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RESUMEN

Según el Índice de Masa Corporal, el sobrepeso y la obesidad en adolescentes ha aumentado. 
Revisión de ensayos clínicos para determinar el efecto en el índice de masa corporal de los 
adolescentes con doce semanas de ejercicio en comparación con un grupo de control. Las fuentes 
de datos PUBMED, WOS, SCOPUS, BEIC, JSTOR y SCIELO. Criterios de inclusión: 1. Población 
adolescente; 2. Resultados del índice de masa corporal; 3. Ensayos clínicos; 4. grupos con ejercicio 
y control; 5. español, inglés y portugués; 6. Publicaciones hasta febrero de 2021; Palabras clave: 
Adolescentes, Índice de Masa Corporal, Ejercicio y Ensayo Clínico. Extracción de datos: efecto 
en el índice de masa corporal y su desviación estándar. 8 estudios (N: 761). El ejercicio redujo 
significativamente el índice de masa corporal de los adolescentes - 0,57 Kg/m² (-0,7 a -0,5) p < 0,01. 
Heterogeneidad estadística (I²: 89%). 12 semanas de ejercicio son eficaces para disminuir el índice 
de masa corporal en adolescentes.
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ABSTRACT

According to the Body Mass Index, overweight and obesity in adolescents has increased. Review 
of clinical trials to determine the effect on adolescents’ Body mass index with twelve weeks of 
exercise compared to a control group. PUBMED, WOS, SCOPUS, BEIC, JSTOR, and SCIELO 
data sources. Inclusion criteria: 1. Adolescent population; 2. Body mass index results; 3. Clinical 
trials; 4. groups with exercise and control; 5. Spanish, English, and Portuguese language; 6. 
Publications up to February 2021; Keywords: Adolescents, Body Mass Index, Exercise and Clinical 
Trial. Data extraction: effect on the Body mass index and its standard deviation. 8 studies (N: 761). 
Exercise significantly reduced the Body mass index of adolescents - 0.57 Kg/m² (-0.7 to -0.5) p 
< 0.01. Statistical heterogeneity (I²: 89%). 12 weeks of exercise are effective at decreasing Body 
mass index in adolescents.

Keywords: Body mass index, physical activity, overweight, young.

INTRODUCTION

Obesity is a global public health problem, with 
high prevalence rates and rapid growth at 
all ages, resulting from a positive imbalance 
between intake and energy expenditure. 
Despite being modifiable risk factors, 
overweight and obesity remain a global public 
health problem. The prevalence of obesity has 
doubled since 1980, with more than 1.9 billion 
and 39% overweight adults. By 2025, global 
obesity is estimated to reach 18% in men and 
exceed 21%. In Latin America, an estimated 
58% of the population (about 360 million 
people) are overweight and 23% (140 million) 
obese. Also, 50% of men and 60% of women 
are expected to be overweight or obese by 
2030 (1,2). In clinical practice and research, 
the anthropometric method is used to diagnose 
an adolescent, and the most commonly used 
indicator is body mass index (BMI) (3,4). A 
teenager is overweight in the 85th – 95th 
percentile and obese in the 95th (5). In Chile, 
25% of adolescents are overweight and 20% 
obese. However, in Spain, obesity exceeds 
12.6%, and overweight 26.0% (6,7). Anzolina 
et al. (2016) assessed BMI cut-off points’ 
sensitivity and specificity to predict overweight/
obesity according to DEXA estimated body fat 
values in adolescents. BMI showed a good deal 
with DEXA, sensitive and specific in identifying 
overweight and obesity (8).

Obesity alone does not increase cardiovascular 
risk. Subcutaneous fat has a greater 
cardiovascular risk for a centripetal android 
pattern associated with visceral fat. For 
example, some obese people do not develop 
insulin resistance or other cardiovascular 
risk factors related to metabolic syndrome. 
For this reason, BMI does not always predict 
cardiovascular risk. Overweight or obese 
children who become obese adults have an 
increased risk of type 2 diabetes, hypertension, 
dyslipidemia, and atherosclerosis (9).

