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Abstract:

In Chile, the increase in childhood obesity in school populations is a concern and has become an
important public health problem, both in urban and rural sectors, it has experienced an accelerated increase in the
number of overweight or obese individuals. The objective of the research was to describe and relate nutritional
status through anthropometric assessments and the state of cardiorespiratory condition among students from rural
and urban sectors of the Araucania region of Chile. A total of 103 students (males, n = 60, females, n = 43)
between 12 and 14 years of age (M + DT: age = 12.9 £ 0.7 years), belonging to rural and urban sectors of the
municipality of Angol, Araucania region, Chile took part in the research. To evaluate the anthropometric
variables weight, height and waist circumference were measured, to then calculate BMI and waist / height index;
Navette and Ruffier tests were applied to evaluate cardiorespiratory capacity and VO2max after which a
statistical analysis was performed using the SPSS v20.0 software. The results obtained indicated that in general
there are not too many significant differences between urban and rural students in the variables evaluated,
VO2max variable had a significant difference (p <0.05) though, the population of urban students obtained better
results in the evaluated variables over rural students, correlations were found between the variables, the most
prominent, a negative correlation between VO,max and BMI, it is proposed to carry out new research in the
related school population in rural and urban sectors throughout Chile.
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Introduction

In the last three decades, there has been a progressive increase in overweight and obesity indicators
worldwide, in the developed world as in developing countries (Wang & Lim, 2012), both in urban and rural
areas, showing an accelerated increase in the number of obese individuals (Popckin, 2006). Obesity is the first
metabolic disorder and a worldwide health problem. It is estimated that the obese population in the world
represents one-sixth of the world's total population, and overweight individuals account for more than 50% of
the population (Medialdea, & Medina, 2012). In Chile, the prevalence of overweight is 64.5%, which is
comprised of 39.32% of overweight and 25.13% of obesity (Ministry of Health, 2011) and in the last decades not
only in the adults, but also in the school-age population (Silva, Collipal, Martinez, & Torres, 2008). Evidenced in
the national study of 8th grade schoolchildren aged 13-15 years found that 40.2% of them were either
overweight or obese (Ministry of Education, 2010). Obesity in the adolescence increases the risk of developing
diabetes (Li C, Ford et al, 2009), leading to other health complications, including hypercholesterolemia and
hypertension (Brophy, Cooksey et al 2009) and metabolic syndrome, where visceral obesity and insulin
resistance are considered as main characteristics that determine a negative cardiovascular profile (Faloia,
Michetti et al 2012).

A 13% of Chilean population lives in rural areas (Moreno, 2007) and which corresponds to
approximately 290,000 families settled in rural areas with a number of 2,185,831 people (Vera, Osses, &
Schiefelbein, 2012). There are few studies related to physical education and rural schoolchildren that
characterize their nutritional status, physical condition and cardiorespiratory recovery as cardiovascular risk
factors. National reports indicate that most research has been carried out in urban sectors (Silva et al, 2008).
Among the detection techniques for characterization we have the anthropometric techniques, these are used to
evaluate the nutritional status of individuals and the risks associated with an inappropriate body fat (Fernandes,
Souza, & Moreira, 2007), being the body composition and the distribution of adiposity useful indicators for the
early diagnosis of risk factors for cardiovascular diseases (Pérez, Landaeta-Jiménez, Arroyo, & Marrodan,
2012). There is a consensus in the use of the Body Mass Index (BMI kg / m2) as a tool to classify obesity
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(Wang, 2004), although it may be limited by the inability to differentiate between fat mass and lean mass
(Weber, Leonard, Shults, & Zemel, 2014). Waist circumference (WC) provides a measure of central adiposity
which has been specifically associated to cardiovascular risk factors (Sung, Yu, Choi, McManus, Li, Xu et al.,
2007). In order to solve these difficulties, the waist-to-height ratio (WHtR) was developed as a product of
dividing waist circumference in centimeters by the height in centimeters, which accounts for intraabdominal fat
(Balas, Villanueva, Tawi, Schiffman, Suverza, & Vadillo, 2008).

