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2.- RESUMEN

La obesidad infantil es una condicibn compleja asociada a muchos
factores de riesgo y que se caracteriza, fundamentalmente, por un aumento en
el indice de masa corporal (IMC). Ese aumento del IMC resulta una
consecuencia de un balance energético positivo, es decir un consumo
energético mayor que el gasto. Esta patologia es un problema de salud
mundial, con una prevalencia creciente en poblaciones juveniles y

adolescentes en estas ultimas décadas.

La obesidad se asocia a problemas psicosociales tales como
deficiencias en la convivencia social y la calidad de vida. Se ha sefialado que
los nifios obesos tienden a presentar problemas afectivos, principalmente
autoestima baja y depresion, consecuencia de una imagen corporal negativa, lo

que afecta al rendimiento académico e integracion social.

Para el tratamiento de la obesidad existe evidencia que el entrenamiento
intervalado de alta intensidad (HIIT), es factible para mejorar biomarcadores y
la calidad de vida en poblacion adulta principalmente. En poblacion escolar, la
evidencia es mas limitada, originando un vacio respecto a su aplicabilidad en

este contexto escolar.

El propdsito principal de la investigacion ha sido determinar las variables
qgue estan siendo afectadas por la obesidad infantil desde una perspectiva
global y determinar los efectos de juegos basados en HIIT aplicado en clases
de Educacion Fisica (EF) sobre el estado ponderal, la capacidad
cardiorrespiratoria y la presion arterial de escolares con sobrepeso y obesidad.

Para cumplir el objetivo general se requirieron una serie de estudios que
finalmente se tradujeron en cinco articulos: i) Insatisfaccion con la imagen
corporal y su relacion con el estado nutricional, riesgo cardiometabolico y
capacidad cardiorrespiratoria en nifios pertenecientes a centros educativos
publicos (articulo I); ii) La obesidad infantil y su asociacion con el sentimiento

de infelicidad y bajos niveles de autoestima en nifios de centros educativos
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publicos (articulo II); iii) Autoestima de niflos obesos y con sobrepeso
perteneciente a escuelas vulnerables y su relacion con la insatisfaccion de la
imagen corporal y los parametros antropométricos (Articulo 111); iv) Viabilidad de
incorporar HIIT en programas de educacion fisica para mejorar la composicion
corporal y la capacidad cardiorrespiratoria en estudiantes con sobrepeso: Una
revision sistemética (Articulo IV); y; v) Efectos de 28 semanas de juegos
basados en HIT durante clases de EF sobre factores de riesgo

cardiometabolico en nifios en edad escolar (Articulo V).

Los principales resultados de la presente memoria son los siguientes: i)
La condicion de sobrepeso y obesidad se relacion6 con bajos niveles de
autoestima y de felicidad en escolares; ii) La presion arterial diastolica y
sistélica se ve afectada por la condicibn de obesidad de los escolares
evaluados; iii) Los programas HIIT aplicados en nifios y adolescentes
mostraron mejoras en las variables fisicas y antropométricas con
intervenciones de dos o tres veces por semana; iv) el programa de
entrenamiento basado en HIIT de 28 semanas causG mejoras significativas en
la capacidad cardiorrespiratoria, las variables antropométricas y los niveles de
presion arterial de nifios con sobrepeso y obesos.

Los resultados de la presente memoria de Tesis ponen de manifiesto la
importancia del HIIT para combatir la obesidad infantil y todas sus variables
asociadas, siendo un método tiempo eficiente y facil de adaptar al contexto

escolar durante las clases de Educacion Fisica.
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3.- ABREVIATURAS

Espafiol

CC: circunferencia de cintura

CF: condicion fisica

EF: educacion fisica

HIIT: entrenamiento intervalado de alta intensidad y de bajo volumen
IMC: indice de masa corporal

MG: masa grasa

PA: presion arterial

RCE: razon cintura estatura

RCM: riesgo cardiometabdlico

VO,max: consumo maximo de oxigeno

Ingles

BF: Body fat

BMI: Body mass index

CG: Control group

DBP: Diastolic blood pressure
HIIT: High-intensity interval training
HR: Heart rate

PA: Physical activity

PE: physical education

SBP: Systolic blood pressure
VO,max: maximal oxygen uptake
WC: Waist circumference

WHTtR: waist-to-height ratio
6MWT: 6-minute walk test
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4.- INTRODUCCION

¢ Qué es la obesidad infantil y qué implicaciones tiene para la salud?

La obesidad infantil es un problema de salud publica a nivel mundial que
genera una preocupacion creciente en las naciones industrializadas (1, 2). En
los Estados Unidos su prevalencia es elevada, cerca de un 20 % de los nifios
son obesos (3). En Chile, un 45% de los escolares se encuentra con
sobrepeso u obesidad (4), situacion alarmante que genera la necesidad del

desarrollo politicas con urgencia.

La obesidad es una condiciébn compleja asociada a muchos factores de
riesgo y que se caracteriza, fundamentalmente, por un aumento en el IMC (1,
5). Ese aumento del IMC resulta una consecuencia de un balance energético
positivo, es decir un consumo energético mayor que el gasto (6), originando
gue esta patologia sea un problema de salud mundial, con una prevalencia
creciente en poblaciones juveniles y adolescentes en estas Ultimas décadas.(7,
8).

El aumento de la obesidad infantil tiene severas consecuencias, ya que
se asocia con el desarrollo de varias enfermedades cronicas, como la diabetes
tipo 2, la hiperinsulinemia (9), las enfermedades cardiovasculares, el cancer y
la artritis (10) y mayores probabilidades de ser un adulto obeso (11). Todo esto
se debe principalmente al elevado porcentaje de masa grasa que alcanzan los
nifios con obesidad, lo que provoca cambios metabdlicos desfavorables que
pueden impedir el desarrollo del esqueleto, incrementando el riesgo de
fracturas (12), hace que pierdan el control del apetito, a través de la
disminuciéon de la sensibilidad a la saciedad, desarrollando alteraciones
neuroldgicas (13) y presentan mayores niveles de insulina circulante, que
finalmente genera la resistencia a la insulina (14). Por tal motivo, un peso
elevado a una edad temprana predice el sobrepeso, la obesidad y los mayores
riesgos para la salud a lo largo de la edad adulta (11, 15, 16).

11
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La etiologia de la obesidad parece estar asociada a varios factores,
como polimorfismos genéticos (17), disfuncion de la sefializacion hormonal
hipotalamica relacionada con la saciedad, el apetito y el hambre (18), mayor
liberacion de adipocinas pro inflamatorias por el tejido adiposo blanco y energia

positiva (desequilibrio) que excede el requerimiento diario de calorias (19).

Independiente de la informacién y las mudltiples investigaciones que
existen hoy en dia, la obesidad sigue aumentando, ya que su principal
complicacion es que se origina por un desorden en el que interactian diversos
y multiples factores (20). Convirtiéndose por tal motivo su prevencion y
tratamiento en una de las politicas sanitarias comunes en muchos paises,
generando que el estudio y la investigacion de la obesidad infantil y de sus

caracteristicas psicosociales sean un objetivo prioritario (21).

12



Delgado Floody, P (2018) Tesis Doctoral Internacional

.Presentarelacion la obesidad infantil con la condicién fisica?

La condicion fisica (CF) se puede considerar como una medida
integrada de la mayoria de las funciones corporales involucradas en la
realizacion de actividad fisica diaria y / o ejercicio fisico. Por lo tanto, cuando se
realizan mediciones de la CF, se mide el estado funcional de todos estos

sistemas.

Los escolares con obesidad presentan disminucion en la CF,
provocando alteraciones en distintas capacidades que son fundamentales para
una vida saludable(11, 15, 16). Diversos estudios poblacionales de gran
envergadura han puesto de relieve asociaciones solidas entre CF y los factores
de riesgo cardiometabdlico (RCM) en nifios (22, 23). Sin embargo, y a pesar de
sus beneficios, sus niveles en nifios siguen siendo muy bajos (24, 25), lo que
incrementa el RCM (13).

Los nifios con obesidad, han reportado niveles significativamente mas
bajos de CF, ademas de presentar limitaciones en el desarrollo adecuado de
las habilidades motoras (26) y disminucién de los niveles de fuerza de

prensién, lo que aumenta el riesgo de ser diagnosticados con sarcopenia (27).

Por el contrario, los nifios y adolescentes que presentan obesidad, pero
tienen una buena capacidad cardiorrespiratoria, presentan un RCM menor (28),
y su perfil cardiovascular es mas saludable (29). Por tal motivo, esta capacidad
es un componente fundamental en esta etapa de la vida (30) y su evaluacién
es prioritaria (31), debido principalmente a que el RCM podria modificarse

mejorando esta capacidad (32).

La fuerza muscular igual se encuentra inversamente asociada con el
RCM, y ha demostrado ser un potente predictor de mortalidad y esperanza de
vida (33, 34). El papel de la fuerza muscular en la realizacion del ejercicio y las
actividades de la vida diaria, asi como en la prevencion del RCM se ha vuelto
cada vez mas reconocido (35), ya que existe una asociacion inversa con los

con algunos biomarcadores como los triglicéridos, colesterol y glucosa (36).
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Por tal motivo, el desarrollo de evaluaciones en etapas tempranas de la
CF es de suma importancia, ya que su incremento o mejora podria disminuir el
RCM.
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¢La obesidad infantil afecta también a variables psicosociales?

La obesidad se asocia con problemas psicosociales tales como
deficiencias en la convivencia social y la calidad de vida (37). Se ha sefalado
gue los nifilos obesos tienden a presentar problemas afectivos, principalmente
autoestima baja y depresion (37-41), por lo cual su imagen corporal es
negativa y el rendimiento académico e interaccion social se ven afectados por
los sintomas depresivos y ansiosos, que afectan su crecimiento integral (37,
42). Ademas, los niflos obesos con niveles decrecientes de autoestima
muestran tasas significativamente mas altas de tristeza, soledad, nerviosismo y
son mas propensos a involucrarse en comportamientos de alto riesgo como el

tabaquismo o el consumo de alcohol (43).

Los nifilos con obesidad y que presentan bajos niveles de autoestima y
de satisfaccién con la imagen corporal, tienden también a presentar sintomas
depresivos (44). Por lo tanto, el problema de la obesidad infantil es muy
complejo, multifactorial y requiere evaluaciones tempranas que enriquezcan el
conocimiento en la materia y permita comprender variables que afectan la

calidad de vida de los nifios y adolescentes.

Es importante considerar que a los centros educativos hoy en dia se les
exigen resultados académicos y el cumplimiento de distintos estandares y
resultados de aprendizaje, pero cuidando que esa exigencia no afecte el
desarrollo integral de los escolares, sin embargo, se carece de informacién de
como la autoestima escolar y la imagen corporal se relacionan con el
sobrepeso y obesidad, y como estas Ultimas pueden estar afectando el
desarrollo psicosocial, la proyeccion personal y rendimiento académico, sobre
todo considerando que un 45% de los escolares chilenos presenta exceso de

peso (4).
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Por otro lado, la fa felicidad es un constructo complejo (45), es
considerada como uno de los indices del bienestar personal subjetivo (46) y es
un tema que concierne a las familias y educadores (47), su evaluacion debe ser
una prioridad en el sistema escolar, ya que los nifios obesos con niveles
decrecientes de autoestima muestran tasas significativamente mas altas de
tristeza, soledad, nerviosismo y son mas propensos a involucrarse en

comportamientos de alto riesgo.
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Teniendo en cuenta los dafios fisicos y psicosociales de la obesidad

infantil, ¢ Qué tipo de ejercicio se ha utilizado para su tratamiento?

Para combatir la obesidad infantil el ejercicio fisico es una propuesta
viable (48). Sin importar el tipo, el ejercicio fisico promueve adaptaciones
positivas a la obesidad infantil, actuando principalmente para restaurar la
homeostasis celular y cardiovascular, para mejorar la composicion corporal y
para activar el metabolismo, actuando como un cofactor en la lucha contra la
obesidad (49).

El entrenamiento de ejercicio concurrente y aerobico promueven
beneficios similares en la composicién corporal y los perfiles metabdlicos en
nifios y adolescentes obesos (50). Las intervenciones de ejercicio aerébico mas
resistencia muscular (8-24 semanas de duracion) presentan beneficios en la
disminucién de la masa corporal, IMC y masa grasa (51). Por lo tanto, los
beneficios del ejercicio en la reduccion de la grasa corporal y los perfiles de
riesgo metabdlico se pueden lograr mediante la realizacién de cualquier tipo de
entrenamiento en niflos y adolescentes obesos. Aun asi, es necesario
considerar los tiempos por sesion que se requiere y la adherencia a este tipo
de programas de ejercicio, ya que una de las mayores limitantes que tiene la

practica de ejercicio fisico, es la falta de tiempo y motivacion.

A pesar de los beneficios del ejercicio concurrente, aerdbico y el de
resistencia muscular, es importante considerar que hoy en dia los programas
de HIIT, han demostrado ser tiempo eficientes y pueden provocar respuestas
similares 0 mejores que los otros tipos de ejercicios y requieren menor
compromiso de tiempo por sesién para su realizacion, disminuyendo los largos

y tediosos volumenes de trabajo (52).
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¢,Qué es el HIIT y cuales son sus beneficios?

El HIT se describe como el ejercicio fisico que se caracteriza por breves
e intermitentes rafagas de actividad vigorosa, intercaladas por periodos de
descanso o ejercicio de baja intensidad (52, 53). En algunos estudios (54, 55),
las mejoras en la salud se producen incluso después de seis sesiones de HIIT.
Little et al.,(54) observaron reducciones significativas en la hiperglucemia y
aumentos en la capacidad oxidativa del musculo esquelético después de 2

semanas de HIIT.

Actualmente existe una considerable evidencia para apoyar al HIIT como
un método de entrenamiento eficiente en el tiempo para inducir adaptaciones
tanto cardiovasculares como musculo-esqueléticas y es bien tolerado por
personas con sobrepeso y pre diabéticas (56-58). También se ha demostrado
que el HIIT aumenta significativamente la capacidad aerdbica (59, 60) y
promueve una serie de adaptaciones de los musculos esqueléticos que
aumentan la capacidad oxidativa de la grasa y mejoran la tolerancia a la
glucosa. De hecho, el HIIT aumenta la actividad maxima y el contenido proteico
de las enzimas mitocondriales, como la citrato sintasa y la citocromo oxidasa
(61, 62).

Se ha sugerido que HIIT es un poderoso estimulo que puede provocar
muchas adaptaciones similares o mejores que el ejercicio tradicional, a pesar
del bajo compromiso de tiempo requerido (63). Independientemente del grupo
estudiado, la mayoria de las investigaciones en programas HIIT han utilizado
periodos de intervencion relativamente cortos (64, 65) y en poblacion adulta,
generando un vacio de sus beneficios en poblacion infantii y de su

aplicabilidad.
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Desde el contexto escolar, ¢CoOmo podemos ayudar a combatir la

obesidad infantil?

Debido al gran niamero de variables que afecta, tanto psicoldgica y
fisicamente la obesidad, se requiere un trabajo que implique intervenciones a
largo plazo en poblacion infantil escolar con sobrepeso y obesidad para que
podamos explicar con mayor precision los elementos y las formas de trabajo.
Debido a los beneficios del HIIT y su considerable disminucion de tiempo por
sesion en relacidon a otros tipos de programas de ejercicio y entrenamiento, se
debe prescribir y determinar su aplicabilidad en las clases de EF para que los
protocolos HIIT sean una herramienta eficaz para tratar el sobrepeso y
obesidad, ya que el horario escolar brinda una buena oportunidad para

promover la AF (66).

En base a la evidencia, resulta Optimo realizar una intervencién en
clases de EF (67, 68), ya que el desarrollo de habitos saludables durante la
infancia es crucial para una vida saludable, lo que permitird a las personas
participar con éxito en una variedad de actividades relacionadas con una vida
sana (69).
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6.- OBJETIVOS

General

El propdsito principal de la investigacion ha sido determinar las variables
que estan siendo afectadas por la obesidad infantil desde una perspectiva
global y determinar los efectos de juegos basados en HIIT aplicado en clases
de EF sobre el estado de corporal, la capacidad cardiorrespiratoria y la presion

arterial de escolares con sobrepeso y obesos.

Especificos

¢ Relacionar los niveles de insatisfaccién con la imagen corporal, el estado
nutricional, el riesgo cardiometabdlico y la capacidad cardiorrespiratoria

en escolares pre-adolescentes.

¢ Relacionar la condicion de sobrepeso y obesidad con los niveles de

autoestima y felicidad en escolares de centros educativos publicos.

e Determinar si existe una relacion entre la insatisfaccion de la imagen
corporal y otros parametros antropomeétricos y la autoestima de

escolares obesos de escuelas con bajo nivel socioeconémico.

e Analizar criticamente a través de una revision sistemética si es factible
aplicar programas basados en HIIT en clases de educacion fisica para
mejorar la composicion corporal y la aptitud cardiorrespiratoria de los

estudiantes con sobrepeso.

o Determinar los efectos de 28 semanas de juegos basados en HIIT
durante las clases de EF sobre el estado de corporal, la capacidad
cardiorrespiratoria y la presion arterial de los nifios con sobrepeso y

obesos.
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7.- MATERIAL Y METODOS
La seccion de material y métodos de la presente memoria de Tesis se

resume en la siguiente tabla que incluye la informacion metodologica mas

relevante de los articulos que componen la memoria de Tesis (Tabla 1):
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Tabla 1
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Articulo

Tipo de estudio y

participantes

Evaluaciones

|.- Insatisfacciéon con la

Corte transversal

Se recolectaron datos

imagen corporal y su | 339 escolares, 165 niflas | antropométricos; IMC,
relacion con el estado | (11,29 £ 0,69 afios) y 174 | porcentaje de masa
nutricional, riesgo | niflos (11,22+0,72 afios). | grasa (%MG), contorno
cardiometabdlico y cintura (CC), razobn
capacidad cintura estatura (RCE),
cardiorrespiratoria en VO2max y la imagen
nifios pertenecientes a corporal.

centros educativos

publicos.

Il.- La obesidad infantily | Corte transversal Se realizaron
su asociacion con el 364 escolares (180 nifios | mediciones

sentimiento de infelicidad
y bajos niveles de
autoestima en nifios de
centros educativos

publicos

y 184 nifas) de e 12,44 +
1,14 anos de edad.

antropométricas y se
evaluaron los niveles
de
felicidad, a través del
Test

Escolar (TAE).

autoestima y

de Autoestima

[ll.- Autoestima de nifios
obesos y con sobrepeso
perteneciente a escuelas
vulnerables y su relacion
con la insatisfaccion de la
imagen corporal y los
paradmetros

antropométricos

Corte transversal

514 escolares (233
mujeres y 281 varones)
de 11.94 + 1.16 afios.

