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Abstract
Aim: To evaluate the effect of a program of physical activity with moderate to vigorous under CATCH 
model on body fat percentage and aerobic capacity in overweight or obesity children. Method: Twenty-six 
children (15) male and (11) female (age 9.4±0.3 years), diagnosed with overweight or obesity according to 
age and gender by their body mass index (BMI) participated in a program of physical activity with moderate 
to vigorous under the model of CATCH, 2 times a week over a period of 10 months, consisting of exercise 
intensity of 56% evaluated by the system for observing fitness instruction time (SOFIT), before and after 
the program body fat percentage was evaluated determined by the equation Slaughter et al., 1988 with the 
anthropometrics measurements of triceps and media calf skinfolds. Aerobic capacity (maximum oxygen 
consumption VO2máx was determined through the test course navette 20 meters by the equation of Leguer et 
al., 1984. As statistical analyses student T test for paired samples, was used, also percentage changes (Δ %) 
were calculated. Results: The results showed significant improvement (p<0.05) comparing before and after 
the program in VO2máx (Δ% = 11.3, p ≤ 0.001) and (Δ% = -2.4, p = 0.022) in body fat percentage. Conclusion: 
Physical activity with moderate to vigorous intensity under the CATCH model was able to improve aerobic 
capacity and reduce the percentage of body fat in overweight or obese children.
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Resumen
Objetivo: Evaluar el efecto de un programa de actividad física con intensidad moderada a vigorosa bajo 
el modelo CATCH sobre el porcentaje de grasa corporal y capacidad aeróbica en niños con sobrepeso u 
obesidad. Método: Veintiséis niños (15 hombres y 11 mujeres) (edad = 9.4 ± 0.3 años), diagnosticados con 
sobrepeso u obesidad por su índice de masa corporal, participaron en un programa de actividad física con 
intensidad moderada a vigorosa bajo el modelo de CATCH, 2 veces por semana por un periodo de 10 meses, 
compuesto por ejercicios de intensidad moderada a vigorosa (56%) evaluado por el sistema para observar 
el tiempo de instrucción de actividad física (SOFIT),  antes y después del programa se evaluó el porcentaje 
de grasa corporal con la ecuación de Slaughter et al. (1988), valorando los pliegues cutáneos de tríceps y 
pantorrilla; La capacidad aeróbica con el test Course Navette de 20 metros calculando el consumo máximo 
de oxígeno (VO2máx) por la ecuación de Léguer et al. (1984). Resultados: Se encontró una reducción signi-
ficativa en el porcentaje de grasa corporal (Δ% = -2.4, p = 0.022) y un aumento significativo en el VO2máx 
(Δ% = 11.3, p ≤ 0.001). Conclusión: La actividad física con intensidad moderada a vigorosa bajo el modelo 
de CATCH fue capaz de mejorar la capacidad aeróbica y reducir el porcentaje de grasa corporal en niños con 
sobrepeso u obesidad. 

Palabras clave: Obesidad Infantil, Tejido Graso, Ejercicio Aeróbico.  

Introduction

Obesity is an epidemic health problem that affects many children in the world, regardless 
of gender, ethnic group or socioeconomic level. According to the International Obesity Task 
Force (IOTF) 20% of children and adolescents present obesity (Kelly et al., 2013). In Mexico, 
the National Health and Nutrition Survey (ENSANUT 2012) reported a 34.4% combined 
prevalence of overweight and obesity in school children aged 5 to 11 years (Janssen et al., 2013). 
Being a negative contributing factor associated with several pathological consequences and 
complications related with cardiovascular risk, mortality and quality of life of the population 
(Ebbeling and Ludwig, 2010). 

Although obesity has a multifactorial etiology, the excess consumption of food dense in 
content of saturated fat, refined carbohydrates and sedentary lifestyle are factors that cause an 
imbalance between caloric consumption and energy expenditure resulting in obesity (Broyles 
et al., 2010). Evidence clearly shows than excess of visceral fat is determinant factor for insulin 
resistance that led progressively to diabetes mellitus and cardiovascular diseases (Rank et al., 
2013). There is evidence that lack of physical activity is a risk factor for the onset of metabolic 
syndrome (Blanchard et al., 2013). In this context, overweight and obese population should 
receive special attention since early ages (Kelly et al., 2013).

