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ABSTRACT
Introduction: The association between socioeconomic status (SES) and the level of physical activity (PA) at school 

has not been studied at length. Objective: To describe the association between SES and the intensity of physical ac-
tivity during recess in elementary school children as well as the space dedicated to physical activity. Methods: A total 
of 212 children (110 boys and 102 girls) who were enrolled in the fourth, fifth and sixth grade of elementary school 
at the time participated in this study. The subjects were divided into 4 levels according to the marginalization index 
(MI). The geographical location of the schools and the available area were calculated using Google Maps Pro (GMP) 
software.1 Physical activity level was measured using accelerometry.2 Comparisons of different levels of PA with respect 
to marginalization indices and sex were investigated using one-way analysis of variance. The association between 
health variables and PA was determined through the Pearson correlation coefficient. Results: Results indicated that 
the level and intensity of PA during recess are associated with socioeconomic status and the social marginalization 
index, as well as sex, age, and infrastructure. Conclusion: The higher the level of social marginalization, the lower 
the level of PA and the smaller the space dedicated to PA. Level of Evidence III; Comparative retrospective study.

Keywords: Physical activity; Socioeconomic Status; Recreation; Accelerometry.

RESUMO
Introdução: A associação entre o nível socioeconômico (NSE) e o nível de atividade física (AF) no âmbito escolar tem 

sido pouco estudada. Objetivo: Descrever a associação entre o NSE e a intensidade da AF durante o recreio em crianças de 
ensino fundamental e também o espaço dedicado à atividade física. Métodos: Participaram 212 crianças (110 meninos e 102 
meninas) que, na ocasião do estudo, estavam no quarto, quinto e sexto ano do ensino fundamental. O número de sujeitos 
foi dividido em quatro níveis de acordo com o índice de marginalização (IM). A localização geográfica das escolas e a área 
disponível foram calculadas com o software Google Maps Pro (GMP).1 O nível de atividade física foi medido por acelerometria.2 
As comparações dos diferentes níveis de AF com relação aos índices de marginalização e sexo foram analisadas por variância 
unidirecional. A associação entre as variáveis de saúde e a AF foi determinada pela correlação de Pearson. Resultados: Os 
resultados indicaram que o nível e a intensidade de AF durante o recreio estão associados ao nível socioeconômico e ao índice 
de marginalização social, bem como a sexo, idade e infraestrutura. Conclusões: Quanto maior foi o nível de marginalização 
social, menor o espaço para praticar e o nível de AF. Nível de Evidência III; Estudo retrospectivo comparativo.

Descritores: Atividade física; Nível socioeconômico; Recreação; Acelerometria.

RESUMEN
Introducción: La asociación entre el nivel socioeconómico (NSE) y el nivel de actividad física (AF) en el ámbito escolar ha sido 

poco estudiada. Objetivo: Describir la asociación entre el NSE y la intensidad de la AF durante el recreo en niños de enseñanza 
fundamental y también el espacio dedicado a la actividad física. Métodos: Participaron 212 niños (110 niños y 102 niñas) que, 
en la ocasión del estudio, estaban en cuarto, quinto y sexto año de la enseñanza fundamental. El número de sujetos fue dividido 
en cuatro niveles de acuerdo con el índice de marginalización (IM). La localización geográfica de las escuelas y el área disponible 
fueron calculadas con el software Google Maps Pro (GMP).1 El nivel de actividad física fue medido por acelerometría.2 Las com-
paraciones de los diferentes niveles de AF con relación a los índices de marginalización y sexo fueron analizadas por variancia 
unidireccional. La asociación entre las variables de salud y la AF fue determinada por la correlación de Pearson. Resultados: Los 
resultados indicaron que el nivel y la intensidad de AF durante el recreo están asociados al nivel socioeconómico y al índice de 
marginalización social, bien como a sexo, edad e infraestructura. Conclusiones: Cuanto mayor sea el nivel de marginalización 
social, menor será el espacio para practicar y el nivel de AF. Nivel de Evidencia III; Estudio retrospectivo comparativo.