Se llevaron a cabo
evaluaciones de los
paradmetros
antropomeétricos, la
satisfaccion con la
imagen corporal y la
autoestima de los

escolares

29




Delgado Floody, P (2018)

Tesis Doctoral Internacional

IV.- Viabilidad de
incorporar entrenamiento
intervalado de alta
intensidad en programas
de educacion fisica para
mejorar la composicion
corporal y la capacidad
cardiorrespiratoria en
estudiantes con
sobrepeso: Revision

sistematica

Revision sistemética:

Se realizaron busquedas
en las bases de datos
entre enero de 2010 y
abril de 2017.

Palabras clave y sus
combinaciones: obesidad
0 sobrepeso u obesidad y
ninos o adolescentes o
nifos o adolescentes y
entrenamiento

intervalado de alta
intensidad o] alta

intensidad o ejercicio de

intervalos de alta
intensidad o0 ejercicio
intermitente de alta

intensidad.

Estudios que incluyeran

sujetos entre 6 y 19 afos.

Se

variaciones en estudios

buscaron las

que tuvieran
mediciones de
Parametros
antropomeétricos y de
capacidad
cardiorrespiratoria  en

el pre y post test

V.- Efectos de 28
semanas de juegos
basados en HIIT durante
clases de educacion
fisica sobre factores de
riesgo cardiometabdlico

en nifos en edad escolar

Disefio longitudinal (pre-
post)

Los participantes
incluyeron 197 escolares
(108 nifias y 89 nifos),
con edades
comprendidas entre 6 y
11 afios (8,39 £ 1,15
afos). Dos grupos
experimentales y un

grupo control. Los

Se

paradmetros

evaluaron

antropométricos,
capacidad
cardiorrespiratoria y

presion arterial.
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participantes en los
grupos experimentales
llevaron a cabo HIIT dos
veces por semana

durante 28 semanas.
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8.- RESULTADOS
Los resultados se presentan en la forma en que han sido previamente

publicados, o enviados en/a revistas cientificas, a través de una tabla resumen

de los principales resultados obtenidos en cada uno de los estudios (Tabla 2):
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Tabla 2.
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Articulo

Resultados

|.- Insatisfaccién con la

imagen corporal y su
relacion con el estado
nutricional, riesgo
cardiometabdlico y
capacidad

cardiorrespiratoria en

nifos pertenecientes a
centros educativos

publicos.

En la comparacion por sexo encontramos valores
superiores en el VO,max en los nifios (P<0,001), las
variables IMC, CC, RCE, presion arterial e imagen
corporal no reportaron diferencias significativas
(p>0,05). ElI 27,70% de la muestra de estudio
presentd sobrepeso y un 29,20% obesidad. Los
sujetos con obesidad reportaron los niveles mas
bajos de VO,max. La insatisfaccion con la imagen
corporal presentd asociacion con el estado
nutricional (p<0,001), ademas un 8,10% de los
estudiantes obesos presentd extrema insatisfaccion
con la imagen corporal. Un 19,40% de los nifios con
riesgo cardiometabdlico presentd algun tipo de
insatisfaccion y existi6 asociacion entre ambas

variables (p=0,008).

Il.- La obesidad infantil y
su asociacion con el

sentimiento de infelicidad

y bajos niveles de
autoestima en niflos de
centros educativos
publicos

La autoestima escolar fue significativamente mayor
en los nifios (p<0,001). El 55,49% (n=204) de los
escolares evaluados presentd exceso de peso. Los
sujetos con sobrepeso y obesidad presentaron
menores niveles de autoestima en comparacién con
los normopeso (p=0,032), ademas 43 escolares
presentaron muy baja autoestima, existiendo
relacion entre los niveles de muy baja y baja
autoestima (n=119) y la condicién de sobrepeso y
obesidad (p=0,033).
¢,Soy una persona feliz?, una mayor proporcién de

La

En relacion a la pregunta;
escolares respondié positivamente (n=296).
respuesta negativa a la pregunta se asoci6 con la

presencia de exceso de peso (p=0,042).
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[ll.- Autoestima de nifios
obesos y con sobrepeso
perteneciente a escuelas
vulnerables y su relaciéon

con la insatisfaccion de la

El 18,9% de los nifios presentaron baja autoestima,
sin diferencias significativas entre sexos y estado
nutricional (p> 0,05). 13,2% tenia algun grado de
insatisfaccion corporal y mayor para las mujeres

(p=0,045). Los parametros antropométricos y la

imagen corporal y los |insatisfaccion corporal no presentaron una relacion

parametros con la autoestima de los escolares obesos (p>

antropometricos 0,05). Se encontrd una relacion significativa entre la
autoestima y la insatisfaccion con la imagen
corporal en estudiantes con peso normal (Rho = -
0,15, p = 0,015).

V.- Factibilidad de | Se utilizd6 un enfoque sistematico para evaluar los

incorporar entrenamiento | 158 articulos identificados para la revision inicial. La

intervalado de alta | calidad metodoldgica de los estudios seleccionados

intensidad en programas
de educacion fisica para
mejorar la composicion

corporal y la capacidad

cardiorrespiratoria en
estudiantes con
sobrepeso: Revision
sistematica

se evalué de acuerdo con la escala PEDro. Siete
estudios cumplieron con los criterios de inclusion y
calidad para la revision. Las intervenciones
descritas en los estudios mejoraron el VO,max, los
metros recorridos en la prueba YoYo, la velocidad
aerObica maxima, el rendimiento fisico, la
frecuencia cardiaca y la variabilidad. De acuerdo
con los estudios incluidos en esta revision, la
composicion cambios

corporal  experimentd

significativos en ciertos parametros, como la
reduccion del porcentaje de grasa corporal, el
aumento de la masa muscular, la reduccion del IMC

y la circunferencia de la cintura.
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V.- de 28

juegos

Efectos
de
basados en HIIT durante
de EF
de
cardiometabdlico

semanas
clases sobre
factores riesgo

en

nifios en edad escolar

Después de la intervencion de 28 semanas, los
participantes mostraron una reduccién significativa
en el indice de masa corporal (p <0,001). La
circunferencia de la cintura de los nifios en EG2 vy la
relacion cintura-altura en las niflas EG2 se redujo
significativamente (p <0,05). El% de grasa corporal
disminuy6 en las chicas en ambos grupos, y solo en
los chicos de EG2 (p <0,05). Ademas, el programa
redujo significativamente el numero de escolares
hipertensos y obesos. La distancia recorrida en la
prueba de caminata de 6 minutos mejord

significativamente (p <0,05).
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Articulo |
Insatisfaccion con laimagen corporal y su relacion con el
estado nutricional, riesgo cardiometabdlico y capacidad
cardiorrespiratoria en niilos pertenecientes a centros

educativos publicos.

Pedro Delgado-Floody, Cristian Martinez-Salazar Felipe Caamafno-Navarrete,
Daniel Jerez Mayorga, Aldo Osorio Poblete, Felipe Garcia-Pinillos. Pedro

Latorre-Roman.
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Resumen

Introduccion: El aumento de la grasa abdominal y exceso de peso se
relacionan con la insatisfaccion por la imagen corporal, que hoy en dia es

altamente prevalente a nivel nacional e internacional

Objetivo: el propésito del estudio fue relacionar los niveles de
insatisfaccion con la imagen corporal, el estado nutricional, el riesgo
cardiometabdlico y la capacidad cardiorrespiratoria en escolares pre-
adolescentes.

Material y métodos: 339 escolares, 165 nifias (11,29 + 0,69 afios) y 174
nifios (11,22+0,72 afos) participaron de la investigacion. Se recolectaron datos
antropométricos; IMC, porcentaje de masa grasa (%MG), circunferencia de
cintura (CC), razén cintura estatura (RCE), VO,max y la imagen corporal.

Resultados: En la comparacidbn por sexo encontramos valores
superiores en el VO,max en los nifios (P<0,001), las variables IMC, CC, RCE,
presion arterial e imagen corporal no reportaron diferencias significativas
(p>0,05). El 27,70% de la muestra de estudio present6 sobrepeso y un 29,20%
obesidad. Los sujetos con obesidad reportaron los niveles mas bajos de
VO,max. La insatisfaccion con la imagen corporal presentd asociaciéon con el
estado nutricional (p<0,001), ademas un 8,10% de los estudiantes obesos
presentd extrema insatisfaccion con la imagen corporal. Un 19,40% de los
nifios con riesgo cardiometabdlico presenté algun tipo de insatisfaccion y

existié asociacion entre ambas variables (p=0,008).
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Conclusiones: el estudio pone de manifiesto que los nifilos con
malnutricibn por exceso presentan alteraciones asociadas a la insatisfaccion
corporal y otros indicadores de salud, que limitan el crecimiento integral en la

etapa de pre adolescencia.

Palabras claves: Sobrepeso. Obesidad. Imagen Corporal. Escolares.
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Abstract

Introduction: The increase in abdominal fat and excess weight are
related to dissatisfaction with body image, which nowadays is highly prevalent

nationally and internationally.

Aim: The purpose of the study was to relate dissatisfaction levels to body
image, nutritional status, cardiometabolic risk and cardiorespiratory capacity in

pre-adolescent students.

Materials and Methods: 339 students - 165 girls (11.29 + 0.69 years)
and 174 boys (11.22+0.72 years) - participated in the study. Anthropometric
data were collected: BMI, percentage of body fat (BF), waist circumference
(WC), height-to-weight ratio (HWR), VO2max and body image.

Results: In the comparison by sex, we found higher V02max values in
the boys (P<0.001); no significant differences were found for the variables BMI,
WC, HWR, blood pressure and body image (p>0.05). 27.70% of the study
sample were overweight and 29.20% were obese. The subjects with obesity
had the lowest VO2max levels. Dissatisfaction with body image was found to be
associated with nutritional status (p<0.001); in addition, 8.10% of the obese
students presented extreme dissatisfaction with their body image. 19.40% of the
children with cardiometabolic risk exhibited some type of dissatisfaction and the

two variables were related (p=0.008).

Conclusions: The study provides evidence that children with
malnutrition by excess present disorders associated with body dissatisfaction

and other health indicators that limit integral growth in pre-adolescence.
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Introduccién

Los paises en desarrollo y en proceso de transicion econdmica, estan
tratando de resolver el fendbmeno de la variacion nutricional, que se caracteriza
por un cambio de la desnutricién al exceso de peso y la obesidad (1). En Chile,
los resultados del estudio nacional de EF, sefialan que un 44% de los
estudiantes de dicho pais se encuentra con sobrepeso u obesidad y con una
muy baja capacidad cardiorrespiratoria, presentando los estudiantes de
colegios publicos alarmantes resultados (2). La capacidad cardiorrespiratoria es
uno de los componentes mas importantes de la condicion fisica relacionada a
la salud (3), de hecho, los altos niveles de aptitud cardiorrespiratoria pueden
tener un efecto protector sobre la salud cardiometabdlica, incluso si un nifio
tiene sobrepeso (4). Por tal motivo, la fuerte relacion establecida entre esta
capacidad y variables asociadas a la salud, incrementa la importancia de

monitorearla continuamente en distintas poblaciones.

Para lograr el desarrollo integral de la persona, es necesario considerar
gue el exceso de peso en la adolescencia persiste en la edad adulta joven (5),
y tiene un fuerte impacto negativo sobre mudltiples factores de riesgo
cardiovascular, por lo tanto, se requiere de una prevencién temprana para
disminuir los riesgos de desarrollar enfermedades metabodlicas. Como
herramienta de medicién de este riesgo, se puede utilizar la circunferencia de la
cintura (CC), ya que es un buen predictor en nifios y adolescentes a nivel
mundial (7) y se utiliza dividiendo la cintura por la estatura, generando la razén
cintura estatura (RCE) que demuestra ser un importante predictor en este tipo
de poblacion (8).

El aumento de la grasa abdominal y exceso de peso, ademas de las
complicaciones fisicas y metabdlicas, se relacionan con la insatisfaccion por la
imagen corporal, que actualmente es altamente prevalente a nivel internacional

(6, 9,10), ademas, es importante considerar que la adolescencia es un periodo
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caracterizado por importantes cambios bioldgicos, fisicos, psicologicos y
sociales, y la alteracion de la imagen corporal, especialmente debido a la
insatisfaccion con el propio cuerpo, puede ocasionar alteraciones en el
crecimiento integral del adolescente (11). Por tal motivo, es clave detectar
previo a esta etapa, en la nifiez o pre adolescencia los niveles de satisfaccion
corporal, permitiendo de esta manera realizar adaptaciones a los estilos de vida
para lograr previo a la adolescencia, cambios que salvaguarden la salud de los

escolares y permitan un crecimiento saludable fisico y psicosocial.

Considerando el elevado porcentaje de poblacion escolar que presenta
malnutricidn por exceso y la importancia de realizar evaluaciones tempranas en
la pre-adolescencia, el objetivo del estudio fue relacionar los niveles de
insatisfaccion con la imagen corporal, el estado nutricional, el riesgo
cardiometabodlico y la capacidad cardiorrespiratoria en escolares pre-

adolescentes, pertenecientes al sistema educativo publico.

Material y métodos

Participantes

El estudio es descriptivo de corte transversal, 339 escolares, 165 nifias
(11,29 + 0,69 afos) y 174 nifos (11,22+0,72 afios) participaron de la
investigacién de forma voluntaria. La muestra es de tipo no probabilistico. Se
recolectaron datos de: edad, sexo, antropométricos; IMC, porcentaje de masa

grasa (%MG), CC, RCE, VO,max y la imagen corporal.

Los criterios de inclusion fueron; presentar habilitacion médica para el
desarrollo de test fisicos, el consentimiento informado por parte de los padres,
estar matriculado en los colegios de estudios de caracter publico y presentar

entre 10 y 12 afios de edad.
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Los criterios de exclusion fueron; presentar alguna lesion o enfermedad
al momento de las pruebas fisicas que pudieran alterar el rendimiento y la
salud de los participantes, discapacidad fisica 0 mental o no cumplir con alguno

de los criterios de inclusiéon mencionados.

La investigacion y sus protocolos estuvieron de acuerdo con la
Declaracion de Helsinki 2013 y fue aprobado por el Departamento de
Educacién Fisica, Deportes y Recreacion de la Universidad de La Frontera.

Procedimientos

Para evaluar el porcentaje de masa grasa y peso se utilizé el monitor
digital de mano-pie OMRON modelo HBF-514, con los pies descalzos y con la
menor cantidad de ropa posible. La talla se estimé con un tallimetro marca
SECA®, graduada en mm. El IMC que se obtiene al dividir el peso (kg)/talla
(m?) se utiliz6 para estimar el grado de obesidad (kg/m2) determinando el
estatus de peso corporal de los participantes de acuerdo con la Norma Técnica
de Evaluacion Nutricional del nifio de 6 a 18 afos, del Ministerio de Salud de
Chile (12), con el siguiente criterio de calificacién segun su percentil; IMC < p
10 : Bajo peso, IMC entre p10y < p 85 : Normal, IMC entre p 85y < p 95:
Sobrepeso, IMC > p 95 : Obesidad. ElI CC se midi6 empleando una cinta
métrica marca SECA®. La RCE se utilizé para estimar la acumulacién de grasa
en la zona central del cuerpo, se obtiene al dividir el perimetro de cintura por la
estatura (8). Una razén mayor o igual a 0,55 indicaria un mayor riesgo
cardiometabdlico (RCM).

Para determinar el VO,max (mlskgemin 1) se utilizé el Test de la Course
Navette y se establecio segun las ecuaciones propuestas por Léger y cols (13),
donde: VO,max= (31,025+3,238V-3,248E+0,1536VE), siendo V la velocidad

alcanzada en la Ultima etapa completada y E la edad del participante.
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Para identificar la presencia de insatisfaccion con la imagen corporal se
utilizé el Cuestionario de la figura corporal BSQ (Body Shape Questionnaire)
disefiado por Cooper, Taylor, Cooper y Fairburn en 1987 (14) y en su version
en castellano (15). El cuestionario esta integrado por 34 items que tienen como
opcion de respuesta una escala tipo Likert de seis puntos, que equivalen a: uno
= nunca, dos = raramente, tres = a veces, cuatro = a menudo, cinco = muy a
menudo y seis = siempre. El puntaje maximo a obtener es de 204 puntos y un
minimo de 34, los cuales se dividen en los siguientes puntos de corte: a) menor
a 81 no insatisfacciones por la imagen corporal; b) 81-110 leve insatisfaccion;
c) 111-140 moderada insatisfacciéon y d) mayor a 140, extrema insatisfaccion.
En la adaptacion espafiola de Raich et al. (1996) (15) se obtienen altos indices

de consistencia interna (Alpha de Cronbach entre 0,95y 0,97).

Analisis estadistico

La normalidad de las variables se evalu6 a través de la prueba
kolmogorov-Smirnov. Se utilizé la prueba de la U de Mann-Whitney cuando se
comparaban dos grupos, y la prueba de la H de Kruskal- Wallis, para comparar
mas de dos. Para la relacion de variables se utilizé la rho Spearman y para el
andlisis de las variables categoricas se utilizé distribucion de frecuencia y Chi?.
Todos los analisis se realizaron con el programa SPSS, version 23,0. Se utilizé
un margen de error del 5%, (p < 0,05).
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Presentacion de resultados

En la comparacion por sexo encontramos valores superiores en el
VO0,max en los nifios (P<0,001), las variables IMC, CC, RCE, presion arterial e

imagen corporal no reportaron diferencias significativas (p>0,05) (Tabla I).

Tabla I.- Resultados (media y desviacion tipica) en comparacion por sexo

Total Niflas (165) Nifios (174) Valor P
Edad (afios) 11,26+ 0,71 11,29+ 0,69 11,22+ 0,72 0,421
IMC (kg/m?) 21,69+ 3,97 21,94+ 3,91 21,45+ 4,02 0,245
CC (cm) 73,14+ 10,44 73,08+ 9,76 73,20+ 11,07 0,776
RCE (cc/talla®) 0,48+ 0,07 0,48+ 0,06 0,48+ 0,07 0,506
Grasa corporal (%) 24,89+ 7,24 25,53+ 7,27 24,29+ 7,19 0,091
VO2max ( miskgsmin™) 44,14+ 5,02 42,65+ 4,51 45,55+ 5,08 <0,001
Presion sistolica
(mmhg) 118,83+ 16,22 117,39+ 14,69 120,21+ 17,49 0,176
Presion diastdlica
(mmhg) 79,50+ 13,29 77,93+ 12,13 81,00+ 14,18 0,112
BSQ (puntaje) 55,93+ 27,23 56,00+ 25,33 55,87+ 28,97 0,473

Valores p <0,05 son estadisticamente significativos. IMC; indice de Masa Corporal. CC;

Contorno cintura. RCE; razén cintura estatura.