Broyles et al. (2010) have shown high correlation between childhood obesity, obese parents and 
lifestyle habits. For this reason, it is necessary to find ways to induce healthy life habits as include 
balanced diet and physical activity in children family in order to avoid risk of develop overweight and 
obesity (Ebbeling and Ludwig, 2010). To minimize these health problem children’s physical activity 
has been recommended and considered as important fact of health (Blanchard et al., 2013). Moreover, 
children are more sensitive to attempts of modify their body weight than adults, especially in terms 
of body fat percentage (Tailor et al., 2007, Lizana et al., 2011, Hall et al., 2013).
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The 20-meter test Course Navette test, has been evaluated in 1 142 026 children and 
adolescents from more than 50 countries, has been commonly used in the school setting to 
determine the maximum oxygen consumption (VO2max) as physiological parameter, which 
is numerically defined as the speed and capacity in which a person breathes air from the 
environment, is transported by the respiratory and cardiovascular systems, metabolizes oxygen 
(O2) as a source of energy for muscle cells when carrying out physical activity (Welk et al., 2011). 
In the field of health, results of longitudinal studies clearly show that children with low VO2max 
values evaluated by the 20-meter Course Navette test show obesity, metabolic and cardiovascular 
diseases (Ruiz et al., 2011). To diminish these feature, multiple intervention programs have been 
successfully implemented to prevent childhood overweight and obesity, the most related reference 
in accordance to the improvements is the Coordinated Approach to Child Health (CATCH), carried 
out by a research team from four universities (University of California at San Diego, University of 
Minnesota, Tulane University and University of Texas Health Science Center at Houston).

CATCH program has been extensively evaluated in more than 80 scientific journals, a 
longitudinal research that covered 96 schools (56 intervention and 40 control) in four US states 
(California, Louisiana, Minnesota, and Texas) with 5100 students in grades 3 through 5 from 
various ethnic and cultural backgrounds. To implement CATCH program in schools, many 
components of health promotion were considered, including a program to reduce the consumption 
of fat, saturated fat and sodium in children’s diets, increase the amount of physical activity and 
prevent smoking (Perry et al., 1990). The program also included changes in the environment, 
where the physical activity component focused on physical education being provided 5 times per 
week and physical education teachers were instructed to involve children in physical activity and 
increase physical activity from moderate to vigorous intensity at least 50% of class time (Kelder et 
al., 2003). CATCH program had positive results in producing positive dietary changes and physical 
activity behaviors, the students who participated in CATCH consumed less fat and participated 
in more physical activities outside of school. Three years after the intervention, it was observed 
that the low fat consumption and high levels of physical activity were higher among participants 
compared to children in control group (Osganian, et al., 2003), allowing its implementation as 
public health policy in the school environment (Janssen et al., 2013). Therefore, the aim of this 
study was to evaluate the effect of a program of physical activity with moderate to vigorous under 
CATCH model on body fat percentage and aerobic capacity in overweight or obesity children.

Methodology

Participants

A quasi-experimental design was conducted where the independent variable (program 
of physical activity with moderate to vigorous intensity under CATCH model in overweight or 
obese children) was manipulated to measure its effect on the dependent variables (percentage 
of body fat and aerobic capacity), in order to determine the degree of change produced by the 
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treatment establishing a cause-effect relationship, the research followed the ethical principles 
regarding human experimentation proposed by the Helsinki declaration; all the subjects provided 
a written consent in order to participate in the study (Puri, Suresh, Gogtay, & Thatte, 2009), that 
was approved by the research program of the Faculty of Sports of the Autonomous University of 
Baja California; Protocol # 149/2/C/ 9/18. The study was carried out in the Elementary School 
Teniente Andres Arreola of Mexicali, Baja California, Mexico, with children in the fifth grade. 