Regular physical activity reduces myocardial 
oxygen demand and increases cardiorespiratory 
capacity, with lower coronary risks. Physical 
activity also reduces systolic and diastolic 
pressure, improves insulin sensitivity and 
blood glucose control, reduces glycosylated 
hemoglobin, and improves dyslipidemia. 
Physical activity also controls body weight 
and fat levels. Arango et al. (2020) found an 
association between high blood pressure, 
overweight and low cardiorespiratory physical 
condition (10).

Biological, social, and behavioral changes 
arise in adolescence, critical to adopting 
a healthy lifestyle, where exercise levels 
decrease (11). Lifestyle depends on social 
and environmental influences, which have 



123

transformed adolescents’ attitudes, with an 
intake of low-cost unhealthy foods and reduced 
exercise (12). In addition, globalized societies 
evolve into a sedentary lifestyle, fostering a 
teen’s passive attitude, a digital native and full-
time computer user, television, remote control, 
and video games (13). The recommended level 
is 60 minutes daily of moderate to vigorous 
aerobic activity, incorporating strengthening 
three times per week.

Inadequate feeding practices are observed in 
adolescence (14). Obesity in youth is associated 
with asthma, sleep disorders, exercise 
intolerance, hypertension, and negative self-
image (15). Obesity in adolescence is an 
independent risk factor for adult obesity (16). 
Intervening early, preventing, and controlling 
obesity is essential to reduce these negative 
consequences (17). To obesity, it is necessary 
to improve dietary intake, increase exercise, 
reduce sedentary lifestyles, and promote 
healthy lifestyles (18). Therefore, it is relevant to 
execute strategies in adolescents with lifestyle 
changes, healthy diet, and daily exercises to 
improve their nutritional status (19).

Schools are ideal for teenagers because 
they spend most of their time in school 
having access to sports facilities for exercise. 
However, Dobbins et al. in 2013 report that 
school interventions do not increase physical 
activity rates in adolescents, nor do they 
reduce BMI (20). By contrast, Waters et al. in 
2011 indicate that exercise effectively reduces 
body fat (21). On the other hand, Peirson et 
al. (2015) suggest that behavioral interventions 
for obesity in young people moderate BMI (22). 
These authors used different criteria for the 
type and combination of exercise, intervention 
time, and age of the participants when obtaining 
their conclusions.

Several authors have studied the effect of 
exercise. Kelley et al. (2014) value studies 
from 4 to 26 weeks in overweight and obese 
children and adolescents with a change of 
-0.06 kg/m2 (23); Lavelle et al. (2012) study 
changes in children under 18 years of age with 
interventions of 2 to 72 months with a change 

of -0.1 kg/m2 (24); Metcalf et al. (2012) study 
children and adolescents with interventions of 
4 to 140 weeks with a change of 0.1 kg/m2 (25). 
However, all these researches were conducted 
with different criteria to analyze the results and 
unequal age limits, heterogeneous treatment 
times, and various intervention types.

Because of the above, the following question 
arises: What is the effect of physical exercise 
for 12 weeks on adolescents’ nutritional 
status? It is objective: To determine the impact 
of training on adolescents’ nutritional status in 
clinical trials for twelve weeks compared to a 
control group. This systematic review focuses 
on health promotion actions that develop 
personal skills or behaviors, effectively 
reducing adolescent obesity.
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MATERIALS AND METHODS

of -0.1 kg/m2 (24); Metcalf et al. (2012) study 
children and adolescents with interventions of 
4 to 140 weeks with a change of 0.1 kg/m2 (25). 
However, all these researches were conducted 
with different criteria to analyze the results and 
unequal age limits, heterogeneous treatment 
times, and various intervention types.

Because of the above, the following question 
arises: What is the effect of physical exercise 
for 12 weeks on adolescents’ nutritional 
status? It is objective: To determine the impact 
of training on adolescents’ nutritional status in 
clinical trials for twelve weeks compared to a 
control group. This systematic review focuses 
on health promotion actions that develop 
personal skills or behaviors, effectively 
reducing adolescent obesity.