Descriptores: Actividad física; Nivel socioeconómico; Recreación; Acelerometría. 
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INTRODUCTION
Data obtained by the Mexican National Council for the Evaluation of 

Social Development Policy1 mention that almost 95 of the 122 million 
people living in Mexico experience some form of poverty or have low 
socioeconomic status (SES).1 Another way of cataloguing SES is through 
the National Population Council (CONAPO),2 which assigns a marginali-
zation index (MI) based on health services, water, drainage, wall coating 
materials, assets and income, besides different variables included in other 
studies.3 In recent years, the emphasis has been placed on the study of 
SES and its link to health indicators, such as the level of physical activity.4

It is known that the lower the SES, the greater the tendency to suffer 
from low levels of physical activity.4,5 More recent data published by 
Lampinen et al. (2017)6 confirms that children whose parents’ income 
is higher engage in physical activity for more than twice as long as their 
peers. Although a sedentary lifestyle is not specifically associated with 
people with low SES, it is important to consider the extent to which this 
factor influences the child population. In Mexico, sedentary lifestyles 
are found among almost 60% of children aged 10 to 14 years.7 Thus, it 
is claimed that a large number of children in Mexico do not meet the 
minimum PA requirements of international organizations.

On the other hand, it has been pointed out that most children will 
grow to adulthood occupying the same SES and being overweight due 
to lack of physical activity.8 It is therefore widely known that childhood 
socioeconomic status has proved to be a powerful predictor of health 
in adulthood.9 Therefore, problems related to SES that arise at an early 
age are likely to be reflected in adulthood.

It is known that little or no physical activity undertaken as a recrea-
tional activity during leisure time is one of the main cause of overweight 
and obesity.10 Childhood obesity and overweight are a public health 
problem in Mexico, where a prevalence of overweight and obesity was 
reported in 34.4% of children between 5 and 11 years of age.7 Mexico 
currently ranks high in terms of overweight and obesity.11 However, it is 
not the only country with this issue; childhood obesity is an international 
public health crisis and its prevalence has increased over just a few years.

Other studies have shown that an effective method to promote active 
lifestyles, reduce obesity and contribute to the acquisition of a healthy 
state is precisely physical activity.12 For this reason, an increase in the 
amount of PA performed at school could promote active lifestyles. During 
schooltime there are at least two prime opportunities for students to 
undertake PA, one of which is in physical education (PE) classes and the 
other during recess. At the basic level of public institutions, it is common 
to teach 1 h/week of PE and 30 minutes of daily recreation; conversely, in 
private schools, students receive 2 h/week of physical education lessons 
and have 2 recesses per day, but this population represents only 8% of 
the school population in the state of Chihuahua, Mexico.

There is evidence that the use of adequate leisure time at school has 
positive effects on the child, but some of the conclusions are limited to 
mentioning that boys undertake more PA than girls during recess.13 It has 
been demonstrated that the school infrastructure and PA performed at 
school maintain a positive and significant relationship, with leisure areas 
in playgrounds being associated with higher levels of physical activity in 
children.14-16 Dessing et al.17 established that PA performed by children 
in the recreation area during recess was greater in terms of time and 
intensity than the average PA performed by children outside school.

During the transition from childhood to adolescence, there may be 
a decrease in PA.18 It is necessary to explain in further detail the extent to 
which physical activity is associated with socioeconomic parameters and 
school infrastructure. A better understanding of the social and biological 
factors that influence PA would effectively serve as a basis for the design 
and implementation of PA models in schools.

The aim of this particular study was to describe the association 
between the marginalization index, the intensity and area devoted to 
physical activity during recess, and the sex or gender of children enrolled 
in the fourth to sixth grades of elementary education in public schools 
in Ciudad Juárez, Chihuahua, in addition to the influence of age and 
BMI on the variables described above.

MATERIALS AND METHODS
Study population

A total of 264 students from 11 elementary schools in Ciudad Juárez, 
Chihuahua, were selected. This was followed by the systematic selection 
of 24 students, with 8 from each grade (4th, 5th and 6th - the first 8 students 
on the official list of each school according to the order of the official 
list and the material available). Eight accelerometers (one for each child) 
were evaluated on only one occasion during the month of May. At the 
end of the study, 110 boys and 102 girls covered all the variables to be 
assessed. They were divided into 4 SES according to the marginalization 
index (MI) of the area of the primary school in which they were enrolled, 
totaling 77 students categorized as MI1, 48 as MI2, 40 as MI3 and 47 as MI4. 
The principal, group teacher and parents signed a letter of participation 
and informed consent in accordance with the Declaration of Helsinki 
guidelines.19 Moreover, the institutional review board of UACJ reviewed 
and accepted the research protocol (CIBE-2016-1-49).