The data on VO2max and cardiorespiratory capacity in Chile from SIMCE (National System for
Evaluation of Learning Outcomes of the Ministry of Education of Chile) in Physical Education showed that of
the total number of students in Chile, only 8% is at the leading level, while 27% is at an acceptable level and
65% need improvement (Education Quality Agency, 2013). Cardiorespiratory fitness is a measure of body
function and its assessment should play an important role in physical activity promotion (Jankowski,
Niedzielska, Brzezinski, & Drabik, 2015), when cardiorespiratory capacity is high it is associated with lower
cardiovascular risk, especially when accompanied by weight reductions (Diez, Sanchez, Mora, Notario, Torrijos
et al, 2014). Since it is a prognostic parameter for cardiovascular disease (Herdy & Uhlendorf, 2011). the
variable VO2max is generally considered to be the best measure of cardiorespiratory capacity (Freedson and
Goodman, 1993; cited in Meléndez-Ortega, Lucy, Barbeau, & Ann, 2010), given this and its importance, the
determination of VO2max has become a routine procedure in research projects to evaluate the cardiovascular
capacity of subjects (Meléndez-Ortega et al., 2010). It is of the utmost importance to collect evidence from
adolescent schoolchildren in both rural and urban sectors to contribute to future public health policies in Chile.

The present research aims to compare and relate anthropometric variables and cardiorespiratory
capacities, as cardiovascular protective factors among schoolchildren from rural and urban sectors of the
municipality of Angol, Araucania Region, Chile.

Methodology
Design

Sampling is non-probabilistic, subjects were chosen non-randomly by convenience and, it is of a
quantitative cross-sectional type, whose common element lies in the property of objectifying the phenomenon
under study through measurement or other operations such as classification and counting (Bar, 2010). It is of a
descriptive comparative type, since it involves comparing groups through their most basic statistics, such as
means; And correlational, they try to discover or clarify the relationships between the most significant variables
of a phenomenon through the use of correlation coefficients (Mateo, 2009).

Participants

The evaluated students belonged to urban and rural educational establishments from the municipality of
Angol, Araucania Region, Chile. We evaluated 103 students, 60 males and 43 females, between 12 and 14 years
of age (M + SD: age = 12.9 + 0.7 years, height = 1.61 = 0.07 m, weight = 60, 16 + 10.5 kg, BMI =22.94 + 3.18
kg - m-2). Participants were divided into two groups: students from urban establishments (n = 61) and students
from rural establishments (n = 42).

Instruments and measures

Data was collected on anthropometric variables such as Body Mass Index (BMI), Waist Circumference
(WC), Waist Size Index (WCI), and data on cardiorespiratory capacity such as maximum oxygen volume
(VO2max) and the Ruffiere Index (RI). Size was determined using a SECA® brand measuring rod graduated in
mm. The BMI was used to estimate the degree of obesity (kg / m2) and determining the participants' body
weight status (low weight, normal weight, overweight and obesity) using BMI limits according to international
standards (Cole, & Lobstein, 2012).

Waist circumference was measured using a tape measure applying internationally validated techniques
(Marfell-Jones, Olds, Stewart, & Carte, 2006). Measurement of waist circumference has presented difficulties
for its standardization, however, it is accepted that values <80 c¢cm in women and <90 in men is a strict cutoff
limit. Even though it has been a regular use that it is desirable <88 cm in women and < 102 cm in men (Balas et
al, 2008), higher values are predictive of cardiovascular and metabolic risk (Moreno, 2010). In addition, the
waist measurement was used along with height to determine the waist-to-height ratio (WHtR), whose desirable
cut-off point was <0.5 (Mufloz, Pérez, Cérdova, & Boldo, 2010). In order to determine the VO2max of the
students, the Navette Course test was used, which consists of running between 2 lines separated by 20 m in both
directions, round trip as long as possible (Garcia & Secchi, 2014). At the end of the fatigue test, the time the
subject was able to keep running is recorded and its VO2max is calculated using the following proposed formula
for children from 6 to 17.9 years: 31.025+ (3.288xVFA) - (3.248xE) + (0.1536xVFAXE), where VFA = Speed in
km / h (speed = 8 + 0.5 * stage number) and E = age. (Leger et al., 1988, cited in Garcia, & Secchi, 2014).

Ruffier test was used in order to evaluate cardiorespiratory capacity and physical state of the students;
it’s carried out as follows: the student must remain at rest for five minutes and then measure their heart rate (P1),
then they must do 30 complete squats in 45 seconds, and finish by measuring the heart rate (P2) again; then after
one minute of finishing the squats, the pulse (P3) is measured again. With these three heart rate measurements,
the Ruffier Index (IR) is obtained by applying the following formula: (PO + P1 + P2) -200) / 10, then with the IR,
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the cardiorespiratory capacity According to the following scale: 0 = Excellent; 1-5 = Very good; 6-10 = Good;
11-15 = Insufficient; 16-20 = Weak. (Rodriguez, Garcia, A., Garcia, T., Salinero, & Pérez, 2015).
Procedure

