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Abstract
Objective. To quantify the physical activity (PA) of students
and describe the school environment surrounding PA. Material and Methods. Between November 2005 and March
2006, in Mexico City, we conducted quantitative and qualitative observations to describe the PA and the school context.
Results. Recess and physical education class (PE) were the
only opportunities to participate in PA. PE occurred one time
per week with a duration of 39.8±10.6 minutes which is less
than national and international recommendations. Students
participated in moderate-to-vigorous PA 29.2±17.8% of PE.
The dynamics of PE did not promote the inclusion of all students or PA. During recess there was overcrowding of the
school patio and no equipment for PA or organization of PA.
Discussion. The PA of students in public schools in Mexico
City can be improved by increasing the quantity and quality of
PE and increasing opportunities for activity during recess.

Resumen
Objetivo. Cuantificar la actividad física (AF) en niños escolares y describir el entorno escolar relacionado con la AF.
Material y métodos. Entre noviembre de 2005 y marzo
de 2006 en la Ciudad de México, se realizó observación
directa cuantitativa y cualitativa para describir el nivel de AF
y el contexto escolar durante recreo y clases de educación
física (CEF). Resultados. El recreo y las CEF fueron los únicos
espacios en los que se realizó AF. Las CEF se impartieron una
vez a la semana y duraron 39.8±10.6 minutos, lo que está por
debajo de las recomendaciones internacionales. Se participó
en actividades moderadas-vigorosas 29.2±17.8% de las CEF.
La dinámica de las CEF no favoreció la AF. Durante el recreo
se observó saturación del patio y no se realizaron actividades
organizadas ni se utilizaron materiales para promover la AF.
Discusión. Se recomienda incrementar la calidad y la cantidad
de las CEF y el tiempo dedicado a jugar durante el recreo.
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T

he 2006 National Health and Nutrition Survey of
Mexico revealed that nearly 26% of Mexican schoolaged children (5 to 11 years) have an unhealthy weight,1
defined as either overweight or obesity according to BMI
cut-points established by the International Obesity Task

(1)

Force.2 Perhaps more alarming than the high prevalence
of unhealthy weight was the sharp rise, almost 33%, in
only seven years in this age group.1,3
Though the etiology of obesity is complex, the
root cause is an imbalance between energy intake and
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expenditure.4 Because physical activity is the only
component of energy expenditure that can be altered
voluntarily, the study of physical activity is a crucial
component of research in the field of unhealthy weight.
Additionally, there are numerous benefits to physical activity in childhood including improved motor
development, balance and flexibility,5 increased bone
strength, 6 improved insulin sensitivity, 7 increased
self-esteem, reduced depression,8 and the formation
of lifelong exercise habits.9
The physical and social environments of the school
can influence the physical activity of students.10 The
school physical education class (PE) is important for
training active behaviors and instilling the importance
of an active lifestyle.11-13 A number of school-based interventions have successfully increased physical activity
both in and out of school,13 improved physical fitness14
and reduced unhealthy weight.15-17 Kain and colleagues
published the only account of a school-based intervention in Latin America.17 The report highlighted the
differences in school environments between the United
States and Latin American countries which impact intervention effectiveness.15 Successful interventions to
combat the problem of unhealthy weight in Mexican
children are urgently needed; however, currently there
is no information regarding the physical activity of
Mexican children nor is there information regarding the
school environment in terms of the physical activity of
students. The first step in designing and implementing a
successful intervention is the diagnosis of the problem(s)
and its environmental context.18 The objective of this
investigation was to evaluate the physical activity of
students attending public schools in Mexico City and
describe the school environment regarding the practice
of physical activity during the school day.