RESULTS

Characteristics of the studies: 740 articles 
were identified, applying the selection criteria. 
Of these, eight studies (26-33) were analyzed 
(n: 761). Figure 1 presents the flowchart and 
the selection of tasks. Table 1 shows the risk 
assessment of the studies’ bias, offering a low 
risk of bias and high methodological quality 
(PEDRO: 8.6 ± 1.5).
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Study P1 P2 P3 P4 P5 P6 P7 P8 P9 P10 P11
Ansari 2010 + + - + - - - + + + + 7
Lee 2012 + + + + + + + + + + + 11
Lee 2013 + + + + + + + + + + + 11
Park 2012 + + + + + - - + + + + 9
Plavsic 2019 + + + + - - - + + + + 8
Robbins 2018 + + - + - - - + + + + 7
Sigal 2014 + + + + + - - - + + + 8
Suh 2011 + + + + + - - - + + + 8

Table 1. Quality assessment.

1. eligibility criteria were specified.
2. subjects were randomly allocated to groups (in a crossover study, subjects were randomly allocated an order in which 
treatments were received).
3. allocation was concealed.
4. the groups were similar at baseline regarding the most important prognostic indicators.
5. there was blinding of all subjects.
6. there was blinding of all therapists who administered the therapy.
7. there was blinding of all assessors who measured at least one key outcome.
8. measures of at least one key outcome were obtained from more than 85% of the subjects initially allocated to groups.
9. all subjects for whom outcome measures were available received the treatment or control condition as allocated or, where 
this was not the case, data for at least one key outcome was analyzed by “intention to treat”.
10. the results of between-group statistical comparisons are reported for at least one key outcome.
11. the study provides both point measures and measures of variability for at least one key outcome.
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Figure 1. Flowchart.
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Study Intervention Results

Ansari et al. 
2010 Egypt

Aerobic exercise (men and women), 1 hour of moderate exercise, three times a week, the intensity 
of 60% to 80% of the maximum heart rate.

Blood pressure
(mmHg): 
Men -11.4;
Women -12.3.  

Lee et al. 
2012 USA

Aerobic exercise 3 times a week for 60 min/session (5 minutes of heating and 5 minutes cooling) 
with treadmills, ellipticals, or stationary bikes. 40 min to 50% VO2peak, up to 60 min to 60-75% 
VO2peak.

VO2peak (ml/kg/
min): +9.1 ± 0.9.

Lee et al. 
2012 USA

Resistance exercises one series of 10 total-body exercises, three times per week, 60 min/session. 
Leg press, leg extension, leg flexion, chest press, pull down, sitting oar, bicep flexion, and triceps 
extension. One series of push-ups and abs. The first four weeks, 1 or 2 series of 8–12 repetitions at 
60% of the maximum repetition. Weeks 4–12, 2 series of 8–12 repetitions to fatigue. 1–2 min break 
between series.

Muscular 
strength index: 
+1.0 ± 0.2

Lee et al. 
2013 USA

Aerobic exercise 3 times per week for 60 min/session (5 min heating and 5 min cooling) using 
treadmills or ellipticals. 40 min to 50% VO2peak and up to 60 min to 60-75% VO2peak.

VO2 peak (ml/
kg/min): +4.91 

± 1.82

Lee et al. 
2013 USA

Resistance Exercise: 1 series of 10 full-body exercises, three times a week, 60 min/session. Leg 
press, leg extension, leg flexion, chest press, pulley pull, sitting rowing, bicep flexion, and triceps 
extension. One series of push-ups and extensions. The first four weeks, 1-2 series of 8 to 12 
repetitions at 60% maximum repetition. Weeks 4–12, 2 series from 8 to 12 repetitions until fatigue.

Muscular 
strength index: 
+0.45 ± 0.11

Park et al. 
2012 Korea

Combined exercise 3 days of aerobic exercise and endurance per week (Monday, Wednesday, and 
Friday). Eighty minutes (10 minutes of heating and 10 minutes of cooling).
Aerobic exercise 30 minutes on the treadmill at 50-70% of the heart rate reserve. Weeks from 1 – 6, 
30 minutes to 50-60% of the FCR. Weeks 6 – 12, 60-70% of the FCR for 30 minutes.
Resistance Exercise: 2 series of seven dynamic exercise circuits with less than 30 seconds of rest 
between exercises. Bench presses, bicep push-ups, triceps extensions, leg presses, leg extensions, 
leg flexion, and leg raises. At 60% of its maximum resistance. 8-12 repetitions.

