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Physical activity in a group of school-age children in Mexico City:
associated factors and cut-off points measured by accelerometry

Maria Teresa de JesUs Meza Hernandez,! Claudia Marcela Dorantes Pineda,! Norma Ramos Ibafiez,?
Luis Ortiz-Hernandez?

ABSTRACT

Background. At any age, physical activity is critical to maintaining health. Different physical activity guidelines have been formulated to im-
prove the health of children and adolescents. We undertook this study to analyze the differences in physical activity levels in school children
during the day and week and to determine whether two recommendations of physical activity (frequency and duration vs. cumulative duration)
in school-age children identify differences in physical fitness and fatness.

Methods. Seventy-one school children participated. Children wore a tri-axis accelerometer (ActiGraph) for 7 consecutive days. Minutes
spent on moderate or vigorous physical activity (MVPA) were estimated. Two criteria were used to define whether a child is active: =60 min
of MVPA/day and 300 min of MVPA/week. Nutritional status was assessed using the body mass index (BMI) and physical fitness with the
FITNESSGRAM protocol.

Results. It was shown that 12.5% of school children were active according to 60 min MVPF/day criterion and 55.5% with 300 min MVPF/
week criteria. School children were more active during school recess and afternoons on weekdays and afternoons and nights on weekends.
Boys were more actives than girls. The time spent on vigorous and moderate activities was positively correlated with aerobic fitness (r = 0.23,
p=0.057 and r = 0.32, p = 0.007, respectively). There was a positive correlation between the time spent on sedentary activities and body fat
(r =0.343, p = 0.003) and negative with light and moderate activities (r = -0.249, p = 0.003; r = -0.249, p = 0.013, respectively). School-age
children classified as active according to 300 min of MVPA/week criteria showed better aerobic capacity.

Conclusions. The proportion of active school-age children differs according to the physical activity criterion. It was shown that physical activ-
ity varied according to gender and time of day. The time spent on high intensity activities appears to have an influence on aerobic fitness of
school children.
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INTRODUCTION

At any age, physical activity (PA) is critical to maintain-
ing health. It has been documented that PA in children
contributes to weight loss and body fat, lowers cholesterol
and triglyceride levels,? strengthens the immune and mus-
culoskeletal systems and also reduces anxiety and depres-
sion, increases academic performance, improves relation-
ships, and improves concentration, memory and behavior
in school.3

Different PA guidelines have been formulated to im-
prove the health of children ‘and radolescents.. WHO*

guidelines state that, every day, one must be do at least
60 min of moderate to vigorous intensity PA (MVPA). It
has also been clarified how healthy it is for children to be
active all or most days of the week.> These recommenda-
tions emphasize both frequency (all or most days of the
week) as well as duration (at least 60 min/day). In con-
trast, adult guidelines recommend a cumulative 150 min
of MVPA per week, which can be achieved with different
combinations of length and frequency.

However, there is little evidence for establishing any
recommendation on the ideal frequency with which the
students should carry out PA and, therefore, research is
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needed in this regard.® One needs to know, in health terms,
whether it is sufficient that children carry out a cumulative
300 min a week of PA (regardless of the number of days)
or if they need to do PA most, or almost all, days of the
week and if making this distinction would refine the cur-
rent recommendations.

In Mexican children, PA has been assessed with ques-
tionnaires,” by observation,® pedometers® and accelerom-
eters, 1011 either within or outside the school environment
during a different number of days/week. Indirect methods
such as questionnaires and observation have the disadvan-
tage that they overestimate the levels of PA.12 Converse-
ly, accelerometers are precise instruments that allow for a
quantitative assessment of PA.12 Furthermore, in children
the PA is spontaneous and sporadic, qualities that can be
recorded by the accelerometers. However, few studies
have been carried out by this method in the Mexican pop-
ulation in children <6 years of age.1%* This study aimed
to analyze differences in PA levels according to gender
and age of the students as well as during weekdays and
weekends and to determine if the two methods to imple-
ment PA recommendations (frequency and duration vs.
cumulative duration) in students allow the identification
of differences in fitness and adiposity.

SUBJECTS AND METHODS

The study was conducted with children during the morn-
ing shift of a public elementary school located in the
Coyoacan area in Mexico City. Children 6- to 12-years
of age participated. All parents of participants gave their
informed consent. It was imperative that children did not
present any health or medical condition that would prevent
them from physical activity. Therefore, a health question-
naire was administered prior to participation. Although
91 children were evaluated, only data from 71 children
were analyzed with complete information. The project
was approved by the Research Committee of the Division
of Biological Sciences and Health, after consideration of
all ethical aspects. In all cases, assent of the children and
written informed consent of the guardian were requested.