Material and Methods
Sample: This investigation was a component of a large
intervention trial to combat unhealthy weight in Mexican
children conducted by the National Institute of Public
Health, Mexico (INSP, per its abbreviation in Spanish);
it was conducted in Mexico City from November 2005
to March 2006. The sample size was based on the theory
of information saturation commonly used in qualitative
research. The literature supports the use of generalization
of results based on this theory when the sample selected
is typical of the general population.19 In order to select a
typical sample, the Secretary of Education (SEP, per its
abbreviation in Spanish) provided a list of schools which
most closely reflected the majority of schools in Mexico
City (morning-session schools, classified by the SEP as
low socioeconomic status, beneficiary of the Federal
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School Breakfast Program). For logistical reasons the
study was confined to the southern area of Mexico City
and, for the implementation of the study, the schools
were required to possess minimum facilities necessary
for study execution as well as the set of sports equipment
issued by SEP, and have a population of at least 300 students and at least two classrooms per grade. There were
a total of 1 286 morning-session schools in Mexico City. In
the southern area of the city there were four delegations
with a total of 274 schools, of which, 83 met all inclusion
criteria. We randomly chose 12 schools from those 83.
We used a two-step process to select students for
the physical activity measurement in the current study.
Because the intervention of the larger study included 4th
and 5th grade students, first, we randomly selected one
4th or 5th grade classroom from each school. Second, we
randomly selected 33% of the students from each classroom using a computer-generated random-number list.
Project staff visited each school and held informational meetings with the parents of all eligible students.
Parents who were willing to have their child participate
signed an informed consent. The Research, Ethics and
Biosecurity Commissions of the INSP reviewed and
approved the study protocol.
Quantitative observation: We used the SOFIT (System
for Observing Fitness Instruction Time) direct observation instrument to quantify students’ activity level
and describe the lesson context during recess and PE.
This method has been described elsewhere.20,21 In
summary, observers recorded intensity of physical activity and class context using a time-sampling system
of 10-second intervals.21 Observers coded intensity of
physical activity as: 1- lying, 2- sitting, 3- standing, 4walking and 5-very active (requiring more energy than
ordinary walking). Observers coded lesson context as:
general content, general knowledge, physical activity
knowledge, fitness, skill practice, game play, and free
play (table I). Studies have reported the validity and
reliability of SOFIT to quantify the proportion of time
students are engaged in moderate to vigorous physical
activity (MVPA).22,23
Field procedures: Trained observers achieved a concordance of at least 90% with the expert before beginning
data collection. Re-standardization occurred periodically throughout data collection.
Before PE began, the observers placed themselves
where they could listen to the professors’ instructions
and see the entire class. During recess, the observers
moved around the school patio in order to observe all
behavior. Observation began the moment the students
entered the school patio and continued until students
returned to their classrooms. Observation did not interfere with students’ activities.
salud pública de méxico / vol. 51, no. 2, marzo-abril de 2009
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Table I

Definition and examples of seven categories of class
context coded with SOFIT direct observation*
Coding category

Definition

Examples

General content

Administration of class

Taking role, transitions, rest

General
knowledge

Lesson in physical education Explanation of rules, techthat is not related to health niques, strategies of class
benefits of activity
activities

Physical activity
knowledge

Lesson in physical education Explanation of health benrelated to health benefits efits of resistance, force, or
of activity
flexibility exercises

Fitness

Activities whose objective is Running, jumping rope, flexto improve physical fitness
ibility activities

Skill practice

Activities whose objective is Repetition of ball throwing,
to improve skills
dribbling, shooting baskets

Game play

Games or rehearsals without Dance rehearsal or sport’s
participation of teacher but game
with rules set by teacher

Free play

Time to play without instruc- Free play where students
tion or direction by teacher can choose to participate
or not

SOFIT: System for observing fitness instruction time
* Adapted from McKenzie TL21