En la comparacion por estado nutricional (Tabla II), el 27,70% de la
muestra de estudio presentd sobrepeso y un 29,20% obesidad. Los sujetos con
obesidad reportaron los niveles mas bajos de VO,max, y los normopeso los
niveles mas altos (p<0,001).El IMC, CC, RCE y GC fueron superior en los
sujetos obesos (p<0,001) al igual que la presion arterial (p<0,05) y los
resultados en el BSQ (P<0,001).
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Tabla Il.- Resultados (media y desviacion tipica) en comparacion estado nutricional

Normo peso Sobrepeso Obesos Valor p
(43,10%) (27,70%) (29,20%)
IMC (kg/m?) 18,21+1,72° 22,34+2,33°  26,21+2,39° <0,001
CC (cm) 65,90+6,13% 73,86+6,20" 83,14+ 10,20° <0,001
RCE (cc/talla®) 0,44+0,04? 0,49+0,05° 0,54+ 0,06° <0,001
Grasa corporal (%) 22,82+ 7,78° 25,79+ 7,13° 27,18+ 5,57° <0,001

VO,max (mlskgemin™) 45,66+5,16° 44,05+ 4,81* 41,99+ 4,17° <0,001

Presién sistélica (mmhg) 113,18+ 15,84 120,09+13,32° 125,98+ 16,35° <0,001

Presion diastélica (mmhg) 77,14+ 13,06*° 81,02+ 12,85° 81,56+ 13,62" 0,011

BSQ (puntaje) 48,08+ 14,36 56,05+ 23,14° 67,33+ 38,93°  <0,001

Valores p <0,05 son estadisticamente significativos. IMC; indice de Masa Corporal. CC;
Contorno cintura. RCE; razon cintura estatura. Diferentes letras en superindice indican

diferencias entre grupos.

En la Tabla Il se representan las categorias de insatisfaccion con la
imagen corporal en relacion con el estado nutricional, presentando diferencias
significativas entre grupos (p<0,001), destacando que un 8,10% de los
estudiantes obesos presentaron extrema insatisfaccion con la imagen corporal.
Realizando la comparacion segun riesgo cardiometabdlico, de igual forma
existieron diferencias significativas (p=0,008) y un 19, 40% presento algun tipo

de insatisfaccion con la imagen corporal (Tabla IV).
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Tabla Ill.- Niveles de insatisfaccion corporal segun estado nutricional

Sin Leve Moderada Extrema

insatisfaccion insatisfaccion insatisfaccion  insatisfaccion Valor p

Normopeso 143(97,90%) 1(0,70%) 2(1,40%) 0(0,00%)
Sobrepeso 82(87,20%) 8(8,50%) 3(3,20%) 1(1,10%)
Obeso 78(78,80%) 6 (6,10%) 7(7,10%) 8(8,10%) <0,001

Los valores se expresan con n (%).

Tabla IV.- Niveles de insatisfaccion corporal segun riesgo cardiometabdlico

Sin Leve Moderada Extrema

insatisfaccién  insatisfacciéon insatisfaccion insatisfaccion Valor P

Sin RCM
(n=272)  249(91,50%) 9(3,30%) 10 (3,70%) 4(1,50%)

Con RCM
(n=67) 54 (8,60%) 6(9,00%) 2(3,00) 5 (7,40%) 0,008

Los valores se expresan con n (%). RCM: riesgo cardiometabdlico.

Discusién

El propdsito de la investigacion fue relacionar los niveles de
insatisfaccion con la imagen corporal, el estado nutricional, el riesgo
cardiometabdlico y la capacidad cardiorrespiratoria en escolares pre-
adolescentes. El 56,90% de la muestra de presentd sobrepeso u obesidad y el
19,76% reporté RCM.

En la comparacién por sexo encontramos valores superiores en la
capacidad cardiorrespiratoria (VO,max) en los nifios (P<0,001), similar a lo
reportado en estudiantes colombianos (16), en donde los hombres tuvieron un
mejor desempefio utilizando el mismo Test, y valores significativamente mas
altos de VO,max que las nifias (51.5 = 4.7 y 43.1 = 5.9 mlskgmin™
respectivamente). Una baja condicion fisica durante la infancia y la

adolescencia, se asocia con un aumento en el riesgo de desarrollar obesidad y
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enfermedades cardiovasculares en el futuro (17), y la capacidad
cardiorrespiratoria estd fuertemente asociada con distintas causas de
mortalidad y morbilidad en adultos (18). Las variables IMC y CC no reportaron
diferencias significativas en el presente estudio, resultados concordantes a los
reportados en escolares chilenos (19) de 10,6 afios, en donde sélo el pliegue
tricipital fue mayor en las nifias. Una CC mayor 78 cm y un IMC mayor a 24,5
kg/m2 han sido considerados como predictores de sindrome metabdlico (20).

El %MG vy la presion arterial sistélica y diastdlica no presentaron
diferencias estadisticas, Gualteros et al (2016), describié valores
significativamente superiores en nifias en el % de masa grasa en comparacion
a los nifos (24,3 % y 16 % respectivamente) y valores similares y sin
diferencias significativas en la presion arterial (21). Un reciente estudio (22)
encontr6 que los indicadores antropométricos de adiposidad, no se
relacionaron con los factores de riesgo cardiometabdlico a los 4 afios, sin
embargo, desde los 7 y 10 afios las asociaciones se volvieron mas fuertes y
positivas. El aumento de la prevalencia de hipertension arterial en nifios y
adolescentes, se ha convertido en un importante problema de salud publica y
ha conducido a una cantidad considerable de investigaciones, buscando

mejorar su diagnostico y tratamiento (23).

En la comparacion por estado nutricional, los sujetos con obesidad
presentaron los niveles mas bajos de VO max. Estudios nacionales han
reportado anteriormente que los escolares con malnutricion por exceso
presentan menores niveles de condicion fisica (24). En otra investigacion
realizada en ltalia, los escolares con malnutricion por exceso mostraron niveles
significativamente mas bajos de aptitud fisica en carrera de resistencia,
velocidad y agilidad y se concluy6 que el aumento del IMC limita el desarrollo
adecuado de las habilidades motoras (25). Ademas, los valores de presion
arterial fueron superiores significativamente en los sujetos con sobrepeso y

obesidad, estudios recientes han demostrado que la prevalencia de
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hipertension aumenta significativamente con el incremento de IMC y bajos

niveles de actividad fisica en escolares (26).

Los niflos y adolescentes con obesidad enfrentan estigmatizacion y
discriminacion en muchas areas de sus vidas, y se ha asumido que su
bienestar psicologico se vera comprometido. En el presente estudio los sujetos
con obesidad y riesgo cardiometabdlico presentaron asociacion significativa
con la insatisfaccion por la imagen corporal, al igual que un estudio realizado
con escolares coreanos donde los nifios obesos demostraron mayor
insatisfaccion corporal y menor autoestima que los normopeso y los nifios con
sobrepeso (27). La insatisfaccion corporal o la evaluacion subjetiva y negativa
del peso o de la forma del propio cuerpo, es un buen predictor de varios riesgos
de salud, que incluye obesidad, depresion y trastornos de alimentacion (28-10)
y se ha asociado en mayor medida con la obesidad, con el sexo femenino y
con el periodo inicial de la adolescencia (29-32). En este estudio no existieron
diferencias significativas en la comparacion por sexo, diferente a lo reportado
por Miranda et al (2014), donde Ilas mujeres presentaron valores
significativamente mayores de insatisfaccion que los hombres (74,37 y 58,44
respectivamente) utilizando el BSQ (33). Para los varones, los cambios fisicos
son motivo de satisfaccion y sentimientos positivos, en cambio para las mujeres
el incremento de grasa corporal produce insatisfaccion y genera emociones

negativas que afectan su desarrollo fisico y el ideal cultural de belleza.

La evidencia es contundente respecto de las consecuencias de la
obesidad en escolares y su asociacibn con problemas psicolégicos o
psiquiatricos, lo cual aumenta con la edad y especialmente entre las mujeres
(34). Ademas, es importante considerar que el cuadro en relacion con la
satisfaccion corporal y la obesidad también se complica por las diferencias
étnicas (35).
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En conclusion, los resultados del presente estudio demuestran que
existe una asociacion entre la obesidad, el riesgo cardiometabdlico, bajos
niveles de capacidad cardiorrespiratoria y la insatisfaccion con la imagen
corporal, ademas, es importante considerar que los escolares evaluados se
encuentran en una etapa previa a la adolescencia, siendo una de las edades
mas importantes para el desarrollo de la conducta pro social, y al existir una
elevada prevalencia de malnutricibn por exceso Yy riesgo cardiometabdlico,
generan alteraciones en la salud cardiorrespiratoria y psicosocial, que altera el

crecimiento integral de los pre adolescentes.

50



Delgado Floody, P (2018) Tesis Doctoral Internacional

Referencias

1. - Popkin BM, Adair LS, and Ng SW. Global nutrition transition and the
pandemic of obesity in developing countries. Nutr Rev. 2012; 70 (1): 3-21.

2.-Agencia de Calidad de la Educacion. Informe de Resultados Estudio

Nacional de Educacion Fisica 2013: Ministerio de Educacion, Chile. 2013.

3.-Jankowski M, Niedzielska A, Brzezinski M, Drabik J. Cardiorespiratory fithess
in children: a simple screening test for population studies. Pediatr cardiol. 2015;
36(1): 27-32.

4.-Eisenmann JC, Welk GJ, Ihmels M, Dollman, J. Fatness, fithess, and
cardiovascular disease risk factors in children and adolescents. Med Sci Sport
Exerc. 2007; 39(8):1251-6.

5.- Srinivasan SR, Bao W, Wattigney WA, Berenson GS. Adolescent overweight
iIs associated with adult overweight and related multiple cardiovascular risk
factors. Metabolism. 1996; 45 (2): 235-240.

6.- Pelegrini A, Coqueiro Rda S, Beck CC, Ghedin KD, Lopes Ada S, Petroski
EL. Dissatisfaction with body image among adolescent students: association
with socio-demographic factors and nutritional status. Cien Saude Colet. 2014;
19(4):1201-8.

7.-Sung R, Yu C, Choi K, McManus A, Li A, Xu S, et al. Waist circumference
and body mass index in Chinese children: cutoff values for predicting
cardiovascular risk factors. Int J Obes (Lond) 2007; 31(3):550-8.

8.- Arnaiz P, Acevedo M, Diaz C, Bancalari R, Barja S, Aglony M, et al. Raz6n
cintura estatura como predictor de riesgo cardiometabdlico en nifios y
adolescentes. Rev Chil Cardiol 2010; 29 (3): 281-288.

9.- Petroski EL, Pelegrini A, Glaner MF. Motivos e prevaléncia de insatisfacao
com a imagem corporal em adolescentes. Cien Saude Colet. 2012; 17(4):1071-
1077.

51



Delgado Floody, P (2018) Tesis Doctoral Internacional

10.-Knauss C, Paxton SJ, Alsaker FD. Relationships amongst body
dissatisfaction, internalization of the media body ideal and perceived pressure
from media in adolescent girls and boys. Body Image 2007; 4(4):353-360

11- Al Sabbah H, Vereecken CA, Elgar FJ, Nansel T, Aasvee K, Abdeen Z, et
al. Body weight dissatisfaction and communication with parents among
adolescents in 24 countries: international cross-sectional survey BMC Public
Health 2009;6:9-52.

12. Ministerio de Salud (MINSAL). Norma Técnica de Evaluacion Nutricional del
nifio de 6 a 18 afos. Rev. Chil. Nutr.2004; 31(2):128-37.

13. Léger LA, Lambert J, Goulet A, Rowan C, Dinelle Y. Capacité aérobie des
Québécois de 6 & 17 ans -test navette de 20 métres avec paliers de 1 minute.
Canadian Journal of Applied Sport Sciences 1984; 9 (2): 64-9.

14. Cooper P, Taylor M, Cooper Z. The development and validation of the Body
Shape Questionnaire. Int J Eat Dis 1987; 6: 485-94.
15. Raich R, Mora M, Soler A, Avila C, Clos |, Zapater L. Adaptation of a body

dissatisfaction assessment instrument. Clinica y Salud. 1996; 7:51-66.

16.- Ramos-Sepulveda JA, Ramirez-Vélez R, Correa-Bautista JE, Izquierdo M,
Garcia-Hermoso A. Physical fithess and anthropometric normative values
among Colombian-Indian schoolchildren. BMC Public Health. 2016; 16:962.

17.- De Miguel-Etayo P, Gracia-Marco L, Ortega FB, Intemann T, Foraita R,
Lissner L, et al. Physical fitness reference standards in European children: the
IDEFICS study. Int J Obes (Lond) 2014; 38 Suppl 2:S57-66.

18.- Tomkinson GR, Lang JJ, Tremblay MS, Dale M, LeBlanc AG, Belanger Kk,
et al. International normative 20 m shuttle run values from 1.142.026 children
and youth representing 50 countries. Br J Sports Med 2016; 0:1-14.

19.- Alarcon MH, Lancellotti D, Pedreros A, Buguefio C, Munizaga R. Estado
nutricional y composicion corporal en escolares de La Serena, Chile. Rev. Chil.
Nutr. 2016; 43 (2): 138-145.

20.- Ferreira AP, Ferreira CB, Brito CJ, Pitanga FJ, Moraes CF, Naves LA.
Prediction of metabolic syndrome in children through anthropometric indicators.
Arg Bras Cardiol. 2011; 96 (2):121-5.

52



Delgado Floody, P (2018) Tesis Doctoral Internacional

21. - Gualteros JA, Torres JA, Umbarila-Espinosa LM, Rodriguez-Valero FJ,
Ramirez-Vélez R. A lower cardiorespiratory fitness is associated to an
unhealthy status among children and adolescents from Bogot4, Colombia.
Endocrinol Nutr. 2015; 62(9):437-46.

22. - Vasquez FD, Corvalan CL, Uauy RE, Kain JK. Anthropometric indicators
as predictors of total body fat and cardiometabolic risk factors in Chilean
children at 4, 7 and 10 years of age. Eur J Clin Nutr. 2016; 1-8.

23.- Lurbe E, Agabiti-Rosei E, Cruickshank JK, Dominiczak A, Erdine S, Hirth A
et al. 2016 European Society of Hypertension guidelines for the management of
high blood pressure in children and adolescents. J Hypertens. 2016;
34(10):1887-920.

24.- Delgado P, Caamafio F, Guzman I, Jerez D, Ramirez-Campillo R, Campos
C, et al. Niveles de obesidad, glicemia en ayuno y condicion fisica en escolares
chilenos. Nutr Hosp 2015; 31(6):2445-50.

25.- Ceschia A, Giacomini S, Santarossa S, Rugo M, Salvadego D, Da Ponte A,
et al. Deleterious effects of obesity on physical fithess in pre-pubertal children.
Eur J Sport Sci 2015; 13: 1-8.

26.- Alvarez C, Ramirez-Campillo R, Martinez-Salazar C, Vallejos-Rojas A,
Jaramillo-Gallardo J, Salas Bravo C, Celis-Morales C. Hipertension en relacion
con estado nutricional, actividad fisica y etnicidad en nifios chilenos entre 6 y
13 afnos de edad. Nutr Hosp 2016; 33(2):220-225

27. - Shin N & Shin MS. Body dissatisfaction, self-esteem, and depression in
obese Korean children. J Pedriatr. 2008; 152 (4): 502-506.

28. - Joseph C, LoBue V, Rivera LM, Irving J, Savoy S, Shiffrar M. An
attentional bias for thin bodies and its relation to body dissatisfaction. Body

Image. 2016; 19: 216-223.

29.- Miranda VP, Conti MA, Bastos RR, Laus MF, Almeida Sde S, Ferreira ME.
Body image of adolescents in rural cities. Cien Saude Colet. 2014; 19(6):1791-
801.

30.- Olesti-Baiges M, Martin-Vergara N, Riera-Solé A, de la Fuente-Garcia M,

Bofarull-Bosch JM, Ricoma-de Castellarnau G, et al. Valoracion de la propia

53



Delgado Floody, P (2018) Tesis Doctoral Internacional

imagen corporal en adolescentes femeninas de 12 a 21 afos de la ciudad de
Reus. Enferm Clin 2007: 17(2), 78-84.

31. - Ricciardelli L, McCabe M. Children's body image concerns and eating
disturbance: A review of the literature. Clin Psychol Rev. 2001; 21 (3): 325-344.

32. - Wardle J, Cooke L: The impact of obesity on psychological well-being.
Best Pract Res Clin Endocrinol Metab. 2005; 19 (3): 421-440.

33.- Miranda VP, Conti MA, de Carvalho PH, Bastos RR, Ferreira ME. Body
image in different periods of adolescence. Rev Paul Pediatr. 2014; 32(1):63-9.

34. - Sweeting HN. Gendered dimensions of obesity in childhood and
adolescence. Nut J. 2008; 7:1.

35. - Bronner YL. Nutritional status outcomes for children: Ethnic, cultural, and
environmental contexts. J Am Diet Assoc. 1996; 96 (9): 891-903.

54



Delgado Floody, P (2018) Tesis Doctoral Internacional

Articulo I
La obesidad infantil y su asociaciéon con el sentimiento de
infelicidad y bajos niveles de autoestima en nifios de centros

educativos publicos

Pedro Delgado Floody, Felipe Caamafno-Navarrete, Cristian Martinez-Salazar,
Daniel Jerez-Mayorga, Bastian Carter-Thuiller, Felipe Garcia-Pinillos, Pedro

Latorre-Roman.
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Resumen

Introduccion: Los nifios con exceso de peso corren mayor riesgo de

sufrir alteraciones psicosociales.

Objetivo: El propésito de esta investigacion fue relacionar la condicion
de sobrepeso y obesidad con los niveles de autoestima y felicidad en escolares

de centros educativos publicos.

Métodos: Participaron 364 escolares (180 nifios y 184 nifias) de entre
11 y 13 afos de edad (12.44 £ 1.14 afos de edad). Se realizaron mediciones
antropomeétricas y se evaluaron los niveles de autoestima y felicidad a traves
del Test de Autoestima Escolar (TAE).

Resultados: La autoestima escolar fue significativamente mayor en los
nifos (p<0.001). El 55.49% (n=204) de los escolares evaluados present6
exceso de peso. Los sujetos con sobrepeso y obesidad presentaron menores
niveles de autoestima en comparacion con los normopeso (p=0.032), ademas
43 escolares presentaron muy baja autoestima, existiendo relacién entre los
niveles de muy baja y baja autoestima (n=119) y la condicidon de sobrepeso y
obesidad (p=0.033). En relacién a la pregunta; ¢soy una persona feliz?, una
mayor proporcion de escolares respondié positivamente (n=296). La respuesta
negativa a la pregunta se asocié con la presencia de exceso de peso
(p=0.042).