Maximal oxygen 
Uptake (ml/kg/
min): +3.7 ± 2.1

Plavsic et al. 
2019 Serbia

HIIT walks or runs uphill on a treadmill in small groups (3-5 participants) 2 days a week (Wednesday 
and Saturday). Heating 10 minutes to 60-70% MAX FC before performing 4x4 minute intervals at 
85-90% MAX HR with an active recovery of 3 minutes to 70% MAX HR between each interval, and 
a cooling period of 5 minutes, a total of 43 minutes.

Workload (watts): 
+14 ± 9.8

Robbins et al. 
2018 USA

Fifty minutes: 5 minutes of warm-up/stretching; 20 min of building sports skills; 15 minutes of fun 
games or games to apply learned sports skills; 5 min stretch time.

Autonomous 
motivation (0 – 
4): +0.3 ± 1.7

Sigal et al. 
2015 Canada

Aerobic exercise: treadmills, elliptical machines, or bike ergometers (20 to 45 minutes) and intensity 
(65% to 85% of maximum heart rate).

Systolic blood 
pressure mmHg): 
-5 (-7 a -2)

Sigal et al.  
2015 Canada

Resistance exercises: 7 exercises with weight machines or free weights, progressing from 2 sets of 
15 repetitions to moderate intensity to 3 series of 8 repetitions at the maximum resistance that could 
be moved eight times (8-RM).

Systolic blood 
pressure mmHg): 
-4 (-6 a -1)

Sigal et al. 
2015 Canada Combined exercise of aerobic training plus resistance training during each session.

Systolic blood 
pressure 
(mmHg): -1 (-3 
a 2)

Suh et al. 
2011 Korea

Aerobic exercise 3 days a week. Gymnastics every day during the 2nd and 3rd months of the 
program. Jump rope, walk or run on a treadmill, and stationary cycling. Forty minutes, 5-minute 
warm-up, and a stretched cooling period. 60% to 70% of maximum oxygen consumption (60%, 1st 
month; 65%, 2nd month; 70%, 3rd month). 300 to 400 kcal/session (300 kcal, 1st month; 350 kcal, 
2nd month; 400 kcal, 3rd month)

Insulin sensitivity 
index: +0.04 ± 
0.04

Suh et al. 
2011 Korea

Resistance exercise 3 days a week. Warm-up of 15 minutes of jogging, gymnastics, and stretching 
(5 minutes for each type of exercise). 60% of 1RM. Squats, leg extension, leg flexion, military press, 
leg press, side pulls, bench press, push-ups, leg extension, and deadweight lift-series (2 to 3) from 
10 to 12 repetitions. Rest for 1 to 1.5 minutes between series. Sixty minutes, final cooling of 5 
minutes.

Insulin sensitivity 
index: +0.01 ± 
0.01

Table 2. Characteristics of studies.
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Characteristics of the participants: Table 2 
presents the eight studies, which included 
the following countries: Egypt, the USA, 
South Korea, Serbia, and Canada, with 761 
participants. The initial mean BMI was 29.9 ± 
3 kg/m2.

Characteristics of the interventions: the 
intervention with exercise was for twelve 
weeks and produced different physiological, 

functional, and structural improvements in 
adolescents.

Estimates of the effect of exercise interventions 
on BMI: Figure 2 shows the eight studies 
included in the meta-analysis. The random-
effects model found that exercise significantly 
reduced adolescents’ BMI by -0.57 Kg/m2 
(-0.68 to -0.47) < 0.01. Statistical heterogeneity 
(I2: 89 %).

Figure 2. Effectiveness of twelve weeks of exercise in adolescent BMI.

The results of each study for this age group 
are presented in Table 2. Of the eight included 
studies targeting adolescents, these provided 
appropriate BMI data for inclusion in the meta-
analysis. Of those included in the meta-analysis, 
a standardized difference in BMI change from 
the beginning to the end of the intervention 
between the intervention and control groups 
was -0.57 Kg/m2 (95% CI -0.68 to -0.47). This 
result is statistically significant but presents a 
high heterogeneity in the studies. Thus, the 
small number of studies and the heterogeneity 
observed from the plans in the meta-analysis 
limit our ability to determine the effectiveness 
of interventions in adolescents confidently. 
However, these results are promising for 
promoting physical activity in overweight 
adolescents, for improving their nutritional 
status and physical health.