Qualitative observation: Observers made qualitative assessments in each school using a semi-structured guide.
Observations began 30 minutes before classes started
and ended when the school was empty of students.
Observers registered everything about the school population and environment related to physical activity.
Data analyses: Using the data from SOFIT, we calculated
the percentage of time dedicated to each class context
and each activity intensity. Percentage of time in MVPA
was the sum of percentage of time walking and being
“more active.”24-26 We generated descriptive statistics
stratified by observation period (recess or PE). Using
univariate linear regression models, we tested whether
percentage of class time in each context, grade in school,
class duration, and hour of class initiation were significant predictors of percentage time in MVPA. We tested
for effect modification by gender on the relationship between these predictor variables and percentage of time
in MVPA. An effect modification was significant at an alpha < 0.10. To test for significance, we calculated robust
standard errors to account for the inter-conglomeration
effect of school on activity. We performed all analyses
using STATA 9.0 statistical software.
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To analyze the qualitative data, we used the
grounded theory approach, an inductive process where
qualitative data are organized in different categories.27
We defined categories a priori as: 1) opportunities for
physical activity, 2) barriers to physical activity, 3)
sports equipment, and 4) facilities. We performed the
qualitative analyses using FileMaker Pro 6.0.

Results
The qualitative observation detected that during the
4.5-hour school day there were two opportunities for
physical activity: 1) recess and 2) PE. Recess occurred
daily. Barriers to physical activity during recess included
time dedicated to purchasing and consuming food, no
organization of physical activities, no professor participation in student activity, and the prohibition of sports
equipment such as balls, jump ropes, cones, and nets
even though all schools had this equipment. Additionally, patios were overcrowded and observers noted that
schools either had signs prohibiting running and playing during recess or that teachers enforced a no running
and playing policy because of overcrowding.
The other opportunity for physical activity was PE.
All 12 schools held PE once per week. Barriers to physical
activity during PE included the frequent cancelling of PE
in order to accommodate other activities, the sparse use
of sports equipment and the lack of appropriate facilities.
Facilities were limited to cement patios with uneven surfaces, holes, or other obstructions. Observers noted that
during PE, generally one child would participate while
the rest of the class observed and waited their turn.
There were a total of 431 SOFIT quantitative observations made during 26 PE and 25 recess periods (table
II). The average duration of recess was 29.6+2.1 minutes.
The average duration of PE was 39.7+10.6 minutes. During recess, students participated in MVPA 39.6+24.5%
of the time or 11.7+7.3 minutes (figure 1). The majority
of the MVPA during recess was walking (89.4+20.2%).
Students participated in MVPA 29.2+17.8% of PE or
approximately 12.0+8.6 minutes. Boys spent a greater
percentage of time (32.1+15.6%) in MVPA than girls
(25.7+15.6%) (p < 0.05). Students spent the majority of
PE standing (figure 2).
The context of all recess periods was “free play.”
During PE the context was divided between six of the
seven SOFIT categories (figure 3). The most common
class contexts were “fitness” (21.7+22.8%) and “skill
practice” (27.1+28.5%). Classes never participated in
“fitness knowledge.”
There was a significant effect modification by gender (p< 0.05) on the relationship between percentage of
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Table II

Average minutes (95%CI)

Select characteristics of classes and students
observed using SOFIT direct observation*

Total number of observations
Observations during recess
Observations during physical education class
Boys
5th graders

51 (431)
25 (194)
26 (237)
52.1%
48.9%

0.76 (0.09, 1.43)
0.26 (0.11, 0.42)

Sitting
Activity

Classes (students)

Lying down

0.8
0.6
12

17

6.10 (4.64, 7.57)
4.51 (3.28, 5.76)
56
55

Standing
17

Walking

22.71 (20.53, 24.90)
21.92 (20.18, 23.65)
6.85 (5.67, 8.03)
8.81 (7.58, 10.06)

21

9
11

More active
0

3.64 (3.04, 4.26)
4.41 (3.66, 5.15)

20

40

Girls

* Observations made in a sample of 12 public primary schools in Mexico
City between November 2005 and March 2006

60

80

100

Boys

Percentage of the class time
* Measured through direct observation of students in a sample of 12 public
primary school in Mexico City between November 2005 and March
2006

Figure 2. Percentage of time and time in minutes in each
level of physical activity intensity during physical
education class

