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Productos lacteos suplementados y salud 0sea
Supplementary dairy products and bone health

El calcio y la vitamina D son dos nutrientes esenciales para la salud 6sea en todas las etapas de vida
por mecanismos fisioldgicos bien conocidos (1). Asi, estos nutrientes favorecen tanto la adquisicion como
el mantenimiento de la masa 6sea y su integridad estructural, o que confiere una resistencia optima a las
cargas mecanicas habituales. Sin embargo, los beneficios de la ingesta de preparados lacteos enriquecidos
en calcio, suplementados con vitamina D y otros micronutrientes en poblaciones sin déficits nutricionales
significativos, no se encuentran bien establecidos. Barnuevo y cols. (2), en este nimero de la revista
Nutricion Hospitalaria, realizan un ensayo clinico aleatorizado en 114 mujeres premenopausicas (edad
media 39,2 afos) que fueron seguidas durante 18 meses administrando tres preparados lacteos diferen-
tes. Los resultados muestran un discreto efecto favorable sobre la densidad dsea en columna lumbar, sin
diferencias significativas entre los tres preparados, y cambios de dificil interpretacion en los marcadores
de remodelado dseo. En este estudio las dosis aportadas de calcio (160-240 mg/dia) y vitamina D
(1 pg/dia) fueron bajas y esto hace dificil encontrar cambios clinicamente significativos. En cualquier caso,
las concentraciones de 1,25 dihidroxivitamina D aumentaron al finalizar el estudio aunque hubiera sido
mas interesante evaluar los cambios en 25 hidroxivitamina D que es el mejor marcador de las reservas
corporales de vitamina D.

La aparente epidemia global de insuficiencia de vitamina D justifica que el Grupo de Trabajo de Osteoporo-
sis y Metabolismo Mineral de la Sociedad Espafiola de Endocrinologia y Nutricion publicara recientemente un
documento de consenso sobre recomendaciones de vitamina D para la poblacion general (3). La definicion
de los valores optimos de 25 hidroxivitamina D circulante es objeto de debate y el grupo espafiol propone
unos valores entre 30-50 ng/ml, algo superiores a lo propuesto por el Instituto de Medicina de Estados
Unidos (IOM) para poblacion sana. En cuanto a la suplementacion con vitamina D en poblacion general se
recomienda un aporte de vitamina D de 800-1.000 Ul/dia en personas mayores de 65 afios y en personas
institucionalizadas para mejorar su salud 6sea y reducir el riesgo de fractura no vertebral. Para adultos
mayores de 50 afios se sugieren, al menos, 800 Ul/dia junto con una adecuada ingesta de calcio (1.000-
1.200 mg/dia). Sin embargo, este documento realiza una evaluacion de la evidencia disponible y concluye
que no existen datos para recomendar la suplementacion sistematica en adultos menores de 50 afios con
el objeto de mejorar la salud 6sea.

Para alcanzar estas recomendaciones de forma sencilla el uso de preparados lacteos enriquecidos en calcio
y suplementados con dosis apropiadas de vitamina D es una opcion atractiva, particularmente en mujeres post-
menopausicas o sujetos ancianos. Asi, en un estudio reciente de intervencion nutricional Reyes-Garcia y cols. (4)
evaltian el efecto de 3 preparados lacteos enriquecidos en calcio (900 mg/dia) y diferentes dosis de vitamina D
(150 0 600 Ul/dia) en 500 mujeres postmenopausicas sanas seguidas durante 2 afios. Las mujeres que con-
sumieron el preparado lacteo con dosis mas altas de vitamina D optimizaron las concentraciones séricas de
25 hidroxivitamina D, mejoraron la densidad 6sea en cuello de fémur y mostraron un perfil glucémico y lipidico
mas favorable.

Aunque los resultados de estos estudios son prometedores, no conocemos con exactitud el impacto de estas
intervenciones nutricionales a largo plazo y como influiran sobre la fragilidad 6sea en edades avanzadas que es el

©Copyright 2018 SENPE y ©Aran Ediciones S.L. Este es un articulo Open Access bajo la licencia CC BY-NC-SA (http://creativecommons.org/licenses/by-nc-sa/4.0/).
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editorial momento en el que la osteoporosis presenta sus complicaciones mas letales. Por lo tanto necesitamos mas estu-
dios con muestras poblaciones grandes y seguimiento muy prolongado para poder responder a esta interrogante.

Manuel Mufioz Torres' y Araceli Mufioz Garach?

"UGC de Endocrinologia y Nutricion. Hospital Universitario San Cecilio. Granada. Departamento de Medicina. Universidad
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Universitario Virgen de la Victoria. Mélaga
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Colocacion de catéteres centrales de insercion periférica (PICC) mediante control

electrocardiografico intracavitario (ECG-IC) de la punta del catéter
Intracavitary electrocardiogram (IC-ECG) guidance for peripherally inserted central catheter (PICC)

placement
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Resumen

Introduccion: recientemente se ha planteado la posibilidad de comprobar la colocacion de los catéteres centrales de insercion periférica (PICC)
mediante control electrocardiografico intracavitario (ECG-IC) ya que permitiria disminuir el tiempo de colocacion y evitaria el control radioldgico.

Objetivo: evaluacion de dicho método frente al control radioldgico habitual.

Métodos: estudio prospectivo en el que se incluyeron 532 pacientes de forma consecutiva. Se excluyeron aquellos pacientes con arritmias o en
tratamiento con fArmacos antiarritmicos. En todos los casos se comprobd la colocacion de la punta del PICC mediante control ECG-IC y mediante
la realizacién de una radiografia de torax, que fue considerada método de referencia.

Resultados: la colocacion del PICC gracias al control ECG-IC (aplicabilidad) fue del 96,8%. La correcta colocacion del PICC gracias a la interpre-
tacion del ECG-IC se confirmd en un 94% de los casos con la radiografia de torax (precision). En 13 pacientes (2,7%) se requirid la recolocacion
del catéter tras el control radioldgico. El indice k de concordancia fue de 0,356 (p < 0,001). La sensibilidad del método ECG fue de 0,98, con
un VPP de 0,97 y un cociente de probabilidad positivo de 1,5. Sin embargo, la especificidad fue solo del 0,35 con un VPN de 0,41 y un cociente
de probabilidad negativo de 0,06.

Conclusion: la comprobacion de la colocacion de los PICC mediante ECG-IC es plausible, segura, presenta unos indices de validez/fiabilidad
adecuados y permitiria disminuir el tiempo de colocacion del catéter. Sin embargo, la comprobacion radioldgica sigue siendo necesaria, espe-
cialmente en los casos de ECG negativo 0 dudoso.

Abstract

Introduction: intracavitary electrocardiogram (IC-ECG) guidance has been recently proposed for peripherally inserted central catheter (PICC)
placement since it may reduce the time of placement and avoid radiological control.

Objective: to evaluate IC-ECG compared to conventional radiological control.
Methods: prospective study of 532 consecutive patients. Those with arrhythmias or on antiarrhythmic drugs were excluded. In all cases, PICC
tip placement was checked by IC-ECG guidance and by a chest X-ray, which was considered as the reference test.

Results: PICC placement with IC-ECG guidance was achieved in 96.8% of patients (applicability). PICC correct placement according to IC-ECG
guidance was confirmed by chest X-ray in 94% of patients (accuracy). In 13 patients (2.7%) the catheter had to be repositioned after radiological
control. The k concordance index was 0.356 (p < 0.001). The IC-ECG sensitivity was 0.98, with a PPV of 0.97 and a positive likelihood ratio of
1.5. However, the specificity was only 0.35 with a NPV of 0.41 and a negative likelihood ratio of 0.06.

Conclusion: PICC placement by IC-ECG guidance is plausible, safe, presents adequate indexes of validity and reliability, and allows reducing the
time of catheter placement. However, radiological verification is still necessary, especially in cases of negative or uncertain ECG.
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INTRODUCCION

E. Santacruz et al.

MATERIAL Y METODO

Los catéteres centrales de insercion periférica (PICC) juegan
un papel decisivo en el manejo de pacientes que requieren
la administracion de terapias intravenosas, entre las que se
incluyen la nutricién parenteral, el tratamiento quimioterapico y
la medicacion intravenosa como antibidticos. La colocacion de
los PICC se lleva a cabo por radiélogos intervencionistas, anes-
tesistas y mas frecuentemente en nuestro medio por enfermeras
especializadas (1).

La correcta colocacion de la punta del catéter central es funda-
mental, siendo la unidn del tercio inferior de la vena cava superior
(VCS) con la auricula derecha la posicion recomendada por la
mayoria de consensos (2). Esta posicion permite evitar la aparicion
de posibles complicaciones relacionadas con los PICC como la
trombosis en caso de punta de catéter situada en la parte superior
de laVCS o en vena subclavia y arritmias y disfuncion de la valvula
tricuspidea en caso de que la punta del catéter se encuentre en
la auricula. EI taponamiento cardiaco es una complicacion muy
infrecuente hoy en dia pero con una alta mortalidad (3).

Dada la importancia de la correcta posicion de la punta
de los PICC, es preciso disponer de métodos fiables para la
comprobacion de su adecuada colocacion. Las dltimas guias
de la European Society of Parenteral and Enteral Nutrition
(ESPEN) (2) recomiendan realizar radiografia (Rx) de tdrax de
control en caso de técnica con riesgo de neumotdrax o si no
se puede verificar la correcta posicion del catéter durante su
colocacion. Asi pues, la combinacion de una técnica sin riesgo
de complicacion pleuropulmonar (colocacion de catéter central
con canulacion de vena periférica o vena central con control
ecografico) junto con un método de verificacion durante el
propio procedimiento podria permitir evitar la realizacion de
una Rx de tdrax de control (4).

Las técnicas mas sensibles para comprobar la posicion de
la punta del catéter son la ecografia transtoracica y la tran-
sesofagica. Sin embargo, su uso se ve limitado ya que se
trata de técnicas caras y poco accesibles. La colocacion con
visualizacion fluoroscopica también se ha utilizado, pero esta
requiere de personal experto y una sala de radiologia, y pre-
senta también un elevado coste (5). Mas frecuentemente en
la practica clinica diaria, la comprobacion de la posicién de la
punta del PICC se realiza con una Rx de térax (6), sin embar-
go, esta técnica presenta importantes limitaciones: coste al
implicar la participacion de distintos profesionales, exposicion
a radiacion y mayor tiempo del procedimiento y variabilidad
interobservador (7).

En los tltimos afios se ha planteado en la literatura la posibili-
dad de comprobar la colocacion de los catéteres PICC mediante
control con electrocardiograma intracavitario (ECG-IC) de la punta
del catéter (5). Ello permitiria disminuir el tiempo de colocacion,
evitar el uso de control radioldgico en todos los pacientes y dis-
minuir los costes globales a pesar de un mayor precio de este
tipo de catéteres. En el presente estudio nos proponemos la eva-
luacion de dicho método frente al control radioldgico habitual en
nuestro centro.

PACIENTES

El estudio se llevd a cabo en la Unidad de Terapia Intravenosa
del Servicio de Endocrinologia y Nutricion del Hospital Universi-
tario Ramon y Cajal de Madrid, centro de referencia de un area
sanitaria de 566.445 pacientes. Se realizd un estudio prospectivo
en el que se incluyeron de forma consecutiva 532 pacientes a los
que se les iba a colocar un PICC.

Se excluyeron aquellos pacientes de edad menor a 18 afios,
con antecedente de arritmias cardiacas previas, portadores de
marcapasos 0 en tratamiento con farmacos antiarritmicos que
impidieran un correcto uso del método ECG-IC.

Los objetivos del presente estudio fueron: a) la aplicabilidad
técnica del método ECG-IC, es decir, la aparicion de una onda
Py la posibilidad de interpretar sus variaciones; b) la seguridad
evaluada segun la incidencia de alteraciones del ritmo cardiaco
u otros efectos adversos; y ¢) la precision establecida como la
coincidencia entre la colocacion de la punta del PICC gracias al
ECG-IC y la correcta posicion en la Rx de tdrax.

METODOS DE COMPRQBACI()N DE
COLOCACION DE CATETERES

El método ECG-IC utiliza el propio catéter como electrodo intra-
cavitario gracias a una columna de suero salino (8). Se utilizaron
catéteres de 4 y 5 Fr Medcom®, PolCook® y Vygon®. Para la
comprobacion de la adecuada colocacion de la punta del PICC
con ECG-IC se utilizd el software Nautilus® (Romedez, Vygon), que
permite monitorizar la lectura del ECG-IC gracias a otros cuatro
electrodos colocados en el paciente. Este método de comproba-
cion se basa en las variaciones de onda P segun la posicion de
la punta del catéter debido a los cambios de polarizacién en la
auricula derecha. A medida que el catéter avanza por el tercio
inferior de la VCS, la onda P aumenta su amplitud, siendo maxima
en la unién cavo-auricular. En caso de seguir avanzando el catéter
hacia la auricula derecha, la amplitud de la onda P disminuye y
aparece un componente negativo con una onda bifasica. A la sali-
da de la auricula derecha la onda P sera totalmente negativa (9).

Ademas del control ECG-IC, en todos los casos se procedio a
la comprobacion de la colocacion de la punta del PICC mediante
la realizacion de Rx de torax postero-anterior y lateral en bipedes-
tacion o anteroposterior en dectbito supino, segun la situacion
clinica del paciente.

ANALISIS ESTADISTICO

Los resultados de variables cuantitativas han sido expresados
en media = DE, mientras que los resultados de variables cualita-
tivas se presentan como porcentaje. Se compararon ambos méto-
dos mediante el indice kappa de concordancia y se calcularon
los indices de validez/fiabilidad considerando la radiologia como

[Nutr Hosp 2018;35(5):1005-1008]
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método de referencia para la localizacion de la punta. El andlisis
se realizo utilizando SPSS 18 (SPSS Inc., Chicago, lllinois). Una
p < 0,05 fue considerada como estadisticamente significativa.

RESULTADOS

Se estudiaron de forma consecutiva 532 pacientes, con una
edad media de 63,5 + 16,1 afios. El 51,7% (n = 275) de los
pacientes fueron varones y el 48,3% (n = 257) fueron mujeres.
Enun 16,5% (n = 88) la indicacion para la colocacion de PICC
fue la administracion de nutricion parenteral; en un 26,7% (n =
142), la antibioterapia intravenosa; y en un 56,8% (n = 302), la
quimioterapia.

La correcta colocacion de la punta del PICC mediante control
ECG-IC (aplicabilidad) fue del 96,8% (n = 515) de los casos, al
objetivarse la P de maxima amplitud seguida de la inversion de
la morfologfa de la onda P (Fig. 1).

En 17 pacientes (3,2%) no se pudieron interpretar correcta-
mente las imagenes la onda P al no visualizarse una onda P
auricular o no apreciarse cambios claros en su morfologia.

En 502 pacientes la correcta colocacion del PICC gracias a la
interpretacion del ECG-IC se confirmd en la Rx de térax, lo que
corresponde a una precision del ECG-IC del 94%. Sin embargo, en
13 pacientes (2,4%) con adecuada colocacion del PICC segun el
control ECG-IC, la Rx de térax mostré una incorrecta posicion de
la punta del catéter, por lo que hubo que recolocarlo. En cuanto
a los PICC incorrectamente colocados, tres estaban en la vena
yugular, dos en la vena subclavia, una en la vena mamaria interna
y una en la vena innominada (Tabla ).

Elindice k de concordancia fue de 0,356 (p < 0,001). La sen-
sibilidad del método ECG-IC fue de 0,98, con un valor predictivo
positivo (VPP) de 0,97 y un cociente de probabilidad positivo de
1,5. Sin embargo, la especificidad fue solo del 0,35 con un valor
predictivo negativo (VPN) de 0,41 y un cociente de probabilidad
negativo de 0,06.

No se detectaron complicaciones debido al uso del ECG-IC.

SUPERFICIAL

NTRAVASCULAR

Figura 1.

Morfologia de la onda P del ECG-IC segun la posicion de la punta del catéter. A.
Morfologia de la onda P en vena cava superior (VCS). B. Morfologia de la onda P
maxima en la unién cavo-auricular.

[Nutr Hosp 2018;35(5):1005-1008]

Tabla I. Localizacion de los PICC con
control ECG-IC positivo y control Rx

negativo
Localizacién segun Rx Numero de
de térax pacientes (n = 13)
Vena cava superior proximal 4 (31%)
Vena yugular 3 (23%)
Vena subclavia 2 (15%)
Auricula derecha distal 2 (15%)
Vena mamaria interna 1(8%)
Vena innominada 1(8%)

DISCUSION

Segun nuestro conocimiento, este es el mayor estudio sobre
evaluacion del ECG-IC llevado a cabo en Espania. Los resultados
de nuestro estudio muestran que la comprobacion de la coloca-
cion de la punta de catéter con ECG-IC es un método aplicable
y plausible en el 96,8% de los pacientes sin arritmias cardiacas.

La utilizacion del ECG-IC para guiar la colocacion de catéteres
surgio en 1949 (10) y numerosos trabajos en la literatura han
expuesto que la colocacion guiada por ECG-IC presenta claras
ventajas en precision y viabilidad, especialmente en aquellos
pacientes en los que la realizacion de una Rx de torax sea dificil
0 esté contraindicada (5). Otros aspectos positivos relacionados
con esta técnica son el hecho de que se trata de un dispositivo
portatil, sin radiacion, y que permite una confirmacion en tiempo
real de la adecuada colocacion del PICC (1). Ademas, se trata
de una técnica segura, ya que hasta la fecha ningtn estudio ha
demostrado aparicion de efectos secundarios o complicaciones
ligados al uso de la técnica guiada por ECG-IC, incluido un amplio
estudio multicéntrico en 1.444 pacientes (11).

La precision de la ECG-IC fue del 94% en nuestro estudio.
Varios estudios no aleatorizados han demostrado, al igual que el
nuestro, una precision superior al 90% (7,11) para la adecuada
colocacion del PICC, llegando en algunos casos al 100% (12).
En un pequefio estudio (n = 90 PICC), la colocacion guiada por
ECG-IC comparada con técnicas de colocacion anatémica con-
vencional permitio una correcta colocacion del PICC en el 93%
de los pacientes en el grupo guiado por ECG-IC frente al 75%
en el grupo convencional (13). M&s recientemente, un estudio
multicéntrico, abierto y aleatorizado, realizado en 1.007 pacientes
adultos oncoldgicos, demostrd una correcta colocacion del PICC
del 89% en el grupo guiado por ECG-IC frente al 77% en el grupo
con colocacion tradicional (14). Esta técnica ha demostrado, ade-
mas, ser también segura y precisa en poblacion pediatrica (15).

Sin embargo, debemos tener en cuenta a la hora de interpretar
la aplicabilidad de nuestros resultados que, dado que la coloca-
cion guiada por ECG-IC se basa en los cambios de morfologia
de la onda P, en hasta un 7-10% de los pacientes esta técnica
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puede no ser Util y la mayoria de trabajos sobre esta técnica han
excluido los pacientes con arritmias cardiacas (5). Ademas, al
tratarse de una técnica observador-dependiente, el uso de ECG
requiere una curva de aprendizaje, tal y como se demostré en un
estudio a 15 meses (16).

Asimismo, a la hora de comparar el ECG-IC con la Rx de torax
debemos también tener en cuenta el diferente momento en el que
estos se realizan (el ECG-IC durante la colocacion y la Rx de torax
tras la colocacion, con un retraso variable segun la disponibilidad
del centro sanitario) y las variaciones de la posicion de la punta
del catéter dependiendo de la respiracion, la posicion del paciente
y la posicion de la extremidad superior, entre otras (11).

Por otro lado, debemos sefialar que la precision del ECG-IC
vista en nuestro estudio, asi como en la mayoria de los publicados
hasta la fecha, no ha sido obtenida al comparar el ECG-IC con
la técnica mas precisa para determinar la localizacion del PICC
(ecografia transtoracica o transesofagica) debido al coste en la
practica clinica, sino con la técnica mas frecuentemente utiliza-
da, la Rx de térax, tomada habitualmente como referencia. Cabe
recordar que la Rx de torax no es una técnica muy precisa para
detectar la unién cavo-auricular comparada con otras técnicas
como la ecografia transesofagica o la resonancia magnética (17),
por lo que, mas que de precision, deberiamos hablar de concor-
dancia entre la ECG-IC y la Rx de tdrax, al no ser esta ultima un
patron de oro real.

A pesar de la alta sensibilidad del método ECG-IC, es impor-
tante sefialar que en un 2,4% de los casos la colocacion del PICC
fue incorrecta en nuestro estudio, siendo de especial relevancia
clinica los tres PICC localizados en vena yugular, dos en vena
subclavia y uno en vena mamaria interna. La utilizacion del ECG-IC
sin comprobacion radioldgica posterior en estos pacientes habria
podido suponer complicaciones secundarias al uso del PICC que
se evitaron gracias a la comprobacion radiologica y la recoloca-
cion posterior.

En conclusion, la comprobacion de la correcta colocacion de los
catéteres PICC mediante un método ECG-IC en la practica clinica
es plausible, segura, presenta unos indices de validez/fiabilidad
adecuados y permite disminuir el tiempo de colocacion del catéter
en pacientes que no presenten arritmias ni tratamiento con far-
macos antiarritmicos. Sin embargo, la comprobacion radioldgica
sigue siendo necesaria, especialmente en los casos de ECG-IC
negativo o dudoso.

E. Santacruz et al.
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Resumen

Objetivo: conocer si hay precipitacion en nutriciones parenterales (NP) con gluconato calcico y glicerofosfato sddico en las cantidades limites
del documento de consenso espafiol de preparacion de nutricién parenteral SENPE/SEGHNP/SEFH 2008.

Métodos: se prepararon por triplicado siete NP: cinco de 100 ml con concentraciones de aminodcidos, calcio y fésforo similares a las con-
centraciones maximas de precipitacion del documento consenso SENPE/SEGHNP/SEFH y dos controles, uno sin calcio y fosforo y otro con alto
contenido de calcio y fosforo y baja concentracion de aminodcidos. Las NP no contenian lipidos. Las NP se almacenaron 20 horas a temperatura
ambiente y cuatro horas a 35 °C, y se filtraron con un filtro de 0,2 micras. Estos filtros se transportaron y observaron parcialmente por micros-
copia electronica. Los cristales observados se analizaron por espectrometria por dispersion de rayos X a 1.000 aumentos. Al observarse gran
cantidad de precipitados, que no se correspondian a los estudios publicados, se realizaron estudios complementarios para conocer su origen.

Resultados: en todos los casos, a excepcion del control sin calcio y foésforo, se observaron precipitados. Sin embargo, estos cristales, segun
nuestros estudios, se produjeron después de la filtracion y en su composicion esta el calcio, pero no el fosforo. También se observaron particulas
provenientes de la preparacion de nutricion parenteral.

Conclusiones: en nuestro estudio no encontramos precipitados de fosfato calcico en los limites recogidos en el documento consenso SENPE/
SEGHNP/SEFH. Sin embargo, es posible que se formen microprecipitados con calcio en su composicion. Es importante filtrar las NP previamente
a su administracion.

Abstract

Obijective: to determine if precipitation processes occur in parenteral nutrition solutions (PNs) with calcium gluconate and sodium glycerophosphate
in the precipitation threshold limits of the Spanish SENPE/SEGHNP/SEFH 2008 consensus document of PN preparation.

Methods: seven PNs with different composition were prepared in triplicate: five 100 ml PNs with different concentrations of amino acids, cal-
cium and phosphorus similar to consensus document maximum concentrations for precipitation, and two control PNs: one without calcium and
phosphorus and other with high calcium and phosphorus content and low concentration of amino acids. All PNs did not contain lipids to allow
correct detection of precipitates. The no lipid PNs were stored at room temperature for 20 hours, and at 35 °C for four hours. Subsequently, they
filtered through a 0.2 pm filter, which was observed by electron microscopy. Because a large amount of not expected precipitates was observed,
complementary studies were carried out.

Results: precipitates were observed in all PNs except in the control solution without calcium and phosphorus; many of them were greater than
10 um. However, according to our studies, these crystals were produced after filtration and calcium was found in their composition, but not
phosphorus. Particles from the preparation of parenteral nutrition were also observed.

Conclusions: in our study we did not find calcium phosphate precipitates in the limits included in the consensus document SENPE/SEGHNP/
SEFH. However, it is possible that micro precipitates with calcium are formed. It is important to filter PNs prior to their administration.
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INTRODUCCION

Una de las principales limitaciones de la administracion de la
nutricion parenteral (NP) cuando se utilizan fuentes inorganicas de
calcio y fosfato es la imposibilidad de administrar cantidades sufi-
cientes de estos iones sin formacion de precipitados. El problema
de la precipitacion calcio-fosfato resulta sustancialmente limitante
en la elaboracion de nutriciones parenterales pediatricas debido a
los requerimientos elevados de calcio y fésforo (1,2) y a la mayor
temperatura ambiente, especialmente en las incubadoras.

En abril de 1994 la Food and Drug Administration (FDA)
publicd una alerta debido a la comunicacion de dos muertes
por distrés respiratorio en pacientes con nutricion parenteral
cuyas autopsias revelaron embolia microvascular pulmonar con
presencia de precipitados de fosfato calcico. Las fuentes de
calcio y fosforo utilizadas habian sido gluconato célcico y fosfato
potasico, respectivamente. A raiz de esta alerta, la FDA reco-
mienda la administracion de las nutriciones parenterales con
filtro de 1,2 pm cuando las mezclas contengan lipidos (mezclas
ternarias) y 0,2 pm cuando se trate de mezclas dos en uno que
contienen solo glucosa y aminoacidos como macronutrientes
(mezclas binarias) (3).

La formacion de precipitados de fosfato calcico depende de
diversos factores como temperatura, pH, fuente de aminodcidos,
concentracion de aminodcidos y glucosa, presencia de otros elec-
trolitos, orden de adicion de los componentes y fuente de calcio
y fosfato (4-11).

Diversos estudios han tratado de determinar la cantidad maxi-
ma de calcio y fosfato que puede afiadirse a una nutricion paren-
teral sin que se produzca riesgo de precipitacion; sin embargo,
los trabajos son muy heterogéneos en cuanto a las fuentes de
aminoacidos, las temperaturas de conservacion de las nutriciones
parenterales, los métodos para la deteccion de precipitados v las
fuentes de calcio y, sobre todo, de fosfato. Los métodos de andlisis
mayoritariamente utilizados para la deteccion de precipitados son
los visuales, recuento de particulas, espectrofotometria y micros-
copia optica (6-10,12-19).

Las fuentes organicas de calcio y fosfato son menos proclives a
precipitar ya que se disocian menos que las inorganicas (15,17,20).
Su introduccion ha permitido aportar todas las necesidades de
calcio y fosforo en las poblaciones pediatricas, lo que era imposi-
ble con fuentes inorganicas. Existen diversos estudios que eviden-
cian la estabilidad de estos compuestos en NP (10,13,17,18,20-
22). Sin embargo, aunque estas sales organicas se introdujeron
hace mas de 20 afios, el nimero de estudios es todavia pequefio
y heterogéneo.

En el documento de consenso de preparacion de nutricion
parenteral pediatrica SENPE/SEGHNP/SEFH 2008 (23) se incluyen
aportes maximos de calcio y fosfato organico basados en la poca
bibliografia que habia en ese momento (10,13,20,21,24). Recien-
temente se han publicado mas estudios que avalan esta estabilidad
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(17,18,22), sin embargo, la mayoria de los articulos no utilizan los
mismos productos que se utilizan actualmente en Esparia. Otros
articulos recientes sugieren que incluso a dosis habituales podria
producirse precipitacion (15,25).

Debido a esa posible precipitacion y a que pocos estudios han
sido elaborados empleando las fuentes de aminoacidos, calcio y
fosforo que se utilizan actualmente en nuestro pais, se disefio este
estudio cuyo objetivo es conocer si se producen procesos de preci-
pitacion en soluciones de nutricion parenteral que contengan calcio
y fosfato organicos en las cantidades limites del documento de
consenso de preparacion de nutricion parenteral pediatrica SENPE/
SEGHNP/SEFH (Tabla I).

MATERIAL Y METODOS

ESTUDIO PRELIMINAR

Para conocer si los resultados de este estudio se podrian extra-
polar a NP con lipidos, se realizo un estudio para comparar el pH
de las NP con y sin lipidos (Tabla Il). Se prepararon cuatro NP,
dos de ellas con lipidos y las otras dos sin lipidos, para estudiar
la diferencia de pH entre ellas. Se tomaron 20 ml de cada una
y se midi6 el pH por triplicado (Tabla Il) con un pHmetro Crison®
micropH 2001 calibrado previamente a su uso.

ESTUDIO PRINCIPAL

Preparacion de las mezclas de nutricion
parenteral (NP)

Se prepararon NP de 100 ml con distintas concentraciones
de aminoécidos, calcio y fésforo para que se asemejasen a las
concentraciones maximas recogidas en el documento consenso
de preparacion. Las NP no contenian lipidos para poder detec-
tar correctamente los precipitados. Se utilizaron dos soluciones
control, una sin calcio y fosforo como “control sin precipitacion”

Tabla . Limites del documento de
consenso de preparacion de nutricion
parenteral pediatrica SENPE/SEGHNP/

SEFH
Aminoacidos . Fosforo Calcio
(glicerofosfato)
0,5-1,25% 25 mmol/I 20 mmol/I (40 mEg/l)
1,25-2,5% 30 mmol/I 35 mmol/I (70 mEg/l)
56 mmol/I
0,
> 2,5% 48 mmol/I (112 mEg/)
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y otra con alto contenido de calcio y fésforo y baja concentracion
de aminodcidos como “control de precipitacion”. La preparacion
de las NP se realiz6 en cabina de flujo laminar siguiendo la nor-
mativa de trabajo de nuestro hospital. Los productos utilizados se
pueden ver en la tabla lll. Los componentes se fueron afiadiendo
en el siguiente orden: solucidn de aminoécidos, gluconato calcico,
glucosa, sulfato magnésico, sales de sodio, sales de potasio, vita-
minas hidrosolubles, oligoelementos y glicerofosfato sodico. Como
contenedor de la solucion fueron utilizadas bolsas EVA® multicapa
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de 250 ml. Cada NP se elabor6 por triplicado y posteriormente se
midio el pH de cada una de ellas. La composicion de las mezclas
estudiadas se recoge en la tabla IV.

Almacenamiento

Con el objetivo de simular una condicion real de uso de las
NP en neonatos dentro de incubadoras, se almacenaron a una
temperatura ambiente media de 24,5 = 0,7 °C durante 20 horas.

Tabla Il. Diferencia de pH en dietas con y sin lipidos

Dieta A sin lipidos Dieta A con lipidos Dieta B sin lipidos Dieta B con lipidos
Volumen 100 100 100 100
Aminoacidos (g) 2 2 2,5 2,5
Glucosa (g) 11 11 11 11
Lipidos (g) 0 3 0 3,5
Sodio (mEq) 9,6 9,6 9,6 9,6
Potasio (mEq) 2
Cloro (mEq)
Magnesio (mEq) 0,4 0,4 0,4 0,4
Calcio (mEq) 1 11 11 1
Fosforo (mmol) 48 4.8 48 4.8
pH1 6,55 6,67 6,61 6,58
pH2 6,78 6,81 6,69 6,67
pH3 6,71 6,74 6,65 6,74
Media 6,68 + 0,12 6,74 + 0,07 6,65 + 0,04 6,66 + 0,08
Tabla Ill. Componentes utilizados en la preparacion de las NP
Nutriente Nombre Presentacion Laboratorio
Aminoéacidos Primene® 10% 250 ml Clintec Parenteral, S.A.
Glucosa 5% 250-500 m Laboratorios PHYSAN S.A.
Glucosa 100 ml Laboratorios Grifols, S.A.
Glucosa 50% 500 ml Bater S.L.
Lipidos Smoflipid® 20% 100-250 ml Fresenius Kabi Esparia S.A.U
Suplecal® 10 ml B. Braun Medical, S.A.
Sulfato de magnesio 150 mg/ml 10 ml GENFARMA laboratorio, S.L.
Cloruro de Sodio 20% 10 ml B. Braun Medical, S.A.
Electrolitos Acetato sédico 1M 10 ml Fresenius Kabi Espafia S.A.U
Cloruro potasico 1M 10 ml B. Braun Medical, S.A.
Acetato potasico 1M 50 ml Fresenius Kabi Espafia S.A.U
Glycophos® 20 ml Fresenius Kabi Esparia S.A.U
Oligoelementos Peditrace® 10 ml Fresenius Kabi Esparia S.A.U
Vitaminas Soluvit® Lyophilised mixture Fresenius Kabi Esparia S.A.U
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Tabla IV. Composicion de las dietas estudiadas, pH medio y numero de particulas

encontradas
Control Control
sin calcio y e . Dieta 1 Dieta 2 Dieta 3 Dieta 4 Dieta 5
f6sforo precipitacion

Volumen 100 100 100 100 100 100 100
Aminoécidos (g) 0,25 0,25 0,25 0,5 1,25 2 2,5
Glucosa (g) 15 8 15 8 10 11 11
Lipidos (g) 0 0 0 0 0 0 0
Sodio (mEq) 2,5 2,5 2,5 5 6 9,6 9,6
Potasio (mEq) 2,4 2,4 2,4 2 2 2 2
Cloro (mEq) 2,4 2,4 2,4 2 2 2 2
Magnesio (mEq) 0,4 0,4 0,4 0,25 0,4 0,4 0,4
Calcio (mEq) 0 4 1,5 4 7 7 9,6
Fésforo (mmol) 0 2,5 1 2,5 3 3 4,8
Acetato (mEq) 2,55 11 0,55 0,1 0,24 0,38 0,48
pH medio 6,14 + 0,02 7,02 +0,02 68+02 | 703+005|6,76+0,05|6,63+005| 6,7+0,1
N° particulas observadas a
o (?0 (min-ma) 0 (7-340) (0-100) (0-126) (23-82) (25-211) (20-53)
Ne particulas observadas a
x100 (media + desviacion 0 203+ 174 37 +55 42 +73 47 + 31 100 + 98 38+17
estandar)

Posteriormente se mantuvieron cuatro horas a 35 °C, que simula
el tiempo que la NP pasa por el tramo del equipo de infusion que
esta dentro de la incubadora. Se utilizé un bafio Julabo TW20®
(Julabo GmbH), con una estabilidad de temperatura de + 0,2 °C,
para mantener la temperatura de las bolsas a 35 °C.

Filtracion

Tras el periodo de almacenamiento, se filtraron las soluciones
completas por caida libre con filtros Pall NEO96E® (Pall Corpo-
ration) de 0,2 pm. Posteriormente, estos filtros fueron etiquetados
con un cadigo ciego de letras aleatorias (A-U) y se transportaron
a Pall Corporation para su posterior analisis.

Preparacion de las muestras de filtros

Se introdujo aire en el conector de entrada de los filtros Pall
NE096® empleando una jeringa de 10 ml para eliminar cualquier
residuo de liquido de la membrana. Posteriormente, se corté una
seccion del filtro de 1 cm?.

Las muestras se montaron en chapas de carbono fijadas sobre
una plataforma de aluminio para andlisis mediante microscopio

electronico (SEM) y con la membrana por donde penetraba el
flujo orientada hacia arriba. A continuacion, el filtro se dejo secar
durante un periodo de 24 horas en un desecador.

Analisis mediante microscopio electronico y
espectrometria por dispersién de rayos X (EDS)

Las muestras de filtros fueron examinadas empleando un
microscopio electronico de barrido (SEM Hitachi TM300) asis-
tido por ordenador y equipado con un sistema de espectro-
metria de dispersion de rayos X (Quantax 70). Las muestras
se recubrieron con oro antes del analisis mediante SEM y
EDS. Una fina cubierta de oro fue depositada en la superfi-
cie de cada muestra empleando un sistema de recubrimiento
mediante vacio (Gold Agar Sputter Coater) para aumentar la
conductividad de las muestras. Todas las muestras se anali-
zaron inicialmente en el punto con coordenadas 0,0 a 100
aumentos mediante SEM con el objetivo de tener un método
mas fiable y libre de sesgo para la identificacion de precipi-
tados. Las imagenes obtenidas mediante SEM se analizaron
también a 500 y 1.000 aumentos en el campo de vision 0,0
con un voltaje de aceleracion de 15 kv. El analisis mediante
EDS se llevo a cabo a 1.000 aumentos.
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Contaje de particulas

El nimero de particulas cristalinas observado en cada muestra
a 100 aumentos se contabilizd de manera visual para dar una
cifra aproximada del nimero de particulas. La superficie del filtro
estudiada fue de 3,72 mm?, que se corresponde con un 2,25% de
la superficie total del filtro.

ESTUDIOS COMPLEMENTARIOS

Ante la gran cantidad de precipitados encontrados, que no con-
cordaban con los estudios publicados y en los que no intervenia el
fsforo, se realizaron varios estudios complementarios:

1. Andlisis de una NP por triplicado sin fosforo y otra sin calcio:
para determinar si el fésforo tenia algtin papel en la formacion
de los precipitados.

2. Andlisis de una NP por triplicado, en cuya elaboracion se filtra-
ron todos los componentes con un filtro de cinco micras: para
descartar que los precipitados proviniesen de los productos
con los que se habian elaborado las nutriciones parenterales.

3. Andlisis de una NP por triplicado elaborada afiadiendo pri-
mero el glicerofosfato sodico y, al final de la preparacion, el
gluconato calcico: para descartar que al afadir primero el
glicerofosfato hubiera mayor formacion de precipitados.

4. Andlisis de una solucion saturada de hifosfato calcico: para
asegurar que el sistema de espectrometria de dispersion de
rayos X media la cantidad de fosforo de la muestra.