Physical activity outcomes were measured 
in all studies, and all eight studies report an 
indicator of the positive impact of physical 
activity intervention in adolescents (Table 2). 
Ansari et al. (2010), with an aerobic exercise 
intervention three times a week with an 
intensity of 60% to 80% of the maximum heart 
rate, improved systolic pressure. On the other 
hand, Lee et al. (2012), with aerobic exercise 
3 times a week, improved the VO2 peak. 
Moreover, resistance exercises with two sets 
of 8–12 repetitions until fatigue improved the 
muscle strength index. In another study, Lee 
et al. (2013), with the anaerobic intervention 
of 60 min, improved the VO₂ peak and with 
resistance exercises of 2 sets of 8 to 12 
repetitions until fatigue, improved the muscular 
strength index. Park et al. (2012), with a mixed 
intervention of 3 days of aerobic exercise and 
treadmill resistance at 50-70% of the heart rate 
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reserve and resistance of 2 sets at 60% of their 
maximum resistance with 8-12 repetitions, 
improved the maximal oxygen uptake. Plavsic 
et al. (2019), with 4x4 minute intervals at 85-
90% of the maximum heart rate, improved the 
workload (watts). Robbins et al. (2018), with 
20 min of building sports skills, 15 minutes of 
fun games, improved autonomous motivation. 
Sigal et al. (2015), with aerobic training of 20 
to 45 minutes at 65% at 85% of the maximum 
heart rate and resistance exercises of 3 sets 
of 8 repetitions at maximum resistance (8-
RM), improved systolic blood pressure. Suh 
et al. (2011), with aerobic exercise 3 days a 
week, from 60% to 70% of maximum oxygen 
consumption and resistance three days a 
week, to 60% of 1RM, with 2 – 3 Series of 10 
12 repetitions, improved the Insulin sensitivity 
index.

DISCUSSION

Several interventions reduce obesity, and it is 
necessary to know which specific components 
are most effective, affordable and cost-
effective, for use in schools. Amini et al. (2015) 
indicate that dietary strategies, exercise, 
or reduced sedentary lifestyles impact fat 
decline. George et al. (2017) suggest that for 
adolescent obesity, an increase in physical 
activity should be emphasized rather than a 
change in diet due to the possible adverse 
effects of inappropriate eating patterns that 
may develop in adolescents (34). Teenagers 
enjoy activities such as hiking, ice skating, 
or swimming. Sharma et al. (2006) indicate 
that schools are essential for implementing 
exercise programs with adolescents (35). On 
the other hand, Dobbins et al. (2013) show 
that adolescents have limited capacity to adopt 
new behaviors and knowledge.

Although BMI does not measure body 
composition (36), it has widespread use in 
epidemiological studies due to its ease of 
measurement, high data availability, and its 
relationship to morbidity and mortality (37). 
Possibly, the outcome of this review seems 
imperceptible, but it generates changes in 

body composition that are not identified with 
BMI and improves health-related quality of life 
in adolescents.

Unfortunately, BMI does not distinguish between 
fat mass and lean mass (38). For this, the 
BMI can be supplemented with the abdominal 
perimeter, waist-to-hip ratio, or waist-to-height 
ratio (39). Another option is the measurement 
of skin folds in adolescents to diagnose and 
analyze body composition changes during the 
treatment of childhood obesity (40). Obesity is 
multifactorial; therefore, exercise interventions 
can enhance their effectiveness, in the long 
run, to decrease obesity in adolescents.

A limitation of our research is language due to 
the lack of an accurate translation that allows us 
to evaluate and analyze other analyses. Also, 
this would influence the ability of the team to 
analyze other databases, to avoid publication 
bias. Another limitation is the body mass index 
which does not evaluate changes in body 
composition but is widely used in research and 
clinical evaluation of adolescents. We propose 
using different anthropometric methodologies 
(4) to assess body composition in adolescents, 
which are low-cost using field tools, which 
would allow obtaining better clinical results in 
the adolescents intervened. In addition, in this 
review, we also used a qualitative analysis, due 
to the heterogeneity of the studies, to evaluate 
the effectiveness of exercise in modifying the 
nutritional status of adolescents after 12 weeks 
of intervention.