7

Game play

0.76 (0.09, 1.43)

15

Skill
practice
Fitness
Fitness
knowledge
General
knowledge
General
content

5.51 (4.44, 6.58)

27

11.41 (9,83, 13.00)

22

8.23 *7.16, 9.31)

0

0.00 (0.00, 0.00)

10

3.88 (3.31, 4.44)

19
0

Percentage of time in MVPA

(PE)*

Average minutes (95%CI)

Free play

Context

time in MVPA and class context. We stratified the data
by gender and ran the univariate regression models
for boys and girls separately (table III). For boys, the
percentage of class time dedicated to “general knowledge” had a significant negative relationship (β= -0.47,
p< 0.01) and the percentage of time dedicated to “free
play” had a significant positive relationship (β= 0.55, p
< 0.01) with percentage of time in MVPA. For girls, the
percentage of class time dedicated to “fitness” had a
negative relationship (β= -0.15, p= 0.07) and class duration had a positive relationship (β= 0.01, p= 0.06) with
percentage of time in MVPA.

20

7.50 (6.73, 8.27)

40

60

80

100

100

Percentage of the class time

80

* Measured through direct observation of students in a sample of 12 public
primary school in Mexico City between November 2005 and March
2006

60
40

36

43

40
26

32*

29

20
0
Girls

Recess (n= 194)

Physical education class (n=237)

Boys

Total

Observation period
* Significantly different from girls, p< 0.05
‡
Measured through direct observation of students in a sample of 12 public
primary school in Mexico City between November 2005 and March
2006

Figure 1. Percentage of time in moderate-to-vigorous
physical activity (MVPA) by observation period‡
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Figure 3. Percentage of time and time in minutes in each
class context during physical education class (PE)*

Discussion
In this sample of public primary schools in Mexico City,
4th and 5th grade students participated in little physical
activity during the school day. Although the SEP policy
states that students should participate in PE twice a
week for 50 minutes per class,28 PE only occurred once
a week lasting, on average, less than 40 minutes. Additionally, the schools cancelled PE frequently because
salud pública de méxico / vol. 51, no. 2, marzo-abril de 2009
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Table III

Univariate regression models for increased percentage of time in moderate-to-vigorous physical activity
(MVPA) during the physical education class (PE) in boys and girls*
Boys
		
Predictor variable
F-value
% of class general content
% of class general knowledge
% of class fitness
% of class skill practice
% of class game play
% of class free play
Grade in school (4th or 5th)
Class duration (minutes)
Hour of class initiation

0.96
24.19
0.33
1.51
0.21
21.60
0.17
1.89
0.01

Girls

p-value
of F statistics

Coefficient
(SE)‡

0.35
0.00
0.58
0.25
0.66
0.00
0.69
0.20
0.93

0.13 (0.14)
-0.47 (0.10)
-0.07 (0.13)
-0.11 (-0.09)
-0.04 (0.08)
0.55 (0.12)
0.02 (0.05)
0.00 (0.00)
0.00 (0.03)

p-value		
of coefficient
F-value
0.35
0.00
0.58
0.25
0.66
0.00
0.69
0.20
0.93

0.78
1.84
4.18
0.11
1.13
1.54
2.40
4.43
0.35

p-value
of F statistic

Coefficient
(SE)‡

p-Value
of coefficient

0.40
0.20
0.07
0.75
0.31
0.24
0.15
0.06
0.57

0.09 (0.10)
-0.14 (0.11)
-0.15 (0.08)
0.02 (0.05)
0.09 (0.08)
0.11 (0.09)
-0.07 (0.04)
0.01 (0.00)
-0.01 (0.02)