5. Andlisis de una NP por triplicado filtrada por un filtro de 1,2
micras y posteriormente por otro de 0,2 micras: para ver si el
filtrado evitaba el paso al paciente de precipitados.

6. Analisis de una NP por triplicado en la que inmediatamente
después de filtrar se infunde aire en el filtro: para descartar
que los precipitados se formen posteriormente al filtrado,
durante el transporte del filtro.

7. Andlisis de una NP por triplicado donde el secado y la observa-
cion por microscopia electronica se realizaron inmediatamente
después de la filtracion: para descartar que los precipitados
se formasen posteriormente al filtrado.

RESULTADOS

En la tabla Il se puede ver el pH de las soluciones estudiadas con
y sin lipidos. Las NP con lipidos presentaron un pH ligeramente mas
basico que las NP sin lipidos.

Los valores de pH de las distintas dietas se recogen en la tabla
IV. Todos los valores oscilaron entre 6 y 7, siendo el mas acido
el control sin calcio y fésforo. Los valores mas basicos fueron
los registrados para la dieta 2 y el control de precipitacion, con
baja concentracion de aminodcidos y elevado aporte de calcio y
fosforo.
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En la mayoria de los filtros observados se visualizaron gran canti-
dad de precipitados con 100 aumentos que tenian un tamafio entre
5y 15 pm (Tabla IV).

Aunque en algun filtro se visualizaron particulas amorfas com-
patibles con restos de goma procedentes de viales, cristales
procedentes de ampollas o fibras procedentes de gasas (Fig.
1), la mayoria de las particulas encontradas fueron precipitados
cristalinos con forma rectangular (Figs. 2-6). En la NP control, sin
calcio ni fésforo, no se observé precipitado alguno y en el control
de precipitacion se encontraron numerosos precipitados (Fig. 7).
Por otra parte, en todos los casos en los que se observaron estos
precipitados cristalinos, en los analisis de composicion por EDS,
se detecto la presencia de calcio y un aumento del porcentaje de
oxigeno, pero no se detecto fosforo.

Figura 1.
Particulas amorfas compatibles con goma.

Figura 2.

Filtro perteneciente a dieta 1 a x1000.
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Figura 3. Figura 6.
Filtro perteneciente a dieta 2 a x1000. Filtro perteneciente a dieta 5 a x1000.

Figura 4. Figura 7.
Filtro perteneciente a dieta 3 a x1000. Filtro perteneciente al control de precipitacion a x1000.

ESTUDIOS COMPLEMENTARIOS

1. Andlisis de una NP sin fosforo y otra sin calcio: solo se encon-
traron precipitados en la NP que contenia calcio.

2. Andlisis de una NP elaborada filtrando todos los componentes
con un filtro de cinco micras: no se observaron particulas
compatibles con fibras, cristales 0 goma. Se encontrd igual
numero de precipitados en las NP en las que se filtraban los
componentes que en las que no se filtraban.

3. Andlisis de una NP elaborada afiadiendo primero el glicero-

: fosfato sodico y, al final de la preparacion, el gluconato calcico:

3 "‘a"". : =AY, ) se encontraron precipitados en ambas NP.

ot Vie Sl K b afl 4. Andlisis de una solucion saturada de bifosfato calcico: el sis-

tema de espectrometria de dispersion de rayos X detectd

fésforo y calcio.

Figura 5.

Filtro perteneciente a dieta 4 a x1000.
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5. Andlisis de una NP filtrada por un filtro de 1,2 micras y, poste-
riormente, por otro de 0,2 micras: se detectaron precipitados
en los dos tipos de filtros, pero en mayor cantidad en el de
1,2 micras.

6. Andlisis de una NP en la que inmediatamente después de fil-
trar se infunde aire en el filtro: se encontraron muchos menos
precipitados y de distinto tipo.

7. Andlisis de una NP donde el secado y la observacion por
microscopia electronica se realizaron inmediatamente des-
pués de la filtracion: no se observaron precipitados cristalinos.

DISCUSION

Aunque se han encontrado gran cantidad de precipitados de
forma cristalina, estos se han formado, con mucha probabilidad,
posteriormente a su filtracion ya que, cuando se deseca y observa
el filtro inmediatamente después de su filtracion, estos cristales no
aparecen. No podemos conocer la naturaleza de estos precipitados,
pero en su composicion estan presentes el calcio y el oxigeno y, por
la forma de los cristales, podria tratarse de oxalato calcico.

La causa de la formacion de estos precipitados requiere mas
estudio. Es posible que en la solucion retenida en el filtro hubiera
microprecipitados que, al evaporarse el agua lentamente en los
2-4 dias que durd el transporte, diera lugar a la cristalizacion de las
particulas observadas. Cuando se introduce aire en el filtro antes del
transporte el nimero de cristales disminuye mucho. Aunque en su
composicion interviene el calcio, en ninguna muestra se ha encon-
trado fésforo, por lo que parece que los precipitados encontrados
no son de fosfato calcico, que era el objetivo de nuestro estudio.

MacKay y cols. (18) tampoco encontraron precipitados mayores
de 5 um a concentraciones de hasta 50 mEq/I de calcio y 50 mmol/I
de fosforo empleando gluconato calcico y glicerofosfato sddico y a
concentraciones de aminodcidos de 4y 1,5 %. Estas concentracio-
nes de calcio, fésforo y aminoacidos son similares a las de nuestro
estudio. Estos autores estudian la precipitacion producida después
de 24 horas a 37 °C para simular las condiciones de la incuba-
dora, temperatura y tiempo superiores a los de nuestro estudio.
A diferencia de nuestro estudio, en el que utilizamos como fuente
de aminodcidos Primene®, en este estudio utilizan Trophamine®,
con adicion de cisteina en algunos casos, lo que hace que los pH
de las soluciones sean en su mayoria mas bajos que los nuestros
(5,4-6,38), incluso cuando alcalinizan hasta el pH de las soluciones
con lipidos (6,07-6,91).

Por otro lado, Chaieb y cols. (15) encuentran precipitados con
glucosa-1-fosfato (40 mmol/I de fosforo y 31,5-60 mEqy/I de calcio)
utilizando microscopio Optico y analizando la concentracion de calcio
antes y después de la filtracion.

Para evitar problemas con la deteccion de particulas por micros-
copia, no hemos incluido lipidos en las NP. La adicion de lipidos a
la NP aumenta el pH de la mezcla y, como ya hemos comentado, la
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precipitacion calcio-fosfato aumenta en medio basico. En nuestro
estudio, esta disminucion de pH debida a los lipidos fue pequefia. Y,
ademas, esta descrito que 10s lipidos podrian aumentar la compati-
bilidad calcio-fosfato (25). Consideramos como hipotesis mas pro-
bable que la adicion de lipidos no tiene influencia en la precipitacion.

Al'no haber filtrado las NP en la elaboracion, hemos encontrado
particulas que podrian haberse generado en la preparacion de la
NP, como la figura 1, que posiblemente se ha formado al perforar
un vial con una aguja.

Generalmente, las soluciones intravenosas contienen particulas
en suspension y su infusion no produce sintomas graves inmediatos
en la mayoria de los casos (27). Sin embargo, su infusion a largo
plazo se ha relacionado con aumento del riesgo de flebitis (28) y se
han encontrado lesiones de los capilares en necropsias que podrian
ser la causa de hipertension pulmonar (29). Recientemente, diversos
estudios (30-32) han demostrado una disminucion de complicacio-
nes graves en pacientes pediatricos criticos con el uso de filtros para
la retencion de particulas, apoyando la hipotesis del efecto nocivo
de infusion de las mismas.

Las NP analizadas en nuestro estudio estarian dirigidas a nifios
recién nacidos, en muchos casos prematuros. Como se indica en
varios estudios, el diametro de los capilares neonatales puede ser
inferior a 10 um (33,34), por lo que existe el riesgo de que pudieran
ser obturados con particulas o precipitados de estos tamarios. Es
por ello que se recomienda filtrar en la administracion de la NP o, al
menos, filtrar los productos en la preparacion de la NP,

CONCLUSIONES

En nuestro estudio no hemos encontrado precipitados de fosfato
calcico en los limites actualmente recogidos en el documento
consenso de preparacion SENPE/SEGHNP/SEFH. Sin embargo,
es posible que se formen microprecipitados de algiin compuesto
con calcio en su composicion. Cuando no se filtran los compo-
nentes en la preparacion, la NP puede contener particulas de
goma, cristal, etc. Por ello es importante la utilizacion de filtros en la
administracion de NP y/o en la preparacion de la NP para asegurar
que este tipo de precipitados queden retenidos en la membrana y
no pasen al nifio.
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Abstract
Introduction: intravenous fluid overload may lead to dysmotility that may impair early enteral nutrition delivery in critically ill patients.

Objectives: this study aimed to compare the volume of intravenous fluids (IF) with the occurrence of caloric and protein deficits in Intensive
Care Unit (ICU) patients.

Methods: this cohort study included critically ill patients with mechanical ventilation and receiving early enteral nutrition (target: 25-30 kcal/kg/
day and 1.25-2.0 g of protein/kg/day). Over the first five days the volume of IF infused and caloric/protein deficits were calculated.

Results: eighty-six critically ill patients (SAPS Ill score: 62 + 10) with a mean age of 68 (18-91) years were enrolled. Patients received a median of
2,969 (920-5,960) ml/day of IF, which corresponded to a median of 41.6 (17.0-88.2) ml/kg/day and 10.7 (3.31-21.45) g of sodium/day. All patients
had a caloric deficit (mean: 1,812 = 850 kcal over five days) and in 23 (27%) this deficit exceeded 480 kcal/day. The mean protein deficit was 94.6
+ 5.9 g over five days, and 34 patients (40%) had more than 20 g of deficit/day. Patients with caloric deficit greater than 480 kcal/day received
approximately 1.5 1 of IF and 10 g of NaCl more than the other patients. Similarly, patients with protein deficit greater than 20 g/day received approxi-
mately 3 | of IF and 25 g of NaCl more than the other patients. Mortality was greater in patients with critical protein deficit (69% vs41.1%; p = 0.01).

Conclusion: in critically ill patients receiving enteral nutrition, the volume of intravenous fluids infused affected nutrition delivery and increased
caloric and protein deficits.

Resumen

Introduccion: la sobrecarga de liquidos por via intravenosa puede provocar dismotilidad que puede afectar el suministro de nutricion enteral
temprana en pacientes criticos.

Obijetivos: este estudio tuvo como objetivo comparar el volumen de liquidos por via intravenosa (IF) con la aparicién de déficit caldrico y proteico
en pacientes de la Unidad de Cuidados Intensivos (UCI).

Métodos: este estudio de cohorte incluyo a pacientes criticamente enfermos con ventilacion mecanica que recibian nutricién enteral temprana
(target. 25-30 kcal/kg/dia y 1,25-2,0 g de proteina/kg/dia. Durante los primeros cinco dias calculamos el volumen de IF y el déficit calorico/
proteico.

Resultados: ochenta y seis pacientes criticamente enfermos (SAPS Ill: 62 = 10) con una edad media de 68 (18-91) afios fueron estudiados.
Los pacientes recibieron una mediana de 2.969 (920-5.960) ml/dia de IF, que correspondié a una mediana de 41,6 (17,0-88,2) mi/kg/dia y a
10,7 (3,31-21,45) g de sodio/dia. Todos los pacientes tenian déficit caldrico (media: 1.812 + 850 kcal en cinco dias) y en 23 (27%) este déficit
excedia las 480 kcal/dia. El déficit medio de proteinas fue de 94,6 = 5,9 g en cinco dias y 34 pacientes (40%) tuvieron mas de 20 g de déficit/
dia. Los pacientes con un déficit caldrico superior a 480 kcal/dia recibieron aproximadamente 1,5 1 de IF y 10 g de NaCl mas que los otros
pacientes. De forma similar, los pacientes con un déficit de proteinas mayor de 20 g/dia recibieron aproximadamente 3 | de IF y 25 g de NaCl
mas que los otros pacientes. La mortalidad fue mayor en pacientes con déficit proteico critico (69% vs. 41,1%; p = 0,01).

Conclusion: en pacientes criticamente enfermos que reciben nutricion enteral, el volumen de liquidos intravenosos infundidos afecta el suministro
de nutricién y aumenta el déficit de calorias y proteinas.
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INTRODUCTION

Patients with systemic inflammatory responses experience
intense catabolism that aggravates their clinical and nutritional
status, and the consequences of these events are high compli-
cation and mortality rates (1,2). The optimization of intravenous
fluid management and nutritional intake is fundamental in the
care of critically ill patients. The objective of intravenous fluid
therapy is to maintain adequate intravascular volume and pre-
vent tissue hypoperfusion and organ dysfunction (3,4). Howev-
er, continued and repeated infusion of fluids results in edema,
electrolyte imbalance, and inadequate weight gain, all of which
contribute to worse outcomes including increase of mortality
(5-7). In addition, patients also receive fluids through diluents,
medications, nutrition, and maintenance fluids (8). Therefore,
similar to other medications, fluids have qualitative and quanti-
tative adverse effects (9,10).

Strategies to prevent fluid overload are beneficial after hemody-
namic stability (11). Enteral nutrition is one of the recommended
methods for feeding critically ill patients (12). Enteral nutrition
provision and fluid therapy should be balanced as continuous
fluid infusion may lead to edema of the mesentery and intestinal
wall, which results in dysmotility, vomiting, and ileus, all of which
compromise the provision of enteral nutrition (13). According to
the guidelines of the Surviving Sepsis Campaign (14), patients
with septic shock should receive fluid resuscitation with an initial
administration of 30 ml of fluid/kg of body weight. In line with this
recommendation, the British Consensus Guidelines on Intravenous
Fluid Therapy for Adult Surgical Patients suggests a more restric-
tive fluid volume (15,16).

Because no study has assessed the relationship between fluid
administration and enteral nutrition infusion, the present study
aimed to evaluate the effect of intravenous fluid administration on
caloric and protein deficits in critically ill patients on mechanical
ventilation and exclusively receiving enteral nutrition.

MATERIAL AND METHODS

This prospective cohort study was conducted between June
2014 and December 2015 in a tertiary hospital. The study was
approved by the Human Research Ethics Committee of the Julio
Mller Hospital and was conducted according to the 1975 Dec-
laration of Helsinki, revised in 2000. The relatives or guardians
of the included patients provided informed consent, if the own
patient could not sign the term.

INCLUSION AND EXCLUSION CRITERIA

The study included consecutive critically ill non-surgical pa-
tients who were admitted for a minimum of five days for clinical
treatment, who were on mechanical ventilation in the intensive
care unit (ICU), and who received exclusive enteral nutrition. The
study excluded pregnant patients, patients with late introduction

S. S. Arantes et al.

to enteral feeding (> 48 h after admission), patients who received
parenteral nutrition associated or not to enteral nutrition, and pa-
tients who died within the first five days of hospitalization.

INSTITUTIONAL NUTRITIONAL THERAPY
PROTOCOL

Enteral feeding was initiated within 24 h after hemodynamic
stability was reached and after the confirmation of the feeding
tube position in the X-ray. Caloric and protein requirements were
calculated according to the guidelines from the European Society
for Parenteral and Enteral Nutrition (12). The targets were 25-
30 kcal/kg of body weight and 1.25-2.0 g of protein/kg of body
weight. The goal was to reach the targets on the third or fourth
day of the nutrition regimen. To achieve this goal, either one-third
or one-fourth of the calculated daily enteral feeding requirements
was prescribed per day.

DEMOGRAPHIC, CLINICAL, NUTRITIONAL,
BIOCHEMICAL AND MORTALITY-RELATED
DATA

Age, sex, body weight, and nutritional status during the first
24 h of hospitalization were recorded. The iliness severity score
was determined using the Simplified Acute Physiology Score 3
(SAPS 3) in the ICU. The five-day caloric and protein require-
ments and deficits were calculated. Levels of C-reactive protein
(mg/1), albumin (g/dl), lactate (mg/dl), and serum glucose (mg/dl)
were measured daily. The serum albumin level was dichotomized
into > 3.5 g/dl or < 3.5 g/dl. Mortality at 28 days and length of
hospital stay were recorded. Each patient’s nutritional status was
evaluated using the Subjective Global Assessment (SGA), which
divides patients into the categories of SGA A (eutrophic), SGA B
(at risk of malnutrition or moderate malnutrition), or SGA C (severe
malnutrition).

CALORIC AND PROTEIN DEFICITS

Caloric and protein deficits were calculated on the fifth day
of hospitalization. These calculations determined the difference
between the prescribed amounts of calories and protein and the
amount received over the course of the five days. All prescrip-
tions of calories and protein followed the guidelines cited above
(12). For statistical analysis, the patients were divided into two
groups according to caloric and protein deficits: a) those with a
caloric deficit (i.e., > 480 kcal/day) and/or with a critical protein
deficit (i.e., > 20 g of protein/day); and b) those with no caloric
deficit and/or critical protein deficit (deficits which did not reach
the aforementioned levels). These parameters were based on a
previous study (17) that showed that these limits of caloric and
protein deficits are significantly sensitive for predicting the risk
of mortality.

[Nutr Hosp 2018;35(5):1017-1023]
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VOLUME OF INTRAVENOUS FLUIDS AND
SODIUM

The volumes of intravenous fluids administered to the patients
during the first five days of hospitalization were recorded. These
fluids included crystalloid fluids (0.9% saline solution; simple
Ringer’s solution, lactated Ringer’s solution, or glucose solution),
colloid fluids of any type, distilled water/drug diluting solution,
medications, and blood or blood products. In addition, the total
volumes of sodium infused intravenously on the first day and
over the five days of hospitalization were calculated using the
information on the products’ leaflets.

PRIMARY ENDPOINT

The primary endpoint consisted in comparing the volume of
intravenous fluids received by patients with or without caloric and/
or protein deficits (according to the previously described limits).
The volumes of sodium and sodium chloride administered to the
two groups of patients were also compared.

STATISTICAL ANALYSIS

Continuous variables were initially analyzed using Levene’s test
to assess homogeneity, followed by the Kolmogorov-Smirnov test
to determine normality. Student’s t-test was used to compare
continuous variables. Dichotomous variables were compared us-
ing the Fisher’s exact test or the Chi-square test with Yates’ cor-
rection. Data are expressed as mean + standard deviation or as
median and minimum-maximum. Statistical significance was set
at 5% (p < 0.05). Statistical Package for the Social Sciences, ver-
sion 17.0 (IBM Corp., Armonk, NY) was used to analyze the data.

RESULTS

Eighty-six patients hospitalized for a minimum of five days and
on mechanical ventilation and on exclusively enteral therapy were
prospectively studied. The patients’ data are shown in table I.
Mortality was 41.9% (n = 36) and median SAPS 3 score was 63
(interquartile range: 52.7-79).

INFUSION OF INTRAVENOUS FLUIDS AND
SODIUM

The patients received 2,969 (range: 920-5,958) ml of in-
travenous fluid/day in the first five days, which is equivalent
to 41.6 (range: 17.0-88.2) m/kg/day. On the first day, 3,015
(range: 1,195-9,280) ml/day and 44.4 (range: 16-168) ml/kg/
day of intravenous fluids were administered. During this period,
the patients received 134 (range: 41-268) ml of sodium chlo-
ride/day and 10.7 (range: 3.3-21.4) g of sodium/day. Sixty-five

[Nutr Hosp 2018;35(5):1017-1023]

Table I. Demographic, clinical, nutritional
and biochemical data of the patients

Variable Median Range

Age (years) 68 18-91
Sex (n; %)

Female 47 54.7

Male 39 45.3
Weight (kg) 70 40-130
Malnourished (n; %) 22 25.6
SAPS 3 63 29-94
Length of hospital stay (days) 21 5-202
Death (n; %) 50 58.8%
Caloric requirements (kcal) 1,750 1,000-2,500
Protein requirements (g) 95 48-165
Caloric deficit (kcal) 1,635 146.5-4,215
Protein deficit (g) 87 6.5-251
CRP (mg/l) 125 17-323
Albumin (g/d) 2.9 1.5-4.8
Lactate (mg/dl) 24 10-68
Glucose (mg/dl) 182 94-353

SAPS 3: Simplified Acute Physiology Score 3; CRP: C-reactive protein.
Data expressed as median, minimum-maximum, or number of cases and
percentage.

patients (76.5%) received more than 30 ml of fluid/kg of body
weight/day over the five days.

INFUSION OF ENTERAL NUTRITION

Enteral nutrition was initiated up to 48 h after admission in all
patients. The mean percentage of enteral feeding infusion during
the first five days was 67 + 19.8% of the prescribed volume. Only
24.4% of the patients (n = 21) received > 80% enteral feeding
and 20.9% (n = 18) received < 50% enteral feeding in the first
five days of hospitalization.

CALORIC AND PROTEIN DEFICITS

All patients exhibited caloric deficits, with the mean of 1,812 +
850 calories over five days and 362 = 170 kcal/day. Similarly, all
patients had protein deficits (mean: 94.6 + 45.9 g over five days
and 18.9 + 9.2 g/day). Twenty-three patients (27.0%) exhibited
critical caloric deficits (> 480 kcal/day) and 34 (40%) exhibited
critical protein deficits (> 20 g per day). Mortality was greater in
patients with critical protein deficit (69% vs 41.1%; p = 0.01)
but did not differ in patients with critical caloric deficit (58.7% vs
56.5%; p = 0.85) compared to patients without critical deficits.
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Table Il shows the comparison between the volume of intrave-
nous fluids, sodium chloride, and sodium infused to patients and
the extent of their caloric deficits. Table Il shows the comparison
between these infused fluids and the extent of the patients’ pro-
tein deficits. Critical protein deficits and critical caloric deficits
were associated with a higher volume of infused fluids, sodium,
and sodium chloride (p < 0.01 in all comparisons).

CLINICAL AND LABORATORY VARIABLES AND
INTRAVENOUS FLUID

Tables IV and V show the comparison between the clinical,
demographic, and laboratory variables and the extent of caloric
and protein deficits, respectively. The level of serum albumin was
significantly lower in patients with critical caloric deficits than in
those without. There was no difference in the clinical and bio-
chemical results between the patients with and those without
critical protein deficits (Table V).

S. S. Arantes et al.

DISCUSSION

The findings of this study indicate that excessive infusion of in-
travenous fluids and sodium is associated with caloric and protein
deficits in critically ill patients receiving exclusive enteral nutrition.
A positive fluid balance of fluids in critically ill patients may disturb
gastrointestinal function by causing edema of the intestinal wall,
gastroparesis, and ileus, all of which are associated with worse
outcomes (1,18). Complications such as pulmonary edema, poor
wound healing, and intestinal dysmotility can be reduced with
fluid restriction (19,20).

In the present study, some patients received more than 80 ml
of intravenous fluids/kg/day. This may have resulted in unrecorded
gastrointestinal complications, which may have contributed to the
caloric and protein deficits.

An increased mortality rate may be expected in patients who
received aggressive fluid therapy (21). Since the publication of the
early goal-directed therapy study (22), there have been significant
changes in approaches to fluid resuscitation in case of critical

Table Il. Comparison of the extent of caloric deficits and the infusion of intravenous fluids,

sodium chloride and sodium

Critical caloric deficit Non-critical caloric deficit
Variable (> 480 kcal/day) (< 480 kcal/day) p
(n =23) (n=62)
Fluids accumulated within five days (ml) 16,234 + 4,816 14,908 + 5,249 0.01
Fluids accumulated per day (ml) 3,246 + 963 2,981 + 1,049 0.01
Fluids accumulated on the first day (ml) 3,853 +1,611 3,225 + 1,312 0.01
NaCl (g) 146 + 43 134 + 47 0.01
Na* (g) 584 +17.3 53.7+18.9 0.01
Na* (g)/day 11.7+34 10.7+ 3.8 0.01

Data expressed as mean + Standard deviation.

Table Ill. Comparison of the extent of protein deficits and the infusion of intravenous fluids,

sodium chloride and sodium

Critical protein deficit Non-critical protein deficit
Variable (> 20 g/day) (< 20 g/day) p
(n = 34) (n =51)
Fluids accumulated within five days (ml) 16,945 + 4,717 14,147 £ 5,150 0.01
Fluids accumulated per day (ml) 3,389 + 943 2,829 + 1,030 0.01
Fluids accumulated on the first day (ml) 3,842 + 1,649 3,100 = 1,167 0.01
NaCl (g) 152 + 42 127 + 46 0.01
Na* (g) 61.0+16.9 50.9 +18.5 0.01
Na* (g)/day 122+34 10.2+3.7 0.01

Data expressed as mean + standard deviation

[Nutr Hosp 2018;35(5):1017-1023]
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Table IV. Comparison of calorie deficits and patients’ data
Critical caloric deficit Non-critical caloric deficit
Variable (> 480 kcal/day) (< 480 kcal/day) P
(n=23) (n =62)

Sex (n; %)

Male 9(19.1) 38(80.2) 0.09

Female 14 (35.9) 25 (64.1)
Age (years) 62.8 £19.2 65.8 = 16.2 0.47
Nutritional status (n; %)

Well nourished 19 (29.7) 45(70.3) 0.40

Malnourished 4(18.2) 18 (81.8)
SAPS 3 60.9 +13.7 66.0 +17.1 0.45
Lactate (mg/dl) 24.3+10.9 235+11.3 0.75
CRP (mg/l) 132.7 £ 84.3 1229+ 834 0.63
Serum albumin (g/dl) 2.69 + 0.49 2.98 + 0.56 0.03
SAPS 3: Simplified Acute Physiology Score 3; CRP: C-reactive protein. Data are expressed as mean + standard deviation or number of cases and percentage.

Table V. Comparison of the extent of protein deficits and the patients’ data
Critical protein deficit Non-critical protein deficit
Variable (> 20 g/day) (< 20 g/day) p
(n =23) (n=62)

Sex (n; %)

Male 14 (29.8) 33(70.2) 0.07

Female 20 (51.3) 19 (48.7)
Age (years) 62.4 +18.0 66.8 = 16.2 0.25
Nutritional status (n; %)

Well nourished 29 (45.3) 35 (54.7) 0.10

Malnourished 5(22.7) 17 (77.3)
SAPS 3 64.2 +15.9 64.9+16.9 0.92
Lactate (mg/dl) 226 £6.9 245+13.3 0.48
CRP (mg/l) 119.8 £78.9 129.5 + 87.1 0.60
Serum albumin (g/dI) 2.84 +0.52 2.94 +0.57 0.10

SAPS 3: Simplified Acute Physiology Score 3; CRP: C-reactive protein. Data are expressed as mean + standard deviation or number of cases and percentage.

illness. Several studies have indicated that the conservative use
of fluids is more beneficial than liberal use (23-25). In most cases,
approximately 30 ml/kg/day is sufficient for maintenance.

In the present study, an infusion of more than 30 ml/kg/day was
recorded in up to 75% of the patients, which may have contributed
to the lower infusion of enteral nutrition and increased caloric and
protein deficits. This present study confirmed a previous study in
our ICU (17) relating protein deficit in critically ill patients receiving
enteral nutrition to greater mortality. Several studies have shown
that the mean percentage of infused enteral nutrition is 50% to 70%
of the prescribed volume (2,26-28). The excessive administration of

[Nutr Hosp 2018;35(5):1017-1023]

fluids and sodium may have a role with that. In this context, caloric
and protein deficits result in increased mechanical ventilation-free
days, and increased length of hospital stay; these deficits represent
an independent factor for death (18,29). Moreover, when caloric
and protein targets are met, the result is reduced mortality rates
(30,31). The adequate infusion of proteins reduces protein catabo-
lism by 50%, improves nitrogen balance (32), and reduces days on
mechanical ventilation and (33) mortality (34). In the present study,
the mean percentage of infused enteral nutrition was approximately
70% of the prescribed volume. Patients improve when the percent-
age of infused enteral nutrition is higher than 80 (35).
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The results involving the total sodium volume administered to
patients were very relevant. Sodium contributes to the occurrence of
edema and anasarca. The infusion of saline solution is common but
0.9% sodium chloride is proven to be inadequate and “non-physi-
ological” (36). Some patients receive up to ten times the adequate
sodium volume (37) solely through the intravenous route, and sodi-
um infused through enteral feeding needs to be added. According to
a study, patients who receive more than 3 1 of fluids and 154 mmol
of sodium/day remain hospitalized for a longer period of time and
exhibit delayed recovery of intestinal function (38).

The results of the present study show that the sodium volume
may also have contributed to the observed caloric and protein
deficits. Although the present study adds new data to the current
literature on the topic, its limitations include the size and homoge-
neity of the sample. However, the overall results showed that over-
load of fluid infusion may impact the success of enteral nutrition
infusion. These findings pave the way for further research on the
topic. The current belief is that only gastrointestinal disorders and
enteral nutrition formulation lead to enteral nutrition intolerance
with subsequent caloric and protein deficits. To conclude, critical
caloric and protein deficits are associated with a higher volume
of fluids, sodium chloride, and sodium when these products are
infused to critically ill patients on mechanical ventilation and re-
ceiving exclusively enteral nutrition.
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Resumen

Introduccion: a pesar de que la obesidad infantil es un problema de salud serio, poco se sabe de los factores relacionados con esta en la
primera infancia.

Objetivo: evaluar qué factores maternos, cognitivos y del lactante influyen en la ingesta energética del lactante y si estos a la vez influyen en
su estado nutricional antes del afo.

Métodos: estudio descriptivo de correlacion. Participaron 267 diadas (madre/hijo). Los cuestionarios consistieron en cuatro instrumentos para
las variables cognitivas de la madre (autoeficacia materna, actitud en la alimentacion, percepcion sobre sefiales de hambre, saciedad y peso del
hijo), aporte energético mediante recordatorio de 24 horas y datos sociodemograficos y antropométricos de la madre y del nifio, mediante los
que se han calculado el indice de masa corporal (IMC) materno y Z-score de peso/talla del lactante.

Resultados: el modelo fue significativo para la ingesta de kcal/kg peso (F = 8,624; p < 0,001; R? = 0,104), correlacionando negativamente
con la percepcion materna del peso del hijo (B = -9,73; p = 0,002), las horas de suefio (B = -2,19; p = 0,044) y la edad del hijo (B = -2,26;
p = 0,001). También para el Z-score (peso/longitud) (F = 68,979; p < 0,001; R? = 0,564), y se explicd de manera positiva con percepcion del
peso del hijo (B =1,133; p < 0,001) y edad del hijo (B = 0,054; p = 0,006) y negativamente con horas de suefio de la madre (8 = -0,07; p =
0,040) e ingesta caldrica (B = -0,004; p = 0,027).

Conclusion: las madres de hijos lactantes que subestiman el peso de su hijo y duermen menos horas proporcionan mas ingesta calérica y sus
nifios presentan mayor Z-score del peso/longitud.

Abstract

Introduction: despite the fact that childhood obesity is a serious health problem, little is known about its related factors in early childhood.

Objective: to evaluate which maternal, cognitive and infant factors influence the infant’s energy intake and if these influence their nutritional
status before the year.

Methods: descriptive study of correlation. Two hundred and sixty-seven dyads (mother/child) participated. The questionnaires consisted of four
instruments for the cognitive variables of the mother (maternal self-efficacy, attitude in the diet, perception of signs of hunger, satiety and weight
of the child), energy intake through a 24-hour reminder and sociodemographic and anthropometric data of the mother and child, through which
maternal body mass index (BMI) and Z-score of infant weight/height have been calculated.

Results: the model was significant for the intake of kcal/kg weight (F = 8.624, p < 0.001, R? = 0.104), negatively correlating with the maternal
perception of the weight of the child (B = -9.73, p = 0.002), hours of sleep (B = -2.19, p = 0.044) and age of the child (B =-2.26, p = 0.001).
Also for the Z-score (weight/length) (F = 68.979, p < 0.001, R? = 0.564) and explained positively with perception of the weight of the child
(B =1.133, p < 0.001) and age of the child (B = 0.054, p = 0.006) and negatively with hours of sleep of the mother (B = -0.07, p = 0.040)
and caloric intake (B = -0.004, p = 0.027).

Conclusion: mothers of nursing infants who underestimate their child’s weight and sleep fewer hours provide more caloric intake and their
children have a higher Z-score weight/length.
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INTRODUCCION

Se considera a los lactantes un grupo importante en la pre-
vencion de la obesidad, presente en etapas cada vez mas tem-
pranas de la vida (1). La adiposidad antes de los 24 meses de
vida se asocia con un aumento significativo en el riesgo de
padecer obesidad posterior, incluso en la edad de adulto (2).
Asi mismo, el primer afio de vida se considera un punto clave
en la adquisicion de habitos nutricionales en el ser humano. Es
cuando se desarrolla el gusto por cierto tipo de alimentos vy el
modo de consumirlos y cuando las interacciones madre e hijo
tienen un impacto de por vida en la regulacion del apetito y en el
desarrollo de la obesidad actual y futura. De ahi la importancia de
examinar las interrelaciones de este hinomio (madre-hijo) desde
la concepcion, embarazo y posparto (3).

En todo el mundo, y en concreto en México, en los dltimos afios
se ha producido un aumento constante del sobrepeso y la obesidad
hasta alcanzar tasas alarmantes en todos los grupos de edad (4). En
nifios menores de cinco afios en México la prevalencia de sobre-
peso y obesidad aumento del 7,8% en 1988 al 9,0% en 2012 (5).
Este hecho plantea importantes consecuencias econdmicas y de
salud a corto y largo plazo, por lo que se ve la necesidad de abordar
la prevencion de la obesidad desde la primera infancia (0-2 afios),
ademas de ser un grupo de edad poco estudiado (6).

Existen multiples factores asociados a la obesidad en la primera
infancia. Los mas estudiados han sido los factores socioculturales
y relacionados con el periodo gestacional y pregestacional de las
madres, como menor nivel de educacion y bajo nivel socioecono-
mico, obesidad materna, incremento excesivo de peso gestacional
de la madre, multiparidad, peso del recién nacido, etc. (7). Otros
factores importantes estudiados han sido las précticas de alimen-
tacion maternas, las cuales resultan, por si solas 0 asociadas a
los factores antes mencionados, un detonante para la aparicion
de obesidad en edades tempranas (8). Algunas de estas practicas
son la baja duracion de la lactancia materna, la edad y las carac-
teristicas del inicio de la alimentacion complementaria, asi como
el consumo de alimentos con alta densidad energética (9,10).

Recientemente se han considerado variables cognitivas de las
madres (conocimientos, actitudes y autoeficacia relacionadas con
la alimentacion y la percepcion del peso del hijo), al considerar
que estas pueden influir en la toma de decisiones y acciones de
las madres ante la alimentacion de sus hijos lactantes (11,12).
Al saber la repercusion de estos conocimientos, se podria incidir
en los mejores habitos para disminuir el riesgo de obesidad en
estos nifios. Sin embargo, la mayoria de estudios sobre estas
variables cognitivas se han realizado en diadas de madres e
infantes preescolares y escolares (12,13). En los pocos estudios
realizados en madres con menores de dos afos de edad, se han
identificado como factores de riesgo para llevar a cabo una bue-
na alimentacion el poseer una baja autoeficacia materna sobre
el crecimiento y la alimentacion del hijo (14), actitudes erréneas
sobre alimentacion de nifios pequefios (15,16), no percibir las
sefales de hambre y saciedad que emite el hijo durante la
alimentacion (17-19) y no tener una percepcion adecuada del
peso del hijo (20).
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La limitacion mas importante de estos estudios es que han sido
realizados en paises muy desarrollados, lo que impide su generaliza-
cién a las mujeres de paises en vias de desarrollo como es el caso de
México, donde la mayoria de su poblacion es de recursos econdmicos
bajos y culturas diferentes sobre la alimentacion. Asi mismo, no se
han identificado estudios que integren en conjunto estas variables y,
dado que la obesidad es multicausal, es muy importante identificar
el maximo numero de posibles factores de riesgo que contribuyan a
explicar el fenémeno de la obesidad a temprana edad. Conocer esta
informacion en poblacion mexicana arrojara claridad sobre los factores
que inciden en el control alimentario que las madres ejercen sobre sus
hijos y podria permitir disefiar programas preventivos y de intervencion
enfocados a generar practicas familiares de alimentacion saludables.

De este modo, se plantea como objetivo del presente trabajo
determinar si los factores personales maternos (edad, estado civil,
escolaridad, ingreso econdémico mensual, trabajo externo, nimero de
hijos, indice de masa corporal actual y horas de suefio) y cognitivos
maternos (autoeficacia materna hacia el crecimiento y la alimentacion
del hijo, actitud en la alimentacion, percepcion de las sefiales de ham-
bre y saciedad del hijo y percepcion del peso del hijo) se relacionan
con el consumo energético diario (kcal/d) del hijo y si estos a la vez
influyen en el estado nutricional del nifio de dos a 12 meses de edad.

MATERIAL Y METODOS

DISENO DEL ESTUDIO, POBLACION Y
PARTICIPANTES

Se ha realizado un estudio descriptivo de correlacion. Participaron
diadas (madre-hijo de 2-12 meses de edad) que acudieron al pro-
grama Enfermera Materno Infantil en cuatro unidades de Medicina
Familiar del Instituto Mexicano del Seguro Social, ubicadas en cuatro
municipios del Area Metropolitana de Monterrey. Se seleccionaron las
unidades que registraban mayor poblacion de lactantes menores de
12 meses, seguin el Andlisis Estratégico de la Delegacion Regional de
Nuevo Ledn. Referente al muestreo, fue probabilistico sistematico de
los nifios 1-5 registrados en la lista de consulta diaria de cada unidad.

CRITERIOS DE INCLUSION Y EXCLUSION

Se incluyeron mujeres que se declararon como madres del
lactante, con habilidad de lectura y escritura que les permitiera
contestar los cuestionarios.