Contact was made with educational establishments in both urban and rural areas, and authorization was
requested to access schoolchildren. The protocols were in accordance with the Declaration of Helsinki (2000),
and approved by the Ethics Committee of the Catholic University of Temuco, Chile. Each parent or guardian
must have signed an informed consent form for their child to participate in the study. Those who presented
health problems, some disabilities that could affect the investigation, and those who did not present informed
consent were excluded.
Statistical analysis

The first analysis was exploratory to debug the information, we proceeded to determine prevalence of
the main study variables in along with a descriptive analysis. The variables were then normalized thorugh the
Kolmogorov-Smirnov test. For the comparison of quantitative parametric variables between two groups,
Student's t-test was used, and when there were more than two, ANOVA was performed. The Pearson correlation
test was used for the association of variables. All analyzes were performed using the SPSS program, version
19.0. The confidence level was 95%, (p <0.05).

Results
Table 1. Characteristics of the total population studied and comparison by type of population

N=103 Urban N= 61 Rural N= 42 Pvalue
Age 12,9+ 0,7 12,59 £ 0,52 13,55+ 0,50 0,000
Weight 60,16 £ 10,5 58,74 £9.39 62,2+11,7 0,099
Height 1,61 +£0,07 1,60 + 0,07 1,63 £0,07 0,084
BMI 22,94+ 3,18 22,69+ 2,78 23,32+ 3,68 0,326
Waist C. 76,24 + 8,17 75,39+ 7,7 77,48 £+ 8,6 0,206
VO2max (ml) 44,68 + 6,0 43,33+ 5,44 46,65 £ 6,30 0,005
Waist-to-height ratio 0,47 +£0,04 0,46 £ 0,04 0,47 £0,04 0,653
Ruffier index 5,19+£2,15 5,05+ 1,91 5,40 + 2,47 0,425

Values are shown as mean = SD. Values of p <0.05 are considered statistically significant. BMI = Body
Mass Index.

In the comparison by type of population, the age variable presented a significant difference (p = 0.000),
the mean age of students in the urban sector is lower than that of students in the rural sector; the variables weight
and height did not present significant differences (p> 0.05), waist circumference was higher in rural students,
although they did not present significant differences (p = 0.206). The BMI was higher in rural students, but did
not present significant differences (p = 0.326); In the Waist Size Index, there were no significant differences (p =
0.653). The variable VO2max shows significant differences (p = 0.005), students in rural sectors have higher
VO2max in relation to students in urban sectors. Regarding the Ruffier Index, students in rural areas had higher
rates than the urban sector, although there were no statistically significant differences (p = 0.425) (Table I).

Table 2. Characteristics and comparison according to gender

Female N = 43 Male N = 60 P value
Age 12,95+ 0,68 13,0+ 0,71 0,741
Weight 58,59 £ 8,98 61,28 + 11,41 0,202
Height 1,58 £ 0,06 1,63+ 0,06 0,000
BMI 23,24+ 3,06 22,73 £3,26 0,428
Waist C. 7447 £ 7.4 77,52 £ 8.5 0,061
VO2max (ml) 41,24 £ 4,17 47,15+ 5,92 0,000
Waist-to-height ratio 0,46 = 0,04 0,47 + 0,04 0,679
Ruffier index 5,15+£2,26 5,22+2,10 0,872

Values are shown as mean = SD. Values of p <0.05 are considered statistically significant. BMI = Body
Mass Index.

In the comparison by gender, the variables Age and Weight did not present significant differences (p>
0.05), the height variable presented a significant difference (p = 0.000), with males having a greater height than
females. Regarding the anthropometric variables, women had higher BMI values than men, but without
significant differences (p> 0.05). In the variables Waist Circumference and Waist-to-height ratio, men presented
higher results than women, but there were no significant differences (p> 0.05). Regarding the variables of
cardiorespiratory capacity, in the Vo2max, males had higher levels than females having significant differences (p
= 0.000); there were no significant differences for the Ruffier Index (p> 0.05) (Table II).
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Table 3. Characteristics according to nutritional status

Characteristics Normal weight overweight obesity Pvalue
(n=47)45,6% (n=44) 42,7% (n=12)11,6%

Waist C. 71,17 +£5,55 77,84 + 4,86 90,25 + 8,02 0,000

VO2max (ml) 44,80 + 6,31 45,86 +5,12 39,91 +5,87 0,008

Waist-to-height ratio 0,44 +0,03 0,47 £0,02 0,55+ 0,03 0,000

Ruffier index 4,92 +2,05 497 +1,87 7,05+2,73 0,005

Values are shown as mean + SD. Values of p <0.05 are considered statistically significant.