CONCLUSION

Exercise effectively decreases BMI in 
adolescents after twelve weeks. Moreover, 
it can be implemented in schools, fostering 
positive attitudes towards training, guiding it 
according to the development level, seeking 
satisfaction, improving the quality of life-related 
to health, self-esteem, and extracurricular 
activities.

While it is necessary to use multiple strategies 
to decrease obesity, our review indicates 
that exercise for twelve weeks effectively 



128

reduces BMI in adolescents. However, from 
a clinical point of view, twelve-week exercise 
interventions may not effectively change 
adolescents’ nutritional status with obesity. 
Exercise supplemented with healthy dietary 
habits throughout the school period could have 
more significant effects.

ACKNOWLEDGMENTS

To the Research Directorate of the Universidad 
Santo Tomás, Universidad Mayor, Universidad 
de la Frontera and Universidad Pablo de 
Olavide, for its constant support for research.

CONFLICT OF INTEREST AND FINANCING

No conflict or funding.

STATEMENT

I certify that I have contributed directly to the 
intellectual content of this manuscript, to the 
genesis and analysis of its data, for which I am 
in a position to I am publicly responsible for it 
and I accept that my name appears on the list 
of authors. I certify that this work (or important 
parts of it) is unpublished and will not be sent 
to other journals. I certify that have met the 
ethical control requirements.

In the column “Participation codes” I personally 
write down all the code letters that designate / 
identify my participation in this work, chosen 
from the following table:

a) Conception and design of the work g 
Contribution of patients or study material

b) Gathering / obtaining results h Obtaining 
financing

c) Analysis and interpretation of data i Statistical 
advice

d) Drafting of the manuscript j Technical or 
administrative advice

e) Critical revision of the manuscript k Other 
contributions (define)

f) Approval of its final version

Conflict of interest: There is no possible conflict 

of interest in this manuscript. If it’d exist, will be 
declared in this document and / or explained 
on the title page, by identifying the sources of 
financing.

Berral de la Rosa, J. et al • Acondicionamiento físico para mejorar el estado nutricional de escolares: Revisión
An. Fac. Cienc. Méd. (Asunción) / Vol. 54 - Nº2, 2021

REFERENCIAS BIBLIOGRAFICAS

1.	 Martín, C. «Association of globalization in its different 
dimensions with overweight and obesity: an analysis 
in 10 Latin American and Caribbean countries. » 
Salud Publica Mex., 2019: 174-183.

2.	 González L, Estrada A, Álvarez L, Álvarez C, Serra 
L. Exceso de peso, aspectos económicos, políticos 
y sociales en el mundo: un análisis ecológico. Cad. 
Saúde Pública 2011; 27:1746-1756.

3.	 Hernández I, Rosero C, Montenegro F. Obesidad: 
una pandemia que afecta a la población infantil del 
siglo XXI. Curare 2015; 2: 29-42. 

4.	 Curilem, C, F Rodríguez, A Almagià, T Yuing, y 
F Berral. «Ecuaciones para la evaluación de la 
composición corporal en niños y adolescentes.» Cad. 
Saúde Pública, 2016: 1-6.	

5.	 Ruotsalainen H, Kyngas H, Tammelin T, Kaariainen 
M. Systematic review of physical activity and exercise 
interventions on body mass indices, subsequent 
physical activity and psychological symptoms in 
overweight and obese adolescents. JAN 2015; 71: 
2461–2477.

6.	 6 Agencia de Calidad de la Educación. Informe de 
Resultados Estudio Nacional Educación Física 8º 
Básico 2018. Informe, Santiago: Gobierno de Chile, 
2019, 1-68.

7.	 Güemes, M, y M Muñoz. «Obesidad en la infancia 
y adolescencia.» PEDIATRÍA INTEGRAL, 2015: 412-
427.

8.	 Anzolina, C, et al. «Accuracy of different cut-off points 
of body mass index to identify overweight according 
to body fat values estimated by DEXA. » J Pediatr, 
2017: 58-63.