PA was measured with a triaxial accelerometer Acti-
Graph GT3X (3.8 cm x 3.7 cm x 1.8 cm and 27 g) that
the child placed around the waist with an elastic belt for
7 consecutive days. The children were instructed to wear
the accelerometer from the time of awakening and to take

it off at bedtime. The accelerometers were programmed
in 10-sec intervals. For the analysis, students who wore
the accelerometers for at least 4 days were included
(minimum of 2 days between week and at least one day
during the weekend), with a minimum recording of 8 h/
day. When there were consecutive >20 min in “zero”, data
were excluded from the analysis, assuming that the child
could have removed the accelerometer. The average days
that the children wore the accelerometer were 4.30 during
the week and 1.68 during the weekend. The average time
they wore it during the day was 12.39 h (12.73 h during
the week and 11.56 h during the weekend). The number of
children who wore the accelerometers for 4, 5, 6 and 7 days
was 6, 13, 26 and 26, respectively. In order to determine
the level of PA, data were recorded at 1-min intervals. Ac-
tivity was classified as sedentary with <500 counts; mild
500-1999 counts, moderate 2000-2999 counts and vigor-
ous >3000 counts.* The average counts per minute (cpm)
was obtained by dividing the total counts between the total
time the accelerometer was used (min.) For quantifying
healthy PA (minutes of MVPA) that students carried out,
minutes of MVVPA were added. Two criteria were used to
define whether or not a child was active. In the first place,
the duration (minutes/day) was taken into consideration
as well as the frequency (a minimum of days during the
week). Active children were classified as those who had
>60 min/day on average of MVPA for at least 5 days. Be-
cause not all children wore the accelerometer for 7 days,
the percentage of days they met the recommendations
with respect to the total days the accelerometer was worn
was estimated (number of days they performed an hour
of MVPA was divided between the number of days they
wore the accelerometer and the result was multiplied by
100) using as 70% as a cut-off point, which would cor-
respond to covering the recommendation for 5 days if
they had worn the accelerometer for 7 days. In the second
criteria, only the cumulative duration was taken into con-
sideration, i.e., the number of days that the children did
MVPA did not matter. Three hundred minutes per week of
MVPA was taken as a cut-off point for identifying active
children. This indicator was also adjusted by the number
of days that the children wore the accelerometer.

Physical condition was evaluated according to the
protocol described in FITNESSGRAM®, This evaluates
six key areas of physical ability that represent the three
general components of good physical condition: (1)
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aerobic ability, (2) body composition and (3) strength,
resistance and muscular flexibility (divided into four
areas: strength and abdominal resistance; strength and
extensor flexibility of the trunk; strength and upper body
resistance and flexibility). According to the reference
standards, children were classified according to two levels
of performance for each test: (1) within the boundary of
healthy condition and (2) needs improvement, i.e., is not
found within the boundary of a healthy condition (aerobic
tests and body composition are divided into moderate and
high risk).®

Nutritional status was assessed with the body mass in-
dex (BMI = kg/m?) using the reference and cut-off points
of the WHO.16 The Z score of the BMI for age was esti-
mated by considering the Z score: 0.99 or less as normal,
>1 to 1.99 as overweight, and >2.00 as obesity. Using the
equations published by Slaughter et al.,” we estimated the
percentage of body fat (%BF). In males it was % BF =
0.735 (PCT + PCPA in mm) + 1.0, in women, % BF =
0.610 (PCT + PCPA in mm) + 5.1, where PCT is the tri-
cipital skin fold and the PCPA is the skin fold of the calf.

To determine if there were differences in cpm accord-
ing to the gender and age of the children, Student t test was
used for independent variables, whereas for determining
if there were differences between the days of the week
and the weekends, Student t-test was estimated for related
variables. The average time that the children used the ac-
celerometer throughout the week days as well as the time
of moderate and vigorous PA was calculated as well as
the mean of the cpm during weekdays. Pearson correlation
coefficients were obtained to estimate the relationship of
the time spent on sedentary, mild, moderate and vigorous
activities. The proportion of children considered to be ac-
tive according to the two criteria used was calculated. It
was evaluated whether the two criteria would allow for
identification of the differences on the tests for physical
condition and body fat. For this, Student t test was used for
independent variables. Statistically significant differences
were considered when the value of p <0.05. Statistical
analyses were performed using SPSS v.15.0.