Fueron excluidos los lactantes gemelos y nifios con enfer-
medades que podrian alterar su crecimiento o0 peso corporal
(intolerancia a la lactosa, reflujo gastroesofagico, enfermedades
metabolicas congénitas).

CALCULO DEL TAMANO MUESTRAL

La muestra se calculd para un modelo de regresion lineal mdltiple
con 18 variables predictivas para un variable criterio, con un nivel
de significacion de 0,05 y una potencia del 90%. Determinando
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un tamafio muestral de 275 diadas, se considerd una tasa de no
respuesta del 5%, por lo cual se invitd a participar a 289 diadas.
La cantidad se distribuy6 equitativamente por cada unidad. Al final
de la colecta de datos se contd con 264 diadas. Algunas encuestas
se eliminaron por no contar con todos los indicadores.

VARIABLES Y MEDIDAS

Se aplicd una cédula de datos maternos-infantiles que incluyé edad
(afos), escolaridad (afos), estado civil (vive con o sin pareja), ocupa-
cion (trabaja externamente 0 no), nimero de hijos para la madre e
ingreso econdmico familiar (pesos/mes). Del lactante se solicitd su
fecha de nacimiento, la edad en meses y el sexo. El personal de
enfermeria materno-infantil realizo las medidas antropométricas en
los lactantes. El peso se midié con la bascula digital infantil (Seca®
Medical) y se registro en kg; la longitud se midio con un infantdmetro
y se registrd en cm. El estado de nutricion se evalud con el programa
Antho de la Organizacion Mundial de la Salud (OMS) (21). Se esti-
maron las puntuaciones Z del indice longitud-peso y se clasificaron
como sigue: malnutricion severa (< -3 DE), malnutricion (< -2 DE a
-3 DE), peso normal (< +1 DE a > -2 DE), riesgo de sobrepeso (SP)
(>+1DEa+2 DE), SP (> +2 DE a +3 DE) y obesidad (OB) (> +3 DE).

En las madres, se midi6 la talla con un estadiometro Seca® 214
y el peso, con la bascula Seca® 804, equipo con una precision
de 0,1 kg. Posteriormente, se calculd el IMC y de acuerdo a la
OMS (22) se clasificaron como: bajo peso (< 18,5), peso normal
(18,5a24,9), pre-obesidad (25,0 a 29,9), 0B 1 (30,0 a 34,9), OB
I (35,0 239,9) y OB Ill (> 40).

La percepcion materna de las “sefiales de hambre y saciedad”
en el lactante se midieron mediante las preguntas adaptadas
de la Escala de Respuesta a las Sefiales de Hambre y Saciedad
(RCFCS, por sus siglas en inglés) (23). Esta herramienta indaga si
las madres perciben las sefiales de alimentacion que comunica el
bebe durante la alimentacion y si estos indican hambre o0 saciedad
y en qué momento se da esta percepcion (temprana, activa o
tardia). Fue aplicado a través de entrevista a la madre. La escala
consta de 24 reactivos, divididos en dos dimensiones:

1. Sefales de hambre: en esta parte se plantea la pregunta
“¢Si su hijo tiene hambre...?”, seguida de diez frases que
hacen referencia a las sefiales de hambre que puede mos-
trar un nifio sano durante un periodo tipico de alimentacion;
por ejemplo, “se lleva a la boca los dedos de las manos,
pies, juguetes o cualquier objeto”.

2. Sefales de saciedad: se inicia planteando la pregunta “;Si su
hijo esta saciado. ..?”, seguida de 14 frases que hacen referen-
cia a las sefiales de saciedad que puede mostrar un nifio sano
durante un periodo tipico de alimentacion; por ejemplo, “abre
la boca hasta que la cuchara o alimento toca sus labios”. Las
opciones de respuesta son tipo Likert, van de 0 (nunca) hasta
4 (siempre). La puntuacion que se puede obtener es de 0 a 96.
Para su interpretacion, mayores puntuaciones indican mejor
percepcion materna de las sefiales de hambre y saciedad. La
consistencia interna de la escala obtenida en este estudio fue
de un alpha de Cronbach de . = 0,72.

V. M. Cardenas Villarreal et al.

Para medir la “percepcion materna del peso corporal del lactante”,
las madres contestaron la pregunta “;Creo que mi nifio(a) esta. ..?”
con las opciones de respuesta: a) mas o0 menos de bajo(a) de peso; b)
mas 0 menos con el peso adecuado; y ¢) mas 0 menos con sobrepeso
u obesidad (24). Se considerd percepcion adecuada: a) cuando las
madres de nifos con bajo peso refirieron las opciones bajo de peso; b)
cuando las madres de nifios con peso normal lo refirieron como peso
adecuado; y ¢) cuando las madres de nifios con sobrepeso u obesidad
lo refirieron como con sobrepeso u obesidad. Se considero subestimar
0 sobreestimar el peso cuando la madre percibid el peso como menor
0 mayor al peso que verdaderamente tenia el hijo, respectivamente.

Para medir las “actitudes maternas de alimentacion” se aplic el
Cuestionario de Actitudes Maternas en la Alimentacion (MIFPQ, por
sus siglas en inglés) (25), adaptado para este estudio. Mide las creen-
cias alimentarias que posee la madre y esta compuesto por 12 reac-
tivos divididos en cuatro dreas: a) alimentacion temprana del infante,
integrada por dos reactivos; b) saciedad del infante, compuesta por
dos reactivos; ¢) salud infantil y obesidad, conformada por cuatro
reactivos; y d) alimentacion complementaria en el infante, integrada
por cuatro reactivos. Las opciones de respuesta para la totalidad de
los reactivos van de 1 (totalmente en desacuerdo) a 5 (totalmente de
acuerdo). La puntacion posible a obtener es de 12-60, indicando una
mayor puntuacion mayores actitudes erroneas relacionadas con la
alimentacion de bebes. La consistencia interna reportada de la escala
total para este estudio fue de un alfa de Cronbach de . = 0,78.

La variable “horas de suefio nocturno de la madre” se indago
en base a cuatro preguntas que a continuacion se describen:
Jusualmente a qué hora se acuesta a dormir por la noche?, ja
qué hora se levanta por la mafana?, ¢ cuantas veces se despierta
por la noche? y ¢ cudnto tiempo permanece despierta cada vez? A
partir de estos reactivos se calculd el tiempo de suefio nocturno.

La “autoeficacia materna” se midio adaptando la subescala auto-
eficacia materna del cuestionario de Actitudes Maternas hacia el
Crecimiento Infantil y Practicas de Alimentacion con Leche (26). La
subescala evalia la confianza de la madre para llevar un control sobre
el crecimiento y la alimentacion para que su bebe no gane demasiado
peso. La subescala incluyo seis reactivos. Cuatro de ellos valoran
aspectos del crecimiento del bebe (por ejemplo, “estoy confiada en
que puedo llevar a que revisen a mi bebé si estuviera preocupada
sobre su peso”) y dos preguntas valoran la confianza para la alimen-
tacion del hijo (por ejemplo, “;estoy confiada en que puedo alimentar
a mi bebé para que no gane demasiado peso?”). Las opciones de
respuesta son tipo Likert de cinco puntos y van de 1 (muy de acuerdo)
a b (totalmente en desacuerdo). El puntaje a obtener oscila entre 6
y 30, correspondiendo mayor puntuacion a mejor autoeficacia. La
consistencia interna de la escala de autoeficacia materna obtuvo un
alpha de Cronbach para la escala total de o = 0,76.

Para medir la “energia ingerida” (kcal/24 horas) se utilizd un recor-
datorio de 24 horas, para lo cual se solicitd a la madre que detallara
la alimentacion consumida por su hijo el dia anterior (frecuencia,
tipo y cantidad de leche, alimentos sdlidos y semisolidos y bebidas).
Cuando fue preparada en casa, se le solicitd modo de preparacion y
si era comprada, marcas comerciales. Posteriormente, la informacion
fue procesada mediante el programa de nutricion Nutrikcal®V0 para
calcular la energia consumida. Los datos se interpretaron de acuerdo
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a los criterios de la OMS sobre alimentacion del lactante (27), donde
los requerimientos de energia son acordes a la edad de los lactantes:
de 0 a 2 meses el lactante requiere 400 kcal/dia; de 3 a 5 meses,
500 kcal/dia; de 6 a 8 meses, 600 kcal/dia; de 9 a 11 meses 700
kcal/dia; y de 12 a 23 meses, 900 kcal/dia.

PROCEDIMIENTO

Para la recoleccion de los datos, tres miembros del equipo de
investigacion abordaron a la madre en la sala de espera del servicio
de EMI, se le explicaron los objetivos del estudio y se solicitd su
participacion voluntaria. Todas las participantes firmaron el consen-
timiento informado y se procedio a la aplicacion de instrumentos.
Posteriormente se realizaron las mediciones antropométricas a
madres y lactantes. Los datos han sido tratados de forma totalmen-
te andnima y no filiable y exclusivamente como datos estadisticos.

ANALISIS ESTADISTICO

Los datos se capturaron y analizaron en el paquete estadistico
Statistical Package for Social Sciences (SPSS) version 24.0 para
Windows. Se obtuvieron estadisticas descriptivas con la finalidad
de conocer las caracteristicas de los participantes del estudio a
través de frecuencias, proporciones y medidas de tendencia cen-
tral. Se aplico regresion lineal multiple, con la finalidad de conocer
la contribucion de cada factor materno (personal, cognitivo, estado
de salud, practicas maternas) y caracteristicas de lactante con el
estado nutricional del lactante.

CONSIDERACIONES ETICAS

El proyecto fue revisado y aprobado por la institucion de salud
y por el Comité de Etica de la Facultad de Enfermeria de la Uni-
versidad Auténoma de Nuevo Ledn (FAEN-P- 1260). Se siguid lo
dispuesto en el Reglamento de la Ley General de Salud en Materia
de Investigacion para la Salud (28).

RESULTADOS

DESCRIPCION DE LA MUESTRA

Enla tabla | se muestran las variables cuantitativas en la segunda
columnay las cualitativas en la tercera, de la madre en dos blogues,
variables sociales y antropométricas y cognitivas sobre la alimen-
tacion de su hijo y en el tercer bloque las variables del lactante.

El promedio de edad de las madres fue de 27,1 afos (DE = 6)
y refirieron contar con un ingreso econémico mensual familiar de
$ 6.806 pesos mexicanos (DE = 4.293). Se identificaron pobres
actitudes maternas en alimentacion (X = 21,6; DE = 6,2), baja
autoeficacia materna (X = 8,6; DE = 2,7) y baja percepcion de
sefiales de hambre y saciedad (X = 5,29: DE = 6,31). E1 35,6% de
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las madres subestima el peso del hijo y el 8,3% lo sobreestima, y en
promedio duermen 7,4 (DE = 1,7) horas por noche. Se observo un
altisimo porcentaje de madres que presentan sobrepeso y obesidad
(56,1%), frente a un bajo porcentaje con bajo peso (3,0%). En los

Tabla I. Datos descriptivos de la madre y
del lactante

Variable

Media (DE)
(rango)

n (%)

Edad (afios)

27,1 (6,0) (18-43)

Ingreso economico (pesos/
mes)

6.806 (4.293)
(1.000-30.000)

Escolaridad (afios)

13,1 (3,5) (6-20)

Numero de hijos

1,8(0,9) (1-4)

Horas de suefio nocturno

7,4(1,7) (3-11)

Vive con su pareja

253 (95,5)

Trabajo remunerado

74 (28,0)

IMC (kg/m?)

26,8 (5,1) (16-45)

Estado nutricion:
Bajo peso
Normal
Sobrepeso
Obesidad (I, II'y lll)

8(3,0)
108 (40,9)
76 (28.8)
72 (27,3)

Percepcion del peso:
Subestima
Adecuada
Sobreestima

93 (35,2)
144 (54,5)
27 (10,2)

Autoeficacia (6-30)

Percepcion de hambre (0-40)

Percepcion de saciedad
(0-84)

1,4 3,5) (0-24)

Percepcion hambre y
saciedad (0-96)

3,6 (6,4) (0-48)

Actitudes de alimentacion
(12-60)

21,6 (6,2) (10-42)

Ingesta diaria (kcal/kg peso)

92,0 (32,5)
(31,4-212,2)

Sexo (nifias)

124 (47,0)

Edad (meses)

7,0 (2,8) (2-12)

Menores de 6 meses

72 (27,3

Z-score peso/longitud

0,63 (1,27)
(-2,11-3,01)

Estado nutricion seguin Z-
score peso/longitud:
Malnutricion severa (< -3 DE)
Malnutricion (-3 DE a -2 DE)
Peso normal (-2 DE a 1 DE)
Riesgo de sobrepeso (1 DE
a2 DE)

Sobrepeso (2 DE a 3 DE)

Obesidad (> 3 DE)

0
11(4,2)
159 (60,2)

DE: desviacion estandar; IMC: indice de masa corporal.
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ridad, ocupacion, ingreso econdmico, nimero de hijos, IMC, horas

lactantes, también se aprecio un alto porcentaje de sobrepeso y
obesidad (33,7%) y de bajo peso severo y moderado (9,3%). En

promedio, el consumo energético fue de 819,3 (DE

para todos los lactantes analizados.

de suefo nocturno) cognitivas (autoeficacia materna, actitudes
de alimentacion, percepcion de sefiales de hambre y saciedad

y percepcion del peso del hijo) y del hijo (sexo y edad), se ajustd

24.1) keal/d

un modelo lineal general univariado. Para ello, se fueron anali-

zando diferentes ajustes con la técnica de Backward (Tabla Il). El

modelo final (13) conservo tres variables (F

8,624, p < 0,001,

VARIABLES QUE CORRELACIONAN CON LA

R?=0,104) y mostr6 que la percepcion del peso del hijo, el total
de horas de suefo y la edad (meses) del hijo fueron variables
significativas con efecto negativo. Los valores estan representa-

dos en la tabla Ill.

INGESTA DEL LACTANTE

Para conocer la relacion de la ingesta del lactante (kcal/kg

peso) frente a las variables de la madre (edad, estado civil, escola-
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DEL NORTE DE MEXICO

Tabla lll. Variables maternas-infantiles
que presentan correlacidon mediante el
modelo lineal general univariado con la

ingesta del lactante (kcal/kg/peso)

Variable B (IC 95%) p

Percepcion del peso del hijo :
Normal -9,73(-22,60 a 3,13) 0,138
Sobreestimada -21,39 (-34,96 a-7,82) | 0,002
Subestimada 1

Suefio madre (horas) -2,19 (4,32 a -0,06) 0,044

Edad lactante (meses) -2,26 (-3,63 a2 -0,89) 0,001

Modelo: F = 8,624, p < 0,001, B¢ = 0,104.

VARIABLES QUE CORRELACIONAN CON EL
ESTADO NUTRICIONAL DEL LACTANTE

Con el fin de conocer la relacion de la situacion nutricional del
lactante, cuantificada mediante el Z-score del peso/longitud, se
ha realizado un andlisis analogo frente a todas las variables, ana-
lizando diferentes ajustes con la técnica de Backward (Tabla IV).
Se ha obtenido un modelo lineal general univariado significativo
(F=68,978, p < 0,000, R>= 0,564) que conservo cuatro varia-
bles, presentadas en la tabla V.

DISCUSION

En nuestro trabajo, apreciamos que tienen influencia muy
negativa sobre la cantidad diaria de kcal/kg de peso ingeridas
por el lactante la impresion de la madre de que su hijo esta en
sobrepeso y en menor medida, y también con efecto negativo, las
horas que duerme la madre y la edad del lactante. Al analizar los
factores que inciden sobre el estado de nutricion del nifio, este
es mayor cuando la madre lo ve como normal y lo sobreestima y
aumenta con la edad, pero disminuye con el suefio y moderada-
mente con la ingesta en kcal/kg peso.

En este estudio participaron madres jovenes, de escolaridad media
y, segun el ingreso econdmico mensual familiar (promedio de 450
dolares), se caracterizan por pertenecer a una clase social media-ba-
ja, la cual es representada por el 25% de la poblacion mexicana (29),
asi como por una alta prevalencia de sobrepeso y obesidad, superior
ala reportada en la dltima encuesta de salud México (4).

En relacion con las variables cognitivas estudiadas, mostraron
no ser percibidas adecuadamente en las madres mexicanas, 10
que concuerda con estudios previos realizados en mujeres que
proceden de paises desarrollados. Con respecto a las actitudes
sobre alimentacion en lactantes, la mayoria de las madres reportan
creencias erroneas: “cree que es importante darle biberon al bebé
lo mas pronto posible para evitar que después lo rechace” o “cree
que los bebés necesitan otros alimentos antes de los cuatro meses
para que el bebé aprenda a aceptar nuevos alimentos” (15,16,30).
En cuanto a autoeficacia materna, la mayoria de las madres no

[Nutr Hosp 2018;35(5):1024-1032]

se perciben competentes para alimentar a su hijo para que no
gane demasiado peso, y no se sienten capaces de identificar si el
crecimiento de su hijo es el adecuado (14,31). De acuerdo a la per-
cepcion materna de las sefiales de hambre y saciedad, las madres
perciben pobremente estas sefiales y son mas propensas a identi-
ficar las sefiales de hambre que las de saciedad (17,18,23,32). Lo
anterior es importante dado que los nifios muy pequeios poseen
la capacidad para ajustar el aporte alimentario en funcion del con-
tenido energético de los alimentos que se les ofrece y esta puede
desaparecer cuando entra en juego el control parental (33). En
cuanto a la percepcion materna del peso del lactante al sefialar que
la mayoria de las madres de nifios con SP-OB no perciben de forma
adecuada el peso de su hijo, tienden a subestimarlo (25,34). Los
hallazgos pueden ser atribuidos a las creencias falsas de las madres
respecto a la obesidad: tener un hijo “llenito” es sinénimo de buena
salud y de buenas practicas de crianza; incluso en algunas familias
es aceptable tener sobrepeso (35). Los resultados antes expuestos
sugieren un area de oportunidad para el desarrollo de intervencio-
nes que permitan modificar y mejorar estas variables cognitivas.

En el presente estudio, las variables maternas: percepcion del
peso del hijo, horas de suefio nocturno de la madre y edad del
lactante, predijeron el consumo energeético en 24 horas del hijo y
todas estas a la vez con el estado nutricional del lactante. Pocos
estudios hasta la fecha se han enfocado en revisar la relacion de
la percepcion materna del peso del hijo y la alimentacion en la
primera infancia. En estos, se ha visto que la percepcion materna
no adecuada del peso del hijo influye en las decisiones sobre el
tipo de alimento, o que conduce a que las madres se inclinen por
una conducta alimentaria no saludable (20,36).

Asi mismo, no se han identificado estudios que valoren directa-
mente el suefio de la madre con el consumo total de calorias o el
estado nutricional en lactantes. Sin embargo, se ha reportado que
las mujeres en el posparto temprano presentan cambios significa-
tivos con el tiempo total de suefio, relacionado con la alimentacion
nocturna, la atencion y los patrones de suefio del hijo, y que esta
disminucion de suefio puede afectar a la capacidad psicoldgica de
la madre, como la voluntad para actuar adecuadamente, la moti-
vacion, la concentracion y el pensar con claridad (37). Por lo tanto,
pensamos que las madres que duermen menos tiempo pudieran
verse afectadas para la toma de decisiones sobre el qué, cuanto y
la frecuencia de alimentacion que proporcionan a su hijo, y esto, a la
vez, repercute en el estado nutricional del hijo. Mas aun, suponemos
que esta alteracion del suefio no solo estd afectando a los hijos, sino
que quizas esté impactando también en el peso corporal actual de
la madre, dado que casi la mitad de las madres estudiadas pre-
sentaron sobrepeso u obesidad y se ha documentado que el suefio
tiene una relacion con el balance energético y la obesidad (39).

En nuestro estudio no se identifico relacion de las variables
actitudes de la alimentacion, percepcion de sefiales de hambre y
saciedad y autoeficacia. Una posible explicacion seria que, muy
posiblemente, mas que ser variables causales para explicar el
peso del hijo serfan variables mediadoras que se asocian con cier-
tas practicas de alimentacion, como tipo y estilos de alimentacion,
como se ha identificado ya en estudios previos (11,12,14-16,18).
Estas practicas no se han revisado en el presente estudio.
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Tabla V. Variables maternas-infantiles
que presentan correlacion mediante el
modelo lineal general univariado con el

estado de nutricion del lactante segun el
Z-score del peso/longitud

Variable B (IC 95%) p
Percepcion del peso del
hijo:
Normal 1,133(0,779a1,487) | < 0,001
Sobreestimada 2,647 (2,269 2 3,026) | < 0,001
Subestimada 1

-0,06 (-0,11 a -0,00) 0,040

0,07 (0,022 0,11) 0,002
Ingesta (kcal/kg peso) -0,004 (-0,007 2 0,000) | 0,027
Modelo: F = 68,978, p < 0,001, ¥ = 0,564.

Suefio madre (horas)

Edad lactante (meses)

FORTALEZAS Y LIMITACIONES

Como maxima fortaleza del presente trabajo contamos con la
novedad del analisis de todas las variables en conjunto median-
te modelos multivariantes, tanto variables socioecondmicas de
la madre y antropométricas, como variables cognitivas sobre la
alimentacion de su hijo y los propios datos del lactante en edades
comprendidas dentro del primer afio de vida. Esto da una idea clara
de la influencia de las mismas al eliminar las variables confusoras,
quedandonos con las que realmente intervienen en el proceso.

Las variables reportadas por las madres, aunque podrian tener
el sesgo inherente a la apreciacion de la misma, han presentado
altos niveles de consistencia interna al presentar todas ellas un
alpha de Cronbach superior a o= 0,70 (articulo en revision).

Como limitaciones, hay que apuntar el tamafo de la muestra,
aunque el mismo ha sido calculado para los objetivos trazados.
Quizas un numero superior de casos pudiese incluir un mayor
numero de variables en los modelos, aunque pensamos que la
contribucion de las mismas estaria en el mismo orden. También
es importante resaltar que, para su generalizacion, se deberia
replicar en otros entornos, dado que las maternidades en las
que se ha realizado no son utilizables por el total de la poblacion,
al ser el de México un sistema mixto de Sanidad Publica y con
aseguradoras.

REPERCUSIONES PARA LA INVESTIGACION Y
LA PRACTICA

El presente estudio abre la puerta a nuevas investigaciones,
en las que se estudie el estado de nutricion de los nifios lac-
tantes menores de un afo en relacion a todas las variables al
mismo tiempo, en diferentes entornos y con un ndmero superior
de casos, buscando semejanzas o diferencias segun creencias y
situaciones socioeconomicas y culturales diversas.

[Nutr Hosp 2018;35(5):1024-1032]

Con respecto a su repercusion a nivel de prevencion de la
obesidad infantil y su posterior incidencia en los futuros adul-
tos, se aprecia que es muy importante la imagen que la madre
tiene de su propio hijo en cuanto a su estado de nutricion,
siendo el factor mas importante de los analizados. Por ello, es
de gran importancia incidir en este aspecto en programas de
prevencion.

CONCLUSION

Las madres de hijos lactantes que subestiman el peso de su
hijo y duermen menos horas proporcionan mas ingesta caldrica
y SUS nifos presentan mayor Z-score peso-longitud.
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Abstract

Objective: this investigation describes the somatotype components and somatotype as a whole in Chilean children and adolescents.

Methods: a cross-sectional study was conducted in Valparaiso, Chile. The somatotypes of 1,409 schoolchildren (747 males) aged 6 to 18 years
were assessed using the Heath-Carter anthropometric method. Comparative category analyses (endomorph, mesomorph, and ectomorph) were
performed using t-tests. To analyze whole somatotypes along two and three dimensions, the somatotype dispersion mean (SDM) and somatotype
attitudinal mean (SAM), respectively, were used in addition to a somatochart representation.

Results: the somatotype of the male sample showed a marked mesomorph-endomorph biotype (4.9-4.8-2.1), whereas that for the female
sample showed a mesomorphic endomorph classification (5.8-4.3-1.8). The samples differed significantly by sex, with an increased endomorphic
component observed in females aged 13 to 18 years old. These sex differences were primarily evident in adolescents with high somatotype
values in two or three dimensions (SDM > 3.0; SAM > 1.2), indicating high between-group dispersion. The somatocharts showed displacement
of the endomorphic components for both sexes, particularly females.

Conclusions: the results provide strong evidence that biotype changes have increased, primarily in terms of relative adiposity (i.e., the endo-
morphic component) and predominantly in adolescent girls.

Resumen
Objetivo: esta investigacion tiene por objetivo describir los componentes del somatotipo en nifios y adolescentes chilenos.

Métodos: se realizé un estudio transversal en la regién de Valparaiso, Chile. Se evalué el somatotipo de 1.409 escolares (747 hombres) de 6
a 18 afios de edad utilizando el método antropométrico de Heath-Carter. Los andlisis comparativos por componentes (endomorfia, mesomorfia
y ectomorfia) fueron realizados mediante pruebas t. Para analizar el somatotipo como un todo se realizd el célculo en dos y tres dimensiones,
se utilizaron la distancia de dispersion del somatotipo medio (DSM) y la dispersion morfogénica media (DMM) respectivamente, ademas de una
representacion en la somatocarta.

Resultados: el somatotipo de la muestra masculina mostré un marcado biotipo mesomorfo-endomorfo (4,9-4,8-2,1), mientras que el de la
muestra femenina mostré una clasificacion meso-endomorfica (5,8-4,3-1,8). Las muestras difirieron significativamente segun sexo, con un
elevado componente endomorfico observado en mujeres de 13 a 18 afios de edad. Estas diferencias en adolescentes por sexo también fueron
observadas en el andlisis del somatotipo en dos y tres dimensiones (DSM > 3,0, DMM > 1,2), lo que indica una alta dispersion entre grupos.
Ademés, las somatocartas mostraron un desplazamiento hacia componentes endomarficos para ambos sexos, principalmente en mujeres.

Conclusiones: los resultados proporcionan una fuerte evidencia de que los cambios en los biotipos han aumentado, principalmente en términos
de adiposidad relativa (componente endomdrfico) y predominantemente en adolescentes mujeres.
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INTRODUCTION

In recent decades, trends of overweight and obesity have been
identified in most of the population worldwide, particularly among
youth (1-4). A rapid increase in overweight children has been
reported in most Latin American countries (5), and Chile is no
exception (6,7).

Governments and researchers have focused on a variety of
nutritional variables to overcome these issues. The most com-
monly used variables in Chile are size, weight, and body mass
index (BMI). There are even technical standards in the country
issued by the Nutrition Unit of the Ministry of Health (8). However,
certain aspects of body composition are undervalued, particular-
ly somatotype, even though studies throughout the world have
shown that these factors are highly valuable in contributing to the
understanding of diet, growth, development, physical exercise,
physical self-concept, and disease in different age groups (9-14).

Somatotype corresponds to the estimation of body shape and
composition, and it is expressed with three numeric values that
correspond to the endomorphic, mesomorphic, and ectomorphic
components, providing information on relative adiposity, musculo-
skeletal development, and relative linearity, respectively, thus pro-
viding the morphological characteristics of individuals as a whole
(15). Several methods are used for calculating the somatotype;
the Heath-Carter anthropometric method is the most commonly
used method (12,15,16).

Somatotype is highly correlated with the physical condition and
body composition of athletes and with the identification of their
physical characteristics (9, 17) and health-related risk factors (18).
In addition, several researchers have acknowledged the value of
somatotypological characteristics in developing and maturing pop-
ulations, as well as their sexual dimorphism (10,11,14,18-20).

In Chile, somatotype studies are scarce, and they have been
primarily performed by a group from Valparaiso, Temuco, and
the Metropolitan Region (12). Recent studies have shown higher
scores in the adolescent endomorphic component (14,18,19).
In this sense, somatotype has helped characterize specific pop-
ulations of children. Therefore, this investigation describes the
somatotype components and somatotype as a whole in youth
from Valparaiso, Chile, and contrasts them with previous Chilean
somatotype data obtained using the same methodology.

METHODS

PARTICIPANTS

This study applied a cross-sectional study design. The popu-
lation included students from Primary and Secondary Education
levels (6 to 18 years old) from public, subsidized private, and
private schools. The participants came from the cities of Valparai-
s0, Vifa del Mar, and Concon, Region of Valparaiso, Chile. The
following selection criteria were applied: students enrolled in the
school systems of the previously mentioned cities (i.e., Primary,
scientific-humanist, commercial, industrial, and technical educa-
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tional programs), with informed consent provided by their parents
or guardians. Adult schools or special schools (e.g., schools for
children with motor, sensory, and/or mental disorders), individ-
uals with illnesses (as reported by the parent or guardian) that
affected their body composition, students outside the age range
of the study, and pregnant students were excluded. To calculate
the number of schoolchildren to be included in the study in order
to guarantee a representative sample of the Valparaiso region,
Chile (n = 185,896 according to data from the Ministry of Edu-
cation of Chile), obesity (by BMI) was selected as the variable
with greatest variance for this age group (21.2%; 21). Sampling
was performed with 95% reliability and a 3% sample error. The
minimum established sample size was n = 888. Thus, to guar-
antee the representativeness of each age group, the final sample
included 1,409 schoolchildren (male 47.05%; female 52.95%).

ANTHROPOMETRICAL SOMATOTYPE

The Heath-Carter method was used to evaluate the anthropomet-
ric somatotype. This method comprises ten variables: height; body
mass, four skinfolds (triceps, subscapular, supraspinal, and medial
calf); two bone breadths (bigpicondylar humeral and femoral); and
two limb girths (@arm flexed and maximum tensed [at maximum] and
maximum perimeter of the calf) (15). All training and measurements
were performed following the recommendations of the International
Society for the Advancement of Kinanthropometry (22).

Evaluations were performed with the students standing in bare
feet and wearing light clothes. All measurements were performed
three times, by the first author, with the median value used as the
final result.

This study was performed in the morning at the educational
institutions, between 2011 and 2012. Anthropometric measure-
ments were taken on the right side of the body.

EQUIPMENT

Body mass was measured with precision scales (Seca® 813,
Hamburg, Germany) with a sensitivity of 100 g. Height was regis-
tered using a stadiometer (Seca® 217, Hamburg, Germany) with
a sensitivity of 0.1 cm. Breadths were taken with a flexible and
inextensible metric tape (model W606PM-Lufkin®, Houston, TX,
USA). Girths were evaluated using a small sliding caliper Campbell
10, and skinfolds were measured with a Slim Guide caliper (both
from the anthropometrical Gaucho pro kit with Rosscraft® license).

ETHICAL ASPECTS

The process of anthropometric assessments was orally
explained to and authorized by the guardians, educational estab-
lishments, and each child. Informed consent was signed by the
parents/legal guardians, school education directors, or the stu-
dents themselves. This consent (for adolescents aged 14 to 18)

[Nutr Hosp 2018;35(5):1033-1041]
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and assent (referring to a simplified and compressible text for
children aged six to 13) was approved by the Ethics Committee of
the Pontificia Universidad Catdlica de Valparaiso, Chile, in accor-
dance with the policies outlined by the Declaration of Helsinki.

STATISTICAL ANALYSIS

Both descriptive and inferential statistics were applied, and
the assumptions of normality (via the Shapiro-Wilk test) and
homoscedasticity (i.e., equal variance) for continuous variables
were confirmed. Significant differences in somatotype compo-
nents between the male and female schoolchildren of 2012 were
evaluated using Student’s t-test.

Estimation of somatotype comprised the following factors:
a) mean somatotype; b) a calculation of the three components of
the somatotype (endomorphic, mesomorphic, and ectomorphic);
¢) somatotype dispersion mean (SDM), which is the average
distance of individual somatotypes over a two-dimension-
al somatotype mean (this is a measure of dispersion; this
distance is statistically significant at p < 0.05, when SDM
is equal to or greater than 2 [23]); and d) the somatotype
attitudinal mean (SAM), which is the average of the distance
of the somatotypes from the mean in three dimensions. A
small SAM indicates a tight cluster around the somatotype
mean, whereas a large SAM indicates a wide scatter. A higher
SAM value corresponds to lower group homogeneity. For this
study, SAM was defined as high (SAM > 1.0), moderate (SAM
between 0.80 and 0.99), and low (SAM < 0.79) (24). The
somatochart representation was used to present the stud-
ied samples. For the somatotype categories, the categories
proposed by Carter (13 categories; 15) and the description
ratings of each component (low, 1-2.5; moderate, 3-5; high,
5.5-7; and extremely high, > 7.5) were used (15). Statistical
calculations were performed using STATA version 12.0, and p
< 0.05 was considered as significant.

RESULTS

Table | shows the anthropometric characteristics of height,
mass, and somatotype means (endomorphic, ectomorphic, and
mesomorphic components, SDM, and SAM) for male and female
samples. The height and mass analyses indicated significant dif-
ferences between males and females, primarily in the adolescent
group. Male adolescents were taller than their female counterparts
(at 13-18 years old). An exception was observed at ten years old,
when girls were taller than boys. An analysis of the somatotype
components found differences among adolescents (i.e., 13- to
18-year-olds): females demonstrated significantly higher endo-
morphic values than males. The mesomorphy values of males
were higher than those of females, and significant differences
were observed at 9-15 and 17 years old. The SDM was high (all
values over 2.0) for all male and female adolescents, indicating
large differences in both 11-year-olds and 13- to 18-year-olds.

[Nutr Hosp 2018;35(5):1033-1041]

Differences in the SAM were observed among 13- and 18-year-
olds (Table I). The SAM showed heterogeneity across sex.

The mesomorphic endomorph category predominated in the
male and female samples (males: 36.20%, females: 64.48%)
(Table Ily, followed by endomorphic mesomorph category in males
(20.81%) and mesomorph-endomorph category in females
(7.91%). Mesomorphic endomorph category prevailed among
male children (39.09%). Among male adolescents, endomorphic
mesomorph was the predominant category (28.93%), closely fol-
lowed by mesomorphic endomorph category (27.04%). Among
female children and adolescents, mesomorphic endomorph cate-
gory predominated, but was greater among adolescents (73.87%)
than in children (58.61%).

Figure 1 shows the somatochart with the mean somatoplots
by age and sex across the assessed samples. The somatocharts
showed the displacement of the endomorphic components for
both sexes, particularly females.

DISCUSSION

Over time, the somatotype of Chilean youth has changed from
mesomorphic category to the endomorphic category, particularly
in females (10). Compared to the latest study in Temuco, Chile,
a foothill area (in southern Chile), an endomorphic trend was
observed at 15 years old, with a numerical value of 5.6 (18); this
component was exceeded by females of the same age during the
2009-2010 period (6.64; 10).

Somatochart [ ¢

14

MESOMORPHY

12

10

Figure 1.