9.	 Mann, Zipes, D, P Libby, R Bonow, y E Braunwald. 
Cardiología en atención primaria. Barcelona: 
Elsevier, 2016.

10.	 Arango, C, et al. «Association between high blood 
pressure and fitness and fatness in adolescents. » 
Revista de la Facultad de Medicina, 2020: 383-390.

11.	 Kornet-van D, Altenburg T, Van Randeraad C, 
Chinapaw M. The effectiveness and promising 
strategies of obesity prevention and treatment 
programs among adolescents from disadvantaged 
backgrounds: a systematic review. Obesity Reviews 
2017; 1-13.

12.	 Burga, Diego, J Sandoval, y Y Campos. «Estilos de 
vida de las adolescentes de una Institución Educativa 
de Chiclayo.» ACC CIETNA, 2016: 29-39.	



129

Berral de la Rosa, J. et al • Acondicionamiento físico para mejorar el estado nutricional de escolares: Revisión
An. Fac. Cienc. Méd. (Asunción) / Vol. 54 - Nº2, 2021

13.	 Concha, C, G González, R Piñuñuri, y C Valenzuela. 
«Relación entre tiempos de alimentación, composición 
nutricional del desayuno y estado nutricional en 
estudiantes universitarios de Valparaíso, Chile.» Rev 
Chil Nutr, 2019: 400-408.

14.	 Monteles L, dos Santos K, Oliveira K, Pacheco 
M, Gonçalves K. The impact of consumption of 
ultra-processed foods on the nutritional status of 
adolescents. Rev Chil Nutr 2019; 46(4): 429-435.

15.	 Suárez, W, A Sánchez, y J González. «Fisiopatología 
de la obesidad: Perspectiva actual.» Rev Chil Nutr, 
2017: 226-233.

16.	 Amini M, Djazayery A, Majdzadeh R, Taghdisi M, 
Jazayeri S. Effect of School-based Interventions to 
Control Childhood Obesity: A Review of Reviews. Int 
J Prev Med 2015; 6: 68-83. 

17.	 Feng L, Wei D, Lin S, Maddison R, Mhurchu C, 
Jiang Y, et al. Systematic review and meta-analysis 
of school-based obesity interventions in mainland 
China. PloS one 2017; 12: 1-19.

18.	 Al-Khudairy L, Loveman E, Colquitt J, Mead E, 
Johnson R, Fraser H, et al. Diet, physical activity 
and behavioral interventions for the treatment of 
overweight or obese adolescents aged 12 to 17 years 
(Review). Cochrane 2017; 1-421. 

19.	 Duno E, Acosta M. «Percepción de la imagen 
corporal en adolescentes universitarios.» Revista 
Chilena Nutrición, 2019: 46(4): 545-553.

20.	 Dobbins M, Husson H, De Corby K, LaRocca 
R. School-based physical activity programs for 
promoting physical activity and fitness in children and 
adolescents aged 6 to 18. Cochrane 2013; 1-262.

21.	 Waters E, de Silva-Sanigorski A, Burford B, Brown T, 
Campbell K, Gao Y, et al. Interventions for preventing 
obesity in children. Cochrane 2011; 1-226.

22.	 Peirson L, Fitzpatrick-Lewis D, Morrison K, Warren 
R, Usman M, Raina P. Treatment of overweight and 
obesity in children and youth: a systematic review 
and meta-analysis. CMAJ OPEN 2015; 3: 35-47.

23.	 Kelley G, Kelley K, Pate R. Effects of exercise on 
BMI Z score in overweight and obese children and 
adolescents: a systematic review with meta-analysis. 
BMC Pediatrics 2014; 14: 1-16.

24.	 Lavelle H, Mackay D, Pell J. Systematic review 
and meta-analysis of school-based interventions to 
reduce body mass index. J Public Health 2012; 34: 
360–369.

25.	 Metcalf B, Henley W, Wilkin T. Effectiveness 
of intervention on physical activity of children: 
systematic review and meta-analysis of controlled 
trials with objectively measured outcomes (Early Bird 
54). BMJ 2012; 345: 1-11.

26.	 Ansari W, Ashker S, Moseley L. Associations 
between Physical Activity and Health Parameters 

in Adolescent Pupils in Egypt. Int. J. Environ. Res. 
Public Health 2010; 1649-1669.