Instruments
Socioeconomic status. The first step consisted of finding the geographical 
location of each school to which each student belonged using Google maps 
Pro version software.20 The map of the metropolitan area of Ciudad Juárez, 
Chihuahua, was also obtained with the marginalization index according 
to each geographical area disclosed by the national population council.2 

Overlapping of the two images was used between the abovementioned 
maps. Once the participating schools and the MI of the area to which the 
school belongs were located, a value from 1 to 5 was assigned as follows: 
MI1 corresponds to a very low marginalization index, i.e., the school belongs 
to an area with a high SES while MI5 corresponds to greater poverty. The 
participating schools by MI were: 3 from MI1, 3 from MI2, 2 from MI3 and 
3 from MI4. None of the schools were categorized as MI5.
Anthropometric variables. Anthropometric measurements, height 
and weight were obtained one hour before recess in accordance with 
the International Standards for Anthropometric Assessment manual 
published by the International Society for the Advancement of Kinanthro-
pometry (ISAK), according to Norton et al.21 Body weight was measured 
in kilograms using an electronic scale (model OMRON HBF-514C) with 
an error of 0.1 kg. Height was measured using a stadiometer attached to 
the wall with marks in centimeters. BMI was obtained using the formula 
BMI = kg/m² adjusted for age and sex.22

Physical activity. The wGT3X-BT23 accelerometers were configured using 
the full version of Activlife v6.11.8 software, Pensacola, Florida, USA. They 
were connected to the USB port of the computer and the first and last 
names of each individual participating child was assigned to each one. The 
total recording time was 30 minutes during recess, after which the intensity 
of physical activity was classified as follows: values below 1.6 METS were 
classified as sedentary, values from 1.6 to 3 METS as light activity, values 
from 3 to 6 METS as moderate, and values from 6 to 9 METS as vigorous.21

Playing surface. The first step consisted of measuring the total area of 
the school and the rest of the built-up surface, along with the classrooms, 
space for plants and areas that are off-limits to the children, resulting in 
the total recreation area or area to which the children had access and 
where they engaged in recess-time activities, all using the software 
(GMP) with the polygon and rule tool.21 The children’s total playing area 
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(in square meters) was divided by the total number of students who 
leave the classroom for recess at the same time to obtain the available 
surface area per student during recess.

Statistical Analysis
Descriptive statistics were used to determine means and standard 

deviations of all measured variables. The one-way analysis of variance 
was applied to establish differences between PA levels in relation to mar-
ginalization levels and gender, while the relationship between BMI and 
PA was determined using Pearson’s correlation coefficient. A regression 
test was applied to determine independence between the variables 
analyzed between the intensity of PA measured in METS, the margina-
lization index, the recreation space and age. The SPSS v21.0 statistical 
package for Windows, Armonk, NY, EU, was used for the calculations. 
Significance <0.05 was considered in all the assessments.

RESULTS
The percentages of the participants by MI were found to be between 

20 and 34% and were homogeneous (Table 1).
Table 2 shows the results of the population divided by MI. No dif-

ferences in height, weight, age and BMI were found between students 
from schools in different marginalization index areas.

The METS values reported were higher in the MI1 schools than in the other 
groups (p <0.05). Regarding the percentage of sedentary lifestyles, the group 
with the highest values was MI3 (p <0.05). The recreation area was larger in the 
school with MI-1 and MI-4, followed by MI-3 and MI-2, respectively (Table 3). 

Table 4 shows the intensity of PA during school recess between 
boys and girls. Boys performed more moderate PA, while girls engaged 
in lighter activities (p <0.01).

Table 5 shows the matrix of correlations between gender, age and METS 
with values of the recess environment, MI and BMI. The variable gender/sex 
was negatively correlated with BMI adjusted for age (p <0.05), while the 
space available to students was negatively correlated with age (p <0.01). 
METS during recess was positively correlated with the space available for 
PA during recess, and negatively correlated with the marginalization index.