Conclusion: La condicion de sobrepeso y obesidad se relacioné con

bajos niveles de autoestima y de felicidad en escolares.

Palabras claves: Autoestima; felicidad; escolares; obesidad.
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Summary
Introduction: Overweight children are at increased risk for psychosocial
disorders.

Objective: The purpose of this research was to relate the condition of
overweight and obesity to the levels of self-esteem and happiness in
schoolchildren of public schools.

Methods: 364 schoolchildren (180 boys and 184 girls) were enrolled
between 11 and 13 years old (12.44 + 1.14 years old). Anthropometric
measurements were performed and the levels of self-esteem and happiness

were evaluated through the School Self-Esteem Test (APT)

Results: School self-esteem was significantly higher in children (p
<0.001). 55. 49% (n = 204) of the students evaluated were overweight.
Overweight and obese subjects had lower levels of self-esteem compared to
normal weight (p = 0.032); in addition, 43 students had very low self-esteem,
with a relationship between very low and low self-esteem levels (n = 119) and
the condition Overweight and obesity (p = 0.033). In relation to the question; |
am a happy person?, a greater proportion of students answered positively (n =
296). The negative response to the question was associated with the weight
excess (p = 0.042). (p = 0.042).

Conclusion: The condition of overweight and obesity was related to low

levels of self-esteem and happiness in schoolchildren.

Keywords: Self-esteem; happiness; Schoolchildren; obesity.
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Introduccién

La obesidad infantil se ha convertido en una epidemia global y en uno
de los mayores desafios de salud publica del siglo XXI (1). Su prevalencia ha
aumentado en la mayoria de los paises independientemente de su nivel de
ingreso, incluyendo a Chile (2). La etiologia de la enfermedad es multifactorial y
compleja, derivada de una interaccion entre factores genéticos, bioldgicos y
ambientales y se asocia con varias comorbilidades que afectan a la salud fisica
(3) y mental (4). Actualmente, existe un aumento en el interés de aspectos
psicosociales derivados de la obesidad, debido a que los jévenes obesos
corren mayor riesgo de sufrir una baja autoestima, empeoramiento de la
calidad de vida, deterioro en su funcionamiento social (5), presentar mayores
niveles de depresion, ansiedad (6) y también aumentan las probabilidades de
mantener el estado de obesidad en la adultez (7). Por tal motivo y en términos
de mejorar la autoestima, la pérdida de peso es un factor importante, asi como
el entorno y las redes de apoyo que se generen (8).

La felicidad es un constructo complejo (9), es considerada como uno
de los indices del bienestar personal subjetivo (10) y es un tema que concierne
a las familias y educadores (11), y su evaluacion debe ser una prioridad en el
sistema escolar, ya que los nifios obesos con niveles decrecientes de
autoestima muestran tasas significativamente mas altas de tristeza, soledad,
nerviosismo y son mas propensos a involucrarse en comportamientos de alto

riesgo (12).

La autoestima y el sentimiento de felicidad en la escuela afectan el
rendimiento académico y al desarrollo integral de los nifios y pueden asociarse
a factores y sintomas depresivos, y trastornos de la imagen corporal. Sin
embargo, existe escasa informacion respecto a la asociacion de estas variables
en nifios que presentan exceso de peso, por tal motivo, el propésito de esta
investigacién fue relacionar la condicion de sobrepeso y obesidad con los
niveles de autoestima y felicidad escolar autopercibidaa en nifios de centros

educativos publicos, determinando de esta manera, si en la muestra de estudio,
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la condicion de exceso de peso tiene relacion con no sentirse feliz o presentar

baja 0 muy baja autoestima escolar.
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Material y métodos

El estudio es de tipo observacional, descriptivo, transversal, con
muestreo aleatorio simple. Para calcular el tamafio de la muestra se estimoé un
margen de error del 5%. Se evaluaron a 364 escolares, 180 nifios y 184 nifias,
de entre 11 y 13 afios de edad, pertenecientes a centros educativos publicos
mixtos de la Regién de La Araucania (Chile).

En una primera etapa, una vez obtenido el tamafio de la muestra, se
enumero a todos los escolares y se realizé el muestreo, posteriormente a esa
muestra de estudio se le evaluaron datos respecto al curso de estudio, edad,

sexo, antropometria, autoestima y felicidad.

Los criterios de inclusién fueron presentar el consentimiento informado
por parte de los padres y el asentimiento del participante, estar matriculado en
los colegios de estudio, tener entre 11 y 13 afios de edad y no presentar

discapacidad fisica o mental.

Los protocolos de la investigacion se han realizado considerando las
normas y principios éticos establecidos en la Declaracién de Helsinki 2013 y
fue aprobado por Departamento de Educacion Fisica, Deportes y Recreacion,
Universidad de La Frontera (Proyecto DFP16-0013), Temuco, Chile.

Procedimientos

La masa corporal (kg) se midio a través de una balanza TANITA, modelo
Scale Plus UM — 028 (Tokio, Japdn), los escolares fueron evaluados con los
pies descalzos y con pantalon corto y polera. La talla (m) se estimd con un
tallimetro marca Seca® modelo 214 (Hamburgo, Alemania), graduada en mm.
El indice de masa corporal (IMC) que se obtiene al dividir el peso corporal por
la talla en metros al cuadrado (kg/m?), se utiliz6 para estimar el grado de
obesidad determinando el estado nutricional de los participantes de acuerdo al
siguiente criterio de calificacion segun su percentil; IMC entre p 85y < p 95:

60



Delgado Floody, P (2018) Tesis Doctoral Internacional

Sobrepeso, IMC=p 95: Obesidad (13). El perimetro de cadera (PC) se midio a
la altura de la extension maxima de los glateos y la circunferencia de cintura
(CC) a la altura de la cicatriz umbilical (14), ambas mediciones fueron
realizadas empleando una cinta métrica marca Seca® modelo 201(Hamburgo,
Alemania). La razon cintura estatura (RCE), se obtiene al dividir la CC por la
estatura y se utiliz6 como herramienta para estimar la acumulacion de grasa en
la zona central del cuerpo, una razén mayor a 0.55 indicaria mayor riesgo
cardiometabolico (15). El indice cintura-cadera (ICC) se obtiene al dividir
CC/PC y fue utilizado para determinar acumulacién de grasa en la zona central

del cuerpo.

Para la medicion de autoestima se utilizd el TAE-Alumno: Bateria de
Test de Autoestima Escolar (16), via auto reporte general para alumnos de 3° a
8° de primaria en relacion a una norma establecida por curso y por edad. Se
aplica 1 punto por cada respuesta positiva y 0 punto por cada respuesta
negativa, la sumatoria del puntaje bruto se transforma a puntaje T segun
normas por edad y se sitla al alumno acorde a las siguientes categorias:
Autoestima normal: mayores o iguales a 40 puntos. Baja autoestima: entre 30 y
39 puntos. Muy baja autoestima: iguales o menores a 29 puntos. El nivel de
consistencia interna alcanzado en este cuestionario con la muestra actual fue
de Alfa CronBach= 0.81. Ademas para los analisis estadisticos se utilizo la

siguiente pregunta del cuestionario: “;soy una persona feliz’?, registrando la

respuesta positiva 0 negativa de cada participante.

Analisis Estadistico

Los datos son presentados como media * desviacion tipica. La
distribucion normal de datos se evalué a través de la prueba kolmogorov-
Smirnov. Para la comparacion de las variables paramétricas cuantitativas entre
dos grupos se utilizé el test t de Student, y cuando existian mas de dos grupos
se realizdé un andlisis de varianza (ANOVA), la prueba post-hoc Bonferroni fue
utilizada para detectar donde se encontraban esas diferencias. Para el analisis

de las variables categéricas se utilizé6 Chi?. Todos los analisis se realizaron con
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el programa estadistico SPSS para Windows v.23.0 (IBM SPSS Statictics 23.0.
USA). El nivel de confianza fue del 95%, (p < 0.05).
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Resultados

La autoestima escolar fue significativamente mayor en los nifios
(p<0.001) y en relacion a las variables de antropometria el PC fue mayor en las
nifas (p<0.011) (Tabla 1).

Tabla 1.- Comparacion de las variables de estudio segun sexo

Total Niflos Nifas Valor p
(n=364) (n=180) (n=184)
Edad 1244 +1.14 1249+1,14 12.38+1.13 0.075
Peso (kg) 56.87 + 12.60 57.54+13.05 55.75+10.2  0.454
Talla (m) 1.58 + 0.09 1.59 £ 0.10 1.56 £ 0.07 0.003
IMC (kg/m2) 22.84 + 3.68 2257+4.00 23.20+3.20 0. 087
CC (cm) 72.80+£9.34 73.74£9.56 71.56 + 8.95 0,343
PC (cm) 89.98 + 8.06 88.60 £6.96 92.45+4.48 0.011
ICC (CC/PC) 0.81 +£0.06 0.83+0.03 0.78 £ 0.03 <0.001
RCE (CC/Talla) 0.46 +£ 0.05 0.46 £ 0.04 0.46 £ 0.03 0.083
Autoestima Escolar 48.26 +11.97 51.61+12.10 45.17 <0.001
11.14

Los valores se exponen como media + desviacion tipica, valores p <0.05 son
estadisticamente significativos. IMC; indice de Masa Corporal. CC= Contorno
cintura. PC= Perimetro cadera. ICC= indice cintura cadera. RCE= Razo6n cintura

estatura. NS= No significativo.

El 55.49% (n=204) de los escolares evaluados presentd exceso de peso
(sobrepeso u obesidad). Las variables CC, PC, ICC y RCE fueron mayores en
los sujetos con obesidad (p<0.05). Respecto a la autoestima existieron
diferencias significativas en la comparacion por grupos, presentando los sujetos
con sobrepeso y obesidad valores inferiores a los normopeso (p=0.032) (Tabla
2).
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Tabla 2.- Comparacion de variables segun estado nutricional
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Normopeso Sobrepeso Obesos Valor p
(n=162) (n=100) (n=102)

Edad 12.33+1.11  12.39+1.11 12.65 + 1.23 NS
IMC (kg/m2) 20.06 + 1.50° 2358 +1.26°  28.22 +2.39° <0.001
CC (cm) 66.40 +5.02° 74.28 +5.27°  85.06 + 7.89° <0.001
PC (cm) 85.46 + 4.86%°  91.11+5.58° 99.24 + 7.60° <0.001
ICC (CCIPC) 0.78+0.06°  0.81+0.05" 0.86 + 0.06° <0.001
RCE (CC/Talla) 0.43+0.03*  0.47 +0.03" 0.54 + 0.04° <0.001
Autoestima 51.61 + 12.21% 45.19 +10.44°  44.21 +13.43° 0.032
Escolar

Los valores se exponen media

+

desviacion tipica, valores p <0,05 son

estadisticamente significativos. IMC; indice de Masa Corporal. CC= Contorno
cintura. PC= Perimetro cadera. ICC= indice cintura cadera. RCE= Razon
cintura estatura. NS= No significativo. Diferentes letras de subindice indican

diferencia significativa (p <0.05) en comparaciones entre grupos

En la Figura 1 se representan las categorias de autoestima en relacion a
la condicibn de normopeso, sobrepeso y obesidad, destacando que 43
escolares presentaron muy baja autoestima, existiendo relacion entre los
niveles de muy baja y baja autoestima (n=119) y la condicion de sobrepeso y
obesidad (p=0.033).
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Niveles de Autoestima
Segun Estado Nutricional

150~
p =0.033 Bl Muy Baja Autoestima

2 Baja Autoestima
I Autoestima Normal

120+

N° Sujetos

Normopeso Sobrepeso Obesidad
Figura 1.- Relacién del nivel de autoestima con el estado nutricional.

En relacion a la pregunta “;soy una persona feliz?”, una mayor
proporcion de escolares respondidé positivamente (n=296). La respuesta
negativa a la pregunta se asocié con la presencia de sobrepeso y obesidad
(p=0.042) (Figura 2).

¢ Soy una Persona Feliz?

180+ p = 0.042
150~ I S

B NO
120+

B TOTAL

N° Sujetos
©
(=]
[ ]

(=2
(=]
1

30+

Normopeso Sobrepeso Obesidad

Figura 2.- Proporcion de escolares que responden de forma positiva y negativa.
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Discusion

El propésito de ésta investigacion fue relacionar la condicién de
sobrepeso y obesidad con los niveles de autoestima y felicidad en nifios de
centros educativos publicos, determinando de esta manera si en la muestra de
estudio, la condicién de exceso de peso tiene relacién con no sentirse feliz o
presentar baja o muy baja autoestima. El principal hallazgo de la investigacion
fue que el exceso de peso se asocia en los escolares a no sentirse feliz y a una
menor autoestima, resultado preocupante debido a la elevada prevalencia de

obesidad infantil.

Existe evidencia que establece una relacion significativa entre IMC
elevado y una disminucion de la autoestima (17,18), por tal motivo la medicion
de variables antropométricas resulta necesaria para una evaluacion integral de
los nifios que permita su comprension, ya que no se ha conseguido ningun

progreso en la reduccion de la prevalencia de la obesidad a nivel mundial (19).

En la presente investigacion el IMC fue mayor en los nifios, resultados
diferentes a lo reportado en una muestra representativa de escolares
provenientes del Congo (20), donde se obtuvieron resultados inversos. La CC
igualmente fue superior en los nifios, resultados similares a un estudio
realizado en escolares brasilefios (21), donde el valor de la CC fue mayor en

los nifios sin alcanzar diferencias estadisticamente significativas.

En relacién a variables psicosociales, es importante sefialar que una
Optima autoestima se relaciona con muchos aspectos positivos para la salud
mental como la percepcion positiva de parte de los pares, logros académicos y
persistencia, en cambio una autoestima baja, sumado a problemas de cohesion
familiar y menos apoyo social genera mayores indices incluso de suicidio (22).
En la presente investigacion la autoestima fue superior en los nifios, resultados
similares a los reportados en un estudiado realizado con una muestra de
estudiantes de escuelas publicas de Noruega (23, 24) y en estudiantes ingleses
(25).
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En el presente estudio la condicién de sobrepeso y obesidad se asocio
significativamente con una baja o0 muy baja autoestima, similar a lo reportado
en una muestra de escolares, en donde aquellos que clasificados con
sobrepeso y obesidad, tuvieron valores menores en autoestima,
especificamente en las dimensiones de competencia escolar, aceptacion
social, competencias atléticas y apariencia fisica en comparacion a los
estudiantes clasificados normopeso (26). En nifios, se ha observado un efecto
diferencial de la obesidad sobre la autoestima en problemas de externalizacion
y percepcion social relacionados con comportamientos de bullying y ser

victimas de acoso (27).

En relacion a la pregunta asociada al concepto felicidad, 296 escolares
respondieron positivamente. La respuesta negativa a la pregunta se asocio con
la presencia de sobrepeso y obesidad. Una muestra de 60 nifilos chinos de
entre 7 a 12 afos, reporté niveles significativamente menores en felicidad y
satisfaccion en los sujetos obesos al compararlos con sujetos normopeso,
ademas presentaron una baja auto-evaluacion personal y un menor nivel de
adaptabilidad social (28), al igual que en nifilos Turcos, donde los clasificados
como obesos reportaron valores en felicidad y satisfaccién significativamente
menores (29). En virtud de lo anterior, resulta preponderante el desarrollo de
acciones concretas vinculadas a la atencion y prevencién integral de la
obesidad en la etapa adolescente, ello a partir del fortalecimiento educativo y la
concientizacion social respecto a esta materia. Por tal motivo, monitorizar el
estado nutricional debera ser una prioridad en las agendas y politicas publicas

dentro del @mbito escolar (30).

Como conclusion de este estudio podemos sefialar que la condicion de
sobrepeso y obesidad se relacioné con bajos niveles de autoestima y de
felicidad en escolares. Resultados alarmantes en términos psicosociales,
entendiendo la trascendencia que posee la autoestima y la percepcion de
felicidad en la construccion identitaria de los sujetos y la configuracion de las
relaciones interpersonales; factores que inciden de forma directa en el

desarrollo de la salud emocional, mental y social.
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Articulo Il
Self-esteem of Overweight and Obese Children Belonging to
Vulnerable Schools and its Relationship with Body Image

Dissatisfaction and Anthropometric Parameters

Pedro Delgado-Floody, Cristian Martinez Salazar, Christianne Zulic-Agramunt,

Felipe Garcia-Pinillos, Pedro Latorre-Roman.
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Abstract

Background: Scarce evidence exists on factors that may affect the self-
esteem of obese schoolchildren. This research is aimed at determining if there
is a relationship between body image dissatisfaction and other anthropometric
parameters and the self-esteem of obese schoolchildren from schools with low

socioeconomic status

Method: 514 schoolchildren (233 females and 281 males) aging 11.94 +
1.16 years participated; 257 presented normal weight (50.0%), 133 were
overweight (25.9%) and 124 were obese (24.1%). Evaluations of
anthropometric parameters, body image satisfaction and schoolchildren self-

esteem were carried out.

Results: 18.9% of the children presented low self-esteem, without
significant differences in nutritional status between sexes (p> 0.05). 13.2% had
some degree of body dissatisfaction and more so for females (p = 0.045).
Anthropometric parameters and body dissatisfaction did not present a
relationship with obese schoolchildren self-esteem (p> 0.05). A significant
relationship was found between self-esteem and body image dissatisfaction in
normal weight students (Rho = -0.15, p = 0.015).

Conclusion: in this study, schoolchildren self-esteem showed no
association with anthropometric parameters or with body image dissatisfaction
in obese children. On the other hand, obesity was related to body

dissatisfaction.

Key words: Body image, self-esteem, obesity, schoolchildren.
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Introduction

Childhood obesity has become a global public health problem,
generating growing concern in industrialized nations (1, 2), since being
overweight at an early age is a predictor of obesity and greater risks to physical

and mental health throughout adulthood (3).

Obesity in schoolchildren is mainly due to consumption of unhealthy
foods that are high in fat, sugars and calories, and the considerable decrease of
play time due to the use of technology during recreation (4), a situation that
increases as the years pass as a product of excess academic activities in place

of activities which generate physical and psychosocial well-being in children.

School-age obesity is associated with psychosocial problems such as
deficiencies in social co-existence and quality of life (5). It has been observed
that obese children tend to have affective problems, mainly low self-esteem,
body dissatisfaction and depression (5-9), affecting their academic
performance, as well as social and family interaction (5, 10). In addition, obese
children with declining levels of self-esteem present significantly higher rates of
sadness, loneliness, anxiety, and are more likely to engage in high-risk
behaviors such as smoking or alcohol consumption (10). Therefore, diagnosis,
prevention and treatment are common health policies in many countries,

making research on their characteristics a priority objective.