27.	 Lee S, Bacha F, Hannon T, Kuk J, Boesch C, 
Arslanian S. Effects of Aerobic Versus Resistance 
Exercise Without Caloric Restriction on Abdominal 
Fat, Intrahepatic Lipid, and Insulin Sensitivity in 
Obese Adolescent Boys A Randomized, Controlled 
Trial. Diabetes 2012; 61:2787-2795.

28.	 Lee S, Deldin A, White D, Kim Y, Libman I, Rivera-
Vega M, et al. Aerobic exercise but not resistance 
exercise reduces intrahepatic lipid content and 
visceral fat and improves insulin sensitivity in obese 
adolescent girls: a randomized controlled trial. Am J 
Physiology Endocrinol Metabolic 2013; 305: E1222–
E1229.

29.	 Park J, Miyashita M, Kwon Y, Park H, Kim E, Park 
J, et al. A 12-week after-school physical activity 
programmer improves endothelial cell function 
in overweight and obese children: a randomized 
controlled study. BMC Pediatrics 2012; 12: 1-19.

30.	 Plavsic, L et al. «Effects of high-intensity interval 
training and nutrition advice on cardiometabolic 
markers and aerobic fitness in adolescent girls with 
obesity. » Appl. Physiol. Nutr. Metab., 2019: 1-26.

31.	 Robbins, L, et al. «A School- and Home-Based 
Intervention to Improve Adolescents’ Physical Activity 
and Healthy Eating: A Pilot Study. » The Journal of 
School Nursing, 2018: 1-14.

32.	 Sigal R, Alberga A, Goldfield G, Prudhomme D, 
Hadjiyannakis S, Gougeon R, et al. Effects of Aerobic 
Training, Resistance Training, or Both on Percentage 
Body Fat and Cardiometabolic Risk Markers in 
Obese Adolescents. The Healthy Eating Aerobic and 
Resistance Training in Youth Randomized Clinical 
Trial. JAMA Pediatric 2014; 168: 1006-1014.

33.	 Suh S, Jeong I, Kim M, Kim Y, Shin S, Kim S, et al. 
Effects of Resistance Training and Aerobic Exercise on 
Insulin Sensitivity in Overweight Korean Adolescents: 
A Controlled Randomized Trial. Diabetes Metabolic J 
2011; 35: 418-426.

34.	 George K, Kristi K, Russell P. Exercise and BMI 
z-score in Overweight and Obese Children and 
Adolescents: A Systematic Review and Network 
Meta-Analysis of Randomized Trials. J Evidence-
Based Med 2017; 10(2): 108-128.

35.	 Sharma M. School-based interventions for childhood 
and adolescent obesity. Obesity Reviews 2006; 7: 
261-269. 

36.	 Prado, L, N Silva, M Nascimento, y P Cabral. 
«Changes in weight and body composition among 
students after entering the university: a systematic 
review. » Rev Chil Nutr, 2019: 614-621.

37.	 Roggia R, Schuch I, Bernardes M. Effect of 
interventions on the body mass index of school-age 
students. Rev Saúde Pública 2012; 46: 1-9.



130

Berral de la Rosa, J. et al • Acondicionamiento físico para mejorar el estado nutricional de escolares: Revisión
An. Fac. Cienc. Méd. (Asunción) / Vol. 54 - Nº2, 2021

38.	 Aguilera C, Labbé T, Busquets J, Venegas P, Neira 
C, Valenzuela A. Obesidad: ¿Factor de riesgo o 
enfermedad? Rev Med Chile 2019; 147: 470-474.

39.	 Bojanic, D, M Ljubojevic, D Krivokapic, y S Gontarev. 
«Waist circumference, waist-to-hip ratio, and waist-
to-height ratio reference percentiles for abdominal 
obesity among Macedonian adolescents. » Nutrición 
Hospitalaria, 2020: 786-793.

40.	 Durá, T, F Gallinas, M Malumbres, P Moreno, L 
Ahmed, y M Urrtevizcaya. «Reference values of 
fat mass index and fat-free mass index in healthy 
Spanish adolescents. » Nutrición Hospitalaria, 2020: 
902-908.