DISCUSSION
The association between the intensity of physical activity performed 

during recess, the available recreation area and socioeconomic status 
in public schools in Mexico was analyzed. Children frequenting less 
marginalized schools generate more METS during recess. The size of 
the available play areas correlates positively with the level of physical 
activity performed during recess. Boys engage in more moderate PA, 
while girls perform light PA more often.

Students belonging to schools located in geographical regions that 
coincide with a better MI, i.e., those in MI1, achieved the highest quantity 
of METS through PA performed during recess. MI1 schools probably have 
teaching materials in their schools, such as balls, ropes or other additio-
nal resources, or allow the students themselves to carry and use these 
materials, which, in turn, can affect PA performed during this timeframe. 
According to Baquet et al.,4 sports courts, grassed areas, trees, games, 
cement and shady areas tend to favor PA, but these aspects were not 
evaluated in this particular study. However, part of the infrastructure was 
assessed in terms of total playing areas to which students have access 
during recess. Escalante et al.14 & Nichol et al.24 demonstrate that leisu-
re areas are important indicators of PA inside the school, for example, 
areas under 28 m2 per student available to perform PA inside the school 
are considered small areas. In this study, marginalization indices 2 and 
3 obtained this classification and schools belonging to MI1 and MI4 
obtained 43.66 and 34.24, respectively (values above 28 m2) and were 
classified as large playing areas. However, the available space in square 
meters per student obtained in this study is much smaller, according 
to the classification of Harten, Olds, & Dollman25, who categorize areas 
under 80 m2 per capita as small and areas over 80 m2 as large.

The playing surface results obtained in our study are similar to those 
found in the analysis carried out by Tonge et al. (2016)26 on factors related 
to physical activity levels in children. Regarding environmental variables, 
the authors concluded that the availability of outdoor spaces is a factor 
closely related to the level of physical activity in children. In addition, a 
positive association was found between the recreation area and the level 
of physical activity. However, the relationship between the level of physical 
activity and the surface available for physical activity is still an element that 
requires further study, due to the different factors involved in this topic 

Table 1. Population assessed by socioeconomic status and level of education.

MI1 MI2 MI3 MI4
SG 4   5   6 4   5   6 4   5   6 4   5   6

Boys and girls by MI 
and SG (n=212)

16   31   30 16   24   8 16   8   16 15   16   16

Boys and girls by 
MI and SG (%)

4   8   8 9   17   8 9   4   9 8   8   8

Boys and girls by 
MI (n=212)

77 48 40 47

Boys and girls by MI (%) 20 34 21 25
Note. MI=Marginalization index, SG = School grade.

Table 2. General data of the population by marginalization index.

MI1 (n=77) MI2 (n=48) MI3 (n=40) MI4 (n=47)
Height, cm 143.83 ± 9.1 141.84 ± 6.25 141.94 ± 7.68 143.51 ± 7.11
Weight, kg 41.83 ± 12.04 39.65 ± 10.81 40.20 ± 9.93 39.16 ± 8.95
Age, years 10.86 ± 1.06 10.72 ± 0.85 10.75 ± 1.05 10.92 ± 1.07
BMI, kg/m2 19.93 ± 4.25 19.54 ± 4.34 19.78 ± 3.75 18.90 ± 3.52

Note. Values are presented as means ± SD. MI = marginalization index, BMI = body mass index.

Table 3. Intensity of physical education of the population during recess by marginalization index.

MI1 (n=77) MI2 (n=48) MI3 (n=40) MI4 (n=47)
METS 4.99 ± 1.00 b*** 4.38 ± 0.82 c* 3.81 ± 0.37 a*** 4.15 ± 0.60 a***

Sed, % 2.01 ± 3.4 c** 2.70 ± 5.12 c* 5.06± 5.77 d** 1.73± 2.7
Light, % 35.55 ± 19.06 28.38 ± 21.24 31.53 ± 13.65 29.18 ± 13.61
Mod, % 62.43 ± 19.70 68.90 ± 23.34 63.39 ± 14.71 69.08 ± 14.97

Recreation surface per child m2 43.01 ± 46.90 b*** 8.33 ± 0.86 c* 25.46 ± 10.93 a* 34.24 ± 23.06 b***
Note. Percentages correspond to the time devoted to each physical activity intensity. Values are presented as means ± SD. MI = marginalization index, Sed = Sedentary lifestyle, Light = light physical activity, Mod = Moderate physical 
activity. a) Differences in relation to MI1, b) Differences in relation to MI2, c) Differences in relation to MI3, d) Differences in relation to MI4, * p<0.05, ** p<0.01, *** p<0.001.