There were 47 students with normal weight (45.6%), 44 with overweight (42.7%) and 12 with obesity
(11.6%), there were no students with malnutrition. Regarding the nutritional status evaluation in
cardiorespiratory performance, there were significant differences (p <0.05) in the variables; VO2max (p = 0.008)
and Ruffier's index (p = 0.005), higher VO2max results in students with normal weight, then overweight and
finally obesity in descending order respectively, in relation to the Ruffier Index the highest indices were for
students with obesity, then overweight and finally normal weight with lower rates. Regarding the anthropometric
variables, students with obesity presented higher Waist Circumference and a Waist-to-height ratio, both variables
with significant differences (P <0.05) (Table III).

Table 4. Correlations between study variables and their association by population type

a) BMI

Total (n=103) Urban (n=61) Rural (n=42)

Valor p R Valor p R Valor p r
Waist-to-height ratio 0,000 0,715 0,000 0,629 0,000 0,822
VO2max (ml) 0,005 -0,275 0,033 -0,274 0,021 -0,356
Ruffier index 0,003 0,294 0,066 0,612 0,001 0,478
Waist C. 0,000 0,712 0,000 0,661 0,000 0,762

b) Waist circumference

Total (n=103) Urban (n=61) Rural (n=42)

Valor p R Valor p R Valor p r
Waist-to-height ratio 0,000 0,907 0,000 0,905 0,000 0,917
VO2max (ml) 0,535 0,062 0,513 0,085 0,824 -0,035
Ruffier index 0,000 0,340 0,225 0,158 0,000 0,516

The values shown refer to the Pearson correlation coefficient. Values of p <0.05 are considered
statistically significant.

In the whole sample when associating the variables Waist Size, VO2max and Ruffier Index with BMI,
all variables showed significant differences, there being only negative correlation in the variable VO2max. When
associated by population type, BMI has no correlation with Ruffier index in urban sector students (p> 0.05), the
other variables presented association in the urban sector, with VO2max having a negative correlation, whereas in
rural students all variables presented association (p <0, 05), with VO2max being the only one to present a
negative correlation, the higher BMI, the lower the VO2max result. There was a positive correlation between
BMI and Waist Circumference, both in the total sample and in the distribution of urban and rural schoolchildren
(p <0.05) (a). When associating the variables with Waist circumference (b), in the total sample the variables
Waist Size and Ruffier Index presented positive association in both cases and significant differences (p> 0.05),
the variable VO2max does not present association with Circumference Waist (P> 0.05). In the association by
population type, urban schoolchildren only present a positive association in the Waist-to-height ratio (p <0.05),
the other variables do not present a correlation for this sector (p> 0.05). In rural schoolchildren, the variables:
Waist-to-height ratio and Ruffier Index, presented a positive association, the VO2max variable does not correlate
with Waist Circumference in this sector (p> 0.05) (Table V).

Discussion

In the studied population, lower prevalence values were found in normal weight (45.6%), overweight
(42.7%) and obesity (11.6%) (Table III), compared to Chilean students’ data in the SIMCE test (Ministry of
Education, 2013). However, they presented higher values in overweight, and lower in obesity in relation to the
total national population, who are 25.13% overweight and 39.32% obese (Ministry of Health, 2011). From the
total number of students evaluated, 54.3% (Table III) were overweight (overweight and obese), which in the
urban sector can find its explanation in the development of lifestyle and behaviors typical of urban and
industrialized areas where an obesogenic environment is predominant, with the subsequent increase in health
problems influenced by the increase of the obesity from early stages of development. In the present study, we
found higher values in the rural population, similar to a research that showed that in 12-year-olds obesity rates
were higher in rural sectors than in urban sectors in Finland (Vuorela, Saha, & Salo, 2009). This was also the
case for students from Canada in which the highest percentages of overweight and obesity were found in rural
subjects rather than in urban ones (Ismailov, & Leatherdale, 2010); and also in Spain, where it was reported a
high prevalence of overweight and obesity in subjects from 6 to 14 years of rural sectors (Coronado, Odero,
Canalejo, & Cidoncha, 2012). In relation to the IMC, a study of students from the city of Temuco, Araucania
Region, Chile, reported that 14-year-old students had a mean BMI of 27.0 (Silva, Collipal et al 2008) this is
higher than the one found in the sample of this research with a BMI of 22,94; in the same manner, in the gender
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distribution (Table II), the sample of the present study had lower BMI values in both men (22.73) and women
(23.24) BMI. When comparing the results of BMI with foreign studies results, the students in the sample had
higher values than Peruvian students (Cossio, Viveros, Hespanhol, Camargo, & Goémez, 2015), also when
comparing to Portuguese students with a 19,82 BMI. A BMI (23.32) was found for rural schoolchildren, a higher
result than the one found in rural American students (Jackson, Ellen, Manore, John, & Gunter, 2015). In the WC
evaluation (Table I), the sample presented values of (76.24 cm), being these higher than those reported for
Portuguese students (WC 73.11 cm) (Minghelli, Nunes, & Oliveira, 2013). In the distribution by gender (Table
IT), mean values in lower WC were found in females (74.47 cm) and in males (77.52 cm) as well as the total
sample compared to students from Santiago, Chile (Arnaiz , Acevedo, Diaz, Bancalari, Barja et al, 2010).