Comparative distribution of mean somatopoints for Chilean children and adoles-
cents by age and sex. The male sample is represented with black circles, and the
female sample is represented with gray circles. The total group of mean somatotype
in males is represented with black circles and a white center (4.91-4.82-2.06;
n = 663). The female total sample is represented with a gray circle with a white
center (5.83-4.26-1.76; n = 746).
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Table I. Differences in somatotype components between male and female schoolchildren
samples (n = 1,409) from Valparaiso, Chile, 2011-2012

Male Female
Age | n Height | Mass Endo | Meso | Ecto | n Height | Mass Endo | Meso | Ecto | SDM | SAM
(m) (ko) (m) (kg)
112
12+ 2739 | 486+ | 534 « 121+ | 2722+ | 520+ | 481+ | 1.24 +
6 43 0.53 +6.15 2.29 1.22 033 30 0.51 5.40 218 1.02 1.03 157 064
12+ 29.23 | 435+ | 4.81 « 165 125+ 3002+ |519+| 472+ | 144+
7 38 . ' o o + 62 T R IR S S 1.99 0.87
0.43 +4.89 2.04 1.03 102 0.49 6.23 2.04 1.03 1.13
1.31 + 3394 | 508+ | 5.05+ 160 130+ |3374+|584+| 493+ | 1.39+
8 61 o ' o o + 28 T R I R 7| 1.86 0.80
0.60 +7.64 2.54 1.36 198 0.58 7.21 2.04 0.80 0.99
1.36 = 3717 | 522+ | 498 + 181 138+ | 3874+ |571+| 460+ | 1.564+
9 63 0.69 +9.26 2.66 1.32 1 21 65 0.96 9.22 1.94 1.38 1.19 164 1068
10 59 1.43 = 42;86 562+ | 4.86 133 78 141+ 3926+ | 525+ | 427« | 212+ 139 | 072
+ + . . . . .
0.60 10.06 2.66 1.34 150 0.61 8.49 1.89 1.07 1.35
11 65 1.48 + 46;06 525+ | 470 = 2':8 49 148« | 4501+ | 552+ | 384+ | 222+ 207 | 0.90
+ + " . .
0.79 1243 2.56 1.29 150 0.68 9.15 1.97 1.09 1.26
1.53 + 49.47 519+ | 4.77 = 231 153+ 5002+ |560=+| 415+ | 219+
12 68 0.68 * 2.43 1.22 * 44 0.65 10.55 1.91 1.37F 1.50 178 075
' 10.01 ' ' 1.57 ' ' ' ' '
1.59 + 5945 493+ | 470 + 232 155+ | 5276+ |586+| 396+ | 2.01+
13198 473 * 225 | 137 | E | ®| os4 | 960 | 156° | 1250 | 134 | 200|123
' 11.51 ' ' 1.46 ' ' ' ' '
14 49 1.66 = 60;54 432+ | 428 2'Z1 58 158+ | 5477+ |585+| 363+ | 2.06+ 436 | 178
- - u T T T ’ .
0.67 1241 2.04 1.28 143 0.59 7.02 1.44 1.04 1.14
1.70 = 65.50 447 = | 457 = 244 159+ | 5884+ |635+| 403+ | 1.71x N
15190 1 58 * 195 | 138 | = |19 os3t | 1060 | 188t | 135" | 114 | 20V | 209
' 10.40 ' ' 1.34 ' ' ' ' '
16 51 1.72 69;25 428+ | 480 = 2'+37 65 158+ 6011+ |628+| 432+ | 1.562+ 537 | 293
- - t t + * : :
0.69 13.23 2.03 1.74 149 0.59 12.20 1.75 1.58 1.09
17 38 1.72 7031 482+ | 4.86 = 2'32 88 158+ | 5896+ | 622+ | 423+ | 1.63+ 400 | 165
- - t t + * ' '
0.77 1150 2.27 1.32 147 0.65 10.74 1.77 1.33 1.30
18 20 1.70 = 72;41 475+ | 526 + 1'f7 31 157+ | 6046+ |6.34+| 464+ | 1.53+ 403 | 171
- - t t T ’ '
0.56 1057 2.24 0.67 199 0.53 13.70 2.00 1.37 1.42
Mean | 663 1.50 + 49;31 491+ | 482+ 2'36 746 148+ | 4851+ | 583+ | 426+ | 1.76 = 074 | 112
0.18 17_45 2.37 1.33 1 :13 0.14* 14.62 1.89* 1.29* 1.26* ' '

Endo: endomorphy; Meso: mesomorphy; Ecto: ectomorphy; SDD: somatotype dispersion mean (two dimensions analysis); SAM: somatotype attitudinal mean (three
dimensions analysis). *p < 0.05; 'p < 0.01.
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Table Il. Distribution of 13 somatotype categories at school-age Chilean children and
adolescents from Valparaiso, Chile for sex (n =1,409), 2011-2012
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Category somatotype Total sample Male (n = 663) Female (n = 746)
Balanced endomorph 2.56 (36) 1.51 (10) 3.49 (26)
Mesomorphic endomorph 51.17(721) 36.20 (240) 64.48 (481)
Mesomorph-endomorph 8.87 (125) 9.95 (66) 7.91 (59)
Endomorphic mesomorph 13.70 (193) 20.81 (138) 7.37 (55)
Balanced mesomorph 3.90 (55) 6.94 (46) 1.21(9)
Ectomorphic mesomorph 3.69 (52) 7.09 (47) 0.67 (5)
Mesomorph-ectomorph 1.56 (22) 1.96 (13) 1.21(9)
Mesomorphic ectomorph 4.33 (61) 8.45 (56) 0.67 (5)
Balanced ectomorph 1.63 (23) 1.21 (8) 2.01 (15
Endomorphic ectomorph 2.48 (35) 2.56 (17) 2.41(18)
Endomorph-ectomorph 1.14 (16) 0.60 (4) 1.61(12)
Ectomorphic endomorph 3.05(43) 0.60 (4) 5.23(39)
Central 1.92 (27) 211 (14) 1.74 (13)

Male Total sample Children Adolescents
Balanced endomorph 1.51 (10) 1.59 (8) 1.26 (2)
Mesomorphic endomorph 36.20 (240) 39.09 (197) 27.04 (43)
Mesomorph-endomorph 9.95 (66) 9.92 (50) 10.06 (16)
Endomorphic mesomorph 20.81 (138) 18.25(92) 28.93 (46)
Balanced mesomorph 6.94 (46) 7.14 (36) 6.29 (10)
Ectomorphic mesomorph 7.09 (47) 7.54 (38) 5.66 (9)
Mesomorph-ectomorph 1.96 (13) 1.79 (9 2.52 (4)
Mesomorphic ectomorph 8.45 (56) 8.53 (43) 8.18 (13)
Balanced ectomorph 1.21(8) 0.99 (5) 1.89 (3)
Endomorphic ectomorph 2.56 (17) 2.58 (13) 2.52 (4)
Endomorph-ectomorph 0.60 (4) 0.20 (1) 1.89 (3)
Ectomorphic endomorph 0.60 (4) 0.40 (2) 1.26 (2)
Central 211 (14) 1.98 (10) 2.52 (4)
Female Total sample Children Adolescents
Balanced endomorph 3.49 (26) 3.05(14) 418 (12)
Mesomorphic endomorph 64.48 (481) 58.61 (269) 73.87 (212)
Mesomorph-endomorph 7.91 (59) 9.59 (44) 523 (15)
Endomorphic mesomorph 7.37 (55) 9.80 (45) 3.48 (10)
Balanced mesomorph 1.21(9) 1.74 (8) 0.35 (1)
Ectomorphic mesomorph 0.67 (5) 1.09 (5) 0.00 (0)
Mesomorph-ectomorph 1.21(9) 1.96 (5) 0.00 (0)
Mesomorphic ectomorph 0.67 (5) 0.87 (4) 0.35(1)
Balanced ectomorph 2.01(19) 2.61(12) 1.05 (3)
Endomorphic ectomorph 2.41(18) 2.61(12) 2.09 (6)
Endomorph-ectomorph 1.61(12) 1.31 (6) 2.09 (6)
Ectomorphic endomorph 5.23 (39) 414 (19 6.97 (20)
Central 1.74 (13) 2.61(12) 0.35 (1)

Values are expressed as percentage and (frequency). Higher values are shown in italics.
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The latter value remained relatively stable in the present study
(6.35), which suggests that the predominantly endomorphic bio-
type of the female population is maintained in that condition. In
males, a mesomorphic biotype at 15 years old has been observed
in the population of Temuco (4.8; 18), in contrast to the present
study, where males are less mesomorphic at the same age (4.47).

Silva et al. (2008) recorded the somatotypes of overweight and
obese students 16 to 18 years of age (7.4-4.0-0.6 males, 8.1-
4.1-0.4 females) in the city of Temuco, Chile (25). The highest
endomorphic values were recorded at the age of 16 for men and
17 for women, thus confirming a high adiposity in adolescents,
an aspect that coincides with our study, in which high endomor-
phy values were recorded in females between ages 15 and 17.
Conversely, in males, high values were reported from an early age
for the endomorphic component. Despite these high endomor-
phic component values in males, the highest values are record-
ed during childhood (5.62 at age 10), which indicates that from
childhood, males have a high load of adiposity that remains during
adolescence, thus contributing to the development of overweight
and obese adults in addition to associated health consequences.

For the third somatotype component, ectomorphism, both males
and females reported low values, indicating the large volumes and
rounded shapes that are typical of people with increased relative
adiposity (15).

Tables Il and IV show the comparative somatotypes across the
SDM and SAM of the male and female samples from 1996, in which
Almagia et al. (1996) evaluated a large sample from Valparaiso and
reported three somatotype components by sex, and the data from the
present study. Males from the 1996 sample showed a predominant

P.A. Lizana et al.

mesomorphic shape at all ages, and the ectomorphic component
was more dominant than the endomorphic component (ectomorphic
mesomorph). The dominant mesomorphic shape was classified as a
“palanced mesomorph” at six to nine years old, as a “mesomorphic
ectomorph” at ten to 12 years old, as an “ectomorphic mesomorph” at
1310 14 years old, and as an “ectomorphic mesomorph” at 15t0 18
years old. Females predominantly showed a mesomorphic shape at all
ages in 1996, except at eleven years old, when an ectomorphic shape
was more common. However, this exception did not exceed one unit;
thus, they shared similar mesomorphic components. When classifying
using the Heath-Carter criteria, the 1996 female sample primarily
showed a balanced mesomorph profile (7-10 and 12 years old) and
was classified as “central” at 13 and 14 years old. Mesomorphic and
endomorphic shapes (i.e., mesomorph-endomorph) predominate at
the beginning of adolescence (15 to 18 years old). Elevated SDM
and SAM values were observed for both study periods and sexes
(all scores were over 2.0 and 1.0, respectively), indicating a high
dispersion of scores. Our analysis by sex revealed a high dispersion
(two- and three-dimensional analyses), which is similar to the compar-
ative work performed among adolescents from Valparaiso, Chile from
198510 2010 (10). In addition, figures 2 and 3 show the comparative
somatochart with the mean somatoplots by age and sex. These soma-
tocharts show displacement toward the endomorphic shape for both
sexes. The 1996 female sample (26) is located in the middle of the
somatochart; conversely, the females of the present study showed a
marked displacement toward an endomorphic shape. These results
show that adolescents experienced an important biotype change over
time, particularly adolescent females with an increased endomorphic
component.

Table Illl. Comparative differences in somatotype components between male
schoolchildren samples of 1996 and the present study from Valparaiso, Chile

1996 Present study
(n=518) (n = 663)

Age | n | Endomorphy | Mesomorphy | Ectomorphy | n | Endomorphy | Mesomorphy | Ectomorphy | SDM | SAM
6 12 | 1.48+0.35 454 +054 184+122 |43| 486+229 534+122 112+0.93 717 | 354
7 32 | 207034 451 +054 221+116 | 38| 435+204 481 +1.03 1.65+1.02 505 | 237
8 32 | 200+0.35 418 +0.50 257+119 | 61| 508+254 505+1.36 1.60+1.28 703 | 335
9 34 | 208+0.35 425 +0.50 238+109 |63| 522+266 498 +1.32 1.81 +1.31 652 | 327
10 | 30 | 203+0.28 430 +0.50 275+103 |59 | 562+266 486+1.34 193 +£1.52 782 | 373
11 32 | 182+025 394 +0.50 320+086 |65| 525+256 470+129 218 +1.52 776 | 3.66
12 | 32 | 1.80+0.24 424 +0.52 337+103 |68| 519+243 477 +1.22 231 +157 782 | 360
13 | 25 | 1.79+0.23 3.87 +0.63 338+110 |58| 493+225 470 +1.37 2.32+1.46 728 | 3.41
14 8 168 +0.23 4.06 +0.71 383116 |49 432 £2.04 428 +1.28 2.71+£143 6.60 2.87
15 | 19 | 245+025 434 +0.69 341+116 | 50| 447+195 457 +1.38 244 +134 522 | 226
16 | 95 | 243+024 4,68 +0.64 323+120 |51| 428+203 480+1.74 237142 476 | 2.05
17 | 113 | 234+0.23 443 +0.64 335+120 |38| 482+227 486 +1.32 222 +1.47 627 | 276
18 54 2.33+£0.95 449+0.74 320124 20 4751224 5.26 + 0.67 167 +1.29 6.87 2.96

SDM: somatotype dispersion mean (two dimensions analysis); SAM: somatotype attitudinal mean (three dimensions analysis).
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Table IV. Comparative differences in somatotype components between female
schoolchildren samples of 1996 and the present study from Valparaiso, Chile
1996 Present study
(n = 460) (n = 746)

Age | n | Endomorphy | Mesomorphy | Ectomorphy | n | Endomorphy | Mesomorphy | Ectomorphy | SDM | SAM
6 |12 | 231+088 4.28 +0.95 2.39+1.65 30 | 520+218 481 +1.02 124 +1.03 703 | 3.16
7 |42 | 229+1.00 411+0.86 232+1.34 62 | 519+204 472 +1.03 144 +1.13 6.60 | 3.09
8 |30 | 213+£086 3.89+0.74 251113 28 | 584+204 493 +0.80 1.39+0.99 838 | 4.01
9 | 3| 236=x112 3.77£097 227 +1.21 65 | 572+197 443 +1.48 1.69 +1.68 713 | 353
10 | 23 | 2.89+098 3.79+1.05 2.63+0.99 78 | 525+1.89 427 +1.07 212+1.35 505 | 246
11 |21 | 203+081 3.01+1.03 3.75+1.53 49 | 552+197 3.84 £1.09 222+1.26 870 | 390
12 [ 39| 243+1.18 3.68+1.46 2.86+1.48 44 | 560+191 415+1.37 219+1.50 6.74 | 323
13 | 23 | 2.65+097 348 +097 3.03+1.53 45 5.86 + 1.56 3.96+1.25 201 +1.34 743 | 340
14 | 11| 272+125 2.89+0.86 254 +£1.28 58 585+1.44 3.63+1.04 206+1.14 6.36 | 325
15 | 21| 445+0.99 479+119 211+118 | 103 | 6.35+1.88 403+1.35 1.71+1.14 500 | 209
16 | 71 | 454+1.44 478 +1.37 210+1.14 65 | 628+175 4.32 +1.58 1.52 +1.09 452 | 1.89
17 | 81| 445+124 487 +1.23 1.91 +1.00 88 6.22+1.77 423+1.33 1.63 +1.30 450 | 191
18 | 51 | 471+137 479+1.38 1.89+1.18 31 6.34 +2.00 464 +1.37 153 +1.42 379 | 168

SDM: somatotype dispersion mean (two dimensions analysis); SAM: somatotype attitudinal mean (three dimensions analysis).

Somatochart | 16 Somatochart [ ¢

MESOMORPHY [

14

MESOMORPHY

Figure 2.

Comparative distribution of the mean somatopoints in Chilean male children and
adolescents by year and age (6 to 18 years old). The 1996 sample is represented
by black circles (n = 518) and the 2012 sample is represented by gray circles
(n = 663).

In this study, increased sex differences in endomorphy were
observed in women compared with men; conversely, males had a
higher mesomorphic component than females. However, both sex-
es moved toward endomorphy. This change toward an increased
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Figure 3.

Comparative distribution of the mean somatopoints in Chilean female children and
adolescents by year and age (6 to 18 years old). The 1996 sample is represented
by black circles (n = 460) and the 2012 sample is represented by gray circles
(n = 746).

endomorphy (higher in girls than in boys) has been observed over
time in several populations in Chile (10,14,18,19,25-27). The
change in males moved the relative adiposity limit to between
moderate and high. Similar to young boys, girls have shown
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decreased relative fatness; however, girls start to increase in rel-
ative fatness again during adolescence, unlike boys, who increase
in muscle mass (28). One of the causes of increased fat tissue
in adolescents may be sex hormones, which contribute to an
accumulation of a higher percentage of dermal fat; therefore,
adolescents are more prone to obesity during this period (28).
However, a normal level of adipose tissue can be differentiated
from that contributing to chronic diseases. Chile has reported
some causes of obesity, such as the excessive consumption of
hypercaloric food (29), differences in socioeconomic status (14),
and/or decreased physical activity (1,30). This profile of high rel-
ative adiposity increases the likelihood that this population suf-
fers from chronic non-transmissible and cardiovascular diseases
extending into adulthood (31).

The limitations of this study include the selection of data pub-
lished in 1996 for comparison with our results in the discussion
section. The small sample sizes of 6-, 14-, and 15-year-old males
and 6-, 10-, 11-, and 14-year-old females compared with the
present study make it difficult to generalize trends in somatotype
components. Future studies should explore the Chilean somato-
type trends in youth. Nevertheless, in most ages, it was possi-
ble to show a displacement of the endomorphic components for
both sexes, particularly females. Another limitation of the previous
study was that their participants were sampled from one region
of Chile, and therefore might not represent other localities. How-
ever, the region of Valparaiso is the third most populated, and the
sample only represents schoolchildren.

In summary, this study reflects an important sexual dimorphism
in which the mesomorphic component associated with muscu-
lature decreased and the endomorphic component increased in
Chilean schoolchildren, particularly in female adolescents. In addi-
tion, this study shows a displacement of the higher endomorphic
components in schoolchildren compared with studies from three
decades ago.
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Resumen

Introduccion: la lactancia materna exclusiva (LME) es un factor protector contra el desarrollo de resistencia a la insulina (RI) como causa del
sindrome metabalico.

Objetivo: el objetivo del estudio fue evaluar la relacion entre la LME los primeros seis meses de vida y el desarrollo de RI, mediante los indices
Homeostasis Model Assessment (HOMA-IR) y Quantitative Insulin Sensitivity Check Index (QUICKI).

Material y métodos: estudio de cohorte de tipo poblacional; se incluyeron 494 participantes adolescentes, de los cuales se evaluaron variables
sociodemogréficas, antropométricas y factores cardiometabélicos mediante los indices HOMA-IR y QUICKI para determinar el grado de asociacion
entre la LME y el desarrollo de RI. Los resultados fueron expresados en medianas.

Palabras clave: Resultados: la prevalencia de LME fue del 42%. Los resultados sugieren un efecto protector de la LME sobre la resistencia a la insulina, de
tal manera que por cada mes mas de duracion de LME, disminuye en 0,32 (p = 0,005) el indice HOMA-IR y aumenta en 0,70 (p = 0,008) el

Resistencia a la indice QUICKI. Para la circunferencia de cintura, el indice de masa corporal (MC) y el indice-cintura talla (ICT) esta relacion no fue significativa.

insulina. Lactancia

materna. Sindrome Conclusién: los andlisis bivariados y multivariados, indican una relacion epidemiolégicamente significativa que demuestra un efecto protector
metabélico. de la Lactancia Materna Exclusiva sobre el indice HOMA-IR y el QUICKI.
Abstract
Introduction: exclusive breastfeeding (EB) is a protective factor against the development of insulin resistance (IR) as mainstay of the metabolic
syndrome.

Objective: the objective of the study was to evaluate the relationship between EB during the first six months of life and the development of IR
through the Homeostasis Model Assessment (HOMA-IR) and Quantitative Insulin Sensitivity Check Index (QUICKI) indexes.

Material and methods: a population-based cohort study included 494 adolescent participants, from whom socio-demographic, anthropometric,
and cardiometabolic variables were assessed using the HOMA-IR and QUICKI indexes to determine the degree of association between EB and
the development IR. The results were expressed in medians.

Results: the prevalence of EB was 42%. The results suggest a protective effect of EB on IR, in such a way that for each extra month of EB, the

Key words: HOMA-IR index decreases in 0.32 (p = 0.005) and the index QUICKI increases in 0.70 (p = 0.008). Regarding waist circumference, body mass
) - index and waist size index, this relationship was not significant.

Resistance to insulin. K o o s o o . ) )

Breastfeeding. Conclusion: the bivariate and multivariate analyses indicate an epidemiologically significant relationship that demonstrates a protective effect

Metabolic syndrome. of EB on the HOMA-IR and QUICKI indexes.
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RELACION ENTRE LA LACTANCIA MATERNA EXCLUSIVA LOS PRIMEROS SEIS MESES DE VIDA Y EL DESARROLLO DE 1043
RESISTENCIA A LA INSULINA EN NINOS Y ADOLESCENTES DE BUCARAMANGA, COLOMBIA

INTRODUCCION

La lactancia materna exclusiva (LME) es parte fundamental
de la “Estrategia Mundial para la alimentacion del lactante y del
nifio pequero” de la Organizacion Mundial de la Salud (OMS),
debido a los beneficios conocidos de la lactancia como la forma
natural de proporcionar un alimento ideal (1). Por este motivo, la
OMS recomienda que la lactancia materna (LM) debe ser exclu-
siva los primeros seis meses de vida, para lograr un crecimiento,
desarrollo y salud dptimos, puesto que esta cumple a cabalidad
los requerimientos nutricionales de esta etapa. Solo a partir de
los seis meses de edad se recomienda introducir gradualmente
alimentos solidos como complemento a la LM. Esta estrategia
mundial se soporta en que, ademas de los beneficios inmediatos,
existe evidencia clinica que sefiala que los adolescentes y adultos
que fueron amamantados tienen menor tendencia a desarrollar
alteraciones cardiometabdlicas (2).

Aunque la mayoria de los recién nacidos inician la lactancia
temprana, la prevalencia mundial de LME oscila alrededor del
14% (3). Sin embargo, esta cifra varia entre paises de 7,7% a
68,3%, ocurriendo lo mismo con la duracion mediana de la lac-
tancia, que varia de 6,3 a 21,7 meses (4). Las mayores tasas de
LME las presentan los paises del sur de Asia con un 60%, segui-
dos por el este y sur de Africa, con un 57%. No se conoce con
detalle cudl es la situacion en los paises con mayores ingresos,
pero la informacion disponible es preocupante. En el afio 2010,
en Australia, alrededor del 90% de las mujeres iniciaban LM,
pero a los seis meses solo el 2% continuaba con LME. En Esta-
dos Unidos, en 2013, el inicio de la LM era del 76% y a los seis
meses la LME se reducia hasta el 16%, mientras que en Europa,
segun datos de la Organizacion para la Cooperacion y Desarrollo
Economicos (OCDE) del afio 2005, los mejores resultados de inicio
de LM los presentaban los paises ndrdicos, con cifras cercanas al
100%, pero los porcentajes de LME a los seis meses disminuian
por debajo del 20%, muy lejos del objetivo de la OMS (50% de
LME a los seis meses) (5). Asi mismo, segun la Organizacion
Panamericana de la Salud (OPS), de acuerdo a cifras disponibles
para el afio 2014, la prevalencia de LME en los paises de América
Latina y el Caribe era del 38,76%. Los paises con mayores tasas
fueron: Pertl, con un 68%; Bolivia, con el 60%; y Argentina, con
el 55%, contrario a los datos obtenidos en Republica Dominicana
(7,7%), México (14,5%) y Cuba (26,4%) (4). En Colombia, los
datos para el aiio 2015 indican un inicio temprano de lactancia
en el 72,7% de los nifios, con una prevalencia de LME del 36,1%
y una mediana de duracion de la lactancia de 14,4 meses (6).

Con base en estos datos epidemioldgicos, es clave destacar el
papel que tiene la LME en el desarrollo de alteraciones cardiome-
tabdlicas (7-10), tales como la resistencia a la insulina (RI). Los
resultados basados en estudios observacionales han sido contro-
versiales. Algunos investigadores han evidenciado la existencia de
un efecto protector entre la LM y la prevencion del desarrollo de
RI, asi como también se ha propuesto la relacion entre la LM y
el menor grado de desarrollo de sobrepeso u obesidad (8,9,11),
siendo destacadas las publicaciones de Arenz y cols., en 2004
(12), y la revision de literatura de Dewey en el afio 2001 (13).
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Con base en estos resultados, se han eshozado varias hipéte-
sis acerca del papel que podria tener la LM en el desarrollo de
alteraciones cardiometabdlicas, las cuales incluyen mecanismos
de comportamiento alimentario y mecanismos hormonales. En
efecto, los lactantes alimentados con formulas artificiales pre-
sentan concentraciones mas altas de insulina. Este factor se
asocia a mayor depdsito de tejido adiposo, que contribuye a la
ganancia de peso, siendo las altas concentraciones de insulina
el resultado de la mayor cantidad de proteinas en las formulas
artificiales. Asi mismo, entre las hormonas presentes en la leche
materna que influyen en el metabolismo y desarrollo corporal,
destacan la ghrelina, la adiponectina, la resistina, la obestina
y la leptina; esta ultima, precisamente, se sintetiza en el tejido
adiposo y en las glandulas mamarias y su funcién consiste en
regular la ingesta y el gasto energético, ademas de tener adi-
cionalmente un efecto anorexigeno ya que activa sefiales de
saciedad y disminuye la sensacion de hambre. Por lo tanto, los
nifios alimentados con leche materna presentan concentracio-
nes mas elevadas de leptina que los alimentados con formulas
lacteas artificiales. De la misma manera, vale la pena mencionar
la accion de la adiponectina, la cual es una hormona produci-
da en el tejido adiposo cuya funcion consiste en aumentar la
sensibilidad a la insulina e incrementar el metabolismo de los
acidos grasos, con posible implicacion en el crecimiento y el
desarrollo infantil (14).

De igual forma, es preciso destacar la contraparte en la relacion
bidireccional entre la obesidad y la RI, dados los mecanismos
fisiopatoldgicos anteriormente descritos, ya que la obesidad se
considera un estado proinflamatorio que genera una cantidad
importante de radicales libres, los cuales incrementan a su vez
el estrés oxidativo, llevando a la interrupcion de las sefiales de
traduccion de la insulina, lo que finalmente puede dar como resul-
tado el establecimiento de Rl (15). En sintesis, la Rl'y particular-
mente la obesidad abdominal constituyen los principales factores
de riesgo que contribuyen a las manifestaciones del denominado
sindrome metabdlico (7,16-18).

Por consiguiente, la creciente epidemia de obesidad infantil
esta asociada con un incremento en la prevalencia de enfer-
medades cardiometabdlicas, puesto que los nifios obesos con
circunferencia de cintura elevada tienen un riesgo 2,3 veces
mayor de desarrollar Rl'y, subsecuentemente, SM en compa-
racion con los nifios que tienen circunferencia de cintura en
rango de normalidad (7,15). No obstante, la magnitud del SM
en pediatria es variable, entre el 3y el 4% (19), dependiendo
de las caracteristicas de la poblacion estudiada y de los criterios
diagndsticos considerados, que en su mayoria han sido pro-
puestos por la OMS, el Programa Nacional de Educacion sobre
el Colesterol y el Panel Il de Tratamiento del Adulto (National
Cholesterol Education Program-Adult Treatment Panel lll [NCEP-
ATP 1ll]) y la Federacion Internacional de Diabetes (International
Diabetes Federation [IDF]) (7,18).

Con base en lo anteriormente expuesto, el objetivo del presente
estudio consiste en evaluar la relacion entre la LME los primeros
seis meses de vida y el desarrollo de RI, mediante los indices
HOMA-IR y QUICKI (13).
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MATERIAL Y METODOS

TIPO DE ESTUDIO Y CRITERIOS DE
SELECCION

Se trata de un estudio de cohorte de tipo poblacional. La pobla-
cion de estudio incluy6 nifios y nifias con edades comprendidas
entre los seis y los diez afios residentes de la ciudad de Bucara-
manga, que hace parte de la cohorte SIMBA I: “Prevalencia de
sindrome metabdlico en la poblacion de seis a diez afios residente
en Bucaramanga, durante el periodo comprendido entre abril de
2006 y abril de 2007.” En esta cohorte se incluyeron todos los
nifos y ninas entre seis y diez anos con residencia mayor de un
afio en Bucaramanga. Ademas, tuvo los siguientes criterios de
exclusion: antecedente de menarquia o estadio de Tanner > 2,
diagndstico de diabetes mellitus u otra enfermedad endocrina y/o
tratamiento hormonal en el Gltimo mes (excepto tratamiento con
levotiroxina sodica).

Posteriormente, esta poblacion fue recontactada con un
38,53% de éxito y evaluada nuevamente en el marco del estu-
dio SIMBA fase Il, “Ensamblaje de una cohorte para evaluar la
aparicion temprana de disfuncion cardiovascular y metabdlica en
adolescentes con sindrome metabdlico”, durante el periodo com-
prendido entre el afio 2012 y 2016. Su objetivo fue determinar
la relacion entre los criterios diagndsticos de SM y la aparicion
temprana de disfuncion cardiovascular y metabélica en poblacion
adolescente, permitiendo el andlisis de mayor nimero de factores
de riesgo, tales como antecedente de LME y su relacién con el
desarrollo de Rl asociado con el SM.

TAMANO DE MUESTRA

La poblacion SIMBA fase Il (2012-2016), objeto del presente
estudio producto del recontacto de la muestra inicial de poblacion
en edad escolar (n = 1.282), correspondié a un total de 494
participantes en edad adolescente.

RECOLECCION DE DATOS LIiNEA DE BASE

El proceso de recoleccion de datos se efectlio en dos fases por
profesionales médicos, enfermeras y nutricionistas entrenados
previamente por los investigadores del estudio.

Para la recoleccion de la muestra en su fase inicial (SIMBA 1),
se utilizaron mapas y estadisticas locales y se realizd un proceso
de muestreo en dos etapas; en la primera se realizé una seleccion
aleatoria de barrios con al menos 50 nifios y en la segunda etapa
se realizo una seleccion aleatoria de un maximo de 50 casas en
cada barrio, con la debida invitacion a participar en el estudio a
todos los nifios que cumplieron los criterios de inclusion.

Durante la primera fase (SIMBA I), llevada a cabo en el periodo
comprendido entre el mes de julio de 2006 y octubre de 2007,
se realizé una visita domiciliaria para la recoleccion de informa-
cion con relacion a variables sociodemograficas, nutricionales y
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de actividad fisica, y posteriormente, una segunda visita para la
realizacion de una completa valoracion clinica y toma y analisis de
muestras sanguineas (glicemia, perfil lipidico e insulina).

La segunda fase (SIMBA II) se llevd a cabo entre los afios 2012
y 2016. En ella se realiz el recontacto telefonico o mediante visita
domiciliaria de 494 participantes de la cohorte inicial de 1.282
nifnos, mediante el cual se obtuvo informacion sociodemografica
de seguimiento. Asi mismo, se realizaron la respectiva valoracion
clinicay la toma y andlisis de muestras sanguineas (glicemia, per-
fil lipidico e insulina) en una institucion de salud especializada en
atencion a eventos cardiovasculares en Bucaramanga, Colombia.

VARIABLES DE ESTUDIO

La variable dependiente de este estudio corresponde a la resis-

tencia a la insulina, expresada mediante los indices:

— HOMA-IR: fue obtenido de un modelo matematico usando la
siguiente formula: ([IF*GF]/22.5), en donde IF representa los
niveles de insulina en ayunas (por sus siglas en inglés) en
pU/mly GF, los niveles de glucosa en ayunas (por sus siglas
en inglés) en mmol/l). Punto de corte riesgo cardiovascular
> percentil 90.

— QUICKI: fue obtenido de un modelo matematico usando la
siguiente formula. 7/(Log IF + Log GF), en donde Log IF
representa el logaritmo de los niveles de insulina en ayunas
(por sus siglas en inglés) en wUl/mly Log GF, el logaritmo
de los niveles de glucosa en ayunas en mg/dl (por sus siglas
en inglés) en mg/dl. Punto de corte riesgo cardiovascular
> percentil 90.

Ademads, se analizaron los siguientes factores cardiometabo-

licos:

— Glucosa alterada en ayuno > 100; diabetes > 126 mg/dl
(Standards of Medical Care in Diabetes, ADA 2016).

— Sobrepeso u obesidad: sobrepeso = IMC para la edad
(IMC/E) entre los percentiles 85 a 95%; obesidad = > per-
centil 95 del IMC/E (Expert Panel on Integrated Guidelines
for Cardiovascular Health and Risk Reduction in Children
and Adolescents. National Heart, Lung and Blood Institute,
NHI. USA, 2012).

— Hipertension arterial: presion arterial sistolica (PAS) o diasto-
lica (PAD) > percentil 95 para la edad, género y talla medida
en tres 0 mas ocasiones.

— Prehipertension arterial: PAS o PAD > percentil 90 < p95
para la edad, género y talla (The Fourth Report on the Diag-
nosis, Evaluation and Treatment of High Blood Pressure in
Children and Adolescents).

— Dislipidemia. Alteracion de triglicéridos: 10-19 afos, > 130
mg/dl. Alteracion en colesterol HDL: < 40 mg/dl. Alteracion
en colesterol LDL: > 130 mg/dl (Expert Panel on Integrated
Guidelines for Cardiovascular Health and Risk Reduction in
Children and Adolescents. National Heart, Lung and Blood
Institute, NHI. USA, 2012).

— Indice cintura-talla (ICT): perimetro de la cintura (cm)/estatu-
ra (cm). Punto de corte obesidad abdominal > 0,50.
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La principal variable independiente de este estudio fue la
duracion de la lactancia materna exclusiva (meses). También se
analizaron otras variables como:

— Variables sociodemograficas: sexo, edad, nivel socio econo-

mico y lactancia materna total.

— Variables antropométricas: peso, talla, IMC, circunferencia

de cintura, circunferencia de la cadera, ICT e indice cintu-
ra-cadera (ICC).

CALIDAD DE LOS DATOS

La calidad de los datos fue revisada para asegurar que los
datos estuvieran completos. Se realizd digitacion por duplicado en
el programa Excel (Microsoft Corp., Redmond, Washington) y las
bases de datos fueron comparadas usando el programa Epi-Info
2000. Todas las discrepancias en las dos bases de datos fueron
corregidas usando los formatos originales de captura de datos.

ANALISIS ESTADISTICO

Se realizd un analisis descriptivo en el cual las variables cate-
goricas fueron presentadas como proporciones y las continuas,
como mediana y rango intercuartilico, segun la distribucion que
presentaban. Si las variables continuas tenian distribucion nor-
mal, las diferencias fueron determinadas usando la prueba U de
Mann-Whitney. La asociacion entre las variables dependientes de
este estudio y las independientes fue evaluada mediante modelos
de regresion lineal multiple, asi como la bondad del ajuste de
cada modelo. En los modelos multivariados se mantuvieron las
variables que obtuvieron una p < 0,2 en el analisis bivariado.
Todos los valores de p fueron considerados a dos colas, conside-
rando significancia estadistica a p < 0,05. Todos los datos fueron
analizados en el programa estadistico Stata, version 14.0 (College
Station, TX: Stata Corporation).

CONSIDERACIONES ETICAS

Este estudio fue revisado y aprobado por los miembros del
Comité de Etica en Investigaciones (CEl) de la Fundacién Cardio-
vascular de Colombia. El consentimiento fue obtenido por parte
de los participantes del estudio y/o los padres o cuidadores de
los participantes y, adicionalmente, todos los menores de edad
(menor de 18 arios cumplidos en Colombia) dieron su asentimien-
to verbal y por escrito para la realizacion de las pruebas.

RESULTADOS

Fueron evaluados 494 participantes, producto del recontacto de la
cohorte inicial de SIMBA | (n = 1282), de los cuales el 48,58% (n =
240) eran del sexo masculino y el 51,41% (n = 254) eran del sexo
femenino, con una mediana de edad de 16,64 arios (Rl 3,08) (Tabla ).
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Con relacién a la antropometria y a los valores de presion arte-
rial, el 10,14% (n = 50) del total de los participantes tuvieron
IMC/E en rango de sobrepeso (percentiles 85 a 95%) y el 15,82%
(n = 78) tuvieron IMC/E en rango de obesidad (> percentil 95),
p 0.003. El 42,51% de la poblacion (n = 210) presento riesgo de
ICT (> 0,5), p 0,001, del cual el 58,57% fue de sexo femenino
(n=123). La mediana de PAS (mmHg) fue de 107,33 (RI 13,67) y
la de PAD (mmHg) fue de 63,67 (Rl 10,67). La mediana obtenida
de los biomarcadores evaluados como criterios diagnosticos fue:
triglicéridos (mg/dl) 79,14 (RI 49,52), p 0.223; colesterol HDL
(mg/dl) 50,5 (Rl 14,9), p 0,000; glucosa en ayunas 91 (RI 8,8),
p < 0,0001; e insulina (uU/ml) 9,8 (RI 6,1) (Tabla I).

En cuanto al antecedente de LM, el 87% (n = 430) de las
madres de los participantes respondio a esta pregunta (13% de la
muestra sin informacion), de Iss cuales el 43,27% (n = 209) res-
pondi¢ afirmativamente a la cuestion lactancia materna “exclusiva
(primeros seis meses solo leche materna)”, y el restante 45,76%
(n = 221) respondio de forma negativa (Tabla II).

En cuanto a los indices HOMA-IR y QUICKI, se obtuvieron las
siguientes medianas y rango intercuartilico (Rl): HOMA-IR 2,05
(RI'1,56) y QUICKI 0,33 (RI 0,03).

Finalmente, se encontrd que por cada mes de duracion de la
lactancia materna exclusiva se disminuye en 0,32 el HOMA-IR y
aumenta en un 0,70 el QUICKI. Para la circunferencia de cintura,
el IMC y el ICT esta relacion no fue significativa (Tabla IIl).

DISCUSION

Los resultados en una muestra de adolescentes colombianos
residentes en la ciudad de Bucaramanga muestran una prevalen-
cia de LME del 42%. La LME sugiere un efecto protector sobre la
resistencia a la insulina; por cada mes mas de duracion de LME,
disminuye en 0,32 (p = 0,005) el indice HOMA-IR y aumenta en
0,70 (p = 0,008 el indice QUICKI.

Nuestros resultados son similares a los obtenidos en otras
poblaciones latinoamericanas y europeas (13,20-22). Resulta-
dos similares han sido recientemente publicados para poblacion
china, para la cual se encontrd asociacion como efecto protector
entre la LME (por los primeros tres meses de vida) con el indice
HOMA-IR y los bajos niveles de insulina (23). Asi mismo, en una
publicacion realizada por Wang J y cols. derivada de un trabajo
realizado en el sur de China, se concluy6 una relacion inversa-
mente proporcional entre la LME mayor a seis meses y la asocia-
cion con SM, en una poblacion de 1.770 de nifios y adolescentes
de entre siete y 17 afos de edad (24).