Children with emotional and behavioral problems have a high risk of
academic failure (11), which is evident in primary school. With the added
problems of self-esteem produced by childhood obesity (12), the situation
becomes more complex due to high percentages of obese schoolchildren

globally.
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Self-esteem refers to a person's self-assessment and may be different in
diverse contexts such as family, school and society; therefore, we can consider
that one can have a good self-concept in the family context, but deficiencies in
the academic (13). Evaluation of self-esteem from an academic point of view
helps the educational system understand aspects that affect academic
performance. This knowledge is critical if we consider that low socioeconomic
status (SES) schools in Chile present high levels of obesity (14), social
segregation (15), and negative school environments which affect not only

physical health but mental health as well(16).

Schools today are required to achieve certain academic results and
comply with different standards, independent of their SES; however, there is a
lack of information on factors that may affect schoolchildren self-esteem, which
is considered a key factor in academic achievement. The present study
addresses this lack of knowledge, suggesting that overweight and obese
students have low self-esteem. This result is associated with elevated
anthropometric parameters and body image dissatisfaction. The objective of the
research is to determine if there is a relationship between anthropometric
parameters and body image dissatisfaction, with the self-esteem of overweight

and obese children from low SES schools.

Participants

A cross-sectional study involving 514 schoolchildren (233 females and
281 males), 11.94 + 1.16 years of age, belonging to the Araucania region
(Chile). The sample was selected for convenience purposes and assessments
were made regarding age, sex, anthropometric aspects, schoolchildren self-
esteem and body image satisfaction. The research was carried out in highly
segregated low SES schools(17) according to the school vulnerability index
provided by the Chilean Ministry of Education and was distributed as follows:
257 (50.0%) schoolchildren presenting normal weight, 133 (25.9%) overweight
children and 124 (24.1%) obese children, without differences in proportions

between males and females (p = 0.778).
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Inclusion criteria required participants to present informed consent by
their parents and themselves to take part in the study, to be enrolled in the
school being studied and to be between 10 and 13 years of age. Students with

physical, sensory or intellectual disabilities were excluded.
Instruments

The body fat percentage (BFP) and body mass (kg) were evaluated
using a TANITA scale, Scale Plus model UM - 028 (Tokyo, Japan). Students
were evaluated with bare feet and with the least amount of clothing possible.
Size (m) was estimated with a Seca® model 214 height rod (Hamburg,
Germany), graduated in mm. The body mass index (BMI) obtained by dividing
body weight by size in meters squared (kg/m2) was used to estimate the degree
of obesity according to the international rating criteria given by the Center for
Disease Control and Prevention (CDC) to verify corresponding ages and
percentiles related to sex. Childhood obesity is defined as having a BMI equal
to or greater than the 95th percentile for children of the same age and sex and
being overweight is defined as having a BMI between the 85th percentile and
the 95" (2) percentile.

Waist circumference (WC) was measured using a Seca® model 201
(Hamburg, Germany) tape measure at umbilical scar level (18). The waist to
height ratio (WHtR) is obtained by dividing the waist circumference (WC) by the
height and is used as a tool to estimate fat accumulation in the central area of
the body. A ratio greater than 0.5 indicates an increased cardio metabolic risk
(CMR) (19).

The Body Shape Questionnaire (Spanish version) (BSQ) (20) was used
to identify body image dissatisfaction 8. The questionnaire was composed of 34
items that have a Likert scale with six points: one = never, two = rarely, three =
sometimes, four = often, five = very often and six = always. The maximum score
which can be obtained is 204 points, with a minimum of 34 points, and are
divided as follows: a) less than 81 = no dissatisfaction with body image; b) 81-

110 = mild dissatisfaction; c) 111-140 = moderate dissatisfaction and d) greater
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than 140 = extreme dissatisfaction(21). In the present study the questionnaire
obtained an internal consistency of Cronbach's Alpha = 0.86.

For the measurement of schoolchildren self-esteem, we used the TAE-Student:
Self-Esteem Test (22), via a general self-report in relation to norms established
by age. A point is added for each positive answer and 0 points for negative
answers. The sum of the gross score is transformed to a T score according to
norms by age and the students are identified according to the following
categories: Normal self-esteem; Scores greater or equal to 40 points, Low self-
esteem; Score between 30 and 39 points and Very low self-esteem; Scoring
Equal to or less than 29 points. The level of internal consistency reached in this

guestionnaire presented an Alfa CronBach = 0.83.

Procedure

Previously trained research assistants visited selected schools during the
2017 Chilean school year and carried out the assessments on those children
who presented parental consent and their own assent. Anthropometric
assessments were carried out in a favorable space facilitated by the school,
with optimum temperature and reliable privacy. Surveys were applied on
different days than the anthropometric evaluations in classrooms. A survey was
applied per day. The evaluations took place during physical education classes

and in the morning.

Statistical Analysis

Statistical analysis was performed with SPSS v 23.0 software. The
continuous variables showed non-parametric distributions and were expressed
as medians, incorporating the mean and standard deviation. Differences
between groups were determined using the Mann Whitney U test. Qualitative
variables were expressed in proportions and compared between groups with
the Chi2 test. The relationship between variables was evaluated through

Spearman’s Rho. Values of p <0.05 were considered statistically significant.
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Results

Sizes were significantly greater for males (p = 0.033), whereas Body Fat
Percentages (BFP) were higher for females (p = 0.04). The other

anthropometric variables did not present significant differences (Table 1).

Table 1. Anthropometric, physical and psychosocial characteristics in

schoolchildren

Variable Total Females Males p-

value
(n=514) (n=233) (n=281)

Age (years) 12 (11.94+1.16) 12 (11.88+1.13) 12 (11.99+1.18) 0.215

BM (kg) 51(52.31+12.37) 51.1(52.00+10.8) 51(52.57+13.52) 0.976

Size (m) 1.55 (1.55+0.11) 1.54 (1.54+0.09)  1.56 (1.56+0.2) 0.033

BMI (kg/m?) 21.3(21.65+3.98) 21.6 (21.90+3.80) 20.8(21.45+4.1) 0.156

WC (cm) 73 (73.79£10.74) 72 (73.00£9.80) 73 (74.44+11.4) 0.106

WHIR (WC/ size)  0.47 (0.48+0.07) 0.47 (0.48+0.06) 0.47 (0.48+0.7) 0.497

BFP 24.3 (24.75+7.29) 24.7(25.39+7.27) 23.8(24.23+7.2) 0.039
BSQ (score) 47 (54.60+26.96) 47.5(55.69+26.3) 46 (53.69+27.7) 0.090
TAE (score) 53 (51.65+13.37) 53(53.30+14.38) 52(50.29+12.4) 0.202

Data shown represent median (mean + standard deviation), p values <0.05,
statistically significant Mann-Whitney U-test. BM: Body mass. BMI: Body mass
index. WC: Waist circumference. WHtR: Waist to height ratio. BFP: Body fat
percentage. TAE-Student: Self- Esteem Test. BSQ: The Body Shape

Questionnaire.
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Psychosocial variable categorization showed that 18.9% of
schoolchildren and adolescents had low or very low self-esteem, without
observing significant differences according to sex. Regarding body satisfaction,
13.2% had some degree of body dissatisfaction, with mild dissatisfaction
predominating. Greater body dissatisfaction was observed for females (p =
0.045). It was also observed that the highest frequency in the studied population
was normal weight, followed by overweight, with obesity similarly distributed
among males and females (p = 0.778). The CMR (RCE> 0.5) was present in
29.8% of schoolchildren (Table 2).
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Table 2. Proportion of schoolchildren according to psychosocial variables,

nutritional status and cardio metabolic risk

Variable Total Females Males Valor
(n=514) (n=233) (n=281) dep

Self-esteem level

Normal 417 191 (81.97) 226 (80.43) 0.367
(81.13)

Low 56 (10.89) 21 (9.01) 35 (12.46)

Very Low 41 (7.98) 21 (9.01) 20 (7.12)

Body image

dissatisfaction

No 446(86.77) 196 (84.12) 250 (88.97) 0.045

Mild 38 (7.39) 22 (9.44) 16 (5.69)

Moderate 18 (3.50) 12 (5.15) 6 (2.14)

Extreme 12 (2.33) 3(1.29) 9 (3.20)

Nutritiona status

Normal (>p5) 257(50.0) 123 (53.0) 133 (47.3) 0.078

Overweight (>p85) 133 (25.9) 64 (27.6) 69 (24.6)

Obese (>p95) 124 (24.1) 45 (19.4) 79 (28.1)

Cardio metabolic

risk

No risk (RCE<0.5) 361 (70.22) 168 (72.11) 193 (68.67) 0.396

Risk (2 0.55) 153 (29.78) 65 (27.89) 88 (31.33)

The data shown represent n (proportions), p value determined by Chi2 test, p

<0.05 considered statistically significant.

Table 3 associates nutritional status and body dissatisfaction. Those with

obesity present

the highest

proportion of dissatisfaction (P <0.001).
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Schoolchildren self-esteem was not associated with nutritional status (p =
0.151).

Table 3. Association of psychosocial variables with nutritional status

Normal (n=257) Overweight Obese p-value
(n=133) (n=124)
Self-esteem
Very low 26 (10.10) 8 (6.00) 5 (4.00) 0.151
Low 26 (10.10) 8 (6.00) 5 (4.00)
Normal 30 (11.70) 15 (11.30) 10 (8.10)
Very low 201 (78.20) 110 (82.70) 109 (87.90)

Body image dissatisfaction

No 242 (94.20) 116 (87.20) 88 (71.00) <0.001
Mild 12 (4.70) 12 (9.00) 14 (11.30)

Moderate 3 (1.20) 4 (3.00) 11 (8.90)

Extreme 0 (0.00) 1(0.80) 11 (8.90)

The data shown represent n (proportions), p value determined by Chi2 test, p

<0.05 considered statistically significant.

Table 4 shows that the anthropometric parameters evaluated were not
significantly correlated (p> 0.05) with schoolchildren self-esteem levels, but the
body image dissatisfaction score was related to the BMI, WC and RCE
significantly (p <0.05). Likewise, in normal weight students, an inverse and
significant relationship was found between self-esteem and body image
dissatisfaction (Rho = 0.15, p = 0.015).
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Table 4. Association of psychosocial variables with anthropometric parameters

Variable Normal Overweight
Obese
Rho, (p-value) Rho, (p-value) Rho, (p-value)

TAE

BMI 0.11, (0.114) 0.18, (0.116)  0.031,(0.731)
WC 0.42, (0.506) 0.07,(0.940)  0.01,(0.993)
WHtR 0.85,(0.175) 0.06, (0.941)  -0.02, (0.867)
BFP 0.02, (0.589) -0.07, (0.915) -0.02,(0.456)
Seelf-esteem -0.15, (0.015) 0.052,(0.556) -0.99, (0.276)
BSQ

BMI 0.20,(<0.001) 0.21, (0.001)  0.10, (0.002)
wcC 0.15,(<0.001) 0.20, (0.002)  0.13,(0.036)
WHIR 0.22, (<0,001) 0.23,(<0.001) 0.22, (<0.001)
BFP 0.08, (0.079) 0.06, (0.373)  0.08,(0.174)
Seelf-esteem -0.15, (0.015) 0.052,(0.556) -0.99, (0.276)

The data shown represent Spearman’s Rho, (p-value), p <0.05 considered

statistically significant. TAE-Student: Self-Esteem Test. BMI: Body mass

index. WC: Waist circumference, WHtR: waist to height ratio. BFP: Body fat

percentage. BSQ: The Body Shape Questionnaire
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Discussion

The objective of the investigation was to determine if there is a
relationship between body image dissatisfaction and different anthropometric
parameters with self-esteem of overweight and obese schoolchildren from low
SES schools. As the main finding of this study, we found that a high percentage
of schoolchildren presented low or very low school self-esteem and this
condition was not related to body image dissatisfaction nor conditions of being
overweight or obese. However, those students with normal weight presented a
significant relationship between higher levels of self-esteem and lower body

dissatisfaction.

A total 13.2% of the study sample had some degree of body image
dissatisfaction, with a predominance of mild and significantly higher
dissatisfaction in females. High anthropometric parameters were significantly
associated with body dissatisfaction, as was a study with British schoolchildren,
where those with higher adiposity had lower body estimates in males and
females from different ethnic groups (23). A study carried out in Chile, which
related anthropometric parameters with body image dissatisfaction in
schoolchildren of different urban and rural ethnic groups, reported similar
results, with higher BMIs, WCs and levels of body image dissatisfaction. These

parameters were associated with increased risks of eating disorders (24).

The overweight and obesity conditions were associated with body image
dissatisfaction, with results similar to those in a study where females from
primary schools in the United States were evaluated, and BMI was shown to be
a significant indicator of body image dissatisfaction, since the paralyzed females
with greater body mass implied exposing themselves to mockery (25). A recent
study in Chile reported similar results, where the obesity condition is associated
with higher levels of body image dissatisfaction and other negative physical and

anthropometric factors for children's health (26).
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A high percentage of students (20% approx.) had low or very low school
self-esteem, negative results since higher self-esteem was related to many
positive mental health aspects such as positive perceptions, academic
achievements and persistence. On the other hand, low self-esteem was
associated with family problems, less perceived social support, and is even
considered a predictor of higher suicide rates (27). For this reason, the results
are alarming if we consider that two out of ten children evaluated can see their
academic performance and mental health affected. Likewise, there were no
significant differences between distribution according to gender and no
relationship was found with anthropometric measurements, results similar to
those found in a meta-analysis, where a modest association between obesity
and self-esteem was reported (5), however, it is important to consider that
children with obesity are more likely to be victimized by their peers in general
(28) and this could damage their self-esteem. Research conducted in Australian
students of a similar age to those in the present investigation reported that
obesity affects the self-perception of children who enter adolescence, especially

for females (29).

By linking school self-esteem with body image dissatisfaction, a
significant association was not found in overweight and obese schoolchildren,
disagreeing with the literature, where an investigation was conducted to
determine if overweight adolescents differed from adolescents with normal
weight in terms of their self-esteem. It was reported that those with excess
weight seem to suffer from low self-esteem and this may be due to body
dissatisfaction (30). Of the psychological components, Body dissatisfaction is
the component most strongly related to childhood obesity and is a predictor of
low self-esteem in obese children (12). Low self-esteem may be due in part to
dissatisfaction with body size (31) or concerns about being overweight (32) that
negatively affect the social and attitudinal perception that the children have on
their own body (33). In a study where Korean schoolchildren were evaluated,
obese children showed greater body dissatisfaction and lower self-esteem than
those with normal weight and overweight, but without higher levels of

depression. In addition, obese children with body dissatisfaction had
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significantly lower self-esteem and higher levels of depressive symptoms than
obese children without body dissatisfaction and normal weight children (12).

Limitations

Some research limitations were to not make comparisons among
schoolchildren with different SES, since there may be other factors related to
low school self-esteem, potentially limiting the results initially reported,
regardless of nutritional status, because the students evaluated were from low
SES and present high levels of segregation which affects different psychosocial
and emotional variables for their development (15, 17). In addition, there is a
need to study, in greater depth, the academic dimensions of self-esteem in
overweight and obese children, since it can be a new variable that, together
with educational segregation, produces negative academic results for the most

vulnerable children.

Conclusion

In conclusion, body image dissatisfaction and elevated anthropometric
parameters were not related to levels of schoolchildren self-esteem in
overweight and obese children from schools with low SES. It is also important to
consider that all these variables affect the integral development of children, their
mental health and are also associated with factors of greater complexity that
alter their social behavior and academic performance, especially in a society in
which the body is considered as a reference of personal identity, overwhelmed
by social pressure. These results suggest the need to carry out new research
on different factors that may be affecting schoolchildren self-esteem in the
educational system, especially considering that in the study sample, students
with normal weight presented a relationship between lower levels of body

dissatisfaction and higher levels of schoolchildren self-esteem.

Implications for schoolchildren health

Results suggest that the student’s evaluated belonging to low SES

schools include high percentages of overweight and obese children, as well as
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body image dissatisfaction and low levels of self-esteem. This generates the
need to take actions that contribute to improving these indicators in schools with
these conditions, since childhood obesity not only causes damage to physical
health but also to mental health and personal projections of schoolchildren. In
Chile, segregated schools are those with the lowest levels of academic
performance in national and international evaluations, and in addition they
present greater obesity and cardio metabolic risks. The implementation of
physical activity programs is recommended, since these are directly related to
improvements in nutritional status and mental health in children. Quantifying the
risk of psychological distress along with cardio metabolic risk and academic
performance should facilitate a greater quantity of resources for the treatment of
childhood obesity in vulnerable and segregated schools.

Human Subjects Approval Statement

The research and its protocols were carried out considering the norms
and ethical principles established in the Declaration of Helsinki 2013, approved
by the Bioethics Committee of the University of La Frontera, Chile (project
FP16-0013).
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Articulo IV
Feasibility of incorporating high-intensity interval training in
physical education programmes to improve body composition
and cardiorespiratory capacity in overweight students: A

systematic review

Pedro Delgado-Floody, Pedro Latorre-Roman, Daniel Jerez-Mayorga, Felipe

Caamafio-Navarrete, Felipe Garcia-Pinillos.
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Abstract

Objective: The main aim of this systematic review is to critically analyse
whether it is feasible to apply high HIIT-based programmes in physical
education classes to improve body composition and cardiorespiratory fitness of

overweight and obese students.

Methods: We searched databases for literature dating between January
2010 and April 2017. The search was carried out using the following keywords
and their combinations: obesity or overweight or obese and child or adolescents
or children or teen and high-intensity or high-intensity interval training or high-

intensity interval exercise or high-intensity intermittent exercise.

Results: A systematic focus was used to evaluate the 158 articles
identified for the initial revision. The methodological quality of the selected
studies was evaluated according to the PEDro scale. Seven studies complied
with the inclusion and quality criteria for the review. Interventions described in
the studies improved maximum oxygen consumption (VO2zmax), metres run in the
Yo-Yo test, maximum aerobic speed (MAS), physical performance, heart rate
and variability, as well as cardiorespiratory capacity/endurance. According to
the studies included in this review, body composition underwent significant
changes in certain parameters, such as reduced body fat percentage, increased

muscle mass, and reduction of BMI and waist circumference.

Conclusions: The reviewed intervention programmes showed
improvements in the variables studied, with interventions two or three times
weekly based on high-intensity interval training. Additionally, these results show
the feasibility of applying HIIT in physical education classes, especially given its

time-efficiency and adherence by students.