RESULTS
There were 56.4% (n = 40) of the children who were fe-

male; 42.2% were 6- to 9-years of age (n = 30) and 57.7%
(n = 41) 10- to 12-years of age. With respect to nutrition-

al status according to BMI for age, 2.8% had low birth
weight (n = 2), 62.0% normal weight (n = 44), 14.1%
overweight (n = 10) and 21.1% obese (n = 15).

The average cpm/day was 432.7 (Table 1). Males re-
ported a higher number of cpm than females, both when
considering all days (p = 0.024) and on weekdays (p =
0.056), although in the latter case the differences were
marginal. Similarly, older children had lower cpm than
younger children, both in total days (p = 0.014) and dur-
ing weekdays (p = 0.032).

Although the average time in which the children wore
the accelerometers was always <11 h (Table 2), the time
was shorter on weekends. Days with higher values of cpm
were Wednesday, Thursday and Saturday, whereas days
with lower values were Tuesday and Friday. The days
where more time was spent on MVPA were Friday and
Saturday, whereas the days with less time spent on these
activities were on Tuesdays and Sundays.

From Monday to Friday, the students had the high-
est number of counts at 11 and 14 h, corresponding to the
recess periods and after school (Figure 1).* After school
hours, the peak cpm was at 17:00 h. After that time, the
average counts fell steadily. On weekends it was observed
that the AF increased as the day progressed. Children were
most active during the afternoon, and the largest number
of counts occurred at 17:00 followed by 21:00 h.

The time spent in MVVPA was positively related with
the number of laps in the PACER test (p = 0.016) (Table
3). Aerobic capacity (VO, max) was positively related to
the time devoted to vigorous (p = 0.057) and moderate
PA (p = 0.007), but negatively with time spent in seden-
tary activities (p = 0.000) and light activities (p = 0.000).
The time for light activities was negatively associated
with fewer number of “push-ups” (p = 0.048) and sit-ups
(r = -0.23, p = 0.054). There was a positive correlation
between body fat and time spent on sedentary activities
(r = 0.34, p = 0.003), but negative with time in light (p =
0.036) and moderate PA (p = 0.013).

There were 12.5% (n = 9) of the students who were
considered active according to the criterion of 60 min of
MVPA most days, whereas this proportion was 55.6% (n =
40) with the criterion of 300 min cumulative MVPA week.

* In the majority of public primary schools in the Federal District, recess
takes place at 10:30 a.m. and lasts for 30 min. School employees end their
day at 12:30 p.m. or at 2 p.m. in cases where their shift is extended.
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Those inactive with each criterion were 87.3% (n = 62)
and 43.5% (n = 31), respectively.

The classification criteria of 300 min of cumulative
MVPA per week identified differences in aerobic capac-
ity expressed as VO, max (p = 0.051) (Table 4). The 60-
min MVPA criterion most days allowed for identification
in differences in body fat percentage, although the differ-
ences were marginally significant (p = 0.093).

DISCUSSION

The present study had as its objective to measure the PA
in school-age children with accelerometry, a method that
has been used infrequently in Latin America. Women were
consistently less active than men, a fact that was system-
atically observed.’®-20 These gender differences could be

Table 1. Counts per minute according to gender and age

due to sociocultural norms because girls are encouraged to
carry out passive activities, whereas boys are encouraged
to carry out physical activities via sports or games that
imply physical competition.?* It was also found that PA
decreased with age, a trend that was observed in various
studies in a European population.’®1922 This may be due
to the fact that as age advances, children replace games
that require body movements with the use of technology
(television, computer, video games). On average, school-
age children dedicated 36 to 51 min/day on moderate to
vigorous activities, a time that was less than what is rec-
ommended (60 min AFMV/day).?

It was found that the highest number of cpm recorded
occurred during school recess, suggesting that children
should continue to be encouraged to engage in active
playtime during that period of the day to raise their PA.