As for Vo2max, the sample of rural schoolchildren (table I) of the present study obtained an average
VO2max (46.65 ml / kg / min) which is lower compared to a sample of rural students from Tanzania, who
presented an average Of Vo2max (56.0 ml / kg / min) (Aandstad, Berntsen, Klasson-Heggebo, & Anderssen,
2006). According to the classification by population type (table I), in the urban school children, lower VO2max
values were found in comparison to the rural school students of the present research, showing a significant
difference (P = 0.005), which results were different from those found in urban and rural students in the Chilean
highlands, in which no significant differences were found regarding VO2max between these two groups
(Espinoza-Navarro, Vega, Urrutia, Moreno, & Rodriguez, 2009). In the gender distribution (table II), men
performed better than women in the Navette test, reflected in the statistically significant differences of VO2max
(p <0.05), similar results were found in another sample of students from the Araucania Region, Chile (Delgado,
Caamailo, Cresp, Osorio, & Cofré, 2015), another research where men obtained a higher Pacer test score and
cardio-respiratory capacity in the one-mile race compared to Women (Burns, Hannon, Brusseau, Shultz, &
Eisenman, 2013). There was a negative correlation between VO2max and BMI in the total sample (P = 0.005, r
=-0.275). By urban and rural sector, there was a negative correlation, with higher BMI values being lower than
VO2max values in students from both populations (Table IV). This negative correlation between IMC and
VO2max has been demonstrated in another research by means of the Urho Kaleva Kekonen test in a treadmill
(Radovanovi¢, Koci¢, Gajovié, Radevi¢, & Milosavljevié, 2014). A positive correlation (p <0.05, r> 0) between
the variables IMC and waist cinrumference was found in both types of school populations, which indicates that
the higher the BMI score, the higher the waist circumference of the students (table IV). Literature also shows this
correlation between BMI and waist contour (Cresp, Caamaio, Ojeda, Machuca, & Carrasco, 2014). In a sample
of Serbian schoolchildren, a negative inverse correlation was found between waist circumference and VO2max
(Ostojic, Stojanovic, Stojanovic, Maric, 2011) which is not consistent with the results of this investigation (p>
0.05). Regarding the waist-to-height ratio (table I), the average value of this variable in the total sample (WHtR
=0.47 + 0.04) was similar in comparison to a sample of students from Santiago, Chile, in women (WHtR = 0.47
+ 0.04) and men (WHtR = 0.46 + 0.04) (Arnaiz, Marin, Pino, Barja, Aglony et al, 2010). In addition, this
variable showed positive correlation to waist circumference (p <0.05), meaning that the bigger the waist
circumference the higher the WHtR will be (Table 1V), this same correlation has been found in a research
conducted on 2319 schoolchildren between the ages of 6 and 14 in Spain (Marrodan, Martinez, Gonzalez-
Montero, Lopez-Ejeda, & Cabaiias, 2011). In the Ruffier index variable (Tables 1), mean values found in the
total RI sample was (5.19). Gender analysis (table II) showed values in men (RI = 5.22) and in women (5.15)
lower than in a sample of adolescents in Spain. Moreover, in the sample of the present research no significant
differences were found in Ruffier index between men and women (p> 0.05), whereas in the sample of Spanish
adolescents, differences were significant between men and women (p = 0.000) (Rodriguez, Garcia, A., Garcia,
T., Salinero, & Pérez, 2015).

Conclusions

This research reported negative trend values in anthropometric variables and variables of
cardiorespiratory fitness as predictors of cardiovascular risk both in schoolchildren of urban and rural sectors.
Unfavorable results were found in 6 out of 7 analyzed variables in rural school children, evidencing significantly
positive results in the VO,max levels (46.65 ml / kg / min); urban schoolchildren obtained a VO,max (43.33 ml /
kg / min.), which is contrary to what is commonly thought, that rural schoolchildren have a better nutritional
status and physical condition than schoolchildren in urban settings due to the absence of city habits. Research
should be focused on school populations, since values were found in the variables evaluated that suggest a
predisposition for chronic Noncommunicable diseases (NCDs); metabolic syndrome and cardiovascular risk.
The use and association of anthropometric variables as predictors of health in any type of study population and
fundamentally in the physical education class is an economic tool. The nutritional aspect and the generalized
physical activity in the school age are elements to consider to prevent childhood obesity and to design public
articulated policies in Health and Education.