Participants were 26 overweight or obese children, 15 male and 11 female, with a mean 
age of 9.4 ± 0.3 years. The following inclusion criteria were used: a) to participate voluntarily, 
b) to be born in 2006, c) to be classified with overweight or obese assessed by  body mass index 
(BMI) (≥  85th percentile and < 95th percentile BMI for age and gender) and obesity (≥ 95th 
percentile BMI for age and gender) Center for Disease Control and Prevention (CDC) references 
through the Epi Info software version 3.5.1  d) not have performed a systematical routine of 
exercise in the previous three months. The only exclusion criteria were to possess any sort of 
acute or chronic complication that would hinder exercise. 

Measures 

To determine body weight and height, a scale with stadiometer (Seca, model 220, Hamburg, 
Germany) was used with precision of 100 g and 0.1 cm, respectively. Measurements were 
performed according to the standards of the Society for the Advancement of Cineanthropometry 
(ISAK, 2006). With the values of weight and height, the body mass index (BMI) was calculated 
as follows: BMI = weight (kg) / height (m2).

To determine the percentage of body fat through the skinfold thickness equation (SKF) 
of Slaughter et al (1988), also anthropometric measurements were conducted by a level two 
antropometrist following the guidelines set by the ISAK, skinfolds (mm) of triceps and  media 
calf were taken using a Rosscraft Inc. Slimguide skinfold caliper. SKF was calculated using 
the formula for boys %BF= 0.735(SKF triceps + SKF media calf) + 1.0 and for girls %BF= 
0.610(SKF triceps + SKF media calf) + 5.1.

The aerobic capacity was determined with the 20-meter Course Navette test, which has 
been validated in children and adolescents aged 6 to 17 years (r = 0.70) (Léger et al., 1984). The 
test establishes the aerobic capacity by measuring indirectly through the VO2max. In the Course 
Navette test, a lap is one 20 meters were children move running in that distance from one end to 
the other, by the instruction of a synchronized rhythm given by a sound emitted from a recording 
in a laptop, the interval of beeps is calculated as requiring a speed at the start of 8.5 km/h. The 
test ended when the participants could not finish the race shifts with the pace and did not reach 
the line or their voluntary withdrawal of the test derived from fatigue. After completing the test, 
the evaluator recorded the levels and turns performed by the participants and according to these 
values ​​the VO2max was estimated with the following formula: VO2max (ml/kg-1/min-1) = 31.025 + 
3.238 (V) - 3.248 (E) + 0.1536 (VE); Where V is the speed of the last level reached during the 
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test in km/h (V = 8 + 0.5 x last level reached), and E represents the age in years.
In order to quantify the physical activity during the moderate to vigorous program under 

CATCH model, the System for Observing Fitness Instruction Time (SOFIT) was used, SOFIT 
is an objective tool for assessing the quality of physical education instruction that provides a 
measure of student activity levels and has been calibrated using heart rate monitors and validated 
using accelerometers (Mckenzie et al., 1992). Onset of the physical education lessons, trained 
observers randomly select 4 students (2 girls and 2 boys) based on the order in which they 
arrived at the class, using the procedures outline in the SOFIT manual, in summary observers 
record intensity of physical activity using a time-sampling system of 10-seconsd observe and 
10-seconds records intervals while being paced by audio prompts from a mp3 player; The coded 
intensity of physical activity was scored as 1=lying down;  2=sitting;  3=standing;  4=walking;  
5=very active. To identify moderate-to-vigorous physical activity the codes 4=walking and 
5=very active were combined as the proportion of time than students are engaged in these 
codes. Two evaluators were trained following the SOFIT protocol standard and 100% of the 
observations were evaluated with high reliability (Kappa index = 0.083) (Szklo, 2007).

Measurements were performed at the baseline pre-test and immediately upon post-test of 
ten months duration of the program. 

Procedures

The physical activity program consisted of two sessions per week of 50 minutes, divided 
into 5 minutes of warm-up, 40 minutes of aerobic component and 5 minutes of cool-down. 
Participants completed 10 months of moderate to vigorous physical activity program under 
CATCH model. This model was based on outlined that students should engage in moderate-
to-vigorous physical activity at least 50% of the physical education lesson, with activities with 
an energy expenditure similar to walking or running when physical education classes were 
applied by the goal was establish pedagogical and physical effort activities that should engage 
the students in fun and pleasurable activities. 