Keywords: childhood obesity, high-intensity interval training, cardiorespiratory

fitness, physical education.
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Introduction

Childhood obesity is a complex condition that can drive many risk factors
(1, 2). Childhood obesity (CO) is characterized by an increase in body mass
index (3), and consequently results in an imbalance between food input and
energy spentThis pathology is a worldwide health problem, with an increasing
prevalence in juvenile and adolescent populations, especially over the last few
decades(4, 5). This increase is associated with various chronic illnesses, such
as metabolic syndrome, type-2 diabetes, cardiovascular disease, cancer,
arthritis, in adulthood (6), higher probability of obesity (7) and low
cardiorespiratory capacity. The last of these is a measurement of how the body
functions and improves, and through training, should play an important role in
activities related to promoting physical activity, which is a fundamental
component of a healthy lifestyle for children and adolescents (8). At the same
time, high cardiorespiratory capacity is associated with lower cardiometabolic
risk (9).

An effective strategy for prevention and treatment of CO includes a
collaborative effort within the school environment. Modification of physical
education (PE) curricula in schools has demonstrated consistent changes in the
quantity of physical activity and student motivation, producing beneficial effects
on quality of life (10) and other biomarkers (11). Without a doubt, adequate
exposure to PE effectively contributes to a healthier lifestyle among children
during their lifespan. However, many PE programmes do not comply with
recommendations in terms of class times and intensity, with time lost to
activities related to management (12). For this reason, research into the effects
of physical exercise on CO and its associated risks is paramount.

To combat CO, healthy feeding and/or aerobic training is a viable option
(13). However, although continuous aerobic training is generally included in
intervention programmes, high-intensity interval training (HIIT) with low volume
can provoke similar or better responses than traditional continuous aerobic

training, despite the short amount of time that HIIT requires (14). HIIT is

92



Delgado Floody, P (2018) Tesis Doctoral Internacional

described as physical exercise characterized by brief and intermittent sets of
vigorous exercise, balanced with rest periods or low-intensity exercise (14, 15).
In some studies (16, 17), health improvements were produced after only
six sessions of HIIT. Little et al. (16) observed a significant reduction in
hyperglycaemia and increases in oxidative capacity of skeletal muscle after two
weeks of HIIT. Currently, there is considerable evidence to support HIIT as a
time-efficient training method to induce cardiovascular, as well as muscular-
skeletal adaptations, and is well tolerated by overweight and pre-diabetic people
(18-20). It has also been demonstrated that HIIT significantly increases aerobic
capacity (21, 22) and promotes a series of muscle adaptations that increase
oxidative capacity of fat, and increase glucose tolerance. In fact, HIIT increases
maximum activity and protein content of mitochondrial enzymes, such as

synthase citrate and cytochrome oxidase (23, 24).

Recently, a systematic review on children and adolescents reported that
HIIT programmes are a time-efficient tool for improving biomarkers of
cardiovascular disease (25). Additional recommendations regarding the
duration of the exercise and rest intervals remain scarce due to the
methodological limitations and general lack of available studies. It also bears
highlighting that most research on HIIT programmes have been carried out on
adults, and therefore more studies are warranted in child and adolescent
populations. The question as to whether HIIT can be used as treatment and a
preventative measure for obesity in school-aged children, in order to determine
the feasibility of applying HIIT in school PE programmes, remains unanswered.
Therefore, the main aim of this systematic review is to critically analyse whether
it is feasible to apply high HIIT-based programmes in PE classes to improve the
body composition and cardiorespiratory fithess of overweight and obese

students.
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Materials and Methods

Search strategy

This systematic review was carried out following Preferred Reporting
Items for Systematic Reviews and Meta-Analyses (PRISMA) recommendations
(26). The following databases were used: Web of Science, Scopus, MEDLINE,
SportDiscus and PUBMED. The keywords used in the search and their possible
combinations were: obesity or overweight or obese and child or adolescents or
children or teen and high-intensity interval training or high-intensity interval
exercise or high-intensity intermittent exercise.

Inclusion criteria

The inclusion criteria were the following: a) children and adolescents
classified as overweight or obese between 6 and 19 years old exclusively; b)
studies published between 31 January 2010 and 31 January 2017; c) studies
that included anthropometric and cardiorespiratory capacity evaluations in pre-
and post-intervention; d) studies in English published in peer-reviewed journals;
e) studies that used HIIT in a single or combined form with other types of
methods, and for this reason, those that used high-intensity exercise balanced

with recuperation periods, according to the definition of HIIT (14, 15).

Studies where caloric restriction was applied, interventions that used
pharmaceuticals, or those centred on programmes aimed at adolescents with
hormonal imbalances and eating disorders were excluded.

Quality assessment

Two reviewers (P.D. and D.J.) independently selected titles and abstracts
of potential studies identified by the search strategy. Study quality was
determined through the Evidential Physiotherapy (PEDro) database (27), with
scores ranging from 0 to 11 points and cuts of for high-quality studies set at 6
points. Only studies with PEDro scores of 6 or more points were considered
(28).
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Results

The search procedure allowed us to identify 158 potential articles (Web
of Science, N = 29; SCOPUS, N = 81; Medline, N = 14; SportDiscuss, N = 10;
PUBMED, N = 24). In the initial analysis, 53 references were excluded after
checking their duplicates. Subsequently, a total of 70 articles were excluded
after reading the title and summary. Among the remaining 35 articles, after
reading the full text, 7 articles were selected as relevant according to eligibility

criteria after quality assessment (29-35) (Figure 1).
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.0
3
Sg Records identidied through Additional records identified
& database searching - through other sources
= (n =158) (n =0)
v v
- Records after duplicates removed
£ (n=53)
=
()
<
(&)
(9]
\4
Records Screened - Records Excluded
(n =105) (n =70)
2
Q v
2
& Full-text a”"?"?s, gssessed 1 _| Full-text articles excluded, with
eligibility g reasons (n =28)
(n =35)
\
ko)
% Studies included in quantitative
733 synthesis
= (n=7)

Figure 1. Flowchart illustrating the different phases of the search and selection
of the studies. HIIT-based training programmes
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Among high-intensity training modalities, method protocols with interval
characteristics were found as follows: 1) high-intensity games in PE classes,
wherein 6-minute repetitions were performed, followed by 2 minutes of recovery
over two weeks, with a real work time of 40 minutes, alternating different
exercises and games (34, 35); 2) HIIT and combined plyometric, where HIIT
consisted of two sets of six 30-second running repetitions at 100% peak speed,
followed by 30 seconds of recovery at 50% peak speed, 3 times per week for
three months (33); 3) a protocol of high-intensity resistance training (RT) with 9
maximum repetitions (MR) x 3 series x 9 exercises with 4 minutes of recovery
between series and 3 minutes of recovery between exercises, for a duration of
12 weeks, followed by 6 weeks of an aerobic programme (31); 4) HIIT method
where a race protocol was applied 3 times a week, for 12 weeks, with 12
intervals at 120% maximum aerobic speed (MAS) — each interval lasted 15
seconds, followed by 15 seconds of recovery (29); 5) HIIT was performed on
an outdoor track, which involved repetitions of 15 seconds at 100% MAS with
15 seconds recovery at 50% MAS, with a volume greater than 8 minutes
between the ninth and twelfth weeks (30); 6) HIIT protocol applied 3 times a
week for 6 months, with repetitions at 70-85% intensity of the reserve heart rate
(HRres) on a treadmill, with a total volume of 30 to 45 minutes per session (32)
(Table 1).

Outcome measures

Body composition was determined through different methods and
parameters: body mass (BM), waist circumference (WC), body mass index
(BMI) (29, 31, 32, 34), BMI z-score (30, 33), estimated body fat mass (BF) (29,
30, 32, 33, 35) and fat-free mass through bioelectrical impedance (31, 33, 35).
Determination and estimation of cardiorespiratory fithess was developed
according to the following strategies: intermittent Yo-Yo test (29); field test with
analysis of gases and VO,max determination (30, 31); incremental test on a
cycle ergometer with gas analysis and determination of VO,max (32, 33);
treadmill protocol (34, 35) (Table 1).
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Table 1.- Studies (n = 7) examining the effects of HIIT on cardiorespiratory

fitness and anthropometric parameters in obese children and adolescents

Estudio Subject Study Training program Outcomes Result
description design
Lau et al. n=15 Randomize HIIE =12 sets x 15- BMI { Sum
(2014)* Age: 11.0+ 0.6  d clinical second at 120% MAS  (kg/m2) of
years trial. followed by a 15- Skinfold skinfolds
Weight: 51.1+  HIIE, LIIE second passive thickness (mm)
6.6 kg and CON recovery. (mm) T YYIET
Size: 146.7 + Duration: 6 weeks, Sum of distance
5.2cm. three times a week. skinfolds covered
BMI: 23.7 £ 2.3 (mm) (m)
kg:m2 YYIET
YYIET distance (level one)
covered (m):
277.3+£63.2m.
MAS: 10.9 + 0.3
kmh ™2
Raciletal. n=17 Randomize HIIT=3 sessions x 4-8 BM (kg), 4 BM
(2016)*° Age: 14.2+1.2  d clinical min (15 s/15 s)15- BMI-Z- ! BMI -
years. trial. HIIT, second at 100% MAS score Z-score
Weight: 87.3 + MIIT and follow by 15s BF (%) lwce
4.5 kg CON recovery at 50% MAS. WC (cm) | %BF
Size: 164.0 £ 3-min of inter-session VOjmax P VO iy
5.0 cm. passive recovery (L-min'l)
BMI Z- period.
score=3.4+0.4 Duration: 12 weeks,
WC:94.0+6.0 three times a week.
BF%: 40.3 +
1.5.
VO2,ay: 2.98 +
0.27 Lmint
Fiorilli et n=14 Randomize HRT: 3 sets of 9- BM (kg) | %BF
al. (2017)*" Age: 12.21+ d clinical repetition maximum, 4 M| ™ EEM
0.43 years trial. HRT,  minutes of recovery (kg-m-2), N VOomax
Weight: 68.51 + MRT and between sets and 3 WC (cm) (ml/kg/mi
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13.15 kg AT group minutes of recovery BF% n)
Size: 156.0 cm. between exercises. LM (kg)
BMI: 27.48 £ Duration: 16 weeks VO,uax
3.59 kg-m2 three sessions per (ml/kg/min)
WC: 88.21 + week.
9.61 cm.
BF%: 33.33 +
7.29
VO2max: 30.21
+3.02
ml/kg/min™.
Hay et al. n=38 Randomize HIT: 70-85% HRres BM (kg)
(2015)* Age: 15.3+1.7 d clinical Duration: 6- month, BMI T VOouax
years trial. HIT, three times a week. (kg-m-2) (ml/kg/mi
BM:89.1 + 15.7 moderate- WC (cm), n)
kg intensity BF%
BMI:32.6 + 4.8 and CON trunk fat %
kg-m2 VOomax
BMI Z-score: (ml/kg/min)
2.00+£0.42
WC: 107.6 £
2.3cm.
BF (%) 40.1+
4.6
Trunk Fat (%):
17.2+09
VO2peak: 24.2
+ 3.6 ml/kg/min’
l.
Racil etal. n=23 Randomize HIIT= 6-8 blocks per BMI z- ! BM
(2015)* Age: 16,6 £ 0,9  d clinical session of 30-sruns at  score dIMC z-
years trial HITT, 100%MAS, with 30-s WC (cm) score
BM:83.9+4.5 P+HIT and active recovery BF (%) wce
kg CON between bouts at 50%. LM (kg) ! BF%
Size: 1.63 + Duration: 12 weeks, VOspeak 1 VOpea
0.05 m. three times a week. (ml/kg/min). (mllkg/mi
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BMI Z-score:
2.9+0.2
WC:93.0+5.0
BF%: 39.3+ 1.7
LM: 50.9+2.9
kg.

VO2peak: 36.7

+ 1.1 ml/kg/min’
1

n)

McNarry et n=15 Randomize EX= high intensity BM (kg),
al. (2015)** Age:9.3+0.9  d clinical discontinuous games ~ BMI T VOzpea
BM: 49.1 £ 10.8 trial EX bouts of 6-min high- (kg-m-2), (ml/kg/mi
Kg and CON intensity exercise VO2peak n)
Size: 143.3. £ followed by 2 min of (ml/kg/min).
9.2cm recovery (6 games per
BMI: 23.7 £ 3.6 session) and a 4-min
kg-m2 circuit.
VO2peak: Duration: 6 weeks, two
2.24+0.38* times a week
L/min~L
Lambrick n=28 Randomize EX= high intensity BM (kg), lwc
et al. Age: 9.3+0.9 d clinical discontinuous games BMI LM
(2015)* years trial bouts of: 6-min high- (kg-m-2), ™ EEM
Weight: 48.9 + EX and intensity exercise CC, 1 VOzpear
11.0 kg CON followed by 2 min of WC(cm), (mi/kg/mi
Size: 143+ 9 recovery (6 games per BF%, LM n
cm session) and a 4-min (kg)
BMI: 23.7 + 3.6 circuit. VO2peak
kg-m2 Duration: 6 weeks, two  (ml/kg/min).
WC:73.2+ times a week.
10.2 cm
BF% 25.9 +
10.7
LM: 15.0+ 3.6
kg.

VO2peak: 46.1
+ 5.8 ml/kg/min’

1

BMI: body max index; WC: waist circumference. BF: body fat. LM: lean mass.

LIIE: low intensity intermittent exercise. HIIE: high intensity intermittent exercise.
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HIIT: high intensity interval training. MIIT: moderate-intensity interval training.
CON: control group. HRT: High intensity resistance training. MRT: moderate-
intensity resistance training. AT: aerobic training. P: plyometric training. P+HIIT:
plyometric exercise combined with HIIT. EX: exercise. YYIET: Yo-Yo
intermittent endurance test. MAS: maximal aerobic speed. HRres: reserve heart

rate. T: Significant increase.  : Significant reduction.

Quality assessment

Study quality for the seven selected articles was evaluated through the
PEDro scale. There was 7 points out of a maximum of 11 (Table 2). This is
mainly due to: i) assignment concealment not being entirely relevant in studies
of this nature; ii) given the nature of HIIT, it is difficult to blind participants, since
they are previously informed of the type of activity that is going to be done; iii)
blinding the persons who apply the interventions (i.e. teachers) is not applicable

in this case.

Table 2. - Physiotherapy evidence database scale (PEDro).

TotalScore

Lauetal. (2015)*° | 1| 1| o| 1| o/ o o 1| 1| 1 7
Racilet al.(2016)* | 1 1/ ol 1| o] o of 1 1 1 7
Fiorilli etal. (2017)*| 1| 1| o 1| o o] of 1| 1| 1 7
Hay et al. (2016)**| 1| 1| o| 1| o/ o o 1| 1| 1 7
Racilet al. (2015)**| 1| 1| o| 1| o/ o o] 1| 1| 1 7
McNarry etal. (2015 | 1 1 0 1 0 0 0 1 1 1 7
Lambrick et al (2015)* | 1 1/ o 1| 0| of o© 1 1 1 7

Notes: 0 = item was not satisfied; 1 = item was satisfied. Item 1: eligibility

criteria were specified; Item 2: subjects were randomly allocated to groups; Item
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3: allocation was concealed; Item 4. the groups were similar at baseline
regarding the most important prognostic indicators; Item 5: there was blinding of
all subjects; Item 6: there was blinding of all therapists who administered the
therapy; Item 7: there was blinding of all assessors who measured at least one
key outcome; Item 8: measurements of at least one key outcome were obtained
from more than 85% of the subjects initially allocated to groups; Item 9: all
subjects for whom outcome measuments were available received the treatment
or control condition as allocated , or where this was not the case, data for at
least one key outcome were analyzed by “intention to treat”; Item 10: the results
of between groups statistical comparisons are reported for at least one key
outcome; Item 11: the study prevides bothpoint measurements and

measurements of variability for at least one key outcome.

Discussion

This systematic review aimed to critically analyse whether it is feasible to
apply high HIIT-based programmes in PE classes to improve the body
composition and cardiorespiratory fitness of overweight and obese students.
The analysis included seven studies, which reported different results according
to study variables proposed for this review. Of the seven studies selected, three
were conducted in children under 12 years old (29, 34, 35) and four studies
were on adolescents between 12 and 18 years old (30-33). HIIT protocols
consisted of 2—-3 sessions per week (MAS = 100-120%, VO,max = 100%,
HRres = 70-85% and 9MR), working times were 15 s with passive or active
pauses of 15 s, up to 6 minutes of work with 4-minute pauses, for a minimum
duration of 6 weeks and a maximum of 24 weeks. The main findings were: 1)
improvements in body composition with less time compared to less-intense
exercise; 2) improvements in cardiorespiratory fitness; 3) greater adherence to
cost effectiveness, making it more attractive and with a smaller commitment in
comparison to moderate- or low-intensity exercises; and 4) the HIIT protocols
present high applicability in PE classes due to their shorter duration and
adaptation to school setting.

Body composition
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According to the studies included in this review, significant changes were
reported in body composition in several parameters and these results differed
when compared to control groups that performed other types of exercises or did
not receive intervention. Racil et al. (30) when comparing HIT versus
moderate-intensity interval training (MIIT), found HIT caused greater
improvements in BMI, z-score and %fat mass and WC was reduced only in the
HIIT group. An investigation comparing a HIT programme with HIIT plus
pliometry, produced significant results for both groups in BM, BMI, BF% and
WC in obese adolescents (33). Lau et al.(29) )found a significant decrease in
the sum of skinfolds in overweight children following a 12-series exercise
protocol of 15 seconds, with a 120% MAS and a passive recovery of 15
seconds. These results were higher than those achieved with lower-intensity
(LI) interval exercises and a control group. A high-intensity RT protocol
conducted by Fiorilli et al. (31) led to significant improvements in BF% and fat-
free mass, providing preliminary evidence that moderate to intense RT, followed
by endurance training (ET), can be an effective treatment for overweight
adolescents, with positive effects lasting for up to 12 weeks of follow-up.
Lambrick et al.(35), reported a decrease in WC and an increase in muscle mass
in obese participants after a short-term HIIT-based programme in normal weight
children and obese children. In contrast, a previous study by McNarry (34),
which performed an intervention of similar characteristics, reported
no’anthropometric variations. In addition, Hay et al. (32), compared HIIT with
moderate-intensity ET and did not report any differences in adiposity

measurements between groups.

In some studies, similar results were reported in body composition when
comparing HIIT with ET. However HIIT sessions lasted 70% less time (36). In
another study, HIIT proved to be more effective for weight loss in obese
adolescents, when compared to ET (37). An intervention performed through
different exercise methods reported that HIIT groups obtained greater increases
in fat oxidation rates and greater decreases in BMI compared to LI groups (38).
Racil et al. (39) reported a greater decrease in BF% in HIIT groups compared to

MIIT. With regard to WC, HIIT applied in obese adolescents reported a greater
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decrease than moderate exercise (40). Subjects with HIIT and ET reported
similar energy expenditure in 24 hours post-session (41), which could explain
similar changes in some body composition cases, even though HIIT has a lower
total volume of training and time commitment (42). High-intensity compared to
LI training seems to have additional benefits on obesity and cardiovascular
health, since it improves parasympathetic and autonomic heart modulation in
obese adolescents (43).