El estudio SIMBA es una cohorte que ha sido evaluada durante
mas de diez afios, condicion que aporta mayor fiabilidad a los
resultados obtenidos. Por otro lado, se emplearon los indices de
medicion de Rl de mayor uso en la practica clinica, por lo que los
resultados pueden ser extrapolados a la practica clinica. A pesar
de no ser estos indices el estandar de oro para el diagnostico de
Rl (clamp hiperinsulinémico-euglucémico), si son los de mayor
aplicacion en la practica clinica, por tratarse de métodos sencillos
que se derivan de la interaccion de la funcion de la célula 5 pan-
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Tabla I. Descripcion de las caracteristicas sociodemograficas, estado nutricional

y factores de riesgo cardiometabdlico

Todos Mujeres Hombres
Caracteristicas n = 494 n = 254 n =240 p
n (%) n (%) n (%)
Nivel socioeconémico
Bajo 296 (59.92) 156 (61.42) 140 (58.33) 0.714*
Medio 193 (39.07) 96 (37.80) 97 (40.42)
Alto 5(1.01) 2(0.79) 3(1.25)
Estado nutricional segun IMC/E

Bajo peso (< -2 DE IMC/E) 65 (13.18) 28 (11.02) 37 (15.48) 0.003f
Peso normal (-2-0.99 DE IMC/E) 300 (60.85) 160 (62.99) 140 (58.58)
Sobrepeso (1-1.99 DE IMC/E) 50 (10.14) 29 (11.42) 21(8.79)
Obesidad (> 2 DE IMC/E) 78 (15.82) 37 (14.57) 41 (17.15)
Edad (afios) (mediana [RI]) 16.64 (3.08) 16.58 (3.2) 16.66 (2.91) 0.4691
Talla (cm) (mediana [RI]) 163.02 (12.9) 158.5 (7.55) 169.87 (8.65) 0.0007
Peso (kg) (mediana [RI]) 56.8 (17.8) 53.1(14.2) 60.37 (17.15) 0.0007
Circunferencia de cintura (cm) (mediana [RI]) 74.8(12.1) 73.7(11.1) 75.7 (13.25) 0.003f
Circunferencia de la cadera (cm) (mediana [RI]) 92 (12.35) 93.35(11) 91.25(13) 0.007t
indice cintura-cadera (mediana [RI]) 0.81(0.11) 0.79 (0.11) 0.83(0.09) 0.000"
indice cintura-talla (mediana [RI]) 0.45 (0.07) 0.46 (0.07) 0.44 (0.07) 0.0017
Colesterol total (mg/dl) (mediana [RI]) 156.65 (36.3) 158.1(37.8) 155.4 (36.3) 0.0741
Colesterol LDL (mg/dl) (mediana [RI]) 92 (33) 95.84 (27.47) 92.17 (25.68) 0.2151
Colesterol HDL (mg/dl) (mediana [RI]) 47.70 (15.1) 50.5(14.9) 44.4 (14.66) 0.000f
Triglicéridos (mg/dl) (mediana [RI]) 79.14 (49.52) 78.17 (45.06) 81 (52.68) 0.223f
Glucosa en ayunas (mg/dl) (mediana [RI]) 91 (8.9 89.79 (6.06) 93.08 (7.00) 0.000f
Insulina (uU/ml) (mediana [RI]) 9.8 (6.1) 10.75 (5.6) 8.78 (6.3) 0.0007
HOMA-IR (uUl/ml) (mediana [RI]) 2.05 (1.56) 2.03 (1.46) 2.08 (1.61) 0.006"
indice QUICKI (mediana [RI]) 0.33 (0.03) 0.33 (0.02) 0.34 (0.03) 0.0007
Presion arterial sistolica (mmHg) (mediana [RI]) 107.33 (13.67) 103.33 (10) 114 (15) 0.000f
Presion arterial diastolica (nmHg) (mediana [RI]) 63.67 (10.67) 63.33 (9.66) 64.16 (11.67) 0.0241

IMC/E: indice de masa corporal para la edad; RI: rango intercuartilico; LDL: lipoproteinas de baja densidad; HDL: lipoproteinas de alta densidad; HOMA: Homeostasis
Model Assessment; QUICKI: indice cuantitativo de comprobacion de la sensibilidad de la insulina. *Valor p determinado mediante prueba exacta de Fisher. Valor p

determinado mediante prueba U de Mann-Whitney.

Tabla Il. Antecedente de lactancia

materna exclusiva

L:l:tt:r::laa Todos | Mujeres | Hombres
: n=494 | n=254 n =240 p
exclusiva
n(%) | n(%) | n(%)
221 )

No (45.76) 104 (44.83) | 117 (46.61) | 0.963
. 209
° a7y | 10014810) | 109 (4349

*Valor p determinado mediante prueba Chi-cuadrado.

credtica y la sensibilidad a la insulina en un modelo matematico
donde se utilizan las concentraciones de glucosa e insulina en
ayuno (25).

Dentro de las limitaciones del estudio, vale la pena mencionar
que aun no existe consenso en cuanto a los puntos de corte en
las mediciones y andlisis del indice QUICKI. Ademas, existe la
posibilidad de errores en la clasificacion de LME debido al sesgo
de memoria de la madre.

El presente estudio evidencia una asociacion entre el efecto
protector de la LME y la ausencia de desarrollo de Rl soportada en
la correlacion con el indice HOMA-IR. Estos resultados soportan
y ratifican la importancia en el desarrollo de politicas de salud
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Tabla lll. Relacion de lactancia materna exclusiva vs. indices de riesgo cardiometabdlico

Modelo crudo Modelo ajustado*
Caracteristicas ici ici
Coeflglente IC 95% 2 Coeflglente IC 95% o
indice HOMA-IR (mmol/l) -0.26 -0.15a-0.31 0.005 -0.32 -0.13a-0.51 0.005
indice QUICKI (mgy/dl) -0.58 -0.48 a-2.84 0.008 -0.70 -0.28a-2.88 0.008
Circunferencia de cintura (cm) -0.01 -0.00a-0.03 0.058 -0.02 -0.00a-0.04 0.058
IMC (kg/m?) 0.003 0.001a0.16 0.062 0.003 0.01a20.009 0.060
ICT 1.86 -1.11a4.85 0.220 1.97 -1.10a5.05 0.208

ICT: indlice cintura-talla; IC 95%: intervalo de confianza del 95%. *Modelos de regresion lineal multiple ajustados por sexo y edad.

publica encaminadas a favorecer la “Estrategia mundial para la
alimentacion del lactante y del nifio pequeiio” de la OMS. La LM
es una opcidn natural y econdmica, susceptible de ser aplicada
al 100% de los lactantes, favoreciendo el sano crecimiento y
desarrollo y generando particularmente un efecto de proteccion
contra el sobrepeso v la obesidad infantil, por lo que se considera
que su ingesta es una medida preventiva efectiva contra esta
epidemia global (26,27). Las camparias encaminadas a promover
la préctica de la LM con énfasis en los beneficios para la salud
pueden ser una medida salvadora, ya que, a pesar de existir algun
grado de correlacion entre el nivel de educacion de las madres y
la LM, la duracion de esta se encuentra visiblemente afectada en
poblaciones con mayor grado de escolaridad y ocupacion laboral,
contrario a las que no, que a su vez corresponden a poblacio-
nes con menores ingresos economicos. Estadisticamente, estas
poblaciones muestran mayores tasas de LM, posiblemente rela-
cionadas con un modelo de crianza tradicional (5,28).

El incremento desmesurado de sobrepeso y obesidad en la
infancia y en la adolescencia se estima en mas de 110 millones
de individuos de estas edades segun cifras globales (3). Esto
sugiere que la prevencion del exceso de peso en la infancia es
una estrategia muy importante contra el desarrollo de enferme-
dades cronicas a largo plazo (13) relacionadas con el sindrome
metabdlico, y mas aun, si se tiene en consideracion que, segun
la IDF, se estima que las cifras de sindrome metabdlico y DM2
evolucionaran de 246 millones de individuos en el afio 2007 a
380 millones en el afo 2025. Es decir, la proyeccion estadistica
indica que el 30% de la poblacion mundial va a presentar Rl'y sus
complicaciones a lo largo de la vida (17).

Lo anterior ha llevado a evaluar las ventajas la LM en la preven-
cion de afecciones en la edad adulta, ya que las enfermedades
contribuyen a ser las causas mas frecuentes de la morbimortali-
dad en la madurez. Diversos autores han relacionado la LM como
un factor protector en la prevencion de la hipertension materna
en el futuro, asi como la hipertension infantil en los diferentes
periodos de la vida (29).

Asi mismo, una revision de articulos realizada en 2015, cuyo
objetivo fue analizar los estudios que han investigado la LM como
proteccion frente a los problemas cardiovasculares de la madre
y el nifio (30), menciona que, de un modo general, la LM en la
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infancia ha demostrado ser capaz de reducir la morbilidad y la
mortalidad en la disminucion de la incidencia de enfermedades
infecciosas. Ademas, muestra que la LM exclusiva durante seis
meses Y el destete después de un afo pueden representar para
los paises en desarrollo la prevencion del 13% de la mortalidad
de su infancia (31). La conclusion de esta revision menciona que
la LM por periodos de tiempo superiores a seis meses no solo
proporciona a los nifios numerosos beneficios para su salud, sino
que también puede proteger a la madre de enfermedades graves
como el cancer de mama.

Por lo tanto, y teniendo en cuenta lo hasta aqui expuesto, nues-
tros resultados son un aporte Util en la profundizacion del estudio
de los beneficios que la LM puede suponer en la prevencion de
factores de riesgo cardiometabdlico, ya que los resultados sugie-
ren una accion protectora de la LME en la disminucion de la Rl 'y
el aumento del QUICKI.
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Resumen

Introduccion: la conducta alimentaria se asocia con el estado nutricional en edades tempranas. Sin embargo, en Chile alin no existen estudios
que evallien esta relacion en la etapa preescolar.

Objetivo: asociar el estado nutricional y la conducta alimentaria de preescolares chilenos.

Método: estudio de corte transversal en 247 preescolares (2-4 afios) de la Region de la Araucania, Chile. Se evalud el estado nutricional a
través del indice antropométrico peso/talla y perimetro de cintura/edad. Se aplicé la encuesta Child Eating Behaviour Questionnaire (CEBQ) a las
madres para evaluar la conducta alimentaria de sus hijos.

Resultados: ciento treinta fueron hombres y 117 fueron muijeres, con una malnutricion por exceso del 58,6% y 49,6%, respectivamente.
Palabras clave: Las puntuaciones de conducta alimentaria (CA) proingesta presentaron una asociacion positiva y significativa con el estado nutricional y la
dimension respuesta a los alimentos. En cuanto a las puntuaciones de CA antiingesta, se observd una tendencia inversa no significativa con el

Conducta alimentaria. estado nutricional; sin embargo, existe una asociacion negativa y significativa en las dimensiones respuesta a la saciedad y lentitud para comer.

Estado nutricional.

Obesidad. Conclusion: la conducta alimentaria proingesta se asocia directamente con el estado nutricional y la conducta antiingesta, de manera inversa
Preescolares. solo con ciertas dimensiones.
Abstract

Introduction: the eating behavior is associated with the nutritional status at early ages. However, in Chile there are still no studies that evaluate
this relationship in the preschool stage.

Objective: to associate the nutritional status and eating behavior of Chilean preschoolers.

Methods: cross-sectional study in 247 preschoolers (2-4 years) from the region of Araucania, Chile. The nutritional status was evaluated through
the anthropometric index weight/height and waist circumference/age. The Child Eating Behavior Questionnaire (CEBQ) survey was applied to
mothers to assess their children’s eating.

Results: one hundred and thirty were men and 117 were women with an overweight/obese percentage of 58.6% and 49.6%, respectively. Eating
behavior scores pro-intake (food approach) have a positive and significant association with nutritional status) and in the food responsiveness

Key words: sub-scale in the total sample. Regarding the anti-intake score (food avoidant), an inverse trend with nutritional status is shown; however, there
Eating behavior is a negative and significant association in the satiety responsiveness scale and slowness in eating.

Nutritional status. Conclusion: the pro-intake eating behavior is directly associated with nutritional status, and anti-ingest score is inversely related only to certain
Obesity. Preschools. sub-scales.
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INTRODUCCION

La obesidad es considerada una epidemia en la poblacion mun-
dial, tanto en paises desarrollados como en aquellos en desarrollo
(1). En Chile, la prevalencia de sobrepeso y obesidad en menores
de seis afos en el sistema publico de salud alcanza un 23,7% vy
11,4%, respectivamente (2).

La obesidad aumenta el riesgo de patologias de riesgo cardio-
vascular, como la diabetes, la ateroesclerosis y la enfermedad
cardiovascular, entre otras, por lo que la prevencion de la obesidad
infantil previene también patologias de alto costo para el pais en
la etapa adulta (3,4).

La ingesta alimentaria es un complejo proceso que involucra
factores homeostaticos, heddnicos, socioculturales, psicoldgicos y
emocionales, que es necesario comprender de mejor manera (5).

La conducta alimentaria (CA) se define como el conjunto de
acciones que establece la relacion del ser humano con los alimen-
tos, pudiendo ser clave en la incidencia de la obesidad (6). Su eva-
luacion tiene la ventaja de presentar una estabilidad temporal, lo
que podria homologarse a algunos rasgos de personalidad (7,8).
La conducta se estructura a partir de un conjunto de dimensiones
de comportamiento respecto a la alimentacion, Estas dimensiones
pueden agruparse como proingesta y antiingesta (9).

El objetivo de la presente investigacion fue analizar la asocia-
cion entre el estado nutricional y la conducta alimentaria de pre-
escolares que asisten a jardines infantiles de Fundacion INTEGRA.

MATERIAL Y METODOS

Se realizd un estudio de corte transversal en una muestra de
117 nifios y 130 nifias de dos a cuatro afos, que asistieron a los
jardines infantiles de Fundacion INTEGRA durante el afio 2016,
Region de la Araucania, Chile. Dicha institucion, de derecho pri-
vado, tiene como objetivo el desarrollo integral del nifio que vive
en condicion de pobreza.

El total de jardines intervenidos fue de 23, con asignacion pro-
porcional, y se seleccionaron los nifios por conveniencia en los
jardines que desearon participar. Se excluyeron de este estudio
aquellos nifios y nifias con patologias crénicas nutricionales regis-
tradas en la ficha personal del preescolar de cada jardin infantil y
también los nifios que asistian con abuelas u otro familiar a cargo.

El peso, la estatura y el perimetro de cintura fueron medidos uti-
lizando los siguientes instrumentos: balanza digital marca Omron®
(Modelo HN-289), estadiometro de marca ADE® (MZ10017) y
huincha métrica marca Seca®, respectivamente.

Para la evaluacion nutricional de los nifios y nifias se utilizaron
los siguientes indices antropométricos: peso/edad, talla/edad,
peso/talla y perimetro de cintura/edad. Los criterios diagndsticos
fueron definidos segun la Norma Técnica para la Supervision de
Nifios y Nifias de 0 a 9 Afios en la Atencion Primaria de Salud de
la Infancia (10).

El cuestionario de conducta de alimentacion infantil Child Eating
Behaviour Questionnaire (CEBQ) se aplicd en una oportunidad a
la madre, quien respondio sobre las conductas de su hijo o hija.

F. Henriquez Konings et al.

El instrumento esta compuesto de 35 items agrupados en ocho
dimensiones: respuesta a los alimentos, disfrute de los alimen-
tos, sobrealimentacion emocional, deseo de beber (proingesta)
y respuesta a la saciedad, lentitud para comer, exigencia a los
alimentos y subingesta emocional (antiingesta) (11).

El estudio fue aprobado por el Comité de Etica de la Univer-
sidad de La Frontera, Temuco, Chile. En el presente estudio, las
madres firmaron un consentimiento informado, comprendiendo y
autorizando los procedimientos de la investigacion. La aplicacion
de la encuesta se realizd en las dependencias de los jardines y la
evaluacion antropométrica, en una sala independiente.

ESTADISTICA

Asumiendo una prevalencia de conducta alimentaria de proin-
gesta de un 50%, un nivel de confianza del 95% y una precision
del 7%, el tamario muestral fue de 196 binomios (madre o cui-
dadora e hijo). El célculo fue realizado con el programa Epidat
4.2. Se consider¢ una pérdida de muestra, ya sea por rechazo o
inconvenientes en terreno, de un 21%; por lo tanto, la muestra
final corresponderia a 247 binomios.

Las variables fueron sometidas a un andlisis descriptivo, calcu-
lando la media y la desviacion estandar (DE). Para la tabulacion
de los datos se utilizd STATA 11.0. Se compararon 0s grupos
segun sexo con prueba ANOVA y t-test para varianzas distintas.
En las tablas de contingencia con indices antropométricos se
usd la prueba exacta de Fisher y, finalmente, las dimensiones de
proingesta y antiingesta se compararon segun el estado nutricio-
nal y se usaron pruebas de ANOVA y Kruskal-Wallis. El nivel de
significacion fue de 5%.

RESULTADOS

La caracterizacion de los preescolares segun sexo se presenta
en la tabla |y los indices antropométricos evaluados se encuen-
tran en la tabla Il. La prevalencia de malnutricion por exceso
en hombres alcanzé un 40,5% de sobrepeso y un 18,1% de
obesidad; en el caso de las mujeres, se observd un 37,2% de
sobrepeso y un 12,4% de obesidad. En cuanto al perimetro de
cintura, destaca el mayor porcentaje de obesidad abdominal en
hombres (42,4%) versus mujeres (24,1%).

En cuanto a las puntuaciones de CA que indican una tendencia
proingesta (Tabla lll), estas fueron asociadas fuertemente con el
estado nutricional, tanto en sobrepeso como en obesidad en el
total de la muestra, pero al observar por sexo, esta situacion se
repite solo en el caso de las nifias obesas. Destaca que Unicamen-
te la dimension respuesta a los alimentos (proingesta) muestra
diferencias significativas entre obesos y normales en el total de
la muestra, asi como en el caso de los hombres.

Respecto a las puntuaciones de CA que indican una tendencia
antiingesta (Tabla Ill), estas no mostraron diferencias significativas
en el total de la muestra, ni por sexo. Sin embargo, al obser-
var las dimensiones, si se observan diferencias significativas en

[Nutr Hosp 2018;35(5):1049-1053]
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Tabla I. Caracterizacion de los preescolares segun sexo
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Variables Hombres Mujeres 5
X = DE (n) X = DE (n)
Edades (afios) 3,24 + 0,63 (117) 3,23 + 0,65 (130) 0,8768"
Peso (kg) 16,36 = 2,31 (117) 15,81 + 2,80 (130) 0,09271
Talla (m) 0,97 + 0,11 (117) 0,95 + 0,11 (130) 0,2715*
PC (cm) 52,55 + 6,39 (114) 52,86 + 6,67 (125) 0,7132*
X: promedio; DE: desviacion estandar; n: total de la muestra; PC: perimetro de cintura. *Prueba ANOVA. 'Prueba t-test para varianzas distintas.
Tabla Il. indices antropométricos de los preescolares segln sexo
. Hombres Mujeres
Variables frecuencia/total frecuencia/total P”

PC/Edad

Con ob. abd. 48/113 30/124 0,004

Sin ob. abd. 65/113 94/124
PT/Edad

Normal 48/116 65/129 0,298

Sobrepeso 47116 48/129

Obesidad 21/116 16/129

T/Edad

Normal 108/116 121/129 1

Talla baja 3/116 3/129

Talla alta 5/116 5/129

PC: perimetro de cintura; ob. abd.. obesidad abdominal; PT: peso-talla; T: talla. *Prueba exacta de Fisher. Cabe mencionar que en la toma de datos antropométricos no

se logré medir el perimetro de cintura para todos los nifios y nifas.

la dimension respuesta a la saciedad entre los normales con
sobrepeso y normales con obesidad en el total de la muestra. La
dimension lentitud para comer (antiingesta) muestra diferencia
significativa entre los normales y los obesos, tanto en el total de
la muestra como también en el caso de las nifias. En el caso de
los nifios no hubo diferencias significativas en ninguna dimension
antiingesta.

DISCUSION

La poblacion estudiada muestra un alto porcentaje de sobrepe-
50y obesidad en ambos sexos, destacando un mayor porcentaje
de malnutricion por exceso y obesidad abdominal en hombres.
Estos resultados concuerdan con lo encontrado en otras investi-
gaciones en las cuales nifos pertenecientes a familias de meno-
res ingresos presentan mayores porcentajes de malnutricion por
exceso (12,13).

Existen diversos estudios que han aplicado el CEBQ a pobla-
cién infantil, mostrando una directa relacion entre dimensiones
proingesta y obesidad (14).

[Nutr Hosp 2018;35(5):1049-1053]

La mayoria de estos estudios se han realizado en poblacion
escolary solo recientemente han aparecido estudios en preesco-
lares, donde se ha replicado la estructura original del CEBQ vali-
dando su uso en grupos etarios mas pequefios, lo que permitiria
evaluar la conducta alimentaria a mas temprana edad con el fin
de poder pesquisar en forma precoz conductas proingesta y, asi,
intentar realizar acciones de prevencion antes de la edad escolar
(15). Sin embargo, no hay estudios atn que evaltien la conducta
alimentaria en preescolares chilenos.

Al'analizar los puntajes de proingesta en el total de la muestra'y
seguin sexo, se observo una relacion directamente proporcional en
la dimension respuesta a los alimentos y estado nutricional, situa-
cion que puede ser explicada por una alteracion en la regulacion
de la ingesta alimentaria influenciada tanto por sefiales internas
como externas (5,16). Un estudio evalud la conducta alimentaria
en 294 escolares chilenos de seis a 12 afios, confirmando la mis-
ma tendencia y asociacion encontrada en este estudio en cuanto
a la relacion directa e inversa de las dimensiones proingesta y
antiingesta, respectivamente. Sin embargo, no hubo diferencias
significativas en todas las dimensiones de conducta alimentaria
en ambos estudios (11).
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Tabla Ill. Dimensiones de proingesta y antiingesta de los preescolares

segun estado nutricional

Normal Sobrepeso Obesidad
X = DE (n) X = DE (n) X = DE (n) P

Total
Proingesta 10,63 + 2,45%° 11,33 +2,01° 1210+ 2,72° 0,0026*
Disfrute de los alimentos 3,30 £ 0,84 3,51 +£0,76 3,43 +£0,82 0,1742*
Respuesta a los alimentos 2,01 +0,85% 2,24 +0,86" 2,59 +1,12¢ 0,0031*
Sobrealimentacion emocional 1,88 + 0,69 1,91 + 0,65 2,24 + 0,94 0,1721t
Deseo de beber 3,42 +1,16 3,65 + 0,91 3,83+ 1,03 0,0799*
Antiingesta 12,33+ 2,24 11,76 + 2,05 11,80 + 2,01 0,1280*
Respuesta a la saciedad 3,39 + 0,61%° 3,09 + 0,63 3,08 +0,75° 0,0020*
Lentitud para comer 3,31 £0,81% 3,1+0,74° 2,84 £0,67° 0,0039*
Subalimentacion emocional 2,70 + 0,97 2,69 + 0,85 2,93 + 0,84 0,3381*
Exigencia a los alimentos 2,92 = 0,80 2,86 0,77 2,94 + 0,80 0,8121*

Nihos
Proingesta 10,82 + 2,51 11,43 + 2,01 12,07 + 2,70 0,1203*
Disfrute de los alimentos 3,38 + 0,86 3,56 + 0,73 3,28 + 0,88 0,3394*
Respuesta a los alimentos 1,97 +0,78% 2,30 +0,87° 2,62 +1,06° 0,0149*
Sobrealimentacion emocional 1,85 +0,63 1,93 0,64 2,28 = 0,96 0,0666t
Deseo de beber 3,61+1,23 3,62 + 0,89 3,87 £ 0,91 0,6134
Antiingesta 12,30 + 2,17 11,40 + 2,17 11,90 + 2,28 0,1390*
Respuesta a la saciedad 3,40 = 0,59 3,00 = 0,64 3,01 =0,75 0,4270*
Lentitud para comer 3,23 +0,77 2,96 + 0,76 2,94 + 0,66 0,7340*
Subalimentacion emocional 2,73 +0,84 2,68 + 0,88 2,90 + 0,94 0,8610*
Exigencia a los alimentos 2,93 + 0,83 2,74 + 0,77 3,03+ 0,84 0,3134*

Ninhas
Proingesta 10,48 + 2,41 11,23 + 2,02 12,15+ 2,84° 0,0260*
Disfrute de los alimentos 3,24 + 0,82 3,45+ 0,80 3,62 = 0,71 0,1601*
Respuesta a los alimentos 2,05 +0,90 2,19+ 0,86 2,55 +1,23 0,1622*
Sobrealimentacion emocional 1,90 0,72 1,90 + 0,66 2,18 +£0,93 0,3629*
Deseo de beber 3,28 +1,09 3,68 +1,93 379+1,21 0,0709*
Antiingesta 12,35+ 2,31 12,11+ 1,89 11,67 +1,65 0,4961*
Respuesta a la saciedad 3,38 = 0,64 3,19+0,62 3,16 0,78 0,2209*
Lentitud para comer 3,36 + 0,83%* 3,22 +0,70° 2,71 +0,67¢ 0,0124*
Subalimentacién emocional 2,67 =1,05 2,70+0,84 2,98 +0,72 0,5016*
Exigencia a los alimentos 2,92 + 0,77 2,98 + 0,76 2,81 +0,74 0,7379*

X: promedio; DE: desviacion estdndar; n: total de la muestra; PC: perimetro de cintura. *ANOVA, "Kruskal Wallis. *Normalidad. *Sobrepeso. ‘Obesidad.

En el andlisis de los puntajes antiingesta, en el total de la muestra
y por sexo se observd una relacion inversa en la dimension lentitud
para comer y el estado nutricional. Este comportamiento puede estar
asociado a una mayor ansiedad al momento de ingerir alimentos
0 hien a conductas compulsivas compensatorias (8), lo cual podria
relacionarse con la influencia que tiene la emocionalidad sobre el

consumo alimentario (17). Por ejemplo, el consumo de dietas altas
en azlicares y grasas se relaciona con nifios con un nivel de estrés
mas alto, debido a la asociacion de estos alimentos con sentimientos
de recompensa y, por ende, su consumo en estas situaciones (18).
Otros estudios plantean que alimentos altos en calorias y/o ricos en
azlicares podrian tener un potencial adictivo (19,20). Por tanto, como

[Nutr Hosp 2018;35(5):1049-1053]
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era de esperar, existe una relacion inversamente proporcional entre la
dimension respuesta a la saciedad y estado nutricional.

Otra investigacion con resultados similares evaluo la relacion
de comportamiento alimentario y estado nutricional en una gran
muestra de 1.058 escolares, en la cual el indice de masa corporal
se asocid positivamente con las puntuaciones de comportamiento
alimentario proingesta y negativamente con los de antiingesta (21).

Otro estudio de validacion del cuestionario encontro, al igual
que este trabajo, una asociacion positiva con la respuesta alimen-
taria y se asocid negativamente con la lentitud en la comida y la
respuesta a la saciedad (22).

En conclusion, se encuentra una asociacion significativa entre
estado nutricional (como indicador de P/T) y las puntuaciones de
conducta alimentaria, mostrando que el P/T de preescolares de
2-4 afos tiene una asociacion positiva en puntuaciones de proin-
gesta y una asociacion negativa con antiingesta (especialmente
en la dimension de respuesta saciedad y lentitud para comer).

Dentro de las fortalezas del estudio, podemos mencionar el
tamarfo de muestra y su representatividad, ya que se seleccio-
naron jardines infantiles de las zonas centro, costa y cordillera de
la regién de la Araucania.

En futuras investigaciones, seria interesante considerar a las
abuelas, ya que muchas de ellas permanecen a cargo de los
nietos y pueden entregar informacion valiosa sobre su CA.

La aplicacion de encuestas puede llevar a sesgos inherentes
implicados en la realizacion de estas, tanto del entrevistador como
del entrevistado.

La informacion obtenida en esta investigacion refuerza lo docu-
mentado en la literatura y lo extrapola a etapas mas tempranas
como la preescolar. Por tanto, es urgente trabajar con progra-
mas de accion preventiva y tratamiento extensivo en poblacion
que acude a jardines infantiles, ya que, en Chile, el 54% de los
menores de tres anos y el 94% de los nifios de entre cuatro y
cinco afios asiste a establecimientos de educacion parvularia (21).
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Abstract

Introduction: the recent economic and financial crisis has affected most Western countries, especially families of low socioeconomic classes.
We speculate that worsening of socioeconomic condition associated with the crisis would increase obesity, mainly in disadvantaged families.

Material and methods: cross-sectional study of the 290,111 children aged three to 12 years old attending public school during the term
2014-2015 in Madrid City, by means of a stratified weighted sample randomly chosen, taking into account age (grade), city district and schools.
The questionnaire included weight and height (auto-reported), dietary report (weekly frequency of intake), as well as socioeconomic variables.

Results: 1,208 questionnaires were evaluated from 64 classes. Half of participants were boys; 42% were younger than five years old, 35% were
between six and eight years old, and 23% older than eight. Undernutrition was present in 5.0%, and excess of weight (overweight + obesity) in
36.7%. Undernutrition was higher in children under the age of six (9.1%). No relationship was found between undernutrition and the characteristics
of the families but was slightly higher in families where both parents were unemployed. Excess of weight was higher in children of non-Spaniard
parents (44% vs 32%, p < 0.0001), as well as in those families with economic problems (41% vs 31%, p = 0.0005). Only for meat, grains and
dairy, the weekly intake was close to the recommendations.

Conclusions: children from lower income households were at a higher risk of being overweight compared with their peers. Participation in a
school-based food aid program may reduce food insecurity for children and their families.

Resumen

Introduccion: la reciente crisis econdmica y financiera que ha afectado a los paises occidentales ha sido especialmente mas intensa en las
familias con menos recursos econdmicos. Nos preguntamos si el empeoramiento de la situacion econémica se ha asociado a un aumento en
la tasa de obesidad infantil.

Material y métodos: estudio transversal de una muestra ponderada que representase a los 290.111 nifios de tres a 12 afios matriculados en
las escuelas publicas de Madrid en el curso 2014-2015. Se utilizd un cuestionario que inclufa peso y talla (autorreportados), ingesta dietética
(frecuencia semanal de consumo) y variables socioeconémicas.

Resultados: se evaluaron 1.208 cuestionarios de 64 clases, repartidos por igual entre nifios y nifas. El 42% eran menores de cinco afos, el
35% tenia entre seis y ocho afios, y el 23% eran mayores de ocho afos. Se presentd desnutricion en el 5,0% de la muestra, mientras que se
hall exceso de peso (sobrepeso + obesidad) en el 36,7%. El bajo peso fue mayor en los nifios < 6 afios (9,1%), sin diferencias entre sexos. No
se pudo encontrar ninguna correlacion entre la desnutricion y las caracteristicas de las familias, aunque fue ligeramente superior cuando ambos
padres estaban en el paro. El exceso de peso fue mayor en hijos de padres no espafioles (42% vs. 32%, p < 0,0001), asi como en las familias
con dificultades econdmicas (41% vs. 31%, p = 0,0005). La ingesta media semanal correcta solo se encontrd en carne, cereales y lacteos.

Conclusiones: los nifios de familias con un nivel socioeconémico bajo tienen mayor riesgo de padecer un exceso de peso. La participacion en
comedores escolares podria disminuir la inseguridad alimentaria, especialmente en tiempos de dificultades econémicas.
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DURING THE ECONOMIC CRISIS

INTRODUCTION

The recent economic and financial crisis has affected most
Western countries, especially in families of low socioeconomic
classes (LSC). Some reports have revealed a significant impact on
the eating habits in children from families in poverty (1). UNICEF
report on Spain in 2013 and others have found that families with
children have suffered more intensively the economic restraints
than the remainder of the population (2,3).

It was already well-known that, in industrialized countries, LSC
are more likely to be obese than their high-socioeconomic group
peers (4-6). Spain has one of the highest prevalence of excess
of weight in children in school age across Europe: overweight
prevalence 23.2% (22.4% in boys, 23.9% in girls) and obesity
prevalence 18.1% (20.4% boys, 15.8% in girls) (7). Figures may
slightly be modified according to the criteria used to define the
excess of weight.

Contrary to what was expected by mass media, that is, an
increase in undernourished children or children with nutritional
deficiencies, our hypothesis was that worsening of socioeconomic
condition associated with the crisis would increase obesity, main-
ly in disadvantaged families. A change in current feeding habits
could be also expected.

In order to answer those questions, a cross-sectional study
was designed to evaluate the nutritional status as well as the
feeding patterns of school-aged children attending public schools
in Madrid City. The study took place in the last trimester of 2014
and was study was carried out in collaboration with the local City
Council.

METHODS

Cross-sectional study based on a questionnaire that was filled by
parents/legal guardians of those children participating in the study.

SAMPLING SELECTION AND PROCEDURES

In Madrid City, 290,111 children, aged three to 12 years old,
attended public school during the term 2014-2015. The study
was done only in public schools as the local authorities are
responsible of the functioning of those centers, and because of
the feasibility of the study at those centers. A stratified weighted
sample was randomly chosen, taking into account age (grade),
city district and schools.

Thirty-two schools were selected, and two classes (3-5 years,
Primary School; 6-12 years, Secondary School) of each center
were included. After a meeting with the chief director of all schools
explaining the project, the questionnaires were distributed by the
teacher responsible of each class. Written informed consent was
requested to parents or legal guardians prior to delivering the form.

Intotal, 1,211 filled questionnaires from 64 classes (32 schools)
were retrieved. Three of them were incomplete and then excluded
from the final analysis.
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In order to obtain clearer information according to the main
characteristics of the city, the centers were grouped in four areas:
North, Central, Southwest and Southeast.

MEASUREMENTS

The questionnaire included weight and height (auto-reported)
(8), dietary report (weekly frequency of intake), as well as socio-
economic variables (modified Family Affluence Scale [FAS] score
[9]: number of cars in the family, individual rooms at home, home
away holidays in the last 12 months and number of computers at
home; each item pointed 0-2). Families were classified according
to previous questions as low socioeconomic status (0-3 points),
middle socioeconomic status (4-5 points), and high socioeconom-
ic status (6-7 points). Number of household members, country of
origin, and employment status were also recorded.

Body mass index (BMI) was calculated based on the weight in
kg and the height in meters reported by the participants. A child
was considered to be undernourished when BMI Z-score was
< -2, while they were considered to have excess of weight when
BMI Z-score was > +1.

STATISTICAL ANALYSIS

Categorical variables were summarized as relative frequencies
(%) and range, while quantitative variables, as mean and stan-
dard deviations. Associations between categorical variables were
assessed using the Chi-square test, as required. A p value < 0.05
was deemed statistically significant. All analyses were conducted
with STAR for Windows 2.3.

ETHICAL CONSIDERATIONS
The investigation was approved by the Institutional Review

Board of Hospital 12 de Octubre, and parents were asked to give
written informed consent previously to be involved in the study.

RESULTS

Inall, 1,208 questionnaires were evaluated. Half of participants
were boys and half girls; 42% were younger than five years, 35%
were between six and eight years, and 23% were older than eight.
These figures were slightly different than the proportion of children
according to age in data from the National Institute of Statistics
(INE, 2014). Although most children were born in Spain (91%),
their parents’ nationality was 57% Spanish and 43% foreigners.
Ecuador (19%), Morocco (14%) and Dominican Republic (11%)
were the most frequent countries of origin. Forty three percent
(43%) of families were composed by four members, and 22%
were single-parent (in 93% the mother was the adult in charge).
According to the origin, 46% of families with five or more mem-



1056

bers were from abroad, versus 23% in those of Spanish origin.
According to the socioeconomic status, 34% had low, 41% had
middle and 25%, high. Low socioeconomic status was more fre-
quently present in families form non-Spanish origin, as well as in
those living in the southern part of the city.

In 46% of the homes at least one of the parents was unem-
ployed (40% in Spanish-origin families vs 54% in non-Spanish,
p > 0.0001), and in 12% both parents were unemployed. Sin-
gle-parent families reported “having trouble to make end of the
month” in a higher percentage than the others (42% vs 32%, ns).

Nutritional status evaluation presented the following results:
undernutrition was present in 5.0% of the sample, and excess
of weight (overweight + obesity) in 36.7% (Fig. 1). Undernutri-
tion was higher in children under the age of six (9.1%), with no
differences between genders. We could not find any relationship
between undernutrition and the characteristics of the families, or
the perception of having economic problems at the end of the
month, but it was slightly higher in those families where both
parents were unemployed. Excess of weight was higher in chil-
dren of non-Spaniard parents (44% vs 32%, p < 0.0001), as
well as in those families with economic problems (41% vs 31%,
p = 0.0005). There was a trend in increased excess of weight
with age, both in boys and in girls.

J. M. Moreno Villares et al.

Regarding feeding habits, 96% of the sample had breakfast
daily, although only 88% were children from families where one
of the parents was unemployed. A whole breakfast (grains, dairy
and fruits) was taken only by 40%. Two thirds of the participants
had lunch at school (63%), with a higher percentage (67%) in sin-
gle-parent families as well as in families with economic difficulties.
Only for meat, grains and dairy, the weekly intake was close to the
recommendations (80% of the sample followed recommendations
(Fig. 2). On the other hand, weekly intake of soda or soft drinks
was clearly above recommendations: 2.3 times/week. This intake
was higher in siblings of foreign couples (2.42), and in siblings
from families where the father was unemployed (2.51), as well
as in those with obesity in the anthropometric evaluation (2.42).

DISCUSSION

By the end of the 2000s, the economic situation in many Euro-
pean countries started to deteriorate, leading to social insecurity
and to worse health status. According to the UNICEF report, child
poverty increased in Spain between 2007 and 2013, during the
economic downturn that affected most part of Europe. This fact
was associated with a decrease in family expenditure, changes

Nutritional status

(O statiscally different

Undernutrition

Parents
O - statisticallly different place of
Boys Girls birth
g s Y I g \
<5y 6-8y 29y <5y 6-8y 29y Spain Abroad
@ @ 32 43 4,7 0 5 5

Normal

Overweight +

obesity

@ 36,5 38,5

Figure 1.

Nutritional status of the whole sample. Malnutrition: BMI < -2 SD; overweight: BMI > +1 SD; obesity: BMI > +2 SD.
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DURING THE ECONOMIC CRISIS

AVERAGE WEEKLY INTAKE (% RECOMMENDATIONS)

Soft drinks and juices (not everyday)
Candies (< 3 t/w)

Dairy (daily)

Processed meat ( < 3 t/w)
Pulses (2 3t/w)

Vegetables (daily)

Grains (daily)

Rice, pasta, potatoes (daily)
Fish (>3 t/w)
Eggs(>3t/w)

Meat ( >3 t/w)

Fresh fruit (daily)

Figure 2.