References

Aandstad, A., Berntsen, S., Hageberg, R., Klasson-Heggebg, L., & Anderssen, S. A. (2006). A comparison of
estimated maximal oxygen uptake in 9 and 10 year old schoolchildren in Tanzania and Norway. British
Jjournal of sports medicine, 40(4), 287-292.

352

JPES®  www.efsupit.ro



BARRIA M.A.C., VALDEBENITO M.A. Q., FILHO J.F.

Arnaiz, P., Acevedo, M., Diaz, C., Bancalari, R., Barja, S., Aglony, M., & Garcia, H. (2010). Razon cintura
estatura como predictor de riesgo cardiometabolico en nifios y adolescentes. Revista chilena de
cardiologia, 29(3), 281-288.

Arnaiz, P., Marin, A., Pino, F., Barja, S., Aglony, M., Navarrete, C., & Acevedo, M. (2010). Indice cintura
estatura y agregacion de componentes cardiometabdlicos en nifios y adolescentes de Santiago. Revista
médica de Chile, 138(11), 1378-1385.

Balas-Nakash, M., Villanueva-Quintana, A., Tawil-Dayan, S., Schiffman-Selechnik, E., Suverza-Fernandez, A.,
Vadillo-Ortega, F., & Perichart-Perera, O. (2008). Estudio piloto para la identificacion de indicadores
antropométricos asociados a marcadores de riesgo de sindrome metabdlico en escolares
mexicanos. Boletin médico del Hospital Infantil de México, 65(2), 100-109.

Bar, A. R. (2010). La metodologia cuantitativa y su uso en América Latina. Cinta de moebio, (37), 1-14.

Burns, R., Hannon, J., Brusseau, T., Shultz, B., & Eisenman, P. (2013) Indices of abdominal adiposity and
cardiorespiratory ~ fitness test performance in middle-school students. J Obes, 2013.
file:///C:/Users/Mauricio/Downloads/912460.pdf.

Brophy, S., Cooksey, R., Gravenor, M. B., Mistry, R., Thomas, N., Lyons, R. A., & Williams, R. (2009). Risk
factors for childhood obesity at age 5: analysis of the millennium cohort study. BMC public
health, 9(1),1.

Cole, T. J., & Lobstein, T. (2012). Extended international (IOTF) body mass index cut - offs for thinness,

overweight and obesity. Pediatric obesity, 7(4), 284-294.

Coronado, V., Odero, D., Canalejo, D., & Cidoncha, J. (2012) Prevalencia de sobrepeso y obesidad en escolares
de zonas rurales. Gac Sanit, 26(5):460—462

Cossio, M., Viveros, A., Hespanhol, J., Camargo, C. & Gomez, R. (2015). Aplicabilidad del IMC en
adolescentes escolares que viven a moderada altitud del Pera. Nutricion Hospitalaria, 31(2), 922-927.

Cresp, M., Caamafio, F., Ojeda, R., Machuca, C., & Carrasco, A. (2014) Correlacion de variables
antropométricas como predictor de salud, en una poblacion de nifios y adolescentes con sindrome de
Down de Temuco, Chile. Rev. Fac. Med, 62(2), 193-198.

Floody, P. D., Navarrete, F. C., Barria, M. C., Poblete, A. O., & Lizama, A. C. (2015). Estado nutricional en
escolares y su asociacion con los niveles de condicion fisica y los factores de riesgo
cardiovascular. Nutricion Hospitalaria, 32(n03), 1036-1041.

Diez, A., Sanchez, M., Mora, R., Notario, B., Torrijos, C., & Martinez, V. (2014) Obesity as a mediator of the
influence of cardiorespiratory fitness on cardiometabolic risk: a mediation analysis. Diabetes Care,
37(3), 855-62.

Espinoza-Navarro, O., Vega, C., Urrutia, A., Moreno, A., & Rodriguez, H. (2009) Patrones antropométricos y
consumo maximo de oxigeno (VO2) entre nifios escolares chilenos aymaras y no aymaras de 10 a 12
aflos, que viven en altura (3.500 msnm) y en la planicie (500 msnm). Int. J. Morphol., 27(4), 1313-18.