Total During weekdays Weekend
n Mean + SD Mean Mean pt

Total population 71 432.7 £ 149.7 4272 +174.1 446.5 + 232.9 0.547

Gender
Male 31 478.1+176.4 472.0 + 203.6 493.2 £ 294.7 0.729
Female 40 397.6 + 115.0 392.5+140.3 410.3 + 165.9 0.586

p? 0.024 0.056 0.138

Age
6-9 years 30 483.2 + 168.4 478.7 +187.7 494.3 £ 213.7 0.700
10-12 years 41 395.8 +123.8 389.5+ 155.2 4115 £ 242.7 0.644

pd 0.014 0.032 0.140
!Comparison of weekdays with weekend days. 2Comparison between genders. 3Comparison between age groups. SD, standard deviation.
Table 2. Time using the accelerometer, counts per minute and MVPA according to weekdays

MVPA
HR CPM Range
Mean + SD Mean + SD Mean SD Minimum Maximum

Monday 125+21 432.9 +292.0 44.2 39.7 0.0 176.0
Tuesday 12620 0385 ol 36 3.7 0.0 139.0
Wednesday 122+20 464.4 + 238.6 41.2 26.0 0.0 114.0
Thursday 13.6+1.8 467.3 +229.6 47.2 31.1 0.0 124.0
Friday 128+20 382.7 +£324.0 51.5 36.8 0.0 168.0
Saturday 11.9+2.0 467.1 £ 296.8 44.1 38.0 0.0 186.0
Sunday 11.3+2.0 425.9 + 300.8 36.5 38.0 0.0 161.0
HR, hours registered (time using the accelerometer in hours); CPM, counts per minute; MVPA, time (minutes/day) dedicated to moderate and vigorous activities; SD, standard
deviation.
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It was also observed that weekend mornings are another
time when children tend to be active. It is likely that spon-
taneous or unstructured play explains this increase during
the weekend.

Consistent with the literature, the increase in time
spent in sedentary activities was associated with lower
aerobic capacity and a higher percentage of body fat.2*
In contrast, time spent engaged in MVPA was associated

with lower body fat and greater cardiopulmonary capac-
ity. These results clearly demonstrate the positive effects
PA has on the physical health of children. However, it is
unclear whether there is any limit or threshold at which
these benefits are most evident.

The percentage of active children changed substan-
tially in accordance with the criteria used: taking into con-
sideration 300 cumulative minutes per week of MVPA,
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Table 3. Association among different levels of intensity of physical activity and components of the physical condition

Sedentary activities**

Light activities**

Moderate activities** Vigorous activities**

Physical activity* r p r p r p r p

PACER (number of laps) 0.12 0.314 -0.06 0.639 0.16 0.194 0.29 0.016
PACER (VO, max, mi/kg/min) -0.45 0.000 -0.42 0.000 0.32 0.007 0.23 0.057
Sit-ups (repetitions) 0.09 0.471 -0.23 0.054 -0.06 0.618 0.16 0.179
Push-ups (repetitions) 0.08 0.495 -0.24 0.048 -0.01 0.925 0.11 0.370
Trunk lift (cm) -0.03 0.823 -0.10 0.400 -0.03 0.825 0.05 0.670
Sitting and reaching (inches) 0.02 0.882 0.14 0.234 -0.08 0.513 -0.12 0.308
Body fat (percentages) 0.34 0.003 -0.25 0.036 -0.29 0.013 -0.14 0.231

*Pearson correlation coefficients reported. **Minutes/day dedicated to each activity. VO, max, aerobic capacity.

Table 4. Differences among active and inactive school-age children with respect to physical condition

>300 min MVPA/week

=60 min MVPA during most days

Inactive Active Inactive Active
Mean Mean p Mean Mean p

PACER (laps) 12.9 14.8 0244 13.9 14.1 0.945
PACER (VO, max, mi/kg/min) 2.5 ¥l 8 L.JC1 us 4 44.6 0.358
Sit-ups (repetitions) 20.0 23.1 0.470 21.9 20.6 0.836
Push-ups (repetitions) 4.3 4.3 0.997 4.5 3.2 0.504
Trunk lift (cm) 225 24.2 0.224 23.6 225 0.610
Sit and reach (inches) 8.0 7.9 0.766 7.9 8.0 0.928
Body fat (%) 21.6 19.8 0.209 21.1 175 0.093
MVPA, moderate or vigorous physical activity; VO, max, aerobic capacity.
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just over half of the population was active, whereas when
defining 60 min of MVPA the majority of days only one-
tenth of the population was active. In previous studies in
the Mexican population, it had been reported that children
and adolescents show a high percentage of inactivity. In
the ENSANUT 2012% it was observed in children 10 to
14 years of age that 58.6% did no formal or competitive
physical activities (exercise or sport) during the previous
year, 38.9% carried out one or more activities and 2.5%
more than three. Although the methodologies are different
between ENSANUT 2012 and the present study (ques-
tionnaire vs. accelerometers), and the evaluation criteria
to determine whether the child is active or not (does exer-
cise or sports activities in the past year vs. time of MVPA
accumulated or by day), we can infer that taking into ac-
count the MVPA criteria—informally or formally—and
time per day is stricter and more difficult for children to
comply.