Table 4. Intensity of physical activity of the population assessed during recess by gender.

Boys (n=110) Girls (n= 102)
METS 4.50 ± 0.91 4.40 ± 0.90

Sed, % 2.84 ± 4.86 2.51 ± 3.84
Lig, % 25.12 ± 16.71 38.91 ± 16.07 **

Mod, % 72.03 ± 18.23 58.57 ± 17.26 **
Note. Percentages correspond to the time devoted to each physical activity intensity, values are presented as 
means ± SD. Sed = sedentary lifestyle, Lig= Light, Mod = moderate, ** p<0.01.

Table 5. Matrix of correlation between general data and intensity of PA of the popu-
lation and parameters of the school.

Recreation space MI BMI for age
Gender 1,2 0.09 -0.02 -0.14*

Age -0.22** 0.02 -0.06
METS during recess 0.41** -0.42** 0.03

Note. MI=Marginalization Index, Boys (1) Girls (2), Values are bivariate correlations. * p<0.05, ** p<0.01
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(available equipment, type of climate, scheduled activities, etc.). For example, 
the mixed study conducted by Pawlowski et al. (2016)27 determined that 
the availability of the type of activities that can be performed in recreation 
areas creates a predisposition to the gender involved in such activities. If the 
recreation area is a soccer field, boys are more likely to show more interest 
than girls and, therefore, it is this group that has the highest level of physical 
activity. Reimers et al. (2017)28 mentions that there is a relationship between 
surface area and levels of physical activity in children, but we cannot forget 
to respond to the needs of physical activity, providing different types of 
activities to include the participation of all genders.

Regarding sedentary lifestyle, MI3 was the group with the highest 
percentage. Just over 5% of the students assessed in the study were 
included in this category, yet the values are well below the 38% of se-
dentary lifestyle reported by Baquet et al.4 for very similar populations. 
Thus we deduce that elementary school students engage in various 
physical activities during recess.

METS during recess was negatively correlated with the margina-
lization index. These results are widely consistent with the literature, 
as several authors including Singh, Kogan, Siahpush and van Dyck29 
determined this negative relationship between PA and marginalization.

As regards the intensity of PA that was performed by boys and girls 
during recess, it could not be particularly demanding. However, boys 
engaged in moderate PA more frequently than girls, while girls engaged 
in light PA more often. These differences in gender and intensity have 
also been reported by various authors.4,13,17,19,30 

According to the results obtained in this article and pursuant to the 
interpretation in the literature, the physical space conditions our way of 
expressing ourselves, adapts our vision and determines reference points. 
Children may feel indifferent towards developing healthy and harmonious 
bonds with the environment if the school fails to provide spaces with 

green areas, which are pleasing to the senses, favorable, and that meet, 
at the very least, the basic needs for physical activities. This shortage of 
adequate facilities in schools can be an indication of the lack of quality 
related to physical space and of facilities for the development of Physical 
Education lessons, discouraging the children from engaging in regular 
physical activities during recess. School-based physical activities involve 
goals that are directed either at motor development, improvement of 
quality of life and health, or body culture assimilation. Thus, we must 
consider the problem of working conditions of teaching staff so that 
physical activity can consolidate its importance and continuity within 
the area of primary education once the deficiencies of physical space 
and quality facilities have been resolved.

CONCLUSIONS
PA and intensity during recess are associated with variables of different 

types, both socioeconomic and relating to the social marginalization 
index, gender, age, physical indicators and infrastructure. The greater 
the social marginalization, and the older and smaller the playing area, 
the lower the intensity of PA. Boys and girls perform physical activity of 
different intensity during recess.
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