to WHO recommendations (60 minutes of MPA
for children).
DISCUSSION
This study pretended to analyse the MPA and NS in students of 5 years during recess and to what extent it
is favoured that the levels of PA recommended by the WHO are achieved. (‘Obesity and overweight WHO’,
2015).
Different methods have been used to monitor school PA (Berglind et al., 2017; Cardon & De Bourdeaudhuij,
2008; Hesketh et al., 2014; Vale et al., 2010). For this study, the Vivofit Jr wristband was used as a
measurement tool. The study participants of Müller et al. with ages between 4 and 10 years, they made an
average of 83 minutes a day in a 7-day follow-up (Müller et al., 2018). Our results show similar values for a
population of 5 years, analysing a period of 4 days. However, NS is considerably lower in our study (around
3000), which suggests that NS is not necessarily related to exercise intensity. Another hypothesis for this
finding is that, with the increase in age, students change active leisure for a more sedentary leisure, in the
activities that are performed require less effort and whose level of intensity is lower. In an investigation carried
out with elementary school students in the United Kingdom, it was found that participating in an organized
physical activity after school is associated with a greater MPA and a reduction in sedentary time; In turn, this
age range shows that children tend to participate more than girls in non-school activities (Jago et al., 2017).
In our study, no significant differences were found between sexes in the daily MPA, however, differences
were found in the specific analysis of the recess.
The results of the study by Beighle et al. (2006) they emphasize that there is a notorious difference in the
percentage of PA made by the students in the recess, being higher than the one made outside the educational
centre (Beighle et al., 2006). The data of the present investigation give a representativeness of the MPA
around 25% at recess. In general, our study shows that the time of recess is crucial for school children to
more easily reach the intensity of PA and recommended minutes on a daily basis; reaching an average of 19
minutes for boys and 13 minutes for girls. This idea seems to be supported by other studies: Zimmo et al.
6
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(2006) analysed the minutes of activity of a group of schoolchildren of 5 years and another of 9 years in Qatar
during school hours; the results of this analysis show that the children reached 30 minutes of daily PA or
more (Zimmo et al., 2017), which is half of the daily minutes recommended by WHO.
Ramstetter, et al. suggests that schools should increase the length of the recess period as well as their
regular intervals (Ramstetter et al., 2010). Similarly, Ridgers, et al. (2012) points out that the educational
context should carry out different measures to increase PA levels during recess, such as facilitating better
access to school facilities and promoting intervention strategies (Ridgers et al., 2012) such as courtyards. In
our study, we found a difference of more than 70% of MPA time, the days in which the breaks were outdoors
due to the absence of rain. Numerous studies have influenced the climate in general and the rain in particular,
to a limiting aspect for the accumulation of child PA(Grønholt et al., 2015; Harrison et al., 2017, 2011).
In our study, we show a daily difference of 9 minutes of PA between boys and girls; the same thing happened
in a Mexican investigation in which girls did less PA (Mckenzie et al., 1992; Ploeg et al., 2012). Gender seems
to be a determining factor when maintaining more active or sedentary routines. The results of this study are
consistent with other investigations that reflect the difference in minutes of activity of children with respect to
girls from very early ages (Nettlefold et al., 2011; van Stralen et al., 2014). Different conditioning aspects
have been described; the familiar and educational context, meteorological station, demographic and
socioeconomic factor, the characteristics of the environment and time of gestation (Preterm Births vs. Term
Births), among others (Boldemann et al., 2006; Finn et al., 2002; Forthofer et al., 2017; Hesketh et al., 2014).
With this, in this study it is suggested that the semester of birth could be related to the disparity that exists in
the PA levels of our results; As reflected in various studies, the month of birth influences the child's abilities
and maturational development, being much more noticeable at early ages (Bell & Daniels, 1990; Dearden et
al., 2010). Children born in the second semester tend not to reach the same level of performance as those
of the first semester; however, this does not limit the possibility of reaching the same level in the future (Bell
& Daniels, 1990). Our results do not find significant differences in this variable.
Study limitations
This study presents numerous limitations that should be reviewed. In the first place, since it is a pilot study,
the sample is small and circumscribed to a locality and type of educational centre without a covered patio in
a traditionally rainy area in autumn. Other populations may present MPA values or different steps. The followup time was 8 days; a broader period covering other times of the year could show different values. The
duration of the recess in the centre studied for the early childhood education stage is 50 minutes. Another
duration or recess fractions would possibly offer different data. In the study by Simunek et al. (2016), it was
found that this type of bracelet can have a margin of error of 12% with the measurements made by the
ActiGraph accelerometer (Simunek et al., 2016). For all the above, the results should be analysed with
caution.
CONCLUSIONS
The students in this sample meet the recommendations on healthy PA of the WHO. School recess can
accumulate up to 25% of the total daily PA recommended by WHO. There is a gender difference in favour of
the children in the minutes and steps. The most determining factor is the presence or absence of rain. In the
outdoor recreation without precipitation a greater accumulation of MPA is reached. There are no differences
in relation to the semester of birth.
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Educational and social policies should consider recessing as a key factor for the promotion of PA, valuing
the possibility of more recreational time and outdoor spaces protected from rain.
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