The criterion of 300 min/week of MVPA to classify
children as active and inactive identified differences in
cardiopulmonary fitness levels, whereas the criterion of
60 min of MVPA per day most days was more sensitive
to identify differences in fat body. This appears to indicate
that depending on the physical condition or nutritional
state one should maintain or improve upon the time and
intensity of PA that are key criteria for the school-age pop-
ulation. In adults it has been established that performing
MVPA for at least 30 min on 5 or more days/week reduces
the risk of cardiovascular disease,?® whereas if MVPA
is for done for 60 min on most days, it helps maintain a
healthy body weight.2728

Among the limitations of this study is the fact that it is
a convenience sample with a small size. Due to the nature
of the cross-sectional study, one cannot draw firm conclu-
sions about a causal relationship between PA and health
events analyzed.

In conclusion, results obtained in this study suggest
that in Mexican children the cumulative time of MVPA
seems to have an effect on cardiopulmonary capacity,
whereas children may possibly be required to do a mini-
mum time (60 min/day) most days to have a healthy body
composition. However, more evidence will be needed in
the Mexican population (with larger samples and monitor-
ing designs) to agree on the evaluation criteria and to be
able to establish whether or not a child is active. In addi-
tion, it was confirmed that there is a relationship between

a sedentary lifestyle, adiposity and poor physical condi-
tion. It is therefore necessary to increase the level of PA of
children to reduce their body fat, improve their fitness and
therefore improve their health. For this reason, promotion
should be made to encourage structured or spontaneous
PA, focusing the attention on older boys and girls.

ACKNOWLEDGMENTS

We acknowledge the students and teachers for their pa-
tient collaboration without which the study would not
have been carried out. We give special recognition to Lic.
Nutr. Magdalena Rodriguez Magallanes (head of the Uni-
dad de Nutricion de la Licenciatura en Nutricion Humana,
Universidad Autonoma Metropolitana Xochimilco) for
her help in carrying out the fieldwork and analysis of the
information obtained with the accelerometers.

Correspondence: Dr. Luis Ortiz-Hernandez
E-mail: lortiz@correo.xoc.uam.mx

REFERENCES

1. De Paz-Fernandez JA, Garatachea-Vallejo N. Valoracion del
gasto energético en el ejercicio. In: Lopez CJ, Fernandez VA,
eds. Fisiologia del Ejercicio. Madrid: Médica Panamericana;
2008. pp. 222-239.

2. Ramos-lbafiez N. Actividad fisica, sobrepeso y obesidad.
Nutr Clin 2007;10(suppl):S88-S95.

3. Alvarez Bogantes C. Recomendaciones para la evaluacion
de la actividad fisica en poblacion infantil. Rev Med H Salud
2004;1:3-13.

4. Organizacion Mundial de la Salud. Recomendaciones Mun-
diales sobre Actividad Fisica para la Salud. Geneva; 2010.

5. National Association for Sport and Physical Education. Phys-
ical Activity for Children. A Statement of Guidelines for Chil-
dren Ages 5-12. Reston, VA; 2004.

6. Janssen |, LeBlanc AG. Systematic review of the health ben-
efits of physical activity and fitness in school-aged children
and youth. Int J Behav Nutr Phys Act 2010;7:40.

7. Siegel SR, Malina RM, Reyes ME, Barahona EE, Cumming
SP. Correlates of physical activity and inactivity in urban
Mexican youth. Am J Hum Biol 2011;23: 686-692.

8. Jennings-Aburto N, Nava F, Bonvecchio A, Safdie M,
Gonzélez-Casanova |, Gust T, et al. Physical activity dur-
ing the school day in public primary schools in Mexico City.
Salud Publica Mex 2009;51:141-147.

9. Galaviz KI, Tremblay MS, Colley R, Jauregui E, Lopez y Tay-
lor J, Janssen |. Associations between physical activity, car-
diorespiratory fitness, and obesity in Mexican children. Salud
Publica Mex 2012;54:463-469.