Statistical Analysis

Descriptive statistical procedures are presented as mean ± standard deviation; Shapiro-Wilk 
Test was used in order to confirm the normality of the data and T test for paired samples was 
applied for the values comparison of body fat percentage and aerobic capacity before and after 
the program of physical activity with moderate to vigorous under CATCH model, the statistical 
analysis were performed at significant level of p<0.05. Also, percent changes (Δ %) were calculated 
[(Media post – Media pre)/Media pre] x 100 (Vincent, 1999). Statistical analyses were performed 
using the statistical software (SPSS for Windows version 21, IBM Corporation, New York, USA).  
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Results

The descriptive statistics of the subjects evaluated are shown in table 1. Moderate to 
vigorous physical activity was found to be on average 56% during all sessions. Figure 1 shows 
the baseline fat percentage of participants (28.7 ± 5.3%) and post-test (28.0 ± 5.1%) A significant 
reduction in body fat percentage was founded (Δ% = -2.4, p = 0.022). As sown in Figure 2 the 
VO2max was 32.6 ± 2.1 ml/kg-1/min-1 pre-test and 36.3 ± 2.8 ml/kg-1/min-1 post-test, significant 
increase in VO2max was attained after the program (Δ% = 11.3, p ≤ 0.001).

Table 1. Mean and standard deviation (M ± SD) and normal values of the body fat percentage and aerobic 
capacity variables.

Variables
Pre-test (n=26) Post-test (n=26)

M ± SD Shapiro-Wilk Test M ± SD Shapiro-Wilk Test
Body Fat (%) 28.7 ± 5.3 .046 28.0 ± 5.1 .117
VO2máx (ml·kg-1·min-1) 32.6 ± 2.1 .691 36.3 ± 2.8 .836

Note: Values of mean and standard deviation (±) of the percentage of body fat, determined by the equation of 
Slaughter et al., 1988 and aerobic capacity determined by the equation of Leguer et al., 1984.

Figure 1. Changes T test for paired samples analysis values in body fat percentage baseline and after 10 months partici-
pating in moderate to vigorous physical activity program under CATCH model in overweight or obese children (n = 26).

Note: The percentage of body fat of overweight or obese children (n = 26) was determined by the equation of 
Slaughter et al., 1988. % = 0.735 (triceps fold (mm) + calf fold mm)) + 1.0 and in women% = 0.610 (triceps (mm) + 
calf (mm)) + 5.1; before and after 10 months of the moderate to vigorous physical activity program under CATCH 
model (T test for paired samples analysis p = 0.022).
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Discussion

The objective of the study was to evaluate the effect of a moderate to vigorous intensity 
physical activity program under CATCH model on the percentage of body fat and aerobic 
capacity in overweight and obese children. The main findings of the present study were that 10 
months participation of moderate to vigorous intensity physical activity program under CATCH 
model by children diagnosed with overweight and obese according to age and gender improve 
VO2max and reduce body fat percentage. These findings are positive, because related references 
correlates high values of VO2max whit a lower presence of obesity and cardiovascular diseases in 
children (Ruiz et al., 2011). In other research conducted by Welk et al. (2011), show significant 
improvements (VO2max 4.5 mlkg-1min-1) in aerobic capacity of overweight and obese children 
participants in 6 month attendance in physical exercise, physical education, physical activity or 
sports. 

Regarding the assessment of physical fitness in the present study the Course Navette 
20-meter test was proposed as a valid instrument in children and adolescents from 6 to 17 years 
of age, it was chosen for inexpensive, validated, easy to apply, replicable  reliable and provides 
information related to children’s health (Léger et al., 1984; Welk et al., 2011).

Figure 2. Changes T test for paired samples analysis values in aerobic capacity baseline and after 10 months participat-
ing in moderate to vigorous physical activity program under CATCH model in overweight or obese children (n = 26).