Therefore, based on the reviewed studies, the authors suggest that HIIT-
based training programmes are a promising alternative for overweight and
obese young people. In order to produce improvements in body composition,
the authors recommend performing high-intensity exercise interventions 2-3
times/week, with between 100 and 120% MAS, requesting efforts to be between
8 and 10 on the Borg scale (44), with exercises lasting 30—60 s, with a break of
30-90 s, for a duration of 30—40 minutes per session.

Cardiorespiratory capacity

HIIT-based programmes improved VO,max (30, 31, 33-35), performance
in the intermittent Yo-Yo test, MAS (29) and aerobic capacity (32).
Cardiorespiratory fithess has been considered a predictor of mortality when
values lower than normal are presented (45). When comparing results found in
this review with previous studies, we found that 4x4 min interval exercises at
90% maximal HR generate significant increases in VO,max, after 3 months of
intervention (46). Hottenrott et al. (47) showed HIIT exercise caused
significantly greater improvements in VO,max compared to ET. According to a
recent review, HIIT is a time-efficient tool, which increases cardiorespiratory

fitness in adolescents (48).

Araujo et al., (36) found that increases in VO,max are similar in a
continuous training method at 80% peak heart rate for 30—-60 minutes and in
HIIT through sprints. In turn, 8 weeks of HIIT, performing 4 repetitions at 90% —
100% max HR for 20 seconds with 10-second rest periods, generated

significant increases in VO,max of adolescents with low physical activity levels
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(49). Gillen et al. (50) reported that 12 weeks of HIIT, with a total time of 10
minutes, resulted in similar improvements in VO,max when compared to 50-
minute sessions of aerobic training. Similar results were achieved in
improvements of systolic and diastolic heart functions by performing two weekly
HIIT sessions for 13 weeks in place of standard aerobic training (51). In
addition, an intervention comparing HIIT with low-intensity aerobic training, for
six months, showed participants in both groups had a significant reduction in
systolic and diastolic blood pressure. However, beneficial changes in HR and
HR variability were observed only in the HIT group (43). It is important to
consider that although aerobic training is beneficial, its application requires
longer session times to achieve results similar to those using HIIT.

On the other hand, the adverse effect of HIIT is an increase in metabolic
and cardiorespiratory stress. A single exercise session using a 4x4 min protocol
at 90-95% peak power output (PPO) generates increases in VO,, average HR,
ventilation and ventilatory equivalent (52). These results are supported by a
recent study conducted on 17 school-age children, in which there is an increase
in VO2 for 12 series of 30 seconds at 90% max HR (53). Revised HIIT protocols
improve cardiorespiratory capacity, generating increases in VO,max and
significant decreases in systolic and diastolic blood pressure. Maintaining
optimal levels of this capacity plays a fundamental role in preventing associated
risk factors in overweight adolescents. After reviewing the aforementioned
studies, the authors suggest that in order to guarantee HIIT effectiveness,
programmes must respect a minimum frequency of 2—-3 times per week for no
less than 6 weeks. Maximume-intensity exercises should be performed at 100—
120% MAS, requesting effort in each activity to be between 8-10 on the Borg
scale (44), for 30—60 seconds, with a 30—-90 second pause, for a duration of

30—40 minutes per session.
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Adherence

Lack of time is the most commonly cited barrier to sample adherence in
the exercise programmes, so recent studies have focused on identifying time-
efficient training protocols, and the HIIT method, which involves a smaller
volume of commitment, is thus found more attractive (54), which could have
implications for greater adherence (55). Lee et al. (56), report that the HIT
method is a more pleasant strategy than other types of interventions, and those
results agree with those found in a recent review by Stork et al. (57), which
concludes HIIT provokes sensations of enjoyment similar to the traditional
methods. Earnest et al. (58), found superior adherence in subjects who
participated in interval exercise, in comparison to aerobic exercise. HIIT
protocols are viable alternatives to traditional exercises and require a lower total
volume of commitment, adapting to the lack-of-time condition of the population

in general.

Limitations

The limitations of this systematic review are as follows: 1) the studies
considered performed HIIT in different ways (games, running, etc.) and
combined with other training methods, making it more difficult to generate a
specific intervention protocol; 2) studies with caloric restrictions were not
accepted, mainly because this is an uncontrollable variable for the application of
these methodologies in overweight and obese school-age children; 3) sex was

not considered when analysing results.

Conclusion

In conclusion, HIIT-based programmes, in combination with other
methods, show improvements in body composition and cardiorespiratory
capacity, as well as improving health markers and quality of life. In addition,
HIIT methods promote adherence to and enjoyment of this type of activity, and
require less volume of time than low-intensity activities. Therefore, they can be

used in schools as a strategy to combat the childhood obesity pandemic. The
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authors recommend performing interventions 2-3 times per week, with
exercises of 30—-60 s (perceived effort of 8—-10 on the Borg scale), with a 30-90-
second pause, and a duration of 30—40 minutes per session. The minimum time
to see changes in cardiorespiratory fitness is 6 weeks, and 12 weeks in body

composition.
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Abstract

Objective: The purpose of this investigation was to determine the effects
of 28 weeks HIIT-based games during physical education classes on the weight
status, cardiorespiratory capacity and blood pressure of overweight and obese

children.

Methods: The patrticipants included 197 schoolchildren (108 girls and 89
boys), aged between 6 and 11 years (8.39+1.15 years). Was evaluated: BMI,
waist circumference, % body fat, heart rate, blood pressure and
cardiorespiratory capacity. Three groups were established: experimental group
1 (EG1) = 59 overweight schoolchildren, experimental group 2 (EG2) = 92
obese schoolchildren, and control group (CG) = 17 overweight and 29 obesity
schoolchildren (n= 46). The participants in the experimental groups carried out
HIIT twice per week for 28 weeks.

Results: After the 28-week intervention, the participants showed a
significant reduction in body mass index (p<0.001). The waist circumference of
boys in EG2 and waist-to-height ratio in girls EG2 was significantly reduced
(p<0.05). The % body fat diminished in the girls in both groups, and only in the
boys of EG2 (p<0.05). Furthermore, the programme reduced significantly the
number of hypertension and obese schoolchildren considering for age, sex, and
height. Finally, the distance covered in the 6-minute walk test improved

significantly in overweight and obese groups (p<0.05).
Conclusions: The 28-week HIIT-based training programme caused
significant improvements in the cardiorespiratory capacity, anthropometric

variables and blood pressure levels of overweight and obese children.

Key words: physical education; obesity; schoolchildren; high-intensity training;
health.
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Introduction

The prevalence of childhood obesity is reaching epidemic proportions all
over the world (1, 2) and has been declared a global public health problem (3).
Its increase is associated with a higher presence of cardiovascular risk factors

(4) and higher probabilities of becoming an obese adult [5].

Good physical fitness during childhood presents health benefits,
especially cardiorespiratory capacity, which is a basic component of a healthy
lifestyle in children and adolescents (6). High cardiorespiratory capacity is
related to lower cardiometabolic risk, especially when associated with body
mass reduction (7). It has also been shown that overweight children with a high

cardiorespiratory capacity have a healthier cardiovascular profile (8).

Physical activity (PA) has many health benefits in different types of
populations (9); however, one of the main barriers to regular practice in
overweight or obese subjects is a lack of time (10). There is considerable
evidence to support HIIT programmes as an efficient method of inducing
cardiovascular and musculoskeletal adaptations. They are associated with
improvements in cardiovascular health, VO,max, metabolic capacity, and
insulin sensitivity in overweight and obese children and adolescents (11, 12).
HIIT is characterised principally by brief, intermittent bursts of vigorous activity,
interspersed with recovery periods of low-intensity exercise (13).

It has been suggested that HIIT is a powerful stimulus that can provoke
many adaptations similar to or better than traditional continuous aerobic
exercise, despite the low time commitment required. Regardless of the group
studied, the majority of the investigations in HIIT programmes have used
relatively short intervention periods (14, 15). Future work is required involving
long-term interventions in the overweight and obese child population to enable
us to explain more precisely the elements that should be prescribed in HIIT and
their applicability in PE classes to make them an effective tool for treating
overweight and obesity, as school time provides a good opportunity for

promoting PA (16) and also, a well-structured PE intervention improving
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schoolchildren fitness (17, 18). The development of healthy habits during
childhood is crucial for a healthy life, since it will allow individuals to successfully
participate in a variety of leisure or sport-related activities across the lifespan
(19), so early intervention in primary school are clearly needed. Therefore, the
purpose of this investigation is to determine the effects of 28 weeks HIIT-based
games during PE classes on the weight status, cardiorespiratory capacity and

blood pressure of overweight and obese children.

Material and methods

Participants

Participation in the study was voluntary, and the sampling type was
intentional, convenience, because the intervention was developed in PE class,
everyone had to participate. The control group co-founded a course that did not
receive intervention only PE classes. A total of 197 schoolchildren took part
(108 girls and 89 boys), aged between 6 and 11 years (8.39+1.15 years) and
belonging to state schools administered by the Municipality of Temuco, Chile.
The overweight and obese schoolchildren formed the intervention group (EGS),
divided as follows: experimental group 1 (EG1) = 59 overweight schoolchildren
(32 girls and 27 boys); experimental group 2 (EG2) = 92 obese schoolchildren
(49 girls and 43 boys). The control group (CG, n=46) consisted of 17 overweight
and 29 obesity schoolchildren (27 girls and 19 boys).

The inclusion criteria were medically fit to carry out physical exercise,
informed consent of the parents, enrolled in state schools, and aged between 6
and 11 years. To participate in the intervention group, the children also had to
present overweight or obesity, in accordance with international standards, being

classified above the 85th percentile (20).

The exclusion criteria were the presence of musculoskeletal

disturbances, use of medication or surgical procedures that might alter the
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performance and health of the participants; and non-compliance with the

inclusion criteria.

Procedures

All participants received verbal explanations of the programme and the tests
before the start of the study. The participants' body mass (kg) was measured
using a TANITA scales, model Scale Plus UM — 028 (Tokyo, Japan); they were
weighed in their underclothes, without shoes. Their height (m) was estimated
with a Seca® stadiometer, model 214 (Hamburg, Germany), graduated in mm.
The body mass index (BMI), calculated as the bodyweight divided by the square
of the height in metres (kg/m2), was used to estimate the degree of obesity. The
bodyweight status was determined by percentile according to the following
criteria: BMI between p 85 and < p 95: overweight; BMI = p 95: obesity (20).
The waist circumference (WC) was measured using a Seca® tape measure,
model 201 (Hamburg, Germany), at the height of the umbilical scar (21). The
waist-to-height ratio (WHtR) was obtained by dividing the WC by the height and
was used as a tool for estimating the accumulation of fat in the central zone of
the body (22).

To measure the % body fat (BF), the tricipital fold and the subscapular
fold were assessed (Lange Skinfold Caliper, 102-602L, Minneapolis, EE.UU) by
applying Slaughter's formula [23]:

Girls: % BF =1.33 (tricipital + subscapular) -0.013 (tricipital + subscapular) 2 -
2.5
Boys: % BF=1.21 (tricipital + subscapular) -0.008 (tricipital+subscapular) 2 -1.7

The heart rate (HR) and the systolic blood pressure (SBP) and diastolic
blood pressure (DBP) were measured twice: once after 15 minutes of rest,
using widely recognised classification standards for children and adolescents
(24), and once on completion of the 6-minute walk test (6MWT). In both
measurements, an OMRON® digital electronic monitor was used, model HEM

7114 (lllinois, USA). Prehypertension was defined as a blood pressure in at
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least the 90th percentile, but less than the 95th percentile, and hypertension as
blood pressure in the 95th percentile or greater adjusted for age, sex, and
height, through fourth report on diagnosis, evaluation and treatment of high

blood pressure in children and adolescent (24).

The cardiorespiratory capacity was measured using the 6MWT, which
measures the distance a subject can walk in six minutes. This test is
increasingly used in child populations, since it assesses a subject's capacity to
carry out physical exercise (25). The protocol of the 6MWT was performed in a
closed space on a flat surface, 30 metres long, with two reflecting cones placed
at the ends to indicate the length of the circuit. The subjects walked round the
cones. Visible marks were placed every 3 metres to help record the distance
walked. The test was applied by PE teachers during classes, using the words of
encouragement defined in the protocol. The effort perception was monitored
with the modified 0—10 Borg scale (26).

Intervention

The overweight and obese schoolchildren carried out HIT for 28 weeks
(two sessions/week). All the activities took place during PE classes’ time, with a
total of 56 sessions of 60 minutes each twice per week (40 minutes of effective
work). The CG had PE ordinary curriculum class, therefore, was recommended
to maintain their life habits. Children did not participate in extracurricular sports

activities.

The exercises were carried out as HIIT, based mainly on aerobic games
and ludic circuit. The games included similar strategies as those reported in
other studies (27, 28). The games wherein 4-6 minutes repetitions were
performed, followed by 1-2 minutes of recovery (4-5 sets) and the ludic circuit
included 30-60 seconds (running, jumping, throwing, applying) and the
recovery time was 30-60 second, 1:1 relation (2-4 sets), working progressively.
The supervised HIT programme consisted of a five-minute warm-up period —
involving comfortable running and joint movement exercises — followed by

alternating high-intensity exercises at 80-95% of maximum heart rate (MHR),
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using Tanaka's formula in which MHR = 208 — 0.7 x age, which has been
shown to be valid in a child population in Latin America (30). The activity was
monitored through a Polar electro oy, FI-90440 (Kempele, Finland). In the last
part of every class, a five-minute cool-down period was performed to regulate
body temperature and reduce HR levels. The effort of the participants during the

activities was ranked as 8 out of 10, on the modified 0—-10 Borg scale (26).

Statistical analysis

The study data were processed using the SPSS for Windows statistics
programme v.21.0 (SPSS Inc, Chicago, USA). The significance level was set at
p<0.05. The data are descriptive and shown as mean * standard deviation. The
normal distribution of the data and the equality of variances were checked using
the Kolmogorov—Smirnov test and Levene's contrast, respectively. A 3x2
analysis of variance (ANOVA) with repeated measures (group X measurement)
was conducted for the dependent variables. The size of the effect (ES) was
calculated with Cohen's d. Sizes of the effect of less than 0.4 represented a
small difference, whereas sizes of the effect of 0.41-0.7 and greater than 0.7
represented moderate and large differences, respectively (29). The differences
found in the overall weight status between the pre-test and the post-test were

evaluated using McNemar's test.

Results

No between-group differences were found at pre- and post-test (EG1,
EG2 and CG) in the comparisons between the anthropometric variables (BMI,
WC, WHIR, % BF) (p<0.05). After the intervention (post-test), both boys and
girls in EG1 (p<0.001, ES= 0.6) and EG2 (p<0.001, ES=0.4) presented a
significantly lower BMI, while this parameter remained unchanged in the CG.
The WC in boys in EG2 diminished significantly (p<0.05, ES= 0.3). The %BF
diminished in girls in EG1 (p=0.04, ES=0.6) and EG2 (p=0.037, ES= 0.4); while
in boys, it diminished only in the EG2 (p=0.016, ES= 0.3) (Table 1).
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Table 1. Comparison of anthropometric variables Pre and Post Intervention

Girls Boys
Variables Groups Pre Post P-value  Cohen's Pre Post p-value Cohe
Mean (SD) Mean (SD) (group d Mean (SD) Mean (SD) (group x n'sd
x time) time)
Body Mass CG 37.01(8.64)a 39.20(9.25)a <0.001 -0.3 35.21(5.53)a 36.81(5.56)a 0.006 -0.3
(Kg) EG 1 32.76(6.64)ab 32.21(6.32)b 0.147 0.1 33.82(8.90)ab  33.28(8.77)ab 0.188 0.1
EG 2 41.18(9.67)a 40.02(9.41)a  <0.001 0.1 40.66(9.69)a 39.64(8.66)a 0.002 0.1
p-value (time / group) <0.001 <0.001 0.008 0.017
Height (cm) CcG 127.60(9.80) 130.44(8.08)  <0.001 -0.4 128.83(10.46) 131.80(8.59) <0.001 -0.4
EG 1 127.41(8.83) 130.43(9.29) 0.085 -0.3 128.74(10.46) 129.27(17.45) 0.440 0.1
EG 2 129.18(8.82) 132.98(10.60)  0.008 -0.4 130.07(9.28) 132.99(8.57) 0.054 -0.3
p-value (time x group) 0.601 0.391 0.734 0.374
BMI (Kg/m?) CG 22.51(3.44)a 22.81(3.49)a  0.368 -0.1 21.08(1.63)a 21.02(1.50)a 0.893 -0.1
EG1 19.62(1.33)b 18.66(1.66)b  <0.001 0.6 19.71(2.03)a 18.58(2.04)b <0.001 0.6
EG 2 23.64(2.73)a 22.38(2.98)a  <0.001 0.4 23.11(2.31)b 22.12(3.01)a <0.001 0.4
p-value (time / group) <0.001 <0.001 <0.001 <0.001
WC (cm) CcG 67.89(8.56)a 68.60(8.73)a 0.191 0.0 64.15(8.49)a 67.35(8.08)a 0.002 0.4
EG 1 60.73(4.38)b 59.40(8.24)a 0.274 0.2 64.22(6.85)b 62.11(7.34)ab 0.114 0.3
EG 2 69.62(11.57)c 70.35(7.16)b 0.469 -0.1 71.11(9.72)ac  68.50(10.31)a 0.016 0.3
p-value (time / group) <0.001 <0.001 0.002 0.018
WHIR CG 0.53(0.03) 0.53(0.03)a 0.231 0.0 0.50(0.05)a 0.51(0.04)a 0.187 0.3
(wc/height) EG1 0.48(0.03) 0.47(0.06)b 0.467 0.2 0.50(0.03)ab 0.48(0.04)ab 0.357 0.5
EG 2 0.54(0.14) 0.52(0.04)a 0.041 -0.3 0.52(0.13)b 0.53(0.07)a 0.541 -0.1
p-value (time / group) 0.083 <0.001 0.612 0.005
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BF (%) CG 25.05(3.53)a 26.99(3.03)a 0.001 0.3 19.14(4.20)a 21.42(6.91)a <0.001 0.1
EG1 22.85(4.13)a 20.41(4.06)b 0.049 0.6 19.37(4.73)a 16.93(4.26)b 0.065 0.5
EG?2 28.97(4.93)b 26.87(5.97)a 0.037 0.4 28.98(15.66)b 23.57(7.64)ac <0.001 0.4
p-value (time / group) <0.001 <0.001 <0.001 <0.001