Average weekly intake of each group of foods as percentage of recommendations.

in feeding habits, loss of housing and rising social inequity. Most
studies suggested that the economic crisis has harmed children’s
health, and disproportionately affected the most vulnerable groups
(10). We chose to perform the study only in public schools in
Madrid, as probably the highly risk population attend them.

In adults, a shift towards less healthy behaviors was noticeable
after the starting of the economic crisis (11). In an ltalian study
with representative samples of the Italian population, comparing
periods 2005-2007 and 2009-2012, a reduction of meat, fruit
and vegetable consumption, increase on snacks and legumes fre-
quencies and less fish and meat presence on diet were observed,
but with wide differences according to social position, as well as
geographical area (12).

Home environment is a key factor in the development of obe-
sity in children (13). In our study, as well as in others performed
in different parts of Spain (14) or in other countries (5,15,16),
children from lower income households were at a higher risk
of being overweight compared with their peers from higher-in-
come households. It is well-known that there are clear differences
among social classes when comparing food habits. Subjects from
LSC have a higher trend to consume an unhealthy diet, and to
eat less fruits and vegetables (17,18). This situation is called food
poverty or food insecurity (19). In Spain, this trend was even pre-
vious to the economic turndown, but highlighted in the last 10-12
years. At the same time, lower family income is usually associated
with lower fitness score. Nevertheless, complex patterns in the
association between socioeconomic status and overweight exist;
age, country family precedence, as well as prevalence of obesity
among parents, which were not addressed in our study and merit
further research, have their influence.

This situation may even worsen during economic constraints. In
Greece, food insecurity levels in low socioeconomic areas, mea-
sured using the Food Security Survey Model, were as high as 64.2%
in 2012-2013 (20), and similar data were obtained in Spain (13).

Sixty-three percent (63%) of children in our survey had lunch
at school. Participation in a school-based food aid program may
reduce food insecurity for children and their families. This may

[Nutr Hosp 2018;35(5):1054-1058]

be especially true in times of economic hardship (21). Thus, the
results in our survey regarding feeding habits may be modified
by the fact of having lunch at schools in near 2/3 of the sample.
Although legislation on school lunch has a local scope in Spain,
in 2010 a group of experts under the supervision of the Spanish
Agency in Food Security agreed on the general guidelines that
should be followed regarding foods to be served in schools
(lunchrooms, cafeteria and vending machines) (22) (Table I). The
school food environment plays an important role in children’s
consumption pattern, so efforts to improve lunches at school
or to facilitate the access to school lunch in families with eco-
nomic difficulties may have a great impact on children’s health
and well-being (23). Schools are a key setting for preventing
childhood obesity (24).

The major strength in the study was the stratification in the
whole city and all ages as well as the sample size. One of its
major limitations was that weight and height were not measured
but reported. Some studies indicate that children and adults tend
to underestimate their weight and to underestimate their height,
S0 the impact to our data will be that our figures of overweight
and obesity should be biased towards an underestimation of
the problem. In addition, the sample may not be representative
of school children all over the country or even the city, as only
public school attendants were considered. Nevertheless, it is a
good start point to design strategies involving schools as well as
families to improve dietary patterns and to fight against obesity
in the same direction that V. Fuster pointed in the editorial of
JACC early this year: “Communities and families need to band
together to support each other when they attempt to improve
their eating habits” (25).

Table I. Weekly frequency of foods in
school lunch in Spain (22)

Group of foods Weekly intake

First course

Rice 1

Pasta 1

Pulses 1-2

Vegetables 1-2
Second course

Meat 1-3

Fish 1-3

Eggs 1-2
Garnish

Salad 3-4

Others (potatoes, vegetables,

etc.) 1-2
Desert

Fresh fruit 4-5

Others (dairy, juice, etc.) 0-1
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Abstract

Introduction: the measurement of the adductor pollicis muscle thickness (APMT) has been investigated as an anthropometric parameter;
however, there are few studies related to hospitalized elderly patients.

Objective: to analyze the association between APMT and nutritional parameters in hospitalized elderly patients.

Method: cross-sectional study made in 331 hospitalized elderly patients. The following variables have been assessed: APMT, Mini Nutritional
Assessment® (MNA®), body mass index (BMI), arm circumference (AC), calf circumference (CC) and handgrip strength (HGS).

Results: the mean age was 78.4 + 9.7 years and 56.8% were women. The women had showed APMT mean values significantly lower than
the men (12.67 + 4.13 mm vs 15.26 + 4.01 mm), as well as the elderly patients > 80 years old showed APMT values lower than the younger
patients (12.62 + 4.38 mm vs 14.83 + 3.90 mm). In relation to the APMT classification, the women were more frequently below P5 than the
Key words: men (89.9% vs 37.1%). In the univariate analysis, the mean values of APMT were significantly lower in the malnourished elderly patients (MNA®),
thinness (BMI), AC < 21 cm, CC < 31 and HGS < P5, regardless of gender. In the multivariate analysis, APMT remained as a factor independently

Aged. Hospitalization. A K Lo §
ged. Hospitalzation associated with all nutritional indicators, even when adjusted to age and gender.

Anthropometry.
Malnutrition. Nutrition Conclusion: APMT has associated with all the nutritional parameters investigated, regardless of gender and age, reinforcing its applicability in
assessment. the nutritional assessment of elderly people.

Resumen

Introduccion: la medida del espesor del mUsculo aductor del pulgar (EMAP) ha sido investigada como parametro antropométrico, pero son
escasos los estudios en ancianos hospitalizados.

Objetivo: analizar la asociacion entre EMAP y parametros nutricionales en ancianos hospitalizados.

Método: estudio transversal con 331 ancianos hospitalizados. Se evaluaron las siguientes variables: EMAP, Mini Nutritional Assessment® (MNA®),
indice de masa corporal (IMC), circunferencia del brazo (CB), circunferencia de la pantorrilla (CP) y fuerza de prension palmar (FPP).

Resultados: el promedio de edad fue de 78,4 + 9,7 afios y el 56,8% eran mujeres. Las mujeres tenian valores medios de EMAP significati-
vamente menores que los hombres (12,67 + 4,13 mm frente a 15,26 + 4,01 mm), asi como los ancianos > 80 afios tenian valores de EMAP
inferiores a los mas jovenes (12,62 + 4,38 mm frente a 14,83 + 3,90 mm). En cuanto a la clasificacion de la EMAP, las mujeres se encontraban

Palabras clave:
alabras ciave con mas frecuencia por debajo del P5 que los hombres (89,9% frente al 37,1%). En el andlisis univariado, los niveles medios de la EMAP se

Ancianos. mostraron mucho mas pequefios en los ancianos con desnutricion (MNA®), delgadez (IMC), CB < 21 ¢m, CP < 31 cmy FPP < P5, independien-
Hospitalizacion. temente del sexo. En el andlisis multivariado, la EMAP permanecid como factor independiente asociado a todos los parametros nutricionales,
égggﬁt‘;{gi‘zﬁ'a’ incluso cuando se ajustd para edad y sexo.

Evaluacion ' Conclusiones: la EMAP se asoci6 con todos los parametros nutricionales investigados, independientemente del sexo y de la edad, reforzando
nutricional. su aplicabilidad en la evaluacion nutricional de ancianos.
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INTRODUCTION

The prevalence of malnutrition in hospitalized elderly is high when
compared to community elderly (1). Therefore, the investigation of ade-
quate techniques for nutritional assessment in this population is para-
mount for nutritional care, in order to support diagnosis and nutritional
management (2). In this context, the Mini Nutritional Assessment®
(MNA®) applied in its integral form (3) has been widely used for the
evaluation of nutritional status of hospitalized elderly (1,3). However,
some difficulties are associated with its application, e.g., when the
elderly presents physical and mental limitations (1,3), in the absence
of a companion to provide information for the application of the instru-
ment or when the elderly receives enteral nutrition therapy (3). As such,
with the aim of searching nutritional assessment instruments that are
independent of the patient collaboration (4) in conjunction with rapid
application and low cost, the adductor pollicis muscle thickness (APMT)
measurement emerges as an anthropometric parameter (5). The
adductor pollicis muscle is the only muscle that allows its direct thick-
ness measurement in function of its anatomic characteristic (6). Many
studies have been using this measurement in different populations
and scenarios, such as community individuals (6-9), institutionalized
elderly (10); different clinical conditions as in oncologic patients (11-
13), chronic kidney disease and hemodialysis (14-16); and hospitalized
clinical (17), surgical (17-21) and intensive unit care patients (22-24).

Nonetheless, specific studies regarding hospitalized elderly
are scarce (5), with only two available studies (25,26). None of
the aforementioned studies analyzed the association between
APMT and the MNA®, which is a specific nutritional assessment
instrument for the elderly. Therefore, the aim of the present study
was to analyze the association between the APMT and nutritional
parameters in the hospitalized elderly.

METHODS

STUDY DESIGN, POPULATION AND SAMPLE

This is a transversal study. Three hundred and thirty-one elderly
patients (> 60 years old) hospitalized at the Hospital Sdo Lucas
from the Pontifical Catholic University of Rio Grande do Sul (HSL/
PUCRS) were evaluated from May 2014 to December 2015. Suc-
cessful obtainment of the APMT and further assessed nutritional
parameters were used as inclusion criterions.

Regarding the sample size for the APMT evaluation, with an
error margin of 5 mm (17), power of 80% and significance level
of 5%, and considering the frequency risk of malnutrition and
malnutrition in the studied population, a minimal sample size of
130 elderly was required.

INVESTIGATED VARIABLES

The variables investigated were sex, age, nutritional state (MNA®
and BMI), anthropometric variables (arm circumference [AC], calf
circumference [CC] and APMT) and handgrip strength (HGS).

R. M. El Kik et al.

DATA COLLECTION LOGISTICS

Data was collected at the elderly admission through trained
evaluators.

The MNA®was applied with the patient alone or with the aid
of a companion, when there was lack of cognitive conditions to
answer the questions independently (27).

Body weight was measured through the digital portable scale
(Urano, UPC 150 model, Brazil), and height was obtained with a
portable stadiometer (Sanny®, Personal Caprice model, Brazil).
When it was not possible to perform body and/or weight mea-
surements, the information was collected with the patient or com-
panion. The BMI was obtained as the body mass (kg)/squared
estimated height (m?) (28).

The elderly patients were classified according to the estab-
lished cut-off values described by Lipschitz (29): < 22 kg/m?
(underweight), between 22 and 27 kg/m?2 (eutrophic) and > 27
kg/m2 (overweight).

The AC was measured with an inelastic tape, positioned in
the arm midpoint, between the acromion and olecranon. CC was
assessed with the leg of the elderly flexed in a 90° angle, with an
inelastic tape positioned in the maximum perimeter of the muscle,
with an uncovered calf (30). AC < 22 cm and CC < 31 cm values
were considered as decreased, for both genders, following the
cut-off values described at the MNA® (27).

The APMT was obtained in the dominant hand, and in case
of obtainment impossibility, in the non-dominant hand. Details
regarding APMT measurement method were previously published
by EI Kik and Schwanke (25). APMT was classified as decreased
according to the percentile 5 values (18 mm for men and 14 mm
for women) (8).

HGS was measured with the patient sitting, on the dominant
hand, or in case of obtainment impossibility, on the non-dominant
hand. The elbow was flexed at 90°, the forearm was in a neutral
position, the grip was adjusted in the second position, and the
patient held the maximum grip force during three seconds with
30 seconds to one-minute interval (31). Three measurements
were performed and the average was considered for the HGS.
HGS was classified according to the percentile 5 (18 kgf for men
and 11 kgf for women) (9).

STATISTICAL ANALYSIS

Data was computed on a Microsoft Excel database and fur-
ther analyzed with SPSS 21.0 (SPSS Inc. Chicago, IL, USA).
Normality distribution of continuous data was assessed by the
Kolgomorov-Smirnov test, with all data variables presenting
a normal distribution. Descriptive analysis was performed by
frequency means, central tendency and dispersion. In order
to compare mean average of APMT in relation to sex, the Stu-
dent’s t-test was applied. For the association between APMT
classification with sex and age, the Pearson’s Chi-square was
used. Comparison between the APMT averages was conducted
with the Student’s t-test and analysis of variance (ANOVA),
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with a Bonferroni post-hoc correction. Multivariate analysis of
Poisson regression was applied in order to assess the APMT
effect over the investigated nutritional parameters due to the
transversal study design and to correct for age and sex of the
elderly. For this analysis, the polytomic variables were dichot-
omized.

ETHICAL ASPECTS

The data presented in this article were obtained from the
doctorate project entitled “Handgrip strength and adaductor pol-
licis muscle thickness as nutritional status, functional capacity
and mortality assessment instruments in hospitalized elderly
patients”, approved by the PUCRS Research Ethics Commit-
tee (CAAE: 26825614.7.0000.5336, assessment 636.335 of
29/04/2014). Determinations from the National Heath Council
resolution no. 466/2012 (32) were followed and all the partici-
pants were instructed regarding the procedures involved in this
research and signed the free and informed consent form.

RESULTS

The sample majority was composed by women (56.8%). Mean
age was 78.4 + 9.7 years old, ranging from 60 to 105 years old.
Women are more frequently in the age group > 80 years. The
most frequent causes of hospitalization were respiratory diseases
(n =60, 17.9%) and gastroenterological (n = 53, 15.8%) and
cardiac (n = 43, 12.8%) conditions.

Regarding nutritional parameters, MNA® nutritional status was
normal (45.7%); patients were considered as eutrophic as mea-
sured by the BMI (40.1%), AC > 22 cm (87.6%), CC > 31 cm
(71.5%) and a HGS without depletion risk (64.8%) (Table I).

On table Il, depicted average values of APMT were significantly
lower in women as compared to men (12.67 = 4.13 mm vs 15.26
+4.01 mm, p < 0.001). Elderly with over 80 years old had lower
APMT values than younger elderly patients (12.62 = 4.38 mm
v$14.83 + 3.90 mm, p < 0.001), in men (14.36 + 4.10 mm vs
15.76 = 3.89 mm, p = 0.044) as well as in women (11.78 =
4.28 mm vs13.80 + 3.66, p = 0.001).

As for the APMT classification, women were more frequently
below the P5 when compared to men (89.9% vs 37.1%), regard-
less of age (Table II).

At the univariate analysis, APMT was associated with all inves-
tigated nutritional parameters, independent of age (Table Ill).

On table Ill, the comparison between the APMT according to
the nutritional parameters classification is described. The APMT
average value of elderly patients with normal nutritional status
was higher than in elderly patients classified as malnourished or
with risk of malnourishment (p < 0.001). No significant difference
was observed between the APMT average values of malnourished
elderly and at risk of malnourishment elderly patients. Elderly clas-
sified as underweight by the BMI presented a lower mean APMT
as compared to eutrophic and overweight elderly patients.

[Nutr Hosp 2018;35(5):1059-1065]

Table I. Nutritional status according to
nutritional parameters of hospitalized
elderly patients

Nutritional parameters n (%)

Mini Nutritional Assessment®

Malnourished 42 (14.4)

Risk of malnutrition 116 (39.9)

Normal nutritional status 133 (45.7)
Body mass index

Underweight 86 (26.1)

Eutrophic 132 (40.1)

Overweight 111 (33.8)
Arm circumference

<?21cm 19 (6.5)

21-22 cm 17 (5.9)

>22cm 255 (87.6)
Calf circumference

<31cm 82 (28.5)

>31cm 206 (71.5)
Hanagrip strength

<P5 92 (35.2)

> P5 169 (64.8)

< P5: lower than percentile 5, > P5: equal or higher than percentile 5. Note:
40 missing data were present for the MNA® and arm circumference analysis,
two for the BMI, 43 for the calf circumference and 70 for the handgrip
strength.

Elderly patients with AC > 22 mm presented a higher APMT
than elderly with AC < 22 c¢m, as well as patients with CC > 31
cm presented higher APMT as compared to CC < 31 cm.

Men with HGS > 18 kgf had superior APMT in contrast with
elderly patients with HGS < 18 kgf (p = 0.021).

At the multivariate analysis (Table 1V), APMT proved to be an
independent measurement associated to all nutritional parameters,
even when adjusted for age and sex (p < 0.05). Increased APMT
was related to a 4% lower chance of malnutrition/risk of malnutrition
as classified by the MNA®, 11% in the BMI, 21% in the AC < 21
cm, 12% in the CC < 31 cm and 6% in the HGS < P5.

DISCUSSION

The present study evaluated the association between the APMT
and nutritional parameters in hospitalized elderly in Porto Alegre,
a city located in the south of Brazil. It is one of the few studies
performed only in hospitalized elderly patients (25,26). Another
important characteristic is that this study is the first one to evalu-
ate the association between the APMT and diagnosed malnutrition
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Table Il. Adductor pollicis muscle thickness classification of elderly hospitalized patients

according to sex and age

Total sample Men Women
APMT (n = 331) (n =143) (n = 188) p
n (%) n (%) n (%)
Total sample (n = 331)
APMT in mm (mean =+ SD) 13.79 = 4.27 15.26 = 4.01 12.67 +4.13 <0.001*
Classification
<P5 222 (67.1) 53(37.1) 169 (89.9)
< 0.0011
>P5 109 (32.9) 90 (62.9) 19(10.1)
60-79 years old (n = 175)
APMT in mm (mean =+ SD) 14.83 +3.90 15.76 + 3.89 13.80 + 3.66 0.001*
Classification
<P5 101 (57.7) 28 (27.7) 73(72.3)
<0.001f
>P5 74 (42.3) 64 (86.5) 10 (13.5)
80 years old or more (n = 156)
APMT in mm (mean =+ SD) 12.62 = 4.38 14.36 = 4.10 11.78 £ 4.28 < 0.001*
Classification
<P5 121 (77.6) 25 (49.0) 96 (91.4)
<0.001%
>P5 35(22.7) 26 (51.0) 9(8.6)

APMT: adductor pollicis muscle thickness; < P5: lower than percentile 5; > P5: equal or higher than percentile 5. *Student t test; *Pearson’s Chi-square test.

Table lll. Comparison of average adductor pollicis muscle thickness between sex,
according to the classification of nutritional parameters of hospitalized elderly patients

APMT (mm)
Nutritional parameters Total sample Men Women
Mean = SD P Mean = SD P Mean = SD P
Mini Nutritional Assessment® < 0.001* 0.001* 0.001*
Malnourished 11.80 + 4.40° 13.92 + 4.41° 9.68 + 3.28"
Risk of malnutrition 13.15 + 4.02° 14.0 £3.73 12.70 + 4.122
Normal nutritional status 14.89 + 4,012 16.60 + 3.80? 13.39 + 3.60?
Body mass index < 0.001* < 0.001* < 0.001*

Underweight 11.71 £4.142° 13.60 + 3.78° 10.41 £ 3.87°
Eutrophic 14.01 + 4.09 14.81 + 3.65 13.16 + 4.38°
Overweight 15.14 + 3.99° 17.44 + 3.95° 13.90 = 3.43°

Arm circumference < 0.001* < 0.001* 0.003*
<21cm 9.63 = 2.58" 10.00 + 0.67° 9.56 + 2.81°
21-22 cm 11.39 £ 5.01° 1116 £ 2.75° 11.59 = 6.602°
>22cm 14.21 = 4.05° 15.73 + 3.95 13.02 + 3.73¢

Calf circumference < 0.001t < 0.001% < 0.001t
<31cm 11.16 £ 3.43 12.03 £ 2.96 10.78 = 3.58
>31cm 14.74 + 4.07 16.15 + 3.93 13.51 +3.80

Handgrip strength* < 0.001t 0.021t
<P5 13.51 + 3.91 12.01 +4.14
>P5 16.58 + 3.65 13.51 +3.48

MNA®: Mini Nutritional Assessment; APMT: adductor pollicis muscle thickness, HGS: handgrip strength. *Analysis of variance-ANOVA and Bonferroni post-hoc test (the mean
values with diifferent superscript letters are significally different). *Student’s t-test. *Information presented only between sex, since there is no cut-off value for the total sample
(handgrip strength P5: for men = 18 kgf and for women = 11 kgf).
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Table IV. Multivariate analysis of Poisson regression in order to evaluate the adductor
pollicis muscle thickness effect on nutritional parameters of hospitalized elderly patients

APMT
Nutritional parameters PR -
(95% CI) p (95% CI) p
Not-adjusted Adjusted*

MNA® 0.95 0.96
Risk of malnutrition/malnutrition (0.92-0.97) <0.001 (0.93-0.99) 0.006
Body mass index 0.88 0.89
< 22 kg/m? (0.84-0.92) < 0.001 (0.84-0.94) < 0.001
Arm circumference 0.74 0.79
<21cm (0.65-0.83) < 0.001 (0.68-0.93) 0.004
Calf circumference 0.85 0.88
<31¢cm (0.81-0.89) < 0.001 (0.84-0.93) < 0.001
Handgrip strength 0.91 0.94
<P5 (0.86-0.95) <0.001 (0.90-0.99) 0.017

p: Poisson regression. *Adjusted for sex and age.

by the MNA®, whereas other studies analyzed the relationship
between APMT and the Subjective Global Assessment, and other
nutritional parameters (13,15,20-22,24,33). It was possible to
observe that the APMT was associated to all investigated nutri-
tional parameters such as the MNA®, BMI, AC, CC and HGS.

According to the different nutritional parameters, the investi-
gated elderly patients presented a risk of malnutrition/malnutrition
frequency of 54.3% in the MNA®, 26.1% in the BMI, 12.3% in the
AC, 64.4% in the CC and 35.2% in HGS.

Recent literature has demonstrated that malnutrition in the
hospitalized elderly is frequent (1). The present results were sim-
ilar to those of a study conducted with 89 elderly patients in a
medium complexity hospital of Rio Grande do Sul, where 58% of
malnutrition/risk of malnutrition was observed according to the
MNA® (34). A systematic review with meta-analysis included 66
studies that evaluated hospitalized elderly patients by the MNA®
and demonstrated higher malnutrition/risk of malnutrition values
(67.5%) in this population (35). Even higher values were identified
in a study conducted in a high complexity hospital of Rio Grande
do Sulincluding 131 elderly patients (36), observing malnutrition
in 73.7% of women and 89.1% of men.

Other similar studies with hospitalized elderly demonstrated higher
values as compared to the present study concerning the BMI under-
weight frequency, according to Lipschitz. We identified that 26.1%
of the investigated elderly patients were underweight, whereas other
studies observed values of 36.6% (36), 38% (37) and 41% (38).

The frequency of CC < 31 cm in the present study was 28.5%,
whereas other studies identified even higher inadequacy values,
such as 38.2% (36) and 59% (37).

Regarding AC, only 12.3% of the elderly patients were classi-
fied below the recommended values, while others verified higher
values as 63% (39) and 67.2% (36).

[Nutr Hosp 2018;35(5):1059-1065]

The difference between the obtained values might be attribut-
ed to the epidemiological profile of the studied population. In
the study performed by Zanchim et al. (36), the main cause of
hospitalization was cancer. As for the study by Morais, Campos
and Lessa (37), the most frequent cause of hospitalization was
respiratory diseases.

Related to the anthropometric parameters, there was a per-
ceived limitation regarding availability of data for comparative
analysis. According to Fidelix, Santana and Gomes (39) in a narra-
tive review, there are scarce number of studies providing updated
data regarding hospitalized elderly population.

Besides being a functional capacity indicator and predictor of
aggravated health status in the elderly, the HGS has been con-
sidered to be a nutritional state indicator (40). However, it was
not possible to identify studies which used the same cut-off value
as the one applied in the current study, which was based on a
population research that determined the cut-off value for Brazilian
elderly population (9).

Differences in the APMT related to sex (6-8,14,16) and age
(6,16) have been previously described. According to a previous
published study with a lower sample size (25), women and elderly
had a reduced APMT. Still, in the present study, women had a
higher frequency of APMT < P5, whereas men had APMT > P5
(p < 0.001), even when correcting for age < 80 or > 80 years
old. A study with hospitalized candidates to surgical procedure
also found a higher frequency of malnutrition through the APMT in
women. Such finding can be explained by the bodily composition
differences among men and women (19), and also due to the fact
than women are older than men in this sample. Although women
live longer, they experience worse health and present a greater
chance than men to experience the typical diseases of the last
phase of life (41).
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The present study demonstrated higher mean values of APMT
in elderly classified with a normal nutritional status (MNA®); eutro-
phic by BMI, with a AC > 22 mm, CC > 31 cm and HGS > 18 kgf
in men and FPP > 11 kgf in women. Another study conducted in
surgical patients observed a higher mean APMT value in patients
classified as eutrophic by means of AC and BMI (19).

APMT demonstrated to be an independent factor associated
to all parameters, even when corrected by age and sex, reinforc-
ing its applicability in the clinical practice. Several studies have
associated APMT to classic nutritional assessment parameters,
such as anthropometric measures, highlighting its relation with
malnutrition (6,14,15,18,19,21,24), as well as the HGS (15,40).

Karst, Vieira and Barbiero (24) assessed the correlation between
APMT, BMI and CC in patients in a cardiologic intensive care unit.
Oliveira et al. (14) observed a positive correlation between the
APMT and BMI and also APMT and AC in hemodialysis patients.

In the study conducted by Pereira et al. (15) in hemodialysis
patients, a positive correlation between the APMT and HGS was
observed. This is in accordance with the study by Guerra et al.
(40), conducted in hospitalized patients, where an association
between APMT and HGS was also found.

Interestingly, one study conducted in hospitalized patients (17)
and other in breast cancer patients (13) found a weak association
between the APMT and anthropometrics parameters, and both
studies related this finding to the fact that the studied population
was predominantly overweight/obese.

Another study in hemodialysis patients (15) did not find a cor-
relation among APMT and anthropometric parameters, relating
this finding to possible hydric alterations in this population, as
well as possible errors in the reproducibility of anthropometric
measures related to the observer’s variability.

Even though several studies pointed towards an association
between APMT measurement and classic nutritional parameters,
results are still insufficient to promote APMT as a unique indicator
of lean mass reserve (7). The nutritional assessment is considered
as a complex process and it is wise to associate different methods
in the pursuit of a more trustworthy and precise diagnosis (2).

The present study has some limitations, especially regarding
its design (cross-sectional) and the low malnutrition frequency. In
this context, further research is required with matching nutritional
status condition.

In conclusion, APMT was associated with all the investigat-
ed nutritional parameters, independent of sex and age, which
reinforces its applicability in the nutritional assessment of elderly
patients.
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Abstract

Background: although it is well established that body fat mass is inversely associated with vitamin D (25[0H]D) concentrations, little is known
whether obesity increases the risk of 25(0H)D insufficiency among older adults in Ecuador.

Methods: the present study used data from the National Survey of Health, Wellbeing, and Aging to describe the prevalence of obesity and 25(0H)
D insufficiency (< 20 ng/ml) among Ecuadorians aged 60 years and older. Logistic regression models were used to examine the independent
association between obesity and 25(0H)D insufficiency.

Results: a total of 2,270 participants with a mean age of 71.5 (SD 8.1) years comprised the sample size, representing an estimated 1.1 mil-
lion older adults in Ecuador. Overall, the crude prevalence of obesity was 19.2% and 25(0H)D insufficiency was present in 14.0% of men and
34.6% of women. Moreover, the proportion of women with 25(0H)D insufficiency remained steady across BMI categories. In contrast, 25(0H)
D insufficiency prevalence rates in men increased progressively as body mass index (BMI) categories also increase. Moreover, obese older men
(OR 2.04; 95% Cl: 1.99-2.09) were two times more likely to have 25(0H)D insufficiency compared with those defined as having an ideal weight,
even after adjustment for potential confounders. In women, this association was attenuated. However, 25(0H)D insufficiency prevalence rates
remained 12% higher in obese women (OR 1.12; 95% Cl: 1.11-1.14) than their normal weight counterparts.

Conclusion: obesity is associated with increased risk of 25(0OH)D insufficiency in Ecuador. Thus, obese older adults should be offered vitamin D
supplementation and counseled regarding lifestyle modifications to improved their 25(0H)D status.

Resumen

Antecedentes: aunque esta bien establecido que la masa adiposa corporal esta inversamente asociada con las concentraciones de vitamina D
(25[0H]D), no se ha descrito si la obesidad aumenta el riesgo de insuficiencia de 25(0H)D entre los adultos mayores en Ecuador.

Métodos: el presente estudio utiliza datos de la Encuesta Nacional de Salud, Bienestar y Envejecimiento (SABE) para describir la prevalencia de
la obesidad y la insuficiencia de 25(0H)D (< 20 ng/ml) entre los ecuatorianos de 60 afios de edad o mayores. Modelos de regresion logistica se
usaron para examinar la asociacion independiente entre la obesidad y la insuficiencia de 25(0H)D.

Resultados: un total de 2.270 individuos con un promedio de edad de 71,5 (DE 8,1) afios participaron en el estudio, el cual representa un
estimado de 1,1 millones adultos mayores en Ecuador. La prevalencia de obesidad fue del 19,2%, y el 14,0% de los hombres y el 34,6% de las
mujeres fueron clasificados con insuficiencia de 25(0H)D. En general, la prevalencia de insuficiencia de 25(0H)D entre las mujeres se mantuvo
aumentada a través de las categorias de indice de masa corporal (IMC). En contraste, las tasas de prevalencia de insuficiencia de 25(0H)D en los
hombres aumentaron progresivamente a medida que las categorias de IMC también aumentaron. Por otra parte, los hombres obesos mayores (OR
2,04; 1C 95%: 1,99-2,09) fueron dos veces mas propensos a tener insuficiencia de 25(0H)D en comparacion con los que tenian un peso ideal,
incluso después del ajuste por factores de confusion. En las mujeres, esta asociacion fue atenuada. Sin embargo, las tasas de prevalencia de
insuficiencia de 25(0H)D fueron un 12,0% mayores en mujeres obesas (OR 1,12, 1C 95%: 1,11-1,14) que en sus contrapartes de peso normal.

Conclusion: la obesidad en los adultos mayores se asocia con un aumento en el riesgo de insuficiencia de 25 (OH)D en Ecuador. Por lo tanto,
los adultos mayores con obesidad deberian recibir suplementos de vitamina D y consejos acerca de modificaciones del estilo de vida para

Ecuador. mejorar el estatus de 25(0H)D.
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INTRODUCTION

Vitamin D deficiency leads to alterations in calcium and phos-
phorus homeostasis, resulting in secondary hyperparathyroidism
with increased bone turnover, progressive bone loss, and increased
risk of fractures (1,2). Numerous studies have demonstrated
lower serum total 25-hydroxyvitamin D (25[0H]D) concentrations
in obese subjects compared with their non-obese counterparts
(3-10). Although the precise mechanism of decreased 25(0H)
D levels in obesity has not been fully elucidated, research find-
ings suggest that increased metabolic clearance and enhanced
uptake of vitamin D by adipose tissue or decreased bioavailability
of vitamin D once it is deposited in fat tissue may account for this
finding (3,4). Moreover, Drincic et al. recently described that sim-
ple volumetric dilution may be the most parsimonious explanation
for the low vitamin D status in obesity (5).

Aging is characterized by a reduction of muscle, bone mass,
and strength levels with a concomitant increase of body fat mass,
especially visceral fat mass (11). Moreover, older adults are partic-
ularly at higher risk of 25(0H)D deficiency because sunlight expo-
sure is usually limited as a result of lifestyle changes. Likewise, the
total production of previtamin D, after exposure to solar ultraviolet
B radiation also decreases considerably with aging (12,13). In
Ecuador, despite abundant sunlight throughout the year, a recent
study among older adults reported a high prevalence of 25(0H)D
insufficiency predominantly in women, indigenous, and residents
in the Andes Mountains region of the country. In addition, subjects
defined as having obesity had lower 25(0H)D concentrations com-
pared with their non-obese counterparts (14). Because obesity
is potentially a modifiable risk factor of 25(0H)D insufficiency,
the present study aimed to extend previous research findings by
examining the association between obesity and 25(0H)D status
in a nationally representative sample of older adults in Ecuador.

METHODS

The present study was based on data from the National Sur-
vey of Health, Wellbeing, and Aging (Encuesta National de Salud,
Bienestar, y Envejecimiento; SABE II). Briefly, this survey is a
probability sample of households with a least one person aged
60 years or older residing in the Andes Mountains and coastal
regions of Ecuador. The SABE survey complex sampling design
has been described elsewhere (15). Between April and August
2010, participants had biochemical evaluation to determine their
nutritional status, including 25(0H)D concentrations. The survey
data, including operation manuals, are publicly available and can
be downloaded from the SABE survey website (16).

CHARACTERISTICS OF SUBJECTS
Age, sex, and race (white, black, mestizo, mulatto, or indige-

nous) were self-reported. Subjects were asked about their region
(coastal vs mountains) and area of residence (urban vs rural). Lit-
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eracy was defined by answering affirmatively to the question “Can
you write and read a message”. Smoking status was classified
as current, former and never, and physical activity was evaluated
by the question “Do you exercise regularly such as jogging and
dancing, or have you performed rigorous work at least three times
weekly for the past year?” Participants who responded affirma-
tively were considered to engage in vigorous physical activity.
Self-reported general health was grouped as excellent to good
or fair to poor.

Body height in centimeters and weight in kilograms were mea-
sured and the body mass index (BMI) was calculated (kg/cm?). BMI
was classified into three categories: under/normal (< 25 kg/m?),
overweight (25-29.9 kg/m?), and obese (> 30 kg/m?) (17).

Subjects were defined as having diabetes according to the
American Diabetes Association 2017 criteria if they reported a
physician diagnosis of diabetes or had a fasting plasma glucose
> 126 mg/dl (18). Serum 25(0H)D was measured by liquid chro-
matography at NetLab laboratory (Quito, Ecuador). The lowest limit
of detection for the serum 25(0H)D assay was 4 ng/ml. A serum
25(0H)D < 20 ng/ml was the cut-off level to define subjects with
25(0H)D insufficiency as recommended by the Institute of Med-
icine (19).

STATISTICAL ANALYSIS

The descriptive characteristics of participants were stratified by
BMI categories and examined using the ANOVA and Chi-square
test for continuous and categorical variables, respectively. Data for
men and women were analyzed separately since the prevalence of
25(0H)D insufficiency and obesity differed by gender among older
adults in Ecuador (14,20). Subsequently, sex-specific multivariate
logistic regression models were assembled in stages to evaluate
the independent associations between BMI categories and the
prevalence of 25(0H)D insufficiency. The first model was adjusted
for age, race, and area of residency. A second model was further
adjusted for literacy, smoking status, physical activity, self-re-
ported health, and diagnosis of diabetes. Of 2,375 participants
who completed the biochemical evaluation, 105 subjects were
excluded from this analysis because of missing data on 25(0H)
D concentrations (n = 5) and BMI (n = 100) measurements. All
analyses used sample weights to account for nonresponse and
the unequal probability of selection of the SABE survey and thus
provide estimates representative of the older adult population in
Ecuador. Statistical analyses were performed using SPSS, version
17 software (SPSS Inc., Chicago, IL).

RESULTS

Atotal of 2,270 participants with a mean age of 71.5 (SD 8.1)
years comprised the sample size, representing an estimated 1.1
million older adults in Ecuador. Table | shows the demographic,
behavioral, and health characteristics of participants. In general,
women and self-reported race as mestizo accounted for 55.1%
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Table I. Characteristics of participants in
the SABE survey

Characteristics | Participants | Weighted % (SE)
Age (vears)

60-69 1,069 47.5(1.3)

70-79 754 337(1.3

>80 447 18.8(1.0)
Gender

Women 1,239 55.1(1.3)

Men 1,031 449 (1.3)
Race

Indigenous 198 10.2 (0.9)

Black 75 3.4(0.5)

Mestizo 1,524 68.9 (1.3

Mulatto 80 3.5(0.5)

White 253 12.1(0.9)

Other 44 1.9(0.3)
Area of residency

Urban Andes Mountains 663 30.2 (1.2)

Urban coast 827 36.5 (1.3)

Rural Andes Mountains 482 20.1 (1.0)

Rural coast 298 13.2 (0.9
BMI (kg/n¥)

Normal 947 42.7 (1.3)

Overweight 890 38.1(1.3)

Obesity 433 19.2(1.1)
Literacy

Yes 1,606 701 (1.2)

No 662 29.9(1.2)
Vigorous physical activity

Yes 739 34.1(1.3)

No 1,530 65.9 (1.3
Smoking status

Current 239 11.1(0.9

Former 632 28.8(1.2)

Never 1,349 60.0 (1.3)
Self-reported health

Good to excellent 544 252 (1.1)

Fair to poor 1,721 748 (1.1)
Diabetes

Yes 394 16.9 (1.0)

No 1,842 83.1(1.0)
Vitamin D insufficiency

Yes 569 254 (1.1)

No 1,701 74.6 (1.1)

C. H. Orces

and 68.9% of the participants, respectively. In addition, the crude
prevalence of obesity was 19.2% and 25.4% of subjects were
defined as having 25(0H)D insufficiency.

Table Il shows the characteristics of participants stratified
according to BMI categories. Overall, women, residents in the
urban Andes Mountains, and subjects defined as having diabetes
had higher obesity prevalence rates than those without. Moreover,
obese subjects had significantly lower 25(OH)D concentrations
compared with their non-obese counterparts. Likewise, obesity
prevalence rates were higher among older adults with 25(0H)D
insufficiency than in those without. As shown in figure 1, the prev-
alence of 25(0H)D insufficiency was considerably higher in women
and remained steady across BMI categories. In contrast, 25(0H)
D insufficiency prevalence rates in men increased progressively
as BMI categories also increase.