Emanuela, F., Grazia, M., Marco, D. R., Maria Paola, L., Giorgio, F., & Marco, B. (2012). Inflammation as a
link between obesity and metabolic syndrome. Journal of nutrition and metabolism, 2012.

Fernandes, M., Souza, L., & Moreira, P. (2007) Parametros Antropométricos e Sindrome Metabdlica. Fitness &
Performance Journal, 6(5), 302-308.

Garcia, G. C., & Secchi, J. D. (2014). Test course navette de 20 metros con etapas de un minuto. Una idea
original que perdura hace 30 afos. Apunts. Medicina de I'Esport, 49(183), 93-103.

Herdy, A., & Uhlendorf, D. (2011) Valores de Referencia para el Test Cardiopulmonar para Hombres y Mujeres
Sedentarios y Activos. Arq Bras Cardiol, 96(1), 54-59.

Ismailov, R. M., & Leatherdale, S. T. (2010). Rural-urban differences in overweight and obesity among a large
sample of adolescents in Ontario. International Journal of Pediatric Obesity, 5(4), 351-360.

Jackson, J. A., Smit, E., Manore, M. M., John, D., & Gunter, K. (2015). The Family-Home Nutrition
Environment and Dietary Intake in Rural Children. Nutrients, 7(12), 9707-9720.

Jankowski, M., Niedzielska, A., Brzezinski, M., & Drabik, J. (2015) Cardiorespiratory Fitness in Children: A
Simple Screening Test for Population Studies. Pediatric cardiology, 36(1), 27- 32.

Li, C., Ford, E. S., Zhao, G., & Mokdad, A. H. (2009). Prevalence of pre-diabetes and its association with
clustering of cardiometabolic risk factors and hyperinsulinemia among US adolescents National Health
and Nutrition Examination Survey 2005-2006. Diabetes care, 32(2), 342-347.

Marfell-Jones, M., Olds, T., Stewart, A., & Carte, L. (2006) International standards for anthropometric
assessment. Potchefstroom University for CHE, Potchefstroom, South Africa: International Society for
the Advancement of Kinanthropometry (ISAK).

Serrano, M. D. M., Alvarez, J. R. M., Lopez-Ejeda, N., Pacheco, J. L., Mesa, M. S., & Moreno, M. M. C. (2011).
Estimacion de la adiposidad a partir del indice cintura talla: ecuaciones de prediccion aplicables en
poblacion infantil espafiola. Nutricion clinica y dietética hospitalaria, 31(3), 45-51.

Martinez, C., Reinike, O., Silva, H., Carrasco, V., Collipal, E., & Jiménez, C. (2013). Composicion Corporal y
Estado Nutricional de una Muestra de Estudiantes de 9 a 12 Afios de Edad de Colegios Municipalizados
de la Comuna de Padre las Casas, Region de la Araucania-Chile. International Journal of
Morphology, 31(2), 425-431.

353

JPES®  www.efsupit.ro



BARRIA M.A.C., VALDEBENITO M.A. Q., FILHO J.F.

Martinez, C., Silva, H., Collipal, E., & Carrasco, V. (2008). Descripcion del Somatotipo ¢ IMC en una Muestra
de Adolescentes de Colegios Municipalizados de la Ciudad de Temuco-Chile. International Journal of
Morphology, 26(3), 653-657.

Mateo, J. (2006). La investigacion ex post-facto. Metodologia de la investigacion educativa. Madrid: La
Muralla, 195-230.

Medialdea Cruz, J., & Medina Font, J. (2012). Influencia del indice de masa corporal y de otros factores de
interés metabolico en los niveles de proteina C reactiva: Consideraciones sobre su posible valoracion
como marcador de comorbilidad y aspectos psiquiatricos. Medicina y Seguridad del Trabajo, 58(228),.

Meléndez-Ortega, A., Davis, C. L., Barbeau, P., & Boyle, C. A. (2010). Oxygen uptake of overweight and obese
children at different stages of a progressive treadmill test: Consumo de oxigeno de nifios y nifias con
sobrepeso y obesos en los diferentes estadios de una prueba progresiva en un tapiz rodante. Revista
internacional de ciencias del deporte, 6(18), 74.

Minghelli, B., Nunes, C., & Oliveira, R. (2013) Prevalence of Overweight and Obesity in Portuguese
Adolescents: Comparison of Different Anthropometric Methods. N Am J Med Sci, 5(11), 653—-659.