WC= waist circumference, WHtR= waist-to-height ratio, BF= body fat. Different subscript letters indicate significant difference

(p<0.05) in comparisons between groups (time / group).
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At pre- and post-test, no significant differences were found in the
comparison between groups of SBP, DBO HR and 6MWT in boys and girls. The
HR and arterial pressure at rest showed no changes in either boys or girls in
EG1 and EG2 (p>0.05). Girls showed a significant improvement in the 6WMT in
EG1 (p=0.003, ES=-0.9) and EG2 (p<0.001, ES=-0.8); while boys showed a
significant improvement only in EG2 (p<0.001, ES=-0.8) (Table 2).
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Table 2. Comparison of heart variables at rest Pre and Post intervention

Girls Boys
Variables Groups Pre-test Post-test P-value  Cohen's Pre-test Post-test p-value  Cohen's
Mean (SD) Mean (SD) (group x d Mean (SD) Mean (SD) (group x d
time) time)

SBP (mmHg) CG 103.11(13.49) 104.22(10.04) 0.798 -0.3 102.50(10.63) 10.58(7.62) 0.386 -0,2
EG1 98.23(12.14) 100.26(9.75) 0.369 0.2 105.85(10.16) 102.37(14.39) 0.152 0,3
EG 2 101.40(8.84) 104.79(11.20) 0.063 -0.3 102.61(8.43) 102.46(12.1) 0.941 0,0

p-value (time / group) 0.367 0.150 0.329 0.821
DBP (mmHg) CG 56.52(9.92) 59.67(9.88) 0.177 0.4 59.53(14.24) 54.21(10.69) 0.162 -0,2
EG1 58.70(10.01) 58.87(8.32) 0.943 0.0 59.31(11.97) 61.38(16.58) 0.403 -0,1
EG 2 59.23(8.10) 62.40(9.44) 0.084 -0.4 61.39(7.99) 59.39(8.98) 0.312 0,2

p-value (time / group) 0.458 0.214 0.568 0.141
HR (bpm) CG 85.81(9.42) 85.96(12.57) 0.948 -0.3 82.03(15.30) 84.82(15.66) 0.307 0,0
EG1 84.52(10.41) 83.35(10.40) 0.631 0.1 83.54(15.23) 84.73(13.86) 0.652 -0,1
EG 2 85.02(12.37) 85.94(13.73) 0.633 -0.1 82.81(11.42) 79.44(11.79) 0.102 0,3

p-value (time / group) 0.917 0.627 0.901 0.176
6MWT(m) CG 558.18(38.45) 584.19(47.89) 0.005 -0.2 556.06(51.17) 584.49(50.04) 0.093 -0,5
EG1 557.03(42.97) 596.93(49.00) 0.003 -0.9 566.46(66.09) 573.88(69.45) 0.607 -0,1
EG 2 534.06(91.74) 592.22(44.34) <0.001 -0.8 558.83(52.45) 604.50(66.49) <0.001 -0,8

p-value (time / group) 0.164 0.581 0.854 0.155

SBP= Systolic blood pressure. DBP = Diastolic blood pressure. HR= Heart rate 6MWT= 6-minute walk test. Different subscript
letters indicate significant difference (p<0.05) in comparisons between groups (time / group)
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Significant between-group differences were found in cardiac response to
the 6WMT in both pre- and post-test in girls from EG1 and EG2, in systolic
arterial pressure (p<0.05) and initial HR (p=0.011); while boys showed no
between-group differences at pre- and post-test (p>0.05). After the intervention
period, no significant changes were observed in arterial pressure or HR
(p>0.05) in any of the groups (Table 3).
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Girls Boys
Variables  Groups Pre Intervention Post Intervention  P-value Cohen' Pre Intervention  Post Intervention p-value Cohen's d
Mean (SD) Mean (SD) (group x sd Mean (SD) Mean (SD) (group x time)
time)
SBP CG 114.81(12.05) 114.33(12.60) 0.847 0.0 113.68(13.40) 114.66(13.23) 0.821 0.1
(mmHg) EG 1 110.97(12.87) 112.39(11.28) 0.594 0.1 116.22(15.03) 112.74(14.51) 0.223 0.2
EG 2 118.39(15.19) 118.96(14.02) 0.787 0.0 116.60(10.28) 117.40(12.58) 0.727 -0.1
p-value (time / group) 0.085 0.068 0.691 0.538
DBP CG 66.25(9.01) 68.86(15.95) 0.412 0.1 65.63(12.82) 62.89(11.77) 0.339 0.4
(mmHg) EG1 68.41(23.10) 62.77(9.09) 0.035 0.3 65.52(12.60) 65.77(10.89) 0.704 0.0
EG 2 71.76(12.02) 67.16(14.87) 0.039 0.3 67.79(10.87) 66.58(11.59) 0.609 0.1
p-value (time / group) 0.297 0.245 0.698 0.355
HR (bpm) CG 107.53(15.07)a 104.11(14.55) 0.315 -0.3 93.21(13.92) 93.47(12.13) 0.964 0.0
EG1 100.56(14.35)ab 101.03(9.46) 0.854 0.0 94.59(15.28) 92.74(13.88) 0.504 0.1
EG 2 106.08(15.23)b 106.02(12.72) 0.976 0.0 98.84(16.11) 96.72(13.05) 0.335 0.1

p-value (time / group)

0.173

0.166

0.345

0.478

SBP= Systolic blood pressure. DBP = Diastolic blood pressure. HR= Heart rate. Different subscript letters indicate significant

difference (p<0.05) in comparisons between groups (time / group).
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Figure 1 shows the weight status before and after the HIIT programme;

there was a significant reduction of obesity prevalence (Egs).

Experimental Group
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Figure 1. - Weight status before and after the HIIT programme on experimental
groups 1 and 2

In the EGs, the number of children with hypertension was reduced from
25 to 4. In relation a pre hypertension condition, the number remained
unchanged and normal condition increased from 105 children to 122 (p<0.001)
(Figure 2). In relation to the CG, no significant differences were reported

between before and after HIIT programme in blood pressure status (p=0.149).
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Figure 2. - Blood pressure levels before and after the HIIT programme on

experimental groups 1 and 2.

Discussion

The purpose of this investigation was to determine the effects of 28
weeks HIIT-based aerobic games during physical education classes on the
weight status, cardiorespiratory capacity and blood pressure of overweight and
obese children. The results showed that the application of HIIT during PE
classes over 28 weeks significantly reduced the number of obese and
hypertension schoolchildren, as well as to improve their cardiorespiratory
capacity, and reduced their BF percentage. These are very important indicators

for improved health and reduced cardiometabolic risk.

The effects of physical exercise on overweight and obesity have been
widely studied in different physiological, metabolic, and anthropometric
variables (14, 15). In the present study, the BMI of the subjects in EG1 and EG2
diminished, with positive changes in the conditions of overweight and obesity.

An intervention that compared the effects of an aerobic exercise programme vs.
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a resistance programme presented no changes in bodyweight and BMI in either
group after three months (31). On the other hand, an eight-week study in which
resistance training was applied presented a negative effect, with an increase in
BMI (32), although in both cases the programmes were of relatively short
duration. A programme with application of high-intensity interval exercise for
four weeks produced no significant changes in BMI (14). Thus, it would appear
that to achieve important changes in bodyweight through an HIT programme

requires a longer intervention, such as was applied in the present study.

The % BF diminished in girls of both EGs, and in boys of EG2; whereas
the WC diminished in boys EG2 and WHIR girls EG2 (obesity groups). These
results are similar to those reported in a previous work in which HIT was applied
twice weekly for six months (33). It should be noted that WC and WHtR are
indicators of metabolic risk, and values above the established averages have a
direct effect on the health of children and adolescents, with short-, medium-,
and long-term consequences (4, 6). In some studies when comparing HIIT with
endurance training (ET), similar results were reported in body composition.
However HIIT sessions lasted 70% less time (34). In another study, HIIT proved
to be more effective for weight loss in obese adolescents, when compared to
ET (35). An intervention performed through different exercise methods, reported
that HIT groups obtained greater increases in fat oxidation rates and greater
decreases in BMI compared to low-Intensity group (36). Racil et al., (37)
reported a greater decrease in BF% in HIT groups when compared to
moderate-intensity. In WC, HIT applied in obese adolescents reported a greater
decrease than moderate-intensity (38). Subjects with HIT and ET reported
similar energy expenditure in 24 hours post-session (39) which could explain
similar changes in some body composition cases, even though HIIT has a lower

total volume of training and time commitment.
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The two EGs showed improvements in the 6MWT, by achieving very
healthy values (25), while the HR and the cardiac response to exercise showed
no significant changes after the intervention period in both groups. This may
possibly be due to the sub-maximum nature of the 6MWT (40). HIIT-based
programs in children have improved VO,max (41), performance in the
Intermittent Yo-Yo test, MAS (15) and aerobic capacity (42). Cardio-respiratory
fitness has been considered a predictor of mortality when values lower than

normal are presented.

This HIIT-based programme reduced significantly the number of
hypertension and prehypertension schoolchildren when considered for age, sex
and height. A group of obese adolescents showed significant improvements in
cardiovascular efficiency and aerobic indices after an intervention of 12 weeks
of aerobic exercise (three times/week), but with longer sessions (43). An
investigation applying two sessions per week of 45 to 60 minutes each of
resistance training based on circuits and aerobic exercises presented a
significant increase in cardiorespiratory capacity and a reduction in systolic
arterial pressure (44). In another intervention comparing HIIT with low-intensity
aerobic training over six months, the participants in both groups presented a
significant reduction in systolic and diastolic arterial pressure, however,
beneficial changes in HR and HR variability were observed only in the HIIT
group (45). It should be remembered that although aerobic exercise presents
benefits in these investigations, its application requires longer session times to

achieve similar results to those of HIIT.

Conclusion

In conclusion, the present study showed that this 28 weeks HIIT-based
aerobic games during PE classes achieved a significant reduction in the
number of overweight, obese pre hypertension and hypertension children.
Furthermore, the intervention was efficient in improving cardiorespiratory fitness
and anthropometric variables. Considering these results, the authors suggest
that a well-structured PE intervention based on HIIT carried out over a long

period reduces cardio metabolic risk in boys and girls with excess weight.
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9.- CONCLUSIONES

Estudios de corte transversal

Los estudios realizados con escolares de entre 11 y 14 afos de edad,
ponen de manifiesto que los nifios con malnutricibn por exceso, ya sea
sobrepeso u obesidad presentan alteraciones asociadas a la
insatisfaccion con la imagen corporal, autoestima y algunos
biomarcadores como la presion arterial, resultados que segun la

literatura condiconan su desarrollo psicobioldgico.

La condicion de sobrepeso y obesidad se relaciond con bajos niveles de
autoestima y de felicidad en escolares. Resultados preocupantes, ya que
la autoestima es el aprecio que uno tiene de si mismo y la felicidad es un
indice del bienestar personal subjetivo, y es un tema que concierne a las

familias, y a todo el sistema educativo.

Revisién sistematica

En relacibn a la revision de la literatura realizada llegamos a la
conclusién que los programas de intervencion HIIT aplicados en
poblaciéon infantil y adolescente presentan mejoras en las variables
estudiadas (antropométricas y capacidad cardiorrespiratoria), con
intervenciones dos o tres veces por semana a través de entrenamiento

de alta intensidad.
Los resultados muestran la factibilidad de aplicar HIIT en las clases de

EF, especialmente teniendo en cuenta su eficacia en el tiempo y la

adherencia de los estudiantes.
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Intervencién

e El programa de entrenamiento basado en HIIT de 28 semanas causo
mejoras significativas en la capacidad cardiorrespiratoria, las variables
antropomeétricas y los niveles de presion arterial de nifios con sobrepeso
y obesos.

e La intervencion realizada disminuy6 considerablemente la prevalencia

de obesidad e hipertension en escolares.
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10.- CONCLUSION GENERAL

La obesidad infantil presenta, segun los estudios realizados, multiples
complicaciones que afectan a la calidad de vida de los escolares: bajos niveles
de capacidad -cardiorrespiratoria, elevada presion arterial y parametros
antropométricos alterados. A todo esto se suman los problemas psicosociales
gue conlleva, como por ejemplo las alteraciones en la autoestima y la imagen
corporal. Todas estas variables mencionadas repercuten sobre los sentimientos
de felicidad de los escolares que presentan sobrepeso y obesidad. Con esta
investigaciobn se demuestra que un programa de ejercicios basado en alta
intensidad es eficaz para combatir la obesidad y presentar cambios de forma
satisfactoria, en variables antropométricas y fisicas. Por lo tanto, el
entrenamiento de alta intensidad deberia ser una estrategia utilizada en las

clases de EF para poder combatir la pandemia de la obesidad infantil.
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11.- LIMITACIONES

Las principales limitaciones de las investigaciones fueron:

1.- La falta de biomarcadores que permitieran realizar evaluaciones mas

complejas para acercarse con mayor profundidad al RCM.

2.- No se determiné si la obesidad y los bajos niveles de actividad fisica se
relacionan con la capacidad cognitiva y el rendimiento académico. Estos datos

serian relevantes para Centros Educativos y para las Ciencias de la Educacion.
3.- Faltd desarrollar mas grupos en la intervencién, para comparar los

resultados con otros métodos de entrenamiento y determinar si el HIIT es la

mejor alternativa para ser aplicado en las clases de EF.
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12.- PROSPECTIVAS FUTURAS DE ESTUDIO

Los resultados sugieren que los escolares evaluados presentan altos
porcentajes de nifios con sobrepeso y obesos, asi como insatisfaccion con la
imagen corporal y bajos niveles de autoestima. Esto genera la necesidad de
tomar medidas que contribuyan a mejorar estos indicadores, ya que la
obesidad infantil no solo causa dafios a la salud fisica sino también a la salud

mental y las proyecciones personales de vida de los escolares.

Para futuros estudios se incorporaran evaluaciones de capacidad
cognitiva, creatividad y rendimiento escolar en relacién a niveles de actividad
fisica y se evaluara si programas de ejercicio de alta intensidad son efectivos
para mejorar las variables mencionadas y de esta manera contribuir al

desarrollo de los escolares y en su formacion integral.

Para determinar los beneficios del HIIT se buscara realizar distintos
grupos experimentales, que permita comparar entre sujetos que responden y
no responden a los programas de ejercicio, analizando de esta manera que tipo
de ejercicio es mejor para cada una de las variables, tanto fisicas como

psicosociales.
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Insatisfaccion con la imagen corporal y su relacion con el estado nutricional,
riesgo cardiometabdlico y capacidad cardiorrespiratoria en nifios pertenecientes
a centros educativos publicos

Dissatisfaction with body image and its relation to nutritional status, cardiometabolic risk
and cardiorespiratory capacity in public school children

Pedro Delgado Floody", Cristian Martinez Salazar', Felipe Caamaiio Navarrete?, Daniel Jerez Mayorga®, Aldo Osorio Poblete®,
Felipe Garcia Pinilloss y Pedro Latorre Boman®
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Catdlica de Temuco. Temues, Chile. IFacultad de Clenclas de b Rehabiitscion. Universidad Andres Bel, Santiago, Chile. “Pedsgogia en Foucacidn Fisica. Escusla de
Edtucacidn. Universidad Santo Tomds. Temuco, Chike. “Departamento de Didkctica e la Expresidn Musical, Plistica v Corporal, Universidad oe fadn. Jagn, Esparia
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Resumen

Introduccidn: el aumento de la grasa abdominal y el exceso de peso s2 retackonan con la Insatisfaccion por la iImapen corporal, que hoy en dia
3 altamente prevalente a nivel nacional e internacional.

Dbjetivo: el propésito del estudio fue relacionar los niveles de insatisfaccién con la imagen comporal, el estade nutricional, el riespo cardiome-
tabdlico y |a capacidad cardiomespiratora en escolares preadolescentes.

Material y métodos: participaron de ka investigacin 339 escolares, 165 nifias (11,29 = 0,69 afes) y 174 nifies (11,22 + 0,72 afos). Se
recolectaron datos antropomésricos, indice de masa corporal (IAC), porcentale de masa grasa (%MG). contorno cintura {CC), razdn cintura-estatura
{RICE), VO,méx ¥ ka imagen corparal.

Resultados: en la comparacian por send encontramos valones supenones en &l 0, mix &n los nifios §p < 0,001), las variables IMC, CC, RCE. presidn
arterial & imagen corporal no repanaron diferencias significativas (p = 0,08). B 27,7% de la muestra de estudio presentd sobrepeso y un 29,2%,
obesidad. Los sujetos con obesidad reportaron los niveles mis bajos de Wumds. La insatisfaccidn con b imagen corparal presentt asociaciin con
el estada nutncional (p < 0,001). Adernds, un 8, 1% de los estudantes obesos presentd extrema insatisfaccitn can la imagen corparal. Un 19,4% de
los nifioss con respo cardiometabilico presenid algln tipo de insatisfacclon y existid asodacion entre ambas variables (p = 0,008).
Conclusiones: & estudio pone de manifiesto que bos nifios con malnuiricidn por exceso presentan alferaciones asociadas a |a insatisfaccidin
corparal y ofres indicadores de salud, que limitan el crecimiento integral en & etapa de preadolescencia.

Abstract

Iniroduction: The increase in abdominal fat and excess weight are related to dissatisfaction with body image, which nowadays Is highly prevalent
nationally and internationally.

Alm: The purpose of the study was to relate dissatisfaction levels to body image, nutritional status, cardiometabolic risk and cardiorespiratory
capacity in pre-adolescent students.

Material and methods: Three hundred and thirty-nine students participated in the study, 165 girks (11.29 + 0,69 years) and 174 boys {1122
+0.72 years). Anthropometric data were collected: BM, percentage of body fat (%BF). walst circumfienence (WC), helght=to-weight ratio (HWR),
V0, max and body image.

Results: In the comparison by sex, we found higher Vi, values In boys (p < 0.001). Mo significant differences were found for the variables
EMI, WC, HWR, blood pressure and body image (p = 0.08); 27.7% of the study sample were owerwelght and 29.2% were obese. The subjects
with abesity had the lowest V0,max |evels. Dissatisfaction with body image was found 1o be associated with nutritional status (p < 0.001). In
addition, B.1% of the obese students presented extreme dissatisfaction with thedr body imape and 19.4% of the children with cardiometabalic
risk exhibited some fype of dissatisfaction; the two variables were refated {p = 0.008).

Conclusions: The study provides evidence that children with malnutrition by excess present disorders assoclated with body dissatisfaction and
other health indicators that mit integral growth In pre-adolescence.
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