As shown in table I, obese older men were two times more
likely to have 25(0H)D insufficiency compared with those defined
as having an ideal weight. Moreover, this strong association per-
sisted even after adjusting for sociodemographic, behavioral, and
health characteristics of the participants. In women, obesity was
weakly associated with an inadequate 25(0H)D status. However,
the prevalence of 25(0H)D insufficiency remained 12% higher in
obese women compared with their normal weight counterparts.

DISCUSSION

The present findings indicate that obese older Ecuadorians had
higher 25(0H)D insufficiency prevalence rates than their normal
weight counterparts. This relationship was particularly evident in
men. Indeed, older men with obesity had two-fold higher odds
of having 25(0H)D insufficiency compared with those classified
having a normal weight even after adjusting for sociodemographic
characteristics previously associated with a high prevalence of
25(0OH)D insufficiency nationwide (14). In contrast, obese women
were not significantly associated with inadequate 25(0H)D status,

OMen EWomen
45,0
40,0
35,0
30,0

25,0

(%)

20,0
15,0
10,0

5,0

0,0

Normal Overweight Obese

Figure 1.
Prevalence of 25(0H)D insufficiency according to BMI categories.
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Table Il. Characteristics of participants according to BMI categories

Normal Overweight Obese p-value
Age, mean (SD) 72.5(8.4) 71.1(7.8) 70.0(7.3) < 0.0001
Gender, % < 0.0001
Men 52.2 (2.0) 37.7(1.9 101 (1.1)
Women 35.0 (1.7) 38.4(1.7) 26.5(1.7)
Race, % < 0.0001
Indigenous 64.8 (4.2) 26.5(3.9 8.8 (2.0)
Black 51.3(7.0) 35.1(6.5) 13.4(4.1)
Mestizo 39.2 (1.6) 39.5(1.6) 21.2 (1.4
Mulatto 43.3(7.1) 37.1(6.6) 19.5(4.8)
White 41.3 (3.9 43.2 (3.9) 15.6 (2.6)
Area of residency, % < 0.0001
Urban Andes Mountains 27.6 (2.2) 47.0 (2.5) 25.3(2.2)
Urban coast 42.3(2.2) 35.2 (2.0) 22.5(1.8)
Rural Andes Mountains 61.2 (2.7) 20.5(2.5) 22.5(1.8)
Rural coast 50.1(3.7) 37.4(3.5) 12.5(2.8)
Literacy, % < 0.0001
Yes 37.8(1.5) 42.7 (1.5) 19.4(1.2)
No 53.7 (2.5) 27.7(2.1) 18.6 (2.2)
Vigorous physical activity, % 0.767
Yes 44.0(2.2) 37.4(2.2) 18.5(1.8)
No 42.0 (1.6) 38.4 (1.5) 19.5(1.3)
Smoking status, % < 0.0001
Current 59.4 (4.0) 29.0(3.7) 11.6 (2.3)
Former 445 (2.5) 40.4 (2.4) 15.2(1.7)
Never 38.7(1.7) 38.7(1.6) 22.5(1.5)
Self-reported health, % 0.132
Good to excellent 39.6 (2.5) 42.4(2.5) 18.0(1.9)
Fair to poor 43.8 (1.6) 36.6 (1.5) 19.6 (1.3)
Diabetes, % < 0.0001
Yes 27.8 (2.9 39.5(3.0) 32.7 (3.1)
No 45.2 (1.5) 38.1(1.4) 16.7 (1.1)
25(0H)D (ng/ml), mean (SD) 28.3(18.4) 26.2 (10.1) 25.1(10.9) < 0.0001
Vitamin D insufficiency, % 0.013
Yes 40.0 (2.6) 35.5(2.4) 24.5(2.2)
No 43.6 (1.6) 39.0(1.5) 17.4(1.2)

which may have been be partly explained by a high prevalence
of 25(OH)D insufficiency across BMI categories, but particularly
among those defined as having a normal weight. Indeed, up to
36.3% of women with normal weight had evidence of 25(0H)D
insufficiency in Ecuador. Similarly, overweight men and women
had 11% and 13% lower risk of having 25(0H)D insufficiency than
those with an ideal weight, respectively. Of relevance, a recent
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study described significantly higher obesity prevalence rates
nationwide in women than in men (20). Thus, it is possible that
the increased prevalence of 25(0H)D insufficiency in older women
may be related to gender differences in body fatness, which has
been documented by other investigators (21,22).

The present study results are consistent with those from the
Mexican Health and Aging Study in which obese older adults were
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Table Ill. Association between BMI
categories and 25(0OH)D insufficiency
among older adults in Ecuador, SABE

survey
Normal | Overweight | Obese
Men
Reference OR (95% Cl) OR (95% Cl)
Model 1 1.00 0.84 (0.82-0.85) 1.83(1.78-1.87)
Model 2 1.00 0.89 (0.87-0.91) | 2.04 (1.99-2.09)
Women
Reference OR (95% Cl) OR (95% Cl)
Model 1 1.00 0.95(0.93-0.96) | 0.95(0.93-0.96)
Model 2 1.00 0.87 (0.86-0.89) 112 (1.11-1.14)
Total
Reference OR (95% Cl) OR (95% Cl)
Model 1 1.00 0.93(0.92-0.94) 1.23(1.21-1.24)
Model 2 1.00 0.89 (0.88-0.90) | 1.26 (1.24-1.27)

Model 1: adjusted for age, race, and place of residency. Model 2: Adjusted
for model 1 and literacy, smoking status, physical activity, self-reported
health, and diagnosis of diabetes.

1.7 times more likely to be associated with 25(0H)D concentrations
in the lowest tertile (< 20.4 ng/ml) compared with their normal
weight counterparts (22). Similarly, results of the Health, Aging and
Body Composition Study demonstrated that older obese black and
white were 1.5 and 1.3 times more likely to be defined as having
25(0H)D insufficiency, respectively (23). A previous study among
participants of the Longitudinal Aging Study Amsterdam also report-
ed that higher BMI, waist circumference, and skin folds were statis-
tically significantly associated with lower 25(0H)D concentrations.
However, the associations of total body fat with serum 25(0OH)D lev-
els were stronger than the associations of anthropometric measures
(23). Furthermore, Young et al. demonstrated that among Hispanic
and African-American, 25(0H)D levels were inversely associated
with baseline BMI, and computed tomography derived measures
of subcutaneous and visceral adipose tissue (25).

Notably, a recent study conducted to examine the effect of
BMI categories on 25(0H)D concentrations and bone health
demonstrated low free 25(0OH)D levels in obesity, which were
not due to differences in protein binding. Indeed, serum albumin
and vitamin D binding proteins and genotype variation did not
differ by BMI categories. Moreover, that particular study provided
evidence that lower 25(0H)D concentrations in obesity were not
due to more rapid metabolic clearance (9). Although 25(0H)D
is fat soluble, and distributed into fat, muscle, liver, and serum,
all of these compartments are increased in volume in obesi-
ty. Consequently, lower 25(OH)D concentrations likely reflect a
volumetric dilution effect, and whole body stores of 25(0H)D
may be adequate (26). In a recent study, Carelli et al. reported

C. H. Orces

that 25(0H)D concentrations measured by mass spectroscopy
in omental and subcutaneous adipose tissue did not signifi-
cantly differ in obese and normal weigh women. However, total
body vitamin D stores were significantly greater in obese women
than in their normal weight counterparts. Thus, these findings
also support the hypotheses that the enlarged adipose mass in
obese individuals serves as a reservoir for vitamin D and that the
increased amount of vitamin D required to saturate this depot
may predispose obese individuals to inadequate serum 25(0H)
D (27). Of relevance, a large study conducted among healthy
volunteers in the province of Alberta, Canada, demonstrated that
the differences in serum 25(0H)D between normal, overweight,
and obese subjects significantly differed by supplementation
dose. For instance, supplementation with 600 IU per day would
achieve a mean serum 25(0OH)D levels of 33.2, 30.4, and 26.4
ng/ml in normal weight, overweight, and obese participants,
respectively. Moreover, a mean serum 25(0H)D concentration
of 40 ng/ml in normal, overweight, and obese subjects, was
estimated to require 2,080 IU, 3,065 IU, and 5,473 IU per day,
respectively (28). However, as previously described, overweight
and obese subjects were less likely to use any dietary or vitamin
supplements compared with their normal weight counterparts
(29). Therefore, it is possible that the increased prevalence of
25(0H)D insufficiency among obese Ecuadorians may be partly
explained by the low use of vitamin D supplements. However,
this hypothesis may not be confirmed because no previous study
has reported the prevalence of vitamin D supplement use among
older adults in Ecuador. Of interest, results of a recent system-
atic review of randomized and nonrandomized control weight-
loss trials reported that the effect of weight loss on circulating
25(0H)D levels, random assignment to weight loss compared
with weight maintenance resulted in a small but significant-
ly greater increase in serum 25(0H)D of 0.44 ng/ml. Similar
results were found for nonrandomized trials (30). Thus, based
on these findings, older obese subjects should be offered vitamin
D supplementation and lifestyle modifications to improve their
25(0H)D status.

Several limitations should be mentioned while interpreting the pres-
ent study results. First, the temporal relationship between obesity and
25(0H)D status may not be established due to the cross-sectional
study design. Second, participants self-reported their demographic
and certain behavioral characteristics, which may be a source of recall
bias. Third, the dietary intake of and use of vitamin D supplements was
not assessed in the survey. Fourth, participant’s sunlight exposure was
not examined. Fifth, because traditional anthropometric measures of
adiposity such as BMI are weaker than direct measures of adiposity,
it is possible that the association between obesity and 25(0H)D may
be underestimated in the present study (25). Finally, the present study
findings may be generalized to older adults residing in the coastal and
Andes Mountains regions of the country.

In conclusion, obesity is associated with increased risk of
25(0H)D insufficiency among older adults in Ecuador. Thus, obese
older subjects should be offered vitamin D supplementation and
counseled regarding lifestyle modifications to improve their 25(0H)
D status.

[Nutr Hosp 2018;35(5):1066-1071]
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Abstract

Introduction: evidence indicates that vitamin A is involved in regulating fat mass. A low consumption of vitamin A has been reported in individuals with
obesity, as have lower concentrations of this vitamin, than in eutrophic individuals when their dietary intake of vitamin A is not significantly different.

Objective: to investigate vitamin A nutritional status and its association with body mass index (BMI) and body fat in women who have the
recommended dietary intake of vitamin A.

Methods: cross-sectional study with 200 women, paired by age and by the dietary intake of vitamin A recommended. Participants were divided
into four groups, according to BMI. Anthropometric data were evaluated (weight, BMI and waist circumference [WC)), as well as the diagnosis of
night blindness (NB). Lipid and glycemic profiles were measured. The cut-off points for deficiency of serum concentrations of retinol and {3-carotene
were < 1.05 pmol/I and 40 pg/dl, respectively. The recommended dietary intake of vitamin A was 700 pg/day.

Results: there was a significant drop in retinol concentrations according to BMI (p < 0.001) and WC (p < 0.001). We found (3-carotene to behave
similarly (p = 0.005; p < 0.001). We found NB in 7.5% of overweight (OW) cases and 20.0% of obesity class Il (Oll), and no functional alteration
was found in the eutrophic group (EU). Inadequate levels of retinol and (3-carotene increased the odds ratio for the occurrence of OW, obesity
class | (Ol) and Oll, as well as inadequate WC.

Conclusion: even with recommended intake of vitamin A, we found a biochemical and functional inadequacy of vitamin A nutritional status,
associated with overweight, obesity and body adiposity.

Resumen

Introduccion: la evidencia indica que la vitamina A esta involucrada en la regulacion de la masa grasa. Un bajo consumo de vitamina A ha sido
reportado en individuos con obesidad, ya que tienen concentraciones mas bajas de esta vitamina que los individuos eutréficos a pesar de que
su ingesta dietética de vitamina A no es significativamente diferente.

Objetivo: investigar el estado nutricional de la vitamina A y su asociacion con el indice de masa corporal (IMC) y la grasa corporal en las mujeres
que tienen la ingesta dietética recomendada de vitamina A.

Métodos: estudio transversal con 200 mujeres, emparejado por edad y por la ingesta dietética de vitamina A recomendada. Se dividieron en
cuatro grupos, de acuerdo con el IMC. Los datos antropométricos fueron evaluados (peso, indice de masa corporal [IMC] y circunferencia de
la cintura [CC]), asi como el diagndstico de ceguera nocturna (CN). Se midieron los perfiles lipidicos y glicémicos. Los puntos de corte para
la deficiencia de las concentraciones séricas de retinol y -caroteno fueron < 1,05 umol/I y 40 pg/dl, respectivamente. La ingesta dietética
recomendada de vitamina A fue de 700 pg/dia.

Resultados: hubo una disminucion significativa de las concentraciones de retinol segtn el IMC (p < 0,001) y CC (p < 0,001). Se observo un
comportamiento similar del B-caroteno (p = 0,005, p < 0,001). Encontramos NB en el 7,5% de los casos con sobrepeso (OW) y el 20,0% de
los casos con obesidad clase Il (Oll), y no encontramos alteracion funcional en la UE. Niveles inadecuados de retinol y 3-caroteno aumentaron
la odds ratio para la ocurrencia de OW, obesidad clase | (Ol) y Oll, al igual que los niveles insuficientes de CC.

Conclusién: incluso con la ingesta recomendada de vitamina A, encontramos una deficiencia bioquimica y funcional del estado nutricional de
vitamina A asociada al sobrepeso, la obesidad y la adiposidad corporal.

Correspondence:

Received: 10/10/2017 e Accepted: 02/06/2018

Adryana Cordeiro. Department of Social Applied
Nutrition - Micronutrients Research Center (NPgM).

Federal University of Rio de Janeiro. Av. Brigadeiro

Bento C, Matos AC, Cordeiro A, Ramlaho A. Vitamin A deficiency is associated with body mass index and body Trompovwsky, s/n. Sub-solo, Bloco J. 21941-590 llha
adiposity in women with recommended intake of vitamin A. Nutr Hosp 2018;35(5):1072-1078 do Fundéo Ri’O de Janeiro. érazil
DOI: http://dx.doi.org/10.20960/nh.1630 e-mail: adrynutri@yahoo.com.br

©Copyright 2018 SENPE y ©Aran Ediciones S.L. Este es un articulo Open Access bajo la licencia CC BY-NC-SA (http://creativecommons.org/licenses/by-nc-sa/4.0/).



VITAMIN A DEFICIENCY IS ASSOCIATED WITH BODY MASS INDEX AND BODY ADIPOSITY IN WOMEN WITH RECOMMENDED 1073

INTAKE OF VITAMIN A

INTRODUCTION

MATERIAL AND METHODS

Obesity is a disease of rising prevalence now considered as one
of the greatest public health problems in modern society. It is esti-
mated that 65% of the world‘s population lives in countries where
overweight and obesity kill more people than malnutrition (1).

Over the last 20 years, the prevalence of female obesity has
risen from 8% to 16.9% (2). Of total primary healthcare users,
89.7% are women, and 30.6% of those women are overweight,
while 19.5% are obese, testament to the enormity of the socio-
economic impact that obesity has in Brazil (3,4).

Obesity creates a predisposition to chronic, non-communi-
cable diseases, which has a major impact on the health of the
working-age population. There are well-established associations
between a high BMI and increased morbidity, including from car-
diovascular disease, type 2 diabetes mellitus, high blood pres-
sure, stroke, and dyslipidemia (5). The key point is that obesity
associated with insulin resistance is responsible for mechanisms
that trigger the lipid abnormalities observed in individuals with
obesity. These alterations may be responsible for increasing the
risk of cardiovascular disease and also contribute to increasing
oxidative stress in obesity (6).

There is evidence that vitamin A is involved in the regulation of
body fat, which suggests that when vitamin A is deficient (VAD)
there occurs an increase in the recruitment of preadipocytes into
adipocytes, inhibition of apoptosis, and an increase of adaptive
thermogenesis (7,8). Additionally, there are studies supporting that
the increase of BMI can be associated with lowest concentrations
of serum vitamin A, which suggests that VAD may play a part in
the growth of obesity (9,10).

Using anthropometric indicators as predictors of antioxidant
insufficiency, we found BMI and waist circumference to have an
inverse association with retinol and 3-carotene in humans (11). In
some studies with adult participants, serum (3-carotene was found
to have a negative association with BMI, body fat percentage,
waist circumference and waist-hip ratio (12,13).

There is also research assuming increased BMI to relate directly
to oxidative stress, given that the greater the degree of obesity,
the more intense the inflammatory condition to which these indi-
viduals are exposed, due to the intra-abdominal adipose tissue
increasing production of proinflammatory cytokines, which leads
to an increase in oxidative stress and consequently, to greater
demand for nutrients with antioxidant action, such as vitamin A
(14,15). However, there is a dearth of research comparing serum
retinol and carotenoid concentrations and standards for vitamin A
intake and their relation to BMI and body adiposity. Some studies
have demonstrated lower serum retinol and carotenoid concen-
trations in individuals with obesity than in eutrophic individuals
when their dietary intake of sources of these nutrients, as report-
ed in food frequency questionnaires, is not significantly different
(16,17).

The aim of this study was to analyze vitamin A nutritional status
through biochemical and functional indicators and its association
with anthropometric parameters in women from different BMI
ranges with recommended intake of vitamin A.

[Nutr Hosp 2018;35(5):1072-1078]

This is an analytical cross-sectional study with adult women,
scheduled for nutritional care in a Nutrition Ambulatory in the referred
Municipal Health Center of the city of Rio de Janeiro, in the period from
January 2012 to October 2014. All women who attended inclusion
criteria were invited to participate in the study. The research was
previously approved by the Research Ethics Committee of the Hospital
Universitario Clementino Fraga Filho of the Federal University of Rio
de Janeiro (protocol of research no. 011/05).

After the initial approach and clarifications about the goals and
procedures of the study, all the women who agreed to participate
in the study gave a formal authorization by signing the informed
consent, thus joining the first stage of the research that comprised
an anthropometric assessment and a food intake survey.

The inclusion criteria were: female gender (aged 20-59 years),
from all ethnic groups and social classes, scheduled for nutritional
care of Health Unit. The following exclusion criteria were applied
in the first phase of the research: inadequacy of vitamin A intake
(evaluated in the first phase of research), pregnant women and/
or nursing mothers, liver diseases (except for non-alcoholic liver
disease), malabsorptive syndromes, acute infection, alcoholism,
kidney insufficiency, HIV virus carriers, cancer, and use of vitamin
A supplements over the last six months.

Atter the first phase, the sample was divided into four groups
according to BMI ranges (18): eutrophic group (EU), overweight
group (OW), obesity class | group (Ol) and obesity class Il (Oll) group.

SAMPLE SIZE

A sample size calculation was performed on the basis of the
study. It estimated the prevalence of Brazilian adults inadequacy
intake of micronutrients (POF 2008-2009) that demonstrated ele-
vated inadequacy of vitamin A intake in women about 78,5% in
urban and rural areas studied (19). Consequently, the prevalence
of adequacy was 21.5%.

To obtain a sample size with 95% of confidence interval,
considering an adequacy prevalence of 21.5% with a sampling
error of 6%, 155 women would be needed with a recommended
dietary intake of vitamin A, according to the Institute of Medicine
at the end of research. Based on this calculation, the number of
attendance evaluated in a period of 18 months, considering the
average weekly attendance in the six months prior to the accom-
plishment of the present research, was 1,080 women (Fig. 1).

ANTHROPOMETRIC MEASURES

In this stage of the research, weight and height of the women
participating in the study were measured and BMI was calculated
according to the cut-off points recommended by the World Health
Organization (WHO) (18). Additionally, waist circumference (WC)
was measured, using inadequate the cut-off > 80 cm for women,
as proposed by the International Diabetes Federation (IDF) (20).
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Figure 1.
Flow chart describing participant recruitment of the study.

FOOD FREQUENCY QUESTIONNAIRE FOR
VITAMIN A

Women involved in the study were asked separately to recall
all the dishes, snacks, or other foods eaten in the 24 hours prior
to the survey, regardless of whether the food was eaten inside
or outside the house. During data collection, each woman was
prompted to make sure that no meal or snack was forgotten. Next,
a detailed list of all the ingredients of the dishes, snacks or other
foods mentioned in the reported consumed food were collected
from each woman via interview. The study participants were then
asked to recall how many days they had consumed each of the 15
locally available vitamin A rich foods in the past seven days (21).
During training of data collectors, it was stressed that small quan-
tities of food eaten less than one tablespoon should be excluded.
This was important as foods eaten below the aforementioned
quantities would not contribute significantly to nutrient adequacy
but would inflate the score. Minimum consumption of one table-
spoon of food was better correlated with probability of adequacy.
Food frequency questions were double coded and entered into
a custom built spreadsheet, which calculated an overall mean
daily intake of vitamin A using the vitamin A content of foods
as published in the table of the Instituto de Nutricion de Centro
Américay Panama (INCAP) (22). Portion size was assessed using
a Photographic Atlas of Food Portion Sizes (21).

Vitamin A intake was compared to the values of the daily intake
recommended by the Institute of Medicine in 2001. The cut-off
point adopted for the recommended dietary intake of vitamin A
was 700 pg/day.

A month after the first procedure, all the women participating
in the first stage of the study were again scheduled to receive
information about the nutritional diagnosis, including intake of
vitamin A, in addition to receiving the relevant dietary guidelines.
Women who had reached the recommended dietary intake of
this vitamin were invited to follow up the previously established

C. Bento et al.

research protocol and, to that aim, they were instructed to appear
for the blood collection procedure after a 12-hour fast.

In the second phase of the research, only women who showed
the recommended dietary intake of vitamin A were included in
accordance with the results of the food intake survey conducted
in the previous phase.

BIOCHEMICAL MEASURES OF VITAMIN A AND
DIAGNOSIS OF NIGHT BLINDNESS (NB)

The nutritional status of vitamin A was assessed according to
biochemical and functional parameters. For biochemical assess-
ment of vitamin A, serum concentrations of retinol and 3-carotene
were quantified by high-performance liquid chromatography with
ultraviolet detector (HPLC-UV), and the following cut-off points
were used: < 1.05 pmol/l and 40 pg/dl to indicate inadequacy of
retinol and B-carotene, respectively (23,24).

In the functional assessment of the nutritional status of vita-
min A, the presence of NB was investigated through an interview
standardized by the WHO (25).

The interview was composed of the following questions:

1. Do you have difficulty to see during the day?

2. Do you have difficulty to see in low light or at night?

3. Do you have NB?

Cases of NB were considered when the answer to question
1 was “No” and, at least, one answer to questions 2 or 3 was
“Yes”. If the interviewed had any ophthalmic problem corrected
by glasses or contact lens, he/she was asked about the ability to
see with them.

DIAGNOSIS OF DM2

The diagnosis of DM2 took place in accordance with the
American Diabetes Association (ADA) (26) guidelines previously
endorsed by the Brazilian Society of Diabetes, which classifies
the levels of blood glucose into > 126 mg/dl (fasting) or > 200
mg/dl (one-off).

OTHERS BIOCHEMICAL MEASURES

For biochemical evaluation, a blood sample was obtained by
venipuncture after a 12-hour fast period. Laboratory tests were
conducted to evaluate: lipid profile (total cholesterol, triglycerides,
high-density lipoprotein cholesterol [HDL-c], low density lipopro-
tein cholesterol [LDL-c]) and the following concentrations were
considered as normal values: total cholesterol < 200 mg/dl; tri-
glycerides < 150 mg/dl; HDL-¢ > 50 mg/dl; LDL-¢c < 150 mg/
dl. Determinations of triglycerides, total cholesterol and HDL-c
were performed by the enzymatic colorimetric method. Reagents
for these biochemical evaluations were purchased from Labtest
Diagnostica S.A., Minas Gerais, Brazil. LDL-c fraction was deter-
mined in accordance with the Friedewald’s formula.

[Nutr Hosp 2018;35(5):1072-1078]
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STATISTICAL ANALYSIS

In the statistical analysis, the measures of central tendency
and dispersion were calculated and expressed as means and
standard deviations for clinical, dietary and biochemical variables.
The analysis of variance (ANOVA) and the Bonferroni test for mul-
tiple comparisons were used. Pearson correlation coefficient was
applied for serum concentrations of retinol and 3-carotene with
variables related to markers of oxidative stress. The odds ratio
was estimated to evaluate the strength of the association between
serum concentrations of retinol and (3-carotene with biochemi-
cal, clinical and anthropometric variables, either the association
of inadequacy of serum concentrations of both micronutrients
according to BMI ranges. The significance level adopted was 5%
(p < 0.05). Statistical analysis was performed using the Statistical
Package for the Social Sciences (SPSS) for Windows version 17.

RESULTS

The sample group comprised 200 adult women, who were
divided into four groups according to their BMI. Their character-
istics are described in table .

A statistically significant difference between the classes was
observed when considering the variable BMI (EU/OW p = 0.04;
EU/Ol p = 0.02; EU/QIl p = 0.03; OW/0l p = 0.02; OW/0ll p <
0.00; 0I/0ll p = 0.01).

Even with the recommended daily intake of vitamin A, the per-
centage of vitamin A (retinol and 3-carotene) inadequacy was,
respectively, 7.5 and 8.8% in the EU, 12.5 and 17.5% in the OW,
17.5 and 25% in the Ol and 22.5 and 27.5% in the Oll.

When comparing the groups according to the occurrence of
NB, a significant difference between them was found (p = 0.002).
The breakdown for NB was as follows: 7.5% in overweight women
and 12.5% and 20% in women with obesity class | and class 2,
respectively. None noted in the eutrophic group of women. The
number of women with NB increased in accordance with BMI:
three women in the overweight group, seven in the Ol group, and
ten in the Ol group.

The mean of serum retinol and (3-carotene concentrations of
the groups is presented in table Il.

Overweight women were found to be 14.0, 5.1 and 3.5 times
more likely to have inadequate retinol, $-carotene concentrations
and NB, respectively. The odds ratio increased to 35.3, 17.0 and
7.4, respectively, in Ol, and to 65.4, 26.7 and 9.2, respectively,
in Oll. Women in the overweight, Ol and Oll groups were 5.1, 7.2
and 8.0 times more likely to have an inadequate WC, respectively
(Table 1),

A negative correlation was found between the serum retinol and
[3-carotene concentrations with inadequate WC in the OW groups
(r=-0.32/-0.46; p < 0.001), Ol (r = -0.56/-0.70; p < 0.001) and
Oll (r = -0.68/-0.85; p < 0.001), respectively.

A strong correlation was found between serum retinol and
[3-carotene concentrations in all the groups studied. Proportion-

Table I. General characteristics of the sample stratified by BMI groups

Variables EU ow ol Ooll p-value
BMI (kg/m2) 228+141 27.3+141 330+08 374+26 0.003*
Age (years) 530+22 52+241 53.0+23 540+25 0.831
WC (cm) 79.3+6.1 112.3+10.2 120.3+9.5 120.3+9.5 0.005*
DAIVA (ug) 795.1 £49,9 7815+ 345 756.6 + 33.7 732.3+26.0 0.065

Mean and standard deviation. BMI: body mass index; DAIVA: daily intake of vitamin A, EU: eutrophic, OI: obesity class I; Oll: obesity class Il; OW: overweight; WC: waist

circumference. *p < 0.005.

Table Il. Mean of serum retinol (umol/l)
and B-carotene (ug/dl) concentrations in
the groups studied

. B-carotene
Retinol (pmol/I) (ug/dl)
Eutrophic 1.3+£02 61.2+121
Overweight 1.0+£0.3 435+5.9
Obesity class | 09+0.3 37153
Obesity class I 0.7+0.3 33.1+£49
p* <0.001** < 0.005*

Mean and standard deviation. ANOVA test: *p < 0.005; “p < 0.001.

[Nutr Hosp 2018;35(5):1072-1078]

ately to the increase in BMI, the negative correlation with serum
retinol and B-carotene levels increased (Table IV).

DISCUSSION

Our research showed an inverse relationship between an
increase in BMI and alterations in vitamin A nutritional status, as
identified in the women assessed to have lower levels of serum
retinol and p-carotene, as well as through the diagnosis of NB.
Researchers suggest an inverse association between intake and
serum concentrations of antioxidant nutrients, such as vitamin
A, in the presence of obesity (27,28). Our findings showed that
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Table lll. Multiple logistic regression analysis of serum retinol and -carotene deficiency,
night blindness and inadequate waist circumference (> 80 cm) in the groups studied

Variables OW/EU OR OI/EU OR OIlI/EU OR

OR? 95%* ORt 95%* ORf? 95%*

Retinol 14.0 7.0-27.3 35.3 17.6-68.8 65.4 32.7-127.5

(< 1.05 pmol/l)

[B-carotene 5.1 2.5-99 17.0 8.5-24.6 26.7 13.3-52.0

(< 40 pg/dly

NB 35 1.7-6.8 7.4 3.7-14.4 9.2 4.6-17.9

Inadequate WC 5.1 2.5-9.9 7.2 3.6-14.0 8.0 4.0-15.6

01/EU: obesity class l/eutrophic, 02/EU: obesity class Il/eutrophic; OW/EU: overweight/eutrophic. 'OR: odds ratio; OR 95%*: confidence interval of 95%; NB: night
blindness; WC: waist circumference.

Table IV. Correlation between serum retinol and p-carotene concentrations
in each group studied

Groups Retinol B-carotene
r p r p
Eutrophic 0.52 <0.001* 0.66 <0.001*
Overweight -0.75 <0.001* -0.81 <0.001*
Obesity class | -0.74 <0.001* -0.86 <0.001*
Obesity class Il -0.84 <0.001* -0.90 <0.001*

Pearson’s correlation. *p < 0.001.

the biochemical and functional vitamin A profiles of overweight
and women with obesity are in @ much worse state than those
of eutrophic women, even if their vitamin A intake falls within the
recommended dietary guidelines. The findings draw attention to
an important facet of VAD on which to reflect, by demonstrating
that even while ingesting the recommended daily vitamin A allow-
ance, the increased demand for the nutrient was found to relate
to an increase in BMI and body adiposity, and in the midst of such
weight increases, nutritional vitamin A requirements can be much
higher than current recommended allowances.

We found serum retinol and (3-carotene concentrations to be
significantly higher in eutrophic women compared to women with
overweight, obesity class | and obesity class II. In addition, the
odds ratio were more elevated for serum retinol and p-carotene
deficiency, night blindness and inadequate waist circumference
in women with obesity class Il. There is a research that compared
eutrophic women with those with obesity and the last one had
lower concentrations of 3-carotene in the blood, a higher concen-
tration of endothelial adhesion molecules and greater concentra-
tions of blood sugar and insulin, confirming that a rise in body fat
leads to increased resistance to insulin, endothelial dysfunction
and oxidative stress, and these relate to the processes involved in
obesity (29,30). Retinol binding protein 4 (RBP4), which has been
referred to as an adipokine that is positively associated with BMI,

when analyzed in overweight women confirmed prior research that
serum RBP4 is higher relative to “normal” levels in lean adults
(31). Relatively high serum RBP4 in overweight subjects despite
lower retinol levels suggested that some of the serum RBP4 in
overweight individuals may be functioning unbound to retinol.
Elevated RBP4 with excess body fat has been associated with
insulin resistance mediated through suppressed GLUT4 trans-
porter expression (32).

Otherwise, in a study developed by Nuss et al. (2017) (33),
[3-carotene was not significantly associated with any indicator
of body composition (BMI, fat mass and lean mass) in a group
of women. Although body composition influences serum nutrient
profiles, parameters related to high body-fat mass, such as oxi-
dative stress and inflammation may influence such changes in
nutrient levels (33).

There is a study reporting low vitamin A intake as a factor
causing VAD in overweight individuals (28). Indeed, inadequate
vitamin A consumption was noted in 70% of the 738 women
assessed during the first phase of our research, and these find-
ings are in line with the most recent nationwide dietary survey,
which revealed a 78.0% magnitude of inadequate vitamin A intake
across all the regions studied, both in urban and rural Brazil. Such
findings are a cause for concern, given the important role this
nutrient plays in cellular metabolism.

[Nutr Hosp 2018;35(5):1072-1078]
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We found that the percentages of B-carotene insufficiency
were higher than those of retinol, and we also noted a mod-
erate positive correlation between serum retinol and 3-caro-
tene concentrations in EU, and a negative strong one in the
other groups (OW, Ol and Oll). Our findings corroborate those
of Mecocci et al. (2008) (34), as they show a drop in serum
[3-carotene concentrations and, at the same time, a drop in
circulating retinol values, suggesting more 3-carotene is being
mobilized for conversion to retinol. These findings may be relat-
ed to the greater mobilization of -carotene for conversion into
retinol, since (3-carotene is known to be a potent precursor to
retinol. This finding is noteworthy given how a drop in serum
[3-carotene concentrations leads to a rise in oxidative stress
(34), suggesting that this antioxidant could be being rerouted
to other important functions, like combatting oxidative stress,
in order to maintain an adequate retinol nutritional status. It is
thus important to maintain serum retinol concentrations in order
to keep B-carotene functioning as an antioxidant.

There are also studies showing that a buildup of visceral fat and
increase in BMI are linked to an increase in lipid peroxidation and
decrease in serum retinol and -carotene concentrations, and
thus accompanies a negative antioxidant system (35,36). Fur-
thermore, existing research into vitamin A consumption shows, in
such circumstances, vitamin intake to be below the recommended
daily allowances (37-39).

The main limitation of this study is related to the assessment
of dietary intake, the same limitations presented by all studies
based on self-reported dietary recall, in particular, underestimation
of consumption. Nevertheless, we see no reason to believe that
underreporting could have been different between the groups we
assessed.

This study demonstrated that even with the recommended
intake of vitamin A, a biochemical and functional inadequacy of
vitamin A nutritional status associated with overweight, obesity
and body adiposity was found. The findings support the hypothe-
sis that vitamin A deficiency in these individuals could arise from
the higher metabolism of this nutrient, to which they are more
exposed than eutrophic individuals. Demonstrating that these con-
ditions may represent an important cause of vitamin A depletion,
as well as aggravating factors for vitamin A deficiency.
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Resumen

Introduccion: la aparicion del sindrome metabdlico (SM) entre los receptores renales es una de las mayores complicaciones postrasplante y
se asocia con un mayor riesgo de fracaso del injerto y altas tasas de obesidad y diabetes de nueva aparicion.

Objetivo: el objetivo de este trabajo es identificar la relacion entre la tasa de filtracion glomerular medida por dos métodos distintos y los com-
ponentes del sindrome metabdlico y sus combinaciones en pacientes trasplantados renales segun género.

Material y método: la muestra estuvo formada por 500 pacientes trasplantados renales, de los cuales 190 padecian SM, 121 hombres y 69
muijeres. Todos los sujetos se sometieron a evaluacion clinica y toma de muestras de sangre para mediciones de laboratorio. EI SM se determind
segun los criterios del National Cholesterol Education Program Adult Treatment Panel lIl (NCEP-ATP-III). La funcidn renal se estimé usando
ecuaciones AMDRD y determinaciones de creatinina sérica (CrS).

Resultados: la media de edad fue de 55,5 afios. La prevalencia del SM fue significativamente mayor en hombres (23,1% < vs. 9,8%). La
hipertension arterial (HTA) fue el componente del SM mas observado. Se observaron correlaciones significativas (Pearson; p < 0,05) entre
TFG-AMDRD y TFG CrS y marcadores metabolicos mas en hombres que en muijeres. El indice de masa corporal (IMC) fue significativamente
mayor en mujeres que en hombres.

Conclusiones: la disminucion de la funcion renal asociada con los componentes del SM, la HTA y la obesidad representan un riesgo elevado
de eventos cardiovasculares adversos y rechazos del injerto.

Abstract

Introduction: the appearance of metabolic syndrome (MS) among renal recipients is one of the greatest post-transplant complications and is
associated with an increased risk of graft failure and high rates of obesity and new onset diabetes.

Objective: the objective of this work is to identify the relationship between the glomerular filtration rate measured by two different methods and
the components of the metabolic syndrome and their combinations in kidney transplant patients according to gender.

Material and method: the samples consisted of 500 kidney transplant recipients, of whom 190 had MS, 121 men and 69 women. All sub-
jects underwent clinical evaluation and blood sampling for laboratory measurements. The MS was determined according to the criteria of the
National Cholesterol Education Program Adult Treatment Panel lll (NCEP-ATP-IIl). Renal function was estimated using AMDRD equations and CrS
determinations.

Results: the average age was 55.5 years. The prevalence of MS was significantly higher in men (23.1% < vs 9.8%). High blood pressure (HBP)
was the most observed component of MS. Significant correlations (Pearson, p < 0.05) between TFG-AMDRD and TFG CrS and metabolic markers
were observed more in men than in women. The body mass index (BMI) was significantly higher in women than in men.