 Note: The aerobic capacity of overweight or obese children (n = 26) was determined by the 20-meter test course 
navette (Léger, 1984), estimated with the formula VO2max = 31.025 + 3.238V-3.248E + 0.1536VE (V is the ve-
locity of the last level reached during the test in Km / h (V = 8 + 0.5 x last level reached) and E represents the age 
in years; Before and after 10 months of the moderate to vigorous physical activity program under CATCH model 
(T test for paired samples analysis p = 0.001).
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The results of aerobic capacity on this study was consistent with other controlled trials in 
obese children who used moderate to vigorous intensity physical activity (Huang et al., 2013). 
We emphasized attending the CATCH session with aerobic work activities two sessions per 
week. We compare or data with Stanley et al. (2013), and the results partial contradict those than 
found better biological adaptations in aerobic capacity, at least three sessions per week and at 
least six months of physical exercise are required.

The most related Mexican references in elementary school context than have been study 
the incidence of perform physical activity showed in 16 weeks improvements on systolic 
pressure, triglyceride concentration and total cholesterol but there were no changes in BMI, 
waist circumference and serum insulin (Perichart-Perera et al., 2008). Other research evaluated 
the impact of 18-month intervention for prevention obesity in 4th and 5th graders based on the 
ecological model in healthy behaviors; however, despite the intervention time the prevalence of 
obesity was not modified (Safdie et al., 2013). These results partially contradict other study that 
found a significant decrease in BMI when Mexican children aged 6 to 10 months intervened 
(Bacardi-Gascon et al., 2013, Elizondo-Montemayor et al., 2013). It should be noted that previous 
studies emphasized their intervention in diet, which provides the greatest influence on body fat 
percentage changes (Gonzalez et al., 2012).

In physical culture area, has been widely recommended that health professionals have 
knowledge in body fat percentage assessment (Lizana et al., 2011, Hall et al., 2013). Moreover 
it is necessary to understand the results of children and parents and lead the achievements of 
change in body composition (Slaughter Et al., 1998; Tailor et al., 2011, Welk et al., 2011).

Regarding the intensity of physical activity in the present research the goal was that 
children should engage in moderate-to-vigorous physical activity at least 50% of the lesson 
time, studies carried out in Mexico using the exact measurement protocol and where teachers 
used the mandatory curriculum of Physical Education conducted in a pedagogical model of 
competencies reported 38.2% (Pérez Bonilla, 2009), 29.2% (Jennings-Aburto et al., 2009), 
52% (Gharib et al., 2015) and 41% (Hall et al., 2017), 37.9 (Hall et al., 2017), in the context of 
these studies physical education class was perceived the lack of didactic material to have more 
opportunity to participate, a great amount of time in which the students remained standing while 
the teacher organizes the group to participate, long lines to have the opportunity to participate 
and the times of transition among the activities were very long. Other research that measured 
the effective time of physical education class using motion sensors resulted in 46.1% of moderate 
vigorous physical activity (Flores et al., 2017). Therefore it would be appropriate to combine 
the objectives and goals of the Mexican physical education program in basic education and the 
recommendations established by the National Association for Sport and Physical Education 
(NASPE) mentioning that the physical education classes to be taught by the teachers should be 
designed for the student to participate in moderate to vigorous intensity above 50% of the class 
time (NASPE, 2009, Banville , 2006) thus contribute to physical activity health benefits for 
children and young people as established by the World Health Organization (WHO, 2014), with 
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emphasis in overweight and obese children where there is a higher incidence of cardiovascular 
and metabolic diseases  (Broyles Et al., 2010).

The present study has some limitations, first than there is a single arm with no baseline 
to establish stability in the measures with a control group, the sample size is relatively small, 
the results were not stratify by gender and we not evaluate co variables in the group. However, 
despite these limitations, we used validated measurement instruments and we conduct with 
an appropriate physical activity design with CATCH.  These results highlight the importance 
to carry out more research that clarifies the possibilities of effect on the studied variables in 
order to have results that serve as a reference for performing interventions aimed to prevent or 
minimize the problem of obesity 

Conclusions

In summary, the results from this current study add a much-needed contribution to our 
understanding that physical activity with moderate to vigorous intensity under CATCH model 
was able to improve aerobic capacity and reduce percentage of body fat in overweight or obese 
children. However in the future, it will be appropriated more studies to better clarify the underlying 
mechanism between physical exercise on body fat in children with overweight and obesity.
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