Ministerio de Educacion de Chile (2010) Unidad de Curriculum y Evaluacion. Informe de resultados de
Educacion Fisica SIMCE 8° basico. Available in.:
http://archivos.agenciaecducacion.cl/biblioteca digital historica/resultados/2010/result8b_edfisica 2010.pdf

MINEDUC. SIMCE (2013) Agencia de la calidad de la Educacion, 2013Educacion Fisica, resultados para
Docentes y Directivos. Santiago: Ministerio de Educacion, 2013. Available in:https://s3-us-west
.amazonaws.com/documentosweb/Educaci%C3%B3n+F%C3%ADsica/Estudio Nacional Educacion
Fisica 2 013.pdf

Ministerio de Salud de Chile (2011) Encuesta nacional de salud, 2009-2010. Santiago, Gobierno de Chile,
Ministerio de Salud. Available in: http://www.encuestasalud.cl/

Herrera, C. R. M. (2016). Las escuelas rurales en Chile: la municipalizacion y sus fortalezas y
debilidades. Revista E-Rural. Educacion, cultura y desarrollo local, 1(8).

Moreno, M. (2010) Circunferencia de cintura: una medicion importante y util del riesgo cardiometaboélico. Rev
Chil Cardiol, 29(1), 85-87.

Muioz, J., Pérez, S., Cérdova, J., & Boldo, X. (2010) El indice cintura/talla como indicador de riesgo para
enfermedades cronicas en una muestra de escolares. Salud en Tabasco, 16 (2-3), 921-927.

Ostojic, S., Stojanovic, M., Stojanovic, V., Maric, J., & Njaradi, N. (2011) Correlation between Fitness and
Fatness in 6-14-year Old Serbian School Children. J Health Popul Nutr, 29(1): 53—60.

Pérez, B., Landaeta-Jiménez, M., Arroyo, E., & Marrodan, M. (2012) Patron de actividad fisica, composicion
corporal y distribucion de la adiposidad en adolescentes Venezolanos. An Venez Nutr, 25(1), 5-15.

Popkin, B. M. (2006). Global nutrition dynamics: the world is shifting rapidly toward a diet linked with
noncommunicable diseases. The American journal of clinical nutrition, 84(2), 289-298.

Radovanovié, S., Koci¢, S., Gajovié, G., Radevi¢, S., Milosavljevi¢, M., & Niciforovié, J. (2014). The impact of
body weight on aerobic capacity. Med Glas (Zenica), 11(1),204-9.

Rodriguez, M., Garcia, A., Garcia, T., Salinero, J., Pérez, B., Sanchez, J., Gracia, R., Robledo, S., & Ibafiez, R.
(2015) Actividad fisica y ocio y su relacion con el indice de Ruffier en adolescentes. Rev int med cienc
act fis deporte, 15 (57), 165-180.

Silva, H., Collipal, E., Martinez, C., & Torres, 1. (2008). Analisis del IMC y Somatotipo en una Muestra de
Adolescentes con Sobrepeso y Obesidad en Temuco-Chile. International Journal of Morphology, 26(3),
707-711.

Sung, R. Y. T., Yu Vuorela, N., Saha, M. T., & Salo, M. (2009). Prevalence of overweight and obesity in 5[land
120year[Jold Finnish children in 1986 and 2006. Acta Paediatrica, 98(3), 507-512.

Sung, R. Y. T., Yu, C. C. W, Choi, K. C., McManus, A., Li, A. M. C, Xu, S. L. Y,, ... & Fok, T. F. (2007).
Waist circumference and body mass index in Chinese children: cutoff values for predicting
cardiovascular risk factors. International journal of obesity, 31(3), 550-558

Valdelamar, L., Rodriguez, M., Bermudez, V., Leal, E., Bermudez, F., Cabrera, M. & Toledo, A. (2007).
Tratamiento farmacoldgico de la obesidad: presente, pasado y futuro. AVFT, 26(1), 10-20.

Vera Bachmann, D., Osses, S., & Schiefelbein Fuenzalida, E. (2012). Las Creencias de los profesores rurales:
una tarea pendiente para la investigacion educativa. Estudios pedagdgicos (Valdivia), 38(1), 297-310.

Wang, Y. (2004). Epidemiology of childhood obesity—methodological aspects and guidelines: what is
new?. International Journal of Obesity, 28, S21-S28.

Wang, Y., & Lim, H. (2012). The global childhood obesity epidemic and the association between socio-
economic status and childhood obesity. International Review of Psychiatry, 24(3), 176-188.

Weber, D., Leonard, M., Shults, J., & Zemel, B. (2014) A comparison of fat and lean = body mass index to BMI
for the identification of metabolic syndrome in children and adolescents. J Clin Endocrinol
Metab, 99 (9), 3208-16.

354

JPES®  www.efsupit.ro