10. JaureguiA, Villalpando S, Rangel-Baltazar E, Castro-Hernan-
dez J, Lara-Zamudio Y, Méndez-Goémez-Humaran |. The

374

Bol Med Hosp Infant Mex



Physical activity in a group of school-age children in Mexico City: associated factors and cut-off points measured by accelerometry

11.

12.

13.

14.

15.

16.

17.

18.

physical activity level of Mexican children decreases upon en-
try to elementary school. Salud Publica Mex 2011;53:228-236.
Jauregui A, Villalpando S, Rangel-Baltazar E, Lara-Zamudio
YA, Castillo-Garcia MM. Physical activity and fat mass gain
in Mexican school-age children: a cohort study. BMC Pediat-
rics 2012;12:109.

Castillo ML, Vergara CA. Evaluacion de la dieta, el gasto en-
ergético y la actividad fisica en la infancia. In: Castillo ML,
Orea TA, eds. Obesidad en Pediatria. México: Intersistemas;
2009. pp. 29-41.

Lépez-Fontana CM, Martinez-Gonzéalez MA, Martinez JA.
Obesidad, metabolismo energético y medida de la actividad
fisica. Rev Esp Obes 2003;1:29-36.

Ekelund U, Sardinha LB, Anderssen SA, Harro M, Franks
PW, Brage S, et al. Associations between objectively as-
sessed physical activity and indicators of body fatness in
9- to 10-y-old European children: a population-based study
from 4 distinct regions in Europe (the European Youth Heart
Study). Am J Clin Nutr 2004;80:584-590.

Morrow JR, Zhu W. Physical fitness standards for children.
In: Welk GJ, Meredith MD, eds. Fitnessgram®/Activitygram®
Reference Guide. Dallas, TX: The Cooper Institute; 2008. pp.
70-83.

de Onis M, Onyango AW, Borghi E, Siyam A, Nishida C,
Siekmann J. Development of a WHO growth reference for
school-aged children and adolescents. Bull World Health Or-
gan 2007;85:660-667.

Slaughter MH, Lohman TG, Boileau RA, Horswill CA, Still-
man RJ, Van Loan MD, et al. Skinfold equations for es-
timation of body fatness in children and youth. Hum Biol
1988;60:709-723.

Nyberg GA, Nordenfelt AM, Ekelund U, Marcus C. Physical
activity patterns measured by accelerometry in 6- to 10-yr-
old children. Med Sci Sports Exerc 2009;41:1842-1848.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

Riddoch CJ, Bo Andersen L, Wedderkopp N, Harro M, Klas-
son-Heggebg L, Sardinha LB, et al. Physical activity levels
and patterns of 9- and 15-yr-old European children. Med Sci
Sports Exerc 2004;36:86-92.

Trost SG, Pate RR, Sallis JF, Freedson PS, Taylor WC,
Dowda M, et al. Age and gender differences in objectively
measured physical activity in youth. Med Sci Sports Exerc
2002;34:350-355.

Castafieda-Abascal IE. Reflexiones tetricas sobre las dife-
rencias en salud atribuibles al género. Rev Cubana Salud
Pub 2007;33:1-21.

Armstrong N, Welsman JR. The physical activity patterns of
European youth with reference to methods of assessment.
Sports Med 2006;36:1067-1086.

Strong WB, Malina RM, Blimkie CJ, Daniels SR, Dishman
RK, Gutin B, et al. Evidence based physical activity for
school-age youth. J Pediatr 2005;146:732-737.

Tremblay MS, LeBlanc AG, Kho ME, Saunders TJ, Larouche
R, Colley RC, et al. Systematic review of sedentary behav-
iour and health indicators in school-aged children and youth.
Int J Behav Nutr Phys Act 2011;8:98.

Medina C, Barquera S, Janssen |. Resultados de actividad
fisica y sedentarismo en personas de 10 a 69 afios. Encues-
ta Nacional de Salud y Nutricién 2012. Cuernavaca, More-
los, México: Instituto Nacional de Salud Publica; 2012.
Centers for Disease Control. Physical Activity Guidelines for
Americans. Fact Sheet for Health Professionals on Physical
Activity Guidelines for Children and Adolescents; 2009.

Blair SN, LaMonte MJ, Nichaman MZ. The evolution of physi-
cal activity recommendations: how much is enough? Am J
Clin Nutr 2004;79:913S-920S.

WHO Technical Report Series. Diet, Nutrition, and Preven-
tion of Chronic Diseases. Geneva: World Health Organiza-
tion; 2003.

Vol. 70, September-October 2013

375