0.40
0.20
0.07
0.75
0.31
0.24
0.15
0.06
0.57

* Measured through direct observation of students during PE class in a sample of 12 public primary schools in Mexico City between November 2005 and
March 2006
‡
Robust standard errors (SE) calculated to account for the interconglomeration effect of school on activity

of professor absence or to accommodate other school
events. United States’ National Association for Sport and
Physical Education (NASPE) recommends 150 minutes
of PE per week.29 The SEP policy does not reach this
international recommendation and, thus, schools cannot
offer students the internationally recommended time in
PE. Ideally, the policy could be changed to increase class
duration and frequency so that schools could dedicate
more time to PE.
Students should spend 33-50% of PE in MVPA in
order to reach the recommended 60 minutes of MVPA
a day.30-33 Combining this recommendation with that of
150 minutes of PE per week generates a recommendation of 50-75 minutes of MVPA during PE per week.
Our sample participated in MVPA approximately 12
minutes per week or 16-24% of the recommendation.
The students spent most of the class watching others
and waiting their turn. In order to increase MVPA during
PE, the class should aspire to all students participating
at all times.
Activity guidelines for children emphasize offering a variety of activities which will hopefully lead to
lifelong healthy activity.31 PE offered a number of different activities. The most common class contexts were
“fitness” and “skill practice,” both of which involved the
physical activity of students. However, greater than 20%
of class time was dedicated to “general content” during
which students are not intended to be active.21 Given the
reduced time in PE per week, time in this context should
be minimized. Gender modified the effect that context of
salud pública de méxico / vol. 51, no. 2, marzo-abril de 2009

the class had on percentage of time in MVPA. The MVPA
of boys was associated with greater time in “free play.”
However, the class should not be entirely unstructured
for two reasons: 1) girls would not reach MVPA recommendations and 2) the class would not fulfill the two
important PE goals of enhancing physical, mental and
emotional development, and developing an appreciation
of physical activity’s importance in health.29,34 Gender
differences should be recognized in order that both boys
and girls increase activity during PE.
The context of “fitness knowledge” was not utilized by professors. One goal of a quality PE program
is to teach students the value of an active lifestyle.29,35
Increasing time in “fitness knowledge” could facilitate
reaching this goal. In addition, during recess there was
no organization of physical activity; however, both boys
and girls participated in more MVPA during recess than
during PE, highlighting the need to increase activity
during PE. Nonetheless, the majority of the activity during recess was walking around the school patio visiting
food vendors. The overcrowding of the school patio,
the policies against running, and the lack of equipment
were barriers to participation in activity during recess.
A number of international agencies recommend that
schools provide students with at least one 20-minute
discretionary recess period per day when students can
participate in physical activity.36-39 Activity during recess
can make a significant contribution to a student’s total
time in MVPA39 and, therefore, should be offered to
students daily.
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This investigation was subject to a number of limitations. First, the intensity of the qualitative and quantitative methods used limited the number of schools we
could observe. However, we selected typical schools and
collected information until reaching information saturation and, therefore, our results should be generalizable
to other schools in southern Mexico City with similar
characteristics.19 Qualitative interviews with SEP administrators indicated that many of the opportunities and
barriers for physical activity noted in this investigation
were pervasive in the Mexico City school system. Second, the presence of observers in the schools may have
affected the behaviour of students and/or PE teachers.
This effect was likely very small, however, because study
staff were in the schools every day for several months
before conducting the observations. The students and
teachers were accustomed to the staff presence and
were likely not affected. Finally, this investigation only
measured physical activity during specific time periods
in school. We cannot speculate how other factors may
influence the physical activity of students such as the
physical activity in which the students participate outside of school or the home environment and parental
attitudes toward physical activity.
In our sample of public primary schools in Mexico
City, students are not reaching national or international
recommendations regarding time in PE or time in MVPA
during the school day. In order to increase the physical activity of students, schools should provide a daily
period dedicated solely to physical activity and should
increase the quantity and quality of PE. The school
setting offers a great opportunity to influence the lives
of students and to improve their health through physical activity during recess and PE. The public primary
schools in Mexico City could take greater advantage of
this opportunity in order to fight the emerging epidemic
of unhealthy weight in Mexican children.
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