Conclusions: the decrease in renal function associated with the components of MS, HBP and obesity represent a high risk of adverse cardio-
vascular events and graft rejections.
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INTRODUCCION

El concepto de sindrome metabdlico (SM) fue descrito por primera
vez por Reaven (1) como una combinacion de obesidad, dislipidemia,
hipertension e hiperglucemia. El sindrome metabolico aumenta el
riesgo de padecer diabetes mellitus, enfermedades cardiovasculares
y mortalidad. En la poblacion general, la presencia de sindrome meta-
balico se asocia con un alto riesgo de sufrir diabetes y enfermedades
cardiovasculares (2-4). Ademas, el sindrome metabdlico se ha aso-
ciado con proteinuria y reduccion de la tasa de filtracion glomerular
(5,6), lo que sugiere que esta directamente vinculado con la enfer-
medad renal cronica. En la medida en que la diabetes (de aparicion
reciente después del trasplante), las enfermedades cardiovasculares
y la proteinuria son complicaciones comunes del trasplante renal,
el papel del sindrome metabolico en el trasplante renal ha atraido
recientemente gran interés. Sin embargo, la relevancia del sindrome
en el trasplante renal se confunde con el hecho de que la incidencia
de enfermedad cardiovascular disminuye realmente después de un
trasplante exitoso, en comparacion con la observada en pacientes
en dialisis en la lista de espera de trasplante (7). Ademas, no esta
claro si la presencia del sindrome metab0lico predice la diabetes de
nueva aparicion tras el trasplante, en comparacion con los factores de
riesgo tradicionales como la edad, el origen étnico, los antecedentes
familiares de diabetes y la obesidad (8). Por tltimo, la fisiopatologia
del sindrome se altera dramaticamente por los efectos de los medica-
mentos inmunosupresores en los receptores de trasplante de rifion. A
pesar de la amplia literatura cientifica sobre la relacion entre la EM y la
ERC, se han realizado pocos estudios para identificar los factores de
riesgo asociados con la enfermedad renal en trasplantados renales en
ambos sexos. El objetivo de este trabajo es identificar la relacion entre
la tasa de filtracion glomerular medida por dos métodos distintos y
los componentes del sindrome metabdlico y sus combinaciones en
pacientes trasplantados renales segun género.

MATERIAL Y METODO

SUJETOS

Se recogieron datos de 500 pacientes trasplantados renales
de ambos sexos que acuden de forma periddica a la consulta de
Trasplante Renal en el Hospital Universitario Virgen de las Nieves
de Granada. No fueron seleccionados mediante procedimientos
de muestreo aleatorio y su participacion en el estudio viene deter-
minada por la asistencia a la consulta para su seguimiento y
control. Se incluyeron todos los receptores de trasplante renal de
cadaver realizados entre el 1 de junio de 2011 y el 30 de junio
de 2016. Los pacientes cumplieron los siguientes criterios de
inclusion: a) ausencia de diabetes mellitus antes del trasplante;
b) funcidn renal estable al afio después del trasplante; y ¢) cinco
afnos de seguimiento. Quedaron excluidos todos aquellos pacien-
tes que no cumplian estos requisitos para la investigacion.

Este estudio fue aprobado por el Comité de Etica de la Inves-
tigacion de Centro de Granada (CEI-GRANADA) y se condujo de
acuerdo con sus criterios.
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RECOPILACION DE DATOS

Se les pidio a los sujetos que describieran sus habitos tabaqui-
¢os (no fumador o fumador) y de consumo de alcohol (no bebedor
0 bebedor de cualquier cantidad de alcohol). Se obtuvieron carac-
teristicas demograficas tales como edad, sexo, antecedentes de
diabetes, hipertension, etc. A todos los pacientes se les efectuaron
mediciones antropométricas de peso y altura. El peso se midid
mediante una balanza tallimetro Perperson 113481 en kilogramos
y la altura se determind en centimetros. El indice de masa corporal
(IMC) fue calculado mediante la formula peso/talla2 y agrupado
segun la clasificacion de la Organizacion Mundial de la Salud
(OMS) en IMC < 18,5 kg/m?: bajo peso; 18,5-24,99 kg/m?: peso
normal; 25-29,99 kg/m?: sobrepeso; y > 30 kg/m?: obesidad.

MEDIDA DE BIOMARCADORES

Atodos los pacientes se les realizaron mediciones coincidiendo
con los controles analiticos establecidos en nuestra unidad de:
colesterol total, lipoproteinas de baja densidad (LDL), lipoprotei-
nas de alta densidad (HDL) y concentracion de triglicéridos. Las
muestras de sangre periférica se extrajeron entre las 8:30 y las
9:00 h de la mafiana; bioquimica: 6 ml de sangre en tubo Veno-
jet® Il (Terumo; autosep®). Las determinaciones de bioquimica
se realizaron a 37 °C; se emplearon el analizador automatico de
quimica clinica Roche/Hitachi® 747 y los reactivos correspon-
dientes, todos ellos suministrados por la compafia Roche. Todas
las determinaciones se realizaron en el laboratorio general del
Hospital General Virgen de las Nieves de Granada. Los hipoten-
sores utilizados fueron betabloqueantes, diuréticos, inhibidores
de la enzima convertidora de angiotensina (IECA) y antagonistas
del calcio. El protocolo inmunosupresor consistio en una triple
terapia a base de prednisona, ciclosporina (CsA) o tacrélimus y
micofenaloto mofetilo (MMF) o azatriopina (AZA).

DEFINICION DE SINDROME METABOLICO

El SM se definid segun el National Cholesterol Education Pro-
gram Adult Treatment Panel Il (NCEP-ATP-IIl) (9), que establece
el diagnastico por la presencia de al menos tres de los siguientes
criterios: obesidad usando el IMC > 30 kg/m?; triglicéridos (TG)
> 150 mg/dl o en tratamiento; colesterol HDL < 40 mg/dl para
hombres 0 < 50 mg/dl para muijeres; presion arterial sistolica >
130 mmHg, y diastolica > 85 mmHg; y/o tratamiento antihiper-
tensivo y determinacion de glucemia en ayunas > 100 mg/dl o
en tratamiento diabético.

EVALUACION DE LA FUNCION RENAL
La funcién renal se midio mediante dos métodos de estimacion de

la tasa de filtracion glomerular (TFG): ecuacion modification of diet
in renal disease (MDRD) y aclaramiento de creatinina sérica (CrS).
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Se calculo la TFG segun la ecuacion MDRD: TFGe (ml/min/1,73
m?) = 175 x (CrS) "% x (edad)°?®x (0,742 si es mujer).

El segundo método se realizd mediante la determinacion en
sangre la creatinina sérica (CrS) usando la reaccion cinética de
Jaffé: la creatinina reacciona en una solucion alcalina con picrato
formando un complejo de color rojo, se determina midiendo el
aumento de absorbancia a 512 nm vy la velocidad de formacion
del complejo es directamente proporcional a la concentracion
de creatinina. Un resultado normal es de 0,7-1,3 mg/dl para los
hombres y de 0,6-1,1 mg/dl para las mujeres. Los valores nor-
males son entre 0,8 y 1,4 mg/dl en general.

ANALISIS ESTADISTICO

Los resultados se expresaron como media + desviacion estan-
dar (DE). Las diferencias entre géneros se evaluaron con la
prueba t de Student y la prueba de Mann-Whitney, de acuerdo
con la distribucion de la muestra. La correlacion y la regresion
lineal maltiple se utilizaron para identificar las asociaciones
entre las variables. Las relaciones entre los grupos se analizaron
mediante la prueba de 2 cuadrado. Los valores de p inferiores
a 0,05 se consideraron estadisticamente significativos. Todos
los andlisis estadisticos se realizaron utilizando el software SPSS
20y Prism 7.0 (GraphPad Prism, San Diego, California, Estados
Unidos).

RESULTADOS

De los 500 pacientes de la muestra 190 padecian SM (121
hombres y 69 muijeres). La edad media de los pacientes con SM

fue de 55,50 + 11,06 afios, y el IMC fue de 28,05 + 4,79. Los
datos de laboratorio se describen en la tabla I. El colesterol LDL
fue significativamente mayor en hombres que en mujeres (p <
0,05), asi como el cido Urico (p < 0,001) y la tasa de filtracion
medida por CrS (p < 0,001), en cambio el colesterol HDL fue
significativamente mayor en mujeres que en hombres (p < 0,001).
Aunque el resto de valores fue mayor en hombres que en mujeres
(glucosa elevada, triglicéridos, colesterol total y TFG-AMDRD), no
presentaron diferencias estadisticamente significativas. Lo mismo
ocurre con el IMC, que es significativamente mayor en mujeres
que en hombres (p < 0,05).

La prevalencia del SM fue significativamente mayor en hombres
(23,1% < vs. 9,8%). En la figura 1 se muestran las frecuencias
de los componentes del SM segun género.

%
1001
40.-
SM
—
304
21
20 179
N Total 98
Hombre 101
BN Mujer
0 1 2 3 omas
Nimero de componentes del sindrome metabélico
Figura 1.

Distribucion de los componentes del sindrome metabdlico para la poblacion total
y segun el género. Los valores se expresan como % (SM: sindrome metabolico).

Tabla I. Datos de laboratorio de los pacientes con SM (n =190) y segun género

Parametros Total Hombres Mujeres 9
(n = 190) (n=121) (n=69)

Edad 55,50 = 11,06 56,38 = 10,71 5413 +11,7 NS
Glucemia % 100 61,9 38,1 NS
Triglicéridos 158,69 + 64,69 158,63 + 85,62 137,83 + 65,48 NS
Colesterol total 203,46 + 35,85 204,16 + 33,31 202,35 + 16,80 NS
LDL 117,34+39,9 123,15+ 41,73 107,9 + 35,29 < 0,05
HDL 55,5+ 16,4 49,85 +9,7 60,11 +1,1 < 0,001
Acido trico 4,32 +1,23 509 +1,32 3,11+0,84 < 0,001
TFG-AMDRD 62,74 + 36,60 64,07 + 36,7 60,70 + 34,55 NS
TFG CrS 1,65+ 0,50 1,77 £149 1,46 £ 16,2 < 0,001
IMC 28,05+ 4,79 27,75 = 3,71 28,53 = 6,09 NS
TA % 100 63,2 36,8 NS

Los valores vienen expresados en media + desviacion estandar. LDL: lipoproteinas de baja densidad; HDL. lipoproteinas de alta densidad; TFG-AMDRD: tasa de filtrado

glomerular - modification of diet in renal disease; TFG CrS. tasa de filtrado glomerular - aclaramiento de creatinina sérica, IMC: indice de masa corporal; TA: tension

arterial.
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La hipertension fue el componente observado mas frecuente y
alcanz6 el 70% de los casos, seguido de niveles altos de triglicé-
ridos, disminucion de las cifras de HDL e IMC valores anormales
de glucosa. La prevalencia de TA por encima del punto de corte
fue estadisticamente diferente entre los géneros, con una mayor
frecuencia entre los hombres. Sin embargo, los valores elevados
de triglicéridos fueron mas frecuentes en las mujeres, asi como
el IMC, que se muestra significativamente mayor en mujeres que
en hombres (Fig. 2).

EZ Mujer
p<0,05 B Hombre

IMC1t HDL| TGt TAt  Glucemia 1

Figura 2.

Frecuencia de los componentes del sindrome metabdlico en la poblacion total
y segun el sexo. Las diferencias proporcionales entre los grupos se evaluaron
mediante la prueba de Chi-cuadrado (IMC: indice de masa corporal; HDL: lipo-
proteina de baja densidad; TG: triglicéridos; TA: tension arterial. Los valores se
expresan como %).

A. Martin Salvador et al.

Se realizaron analisis de regresion mdltiple para estudiar corre-
laciones entre TFG CrS y las formulas MDRD, y las siguientes
variables: IMC, triglicéridos, colesterol total, LDL, HDL, TA'y gluco-
sa. En la poblacion total, observamos correlaciones significativas
entre: TFG CrS e IMC; triglicéridos, colesterol total y LDL; TFG
MDRD e IMC vy triglicéridos. Cuando los andlisis se realizaron
segun el sexo, se identificaron asociaciones mas significativas
en la poblacion masculina que en la femenina. Los resultados se
enumeran en la tabla Il.

DISCUSION

En este estudio, observamos el perfil metabdlico de pacientes
trasplantados renales de ambos sexos y su relacion con los para-
metros de funcion renal evaluados por MDRD y niveles séricos de
creatinina (CrS). Hemos encontrado una asociacion significativa
entre el SMy la disfuncion renal, que ha sido respaldada por
estudios previos (10-12).

La hipertension es el principal factor de riesgo para el desarrollo
y la progresion de la enfermedad renal cronica (ERC) y disfun-
cion cronica del injerto (13). Esto ha sido confirmado por nuestro
estudio, en el cual se ha observado una alta prevalencia del com-
ponente HTA tanto en hombres como en muijeres tras cinco anos
de seguimiento tras el trasplante renal. Es este sentido, coinciden
con el nuestro algunos estudios donde la hipertension jugé un
papel como factor predictor de la incidencia de la enfermedad
renal y el riesgo de enfermedad cardiovascular después de 18,5
afnos de seguimiento en ambos sexos (14,16).

Tabla ll. Correlaciones entre medidas de la funcion renal por CrS y AMDRD y parametros
metabodlicos en los pacientes con SM y segun género

Parametros Cr MDRD
Total Hombre Mujer Total Hombre Mujer
e r 0,181 0,236 0,234 -0,7190 -0,174 -0,201
p 0,05 0,05 0,05 0,05 0,05 NS
Triglicéridos r 0,294 0,309 0,159 -0,146 -0,102 -0,227
p 0,001 0,001 NS 0,05 NS 0,05
Colesterol r 0,326 0,208 0,053 0,019 0,070 -0,18
total p 0,001 0,05 NS NS NS NS
LOL r 0,327 0,388 0,045 0,010 0,048 -0,020
p 0,001 0,001 NS NS NS NS
HOL r -0,085 0,063 -0,068 0,131 -0,114 0,335
p NS NS NS NS NS 0,05
HTA r -0,006 0,019 0,029 0,034 0,197 -0,083
p NS NS NS NS 0,05 NS
Glucemia % r -0,74 -0,115 0,004 0,118 0,157 0,093
p NS NS NS NS NS NS

Los valores vienen expresados en media + Desviacion estandar. LDL: lipoproteinas de baja densidad; HDL: lipoproteinas de alta densidad; TFG-AMDRD: tasa de
filtrado glomerular - modification of diet in renal disease; TFG CrS: tasa de filtrado glomerular - aclaramiento de creatinina sérica; IMC: indice de masa corporal; TA:

tension arterial. Valores estadisticamente significativos en cursiva.
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Los factores que pueden contribuir al desarrollo de la obesidad
y al aumento del riesgo de enfermedades cronicas incluyen: alto
consumo de alcohol; de tabaco; estrés; comportamiento alimen-
tario deficiente (consumo de comida rapida y menos consumo de
frutas y verduras), especialmente entre los hombres; y estilo de
vida sedentario, especialmente entre las mujeres (17). Observamos
que, en la poblacién femenina, el valor medio del IMC se encontrd
por encima del punto de corte (IMC > 30 kg/m?). Ademas, espe-
rabamos diferencias significativas entre los géneros, teniendo en
cuenta las diferencias fisioldgicas en la composicion corporal entre
hombres y mujeres. Esto puede representar la creciente prevalencia
de obesidad en muijeres. Algunos estudios ya han indicado que la
ingesta de alimentos en las mujeres ha aumentado sustancialmente
mas de lo esperado e incluso fue independiente del aumento en
los valores de IMC (14). En los hombres, los valores mas altos
de &cido Urico podrian explicarse por las diferencias fisioldgicas
entre ambos sexos (15,16). Corrobora también nuestros hallazgos
el hecho de que algunos trabajos observaron que el IMC elevado
era el componente mas frecuente en el grupo de muijeres (16).
También hemos observado una reduccion en los niveles de HDL
en el 33% entre hombres y mujeres; en la mayoria de los estudios
que involucran a ambos sexos, este componente puede alcanzar el
60% de frecuencia (18). Por otra parte, la mayor prevalencia de HTA
en varones es confirmada por muchos estudios (16,18). Este hecho
podria explicarse por la accidn vasodilatadora de los estrogenos,
que atribuye cierta cardioproteccion a las mujeres (14).

Los datos en los trabajos sobre la prevalencia del SM muestran
resultados contradictorios, principalmente debido a los diferentes
criterios de diagnostico aplicados. Existen al menos ocho cri-
terios diferentes ampliamente utilizados con variaciones en 10s
puntos de corte y en los biomarcadores metabdlicos que deben
considerarse para el diagndstico. Con los criterios NCEP-ATP-
IIl, la prevalencia del SM en nuestra poblacion fue del 13,3%
(23,1% < vs. 9,8%). Similar a nuestros hallazgos, otros autores
(15) encontraron un 9% de SM segun los criterios del Joint Inte-
rim Statement (JIS). En cuanto a las diferencias entre 10s sexos,
algunos autores encontraron resultados similares, mostrando una
mayor prevalencia del SM en hombres que en mujeres (16,17).

El andlisis de regresion mdltiple que evalu¢ la funcién renal
y los componentes metabdlicos revelo, para la poblacion total,
correlaciones significativas entre TFG CrS'y los niveles de IMC,
triglicéridos, colesterol total y LDL; entre TFG-AMDRD y IMC, tri-
glicéridos, HTA y HDL.

Cuando se realizo la evaluacion segun el sexo, observamos
correlaciones solo en la poblacion masculina, con correlaciones
significativas entre TFG CrS y los niveles de IMC, triglicéridos,
colesterol total y LDL; y finalmente, entre TFG-AMDRD e IMC y
HTA. No obstante, para ambos sexos cabe destacar las relaciones
de ambas funciones con el IMC.

Varios autores estudiaron la asociacion entre la obesidad y la
disfuncion cronica del injerto en trasplantados renales (19,20).
El'aumento en el IMC indica un riesgo un 80% mayor de recha-
zo del injerto, conjuntamente con una disminucion en la funcion
renal, que también estaria influenciada por el aumento de peso,
especialmente en hombres de 40 afios en adelante (20). La aso-
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ciacion entre TFG CrS e IMC podria explicarse por la influencia
de la masa magra en los niveles séricos de Cr (21,22), ya que
el IMC es una medida antropométrica que no distingue entre la
masa corporal magray la grasa. Por lo tanto, el IMC parece ser el
mejor indicador antropométrico para la evaluacion de la disfuncion
renal relacionada con la obesidad, ya que refleja indirectamente la
cantidad de grasa visceral (23-25). Esto puede ser confirmado por
nuestros resultados, de acuerdo con las dos funciones estudiadas
en esta investigacion. Observamos, por tanto, la correlacion entre
TFG-AMDRD y TFG CrS e IMC.

En conclusion, hemos observado una correlacion significativa
entre el aumento en el nimero de componentes del SM y la
disfuncion renal en pacientes trasplantados renales con un alto
IMC e HTA. La prevalencia del SM del 13,3% (23,1% < vs. 9,8%)
encontrada es preocupante, ya que se refiere al riesgo elevado
de futuros eventos cardiovasculares adversos y posibles rechazos
del injerto. En cuanto a las diferencias de género, identificamos
que los hombres tendrian mas probabilidades de desarrollar una
reduccion en los valores de la tasa de filtracion glomerular (TFG)
en presencia de SM.
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Diabetes mellitus tipo 2 podria predecir una pérdida suboptima de peso después de una
cirugia bariatrica
Type 2 diabetes mellitus could predict a sub-optimal weight loss after bariatric surgery
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Resumen

Introduccion: la cirugia bariatrica no beneficia a todos los pacientes. Identificar a los pacientes gravemente obesos que tendran éxito después de
la cirugia baridtrica sigue siendo un reto para el equipo transdiciplinario. El objetivo de este estudio retrospectivo fue analizar factores dietéticos
preoperatorios que pudieran predecir una pérdida de peso exitosa después de la cirugia bariatrica.

Métodos: el estudio retrospectivo incluyd a pacientes sometidos a una cirugia de bypass gastrico laparoscopico en Y de Roux como procedi-
miento para obesidad severa (n = 84). Datos demograficos del paciente, comorbilidades, factores dietéticos y los resultados de pérdida de peso
se extrajeron de la historia clinica electronica.

Palabras clave: Resultados: la diabetes mellitus tipo 2 (DM2) se asocié con una pérdida subdptima de peso después de una cirugia de bypass gastrico lapa-
) roscopico en Y de Roux.
Obesidad severa. i o o ) ) ) ) ) )
Cirugia bariatrica. Conclusiones: aunque la cirugia baridtrica sigue siendo el tratamiento més efectivo para los pacientes con obesidad severa, es fundamental
Bypass gastrico. desarrollar estrategias para mejorar y mantener la pérdida de peso, especialmente en pacientes con DM2. Evaluar las caracteristicas dietéticas
Dm2. de los candidatos a cirugia bariatrica es crucial.
Abstract

Introduction: bariatric surgery does not benefit all patients. Identifying severely obese patients who will succeed after bariatric surgery remains
a challenge for the transdiciplinary team. The objective of this retrospective study was to analyze preoperative dietary factors that could predict
a successful weight loss after bariatric surgery.

Methods: the retrospective study included patients undergoing laparoscopic Roux-en-Y gastric bypass surgery as a procedure for severe
obesity (n = 84). Patient demographics, comorbidities, dietary factors, and weight loss results were extracted from the electronic medical record.

Key words: Results: type 2 diabetes mellitus (DM2) was associated with suboptimal weight loss after laparoscopic Roux-en-Y gastric bypass surgery.
Severe obesity. Conclusions: although bariatric surgery continues being the most effective treatment for patients with severe obesity, developing strategies
Bariatric surgery. to improve and maintain weight loss, especially in patients with DM2, is fundamental. Assessing the dietary characteristics of candidates for
Gastric bypass. DM2. bariatric surgery is crucial.
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INTRODUCCION

La obesidad es un problema de salud publica en México (1).
La obesidad mdrbida o grado Il (> 40 kg/m?) impacta grave-
mente la salud (2-4) y la recomendacion médica es la cirugia
bariatrica, que proporciona beneficios significativos a la salud de
los pacientes. La cirugia bariatrica consiste en reducir el tama-
flo del estdmago y desfuncionalizar una porcion del intestino,
alterando tanto el tamafio como la funcion de ambos 6rganos
(5-7). Estos cambios fisioldgicos estan encaminados a disminuir
peso corporal y comorbilidades como DM2, hipertension arterial
sistémica (HAS), apnea obstructiva del suefio, dislipidemia, reflujo
gastroesofagico, etc. (7-10).

A pesar de los efectos generalmente favorables sobre la pér-
dida de peso después de la cirugia bariatrica, la respuesta de los
pacientes varia dependiendo de las caracteristicas de cada indivi-
duo; la cirugia baridtrica no beneficia a todos los pacientes (11,12).
La cirugia se considera fallida, en términos de pérdida de peso,
cuando se reduce menos del 50% del exceso de peso, menos
del 20% del peso inicial o el indice de masa corporal (IMC) final
es mayor de 35 kg/m? (7,13). Por ejemplo, estudios previos han
encontrado que pacientes masculinos jovenes y solteros presentan
una mayor pérdida de peso posoperatoria (14). Sin embargo, como
las caracteristicas dietéticas preoperatorias predicen la pérdida de
peso posoperatoria aun es incierto y, por lo tanto, es desafiante
identificar los pacientes que tendran éxito después de la cirugia
baritrica (12). El objetivo de este estudio retrospectivo fue analizar
factores dietéticos preoperatorios que puedan predecir éxito en la
pérdida de peso después de la cirugia bariatrica.

MATERIAL Y METODOS

Estudiamos retrospectivamente una cohorte que incluy6
pacientes adultos sometidos a bypass gastrico laparoscopico en
Y de Roux del afio 2010 a 2015 en el Hospital Regional de Alta
Especialidad del Bajio (HRAEB) (n = 84). Los datos demogréficos,
los factores dietéticos y el peso de los pacientes se extrajeron
del expediente médico electronico (Klinic). Calculamos la pérdida
de peso en cada visita y medimos la asociacion con las comor-
bilidades DM2 y HAS. La falta de informacion no se sustituyd
con ningtin método estadistico y, por lo tanto, la comparacion de
medias incluyo Unicamente los valores existentes de cada grupo
en la base de datos para cada tiempo posoperatorio (uno, tres,
seis y 12 meses). Las variables preoperatorias de los pacientes
se muestran en la tabla I: edad, género, estado civil, empleo,
escolaridad, DM2, HAS, obesidad en la infancia, historia familiar
de obesidad, historial de pérdida de peso y consumo de refresco.

ANALISIS ESTADISTICO

Los resultados se expresan como valores medios y desvia-
ciones estandar. Para evaluar la pérdida de peso se usaron los
siguientes parametros:

M. A. Nifiez-Nufez et al.

1. Peso = peso corporal en kg

2. APeso = pérdida de peso (kg) comparado a tiempo inicial

= peso inicial - peso en posoperatorio

3. IMC = peso en kg/ talla (m?)

4. AIMC (%) = pérdida porcentual del exceso de IMC = (AIMC/

[Inicial IMC- 25*]) x 100,

(*IMC ideal = 25 kg/m?)

Comparamos medias de los grupos a los diferentes tiempos
posoperatorios en cada una de las variables calculadas utilizando
pruebas t. Se graficaron el promedio de peso y la pérdida por-
centual del exceso de IMC con respecto al tiempo posoperatorio
y estratificado con las comorbilidades de DM2 y HAS (Fig. 1).
Usamos el software de estadistica SPSS 21.

Tabla I. Caracteristicas de los pacientes
antes de la cirugia bariatrica

Variable % (n)
Edad, afios (media + DS) 42,8 +9,8
Femenino 54,8 (46)
Casado 51,2 (43)
Grado universitario 39,3 (33)
Vida laboral 54,8 (46)
Previa obesidad infantil 59,5 (50)
Historia de obesidad familiar 51,2 (43)
Dm2 17,9 (15)
HAS 42,9 (36)
Dieta yo-yo 72,6 (61)
Niegan dieta yo-yo 4,8 (4)
Nulo consumo de refresco 14,3 (6)
Disminucion de consumo de refresco 70,2 (59)

DM2: diabetes mellitus tipo 2; HAS: hipertension arterial sistémica.

Sin DM

1 3 6 12

Con DM

Sin DM

62
a2 } /
22 . v v
1 3 6 12

Con DM

Sin HAS

Con Has

Sin HAS

) /
22
1 3 6 12

Con Has

Figura 1.

Asociacion durante el primer afio después de la cirugia baridtrica de: A. DM2
y peso corporal; B. DM2 y A%IMC; C. HAS y peso corporal; D. HAS y A%IMC.
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RESULTADOS

Extrajimos del Klinic (expediente clinico electronico del HRAEB) la
informacion de 84 pacientes sometidos a cirugia de bypass gastrico
laparoscdpico en Y de Roux como procedimiento para obesidad
severa. En total fueron 47 mujeres (55,9%) con edad media de 43
+ 10 afos y 37 hombres (44,1%) con edad media de 42 + 9 afos;
la media de peso e IMC preoperatorio fue de 132 = 28 kgy 48 = 10
kg/m?, respectivamente. Para el andlisis, excluimos cinco pacientes
debido a que sus datos en Klinic estaban ausentes o0 eran confusos.

Las tablas Il y lIl muestran la pérdida de peso durante el primer afio
de seguimiento de los pacientes con cirugia bariatrica, presentando
la mayor pérdida a los doce meses (72,7% de pérdida porcentual
del exceso de IMC). La tabla IV muestra la pérdida de peso asociada
a DM2 durante el primer afio de seguimiento; a los seis meses, 10s
pacientes sin DM2 bajaron significativamente mas peso comparado
con los que padecian DM2 (p.034), y también los pacientes sin DM2
perdieron mayor porcentaje de exceso de IMC (p.066). Al afio de
seguimiento, la muestra fue pequefa y, por o tanto, la comparacion
no es confiable. La tabla V muestra la pérdida de peso asociada
a HAS durante el primer afio de seguimiento. Observamos que los
pacientes con HAS presentaron peso corporal mas elevado desde el

inicio hasta los 12 meses, pero no hubo diferencia significativa en la
pérdida porcentual del exceso de IMC (Fig. 1).

DISCUSION

Estudiamos retrospectivamente el valor pronostico de factores
dietéticos preoperatorios que pudieran predecir éxito en la pér-
dida de peso en pacientes de un hospital pablico de México con
obesidad severa durante el primer afio de una cirugia de bypass
gastrico laparoscdpico en 'Y de Roux. La DM2 fue el tnico factor
que asocid significativamente con una pérdida subdptima de peso
después de esta cirugia.

Este hallazgo respalda resultados de otros estudios que también
asocian DM2 y pérdida suboptima de peso (15), pero se contradice
con el estudio de Melton y cols. (16) que concluyd que pacientes
con DM2 tenian tres veces mas probabilidades de lograr una dis-
minucion optima de peso en comparacion con los pacientes no
diabéticos sometidos a una cirugia de bypass gastrico laparos-
copico en Y de Roux. Estas contradicciones de resultados podrian
relacionarse con los esquemas de medicacion hipoglucemiantes
orales y el control de la dieta en pacientes con DM2.

Tabla Il. Datos de peso e IMC durante el primer afio después de cirugia bariatrica
de los pacientes

poso'::f::) s Variables n Minimo | Maximo Media DE
Edad (afios) 84 19 68 428 9,8

. Peso (kg) 84 83 21138 1319 28,1
Talla (m) 84 14 18 16 0,08

IMC (kg/m?) 84 33,5 70,7 48,6 84

Peso (kg) 79 74 182,8 1185 25,3

1 APeso (k) 79 24 35,4 14,0 52
IMC (kg/m?) 79 29,8 60,9 43,7 7,6

AIMC (%) 79 75 57,9 228 7.7

Peso (kg) 78 62 160,4 106,6 23,6

; APeso (kg) 78 9,8 516 25,6 8,0
IMC (kg/m?) 78 26,5 59,1 39,2 7.2

AIMC (%) 78 19,2 89,7 42,7 135

Peso (kg) 60 59,5 146,4 95,7 20,4

. APeso (kg) 60 15 66,6 355 12,1
IMC (kg/m?) 60 24,0 51,1 35,6 6,2

AIMC (%) 60 31,4 115 58,1 15,4

Peso (kg) 14 52,1 135,6 88,4 21,7

” APeso (kg) 14 29,3 69,6 46,0 12,3
IMC (kg/m?) 14 23,4 447 32,6 6,3

AIMC (%) 14 36,4 110,2 727 20,0

[Nutr Hosp 2018;35(5):1085-1089]
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Tabla lll. Pérdida de peso durante el primer afo después de la cirugia bariatrica

Meses n Peso APeso IMC AlMC
posoperatorios (kg) (kg) (kg/m?) (%)
1 79 118,5+253 141 £53 43,7 +7,6 229=+77
3 78 106,6 + 23,6 28,7 8,1 393+73 42,7 13,6
6 60 95,8 20,5 355+122 35,6 £6,2 58,1 £ 15,5
12 14 88,5+21,8 46,0 £ 12,4 32,6+6,3 72,7 20,1
p < 0,001 F4,314 25,3 269,3 36,4 334,6

Tabla IV. Pérdida de peso asociada a DM2 durante el primer afio después de la cirugia

bariatrica

Meses DM Peso APeso IMC AIMC n

posoperatorios (kg) (kg) (kg/m?) (%)
Sin 119,4 £ 247 13,8 £5,3 44,0+7,6 222+7,6 64
1 Con 1151 £ 28,4 15,0+5,0 42,7 + 8,1 259+79 15
Sin 107,0£ 23,0 25,8 = 8,1 394 +7,3 42,4 +13,5 63
’ Con 104,7 £ 26,9 25,3+ 8,6 38,875 442 +14,3 15
Sin 95,0+ 18,9 359+11,8" 35,0+6,0 58,3+ 13,77 49
° Con 99,2 +27,4 34,1 + 14,47 36,3 7,2 57,3 = 22,6° 11
. Sin 88,5+ 23,6 46,0 12,4 32,6 £6,9 736216 12
E Con 88,4+ 3,0 46,3 + 17,6 33,0+0,9 67,4 +6,0 2

*n = 0.034; 'p = 0.066. *Comparacion poco confiable porque la muestra es pequena.

Tabla V. Pérdida de peso asociada a HAS durante el primer afo

después de la cirugia

bariatrica
Meses HAS Peso APeso IMC AIMC n
posoperatorios (kg) (kg) (kg/m?) (%)

Sin 112,0 + 21,5* 12,4 £472 41,9+6,7 22,7+6,9 43

1 Con 126,4 + 27,5* 16,0 58 459 + 8,2 231 +87 36
Sin 100,1 £ 19,21 23,8 +6,5" 37,4 +6,11 44,4 +13.1 43

’ Con 114,6 = 26,31 28,0+9,3" 41,6 + 8,0 40,6 + 14,0 35
Sin 89,4 + 158" 32,3+ 11,0 33,8 +53 60,6 + 16,7 35

° Con 104,6 + 23,21 40,1 12,5 38,2 +6,6 54,7 +13,2 25
Sin 78,9 +158 459 +10,8 28,8+ 3,71 84,4171 7

" Con 98,0 23,7 46,1 =147 36,5 6,11 61,0 16,2 7

*n<0.1,'p < 0.05.
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Los pacientes con DM2 que continGian requiriendo insulina exo-
gena después de la cirugia bariatrica pueden experimentar menos
pérdida de peso debido a los efectos anabdlicos de esta hormona
que promueve la lipogénesis y la sintesis muscular (15,16). También,
se ha observado que la mayoria de los medicamentos hipogluce-
miantes orales aumentan los niveles de insulina circulante y, por lo
tanto, promueven sus efectos anabdlicos (17). Las tasas de remi-
sién y recaida para la DM2 después de la cirugia bariatrica parecen
estar estrechamente relacionadas con la re-ganancia de peso (16).
En nuestro estudio, los pacientes sin DM2 antes de la cirugia tuvie-
ron la mayor pérdida de peso durante el primer afio de seguimiento
comparados con los pacientes que ya padecian la enfermedad; este
hallazgo sugiere que el equipo baridtrico debe vigilar estrechamente
a los pacientes con DM2 que se someten a la cirugia.

El historial de pérdida de peso se considera una variable predic-
tora de éxito en la pérdida de peso después de la cirugia baritrica
(17); sin embargo, nosotros no pudimos obtener datos suficientes
para este analisis. Otra variable preoperatoria que parece prede-
cir el éxito de la cirugia bariatrica es el consumo de refresco; en
este caso, obtuvimos los datos suficientes para el analisis, pero no
encontramos asociacion significativa entre la pérdida de peso y los
pacientes que no tomaban refresco antes de la cirugia, quienes
dejaron de consumir, 0 quienes solo disminuyeron el consumo.
Fox et al. (14) encontraron que los pacientes que no consumieron
refresco antes de la cirugia disminuyeron mas peso en comparacion
con aquellos que continuaron el consumo de refresco antes de la
cirugia. Se entiende que aquellos pacientes que no suspenden el
consumo de refresco antes de la cirugia podrian ser menos discipli-
nados para sequir las recomendaciones dietéticas posoperatorias.
Aungue nosotros no encontramos asociacion, el cese del consumo
de refresco antes de la cirugia contintia siendo una parte importante
del proceso de evaluacion preoperatoria del paciente bariatrico.

Reconocemos que nuestro estudio tiene varias limitaciones.
Los pacientes provenian predominantemente de un estrato
socioecondmico medio-bajo, lo que limita la generalizacion de
nuestros hallazgos. No investigamos los resultados después de
otros tipos de cirugia bariatrica, incluida la gastrectomia en manga
vertical o banda géastrica ajustable. Ademas, solo 14 pacientes
tuvieron registro de datos a los 12 meses de seguimiento, asi
que no pudieron asociarse factores preoperatorios y el éxito en
la pérdida de peso al afio de la cirugia (18,19); de cualquier
manera, asociamos todos los factores y la pérdida de peso en las
diferentes etapas (tres, seis, nueve y 12 meses). Por otro lado,
seria interesante estudiar los motivos del no cumplimiento con
las citas médicas. Este es un tema importante porque influyen no
solo factores personales de los pacientes sino también factores
institucionales. Sabemos que los pacientes que no acuden a sus
citas de seguimiento tienen un mayor riesgo de re-ganar peso
(19), y por ello se debe trabajar en esa area de oportunidad.

Nosotros concluimos que los pacientes con DM2 son mas pro-
pensos a experimentar pérdida de peso subdptima después de
una cirugia de bypass gastrico laparoscopico en Y de Roux. Es
vital que el equipo transdisciplinario discuta con el paciente las
expectativas realistas tratando de disminuir riesgos de frustracion
y probable rechazo al cambio de estilo de vida con la consecuente
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re-ganancia de peso. Identificar a los pacientes gravemente obe-
S0s que tendran éxito después de la cirugia bariatrica sigue siendo
un reto. Aunque la cirugia bariatrica parece ser el tratamiento mas
efectivo para los pacientes con obesidad severa, es fundamental
desarrollar estrategias para mejorar y mantener la pérdida de
peso especialmente en pacientes con DM2. Evaluar las caracte-
risticas dietéticas de los candidatos a cirugia bariatrica es crucial.
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Resumen
Introduccion: aunque la obesidad es un problema de salud multidimensional, pocos estudios de investigacion cualitativa han analizado el discurso
de personas obesas con perspectiva de género para conocer con mayor profundidad informacion dificilmente obtenible con técnicas cuantitativas.

Objetivo: analizar el discurso de personas obesas mediante grupos de discusion en cuanto a factores que subyacen en la obesidad, percepcion
del riesgo de patologias, pérdida peso y otros factores relevantes.

Métodos: se realizaron dos grupos de discusion en sesiones separadas, homogéneos por sexo, con un total de 14 participantes. Un moderador
dirigio la sesion contemplando las distintas dimensiones del problema. Los grupos fueron grabados en audio y transcritos textualmente. Se
analizd el discurso por métodos cualitativos.

Resultados: se observaron importantes diferencias en la perspectiva entre hombres y mujeres. Las causas autopercibidas de obesidad para las

Palabras clave: muijeres fueron el embarazo y el periodo menopdusico. Los hombres la atribuyeron a los habitos alimenticios y costumbres culturales. Para los
‘ ) hombres la finalidad de disminuir el peso era mejorar su salud, sin embargo, las mujeres incluian también la estética. Ambos sexos pensaban
Obesidad. Género. que la obesidad puede acarrear grandes problemas. Ellas revelaron tener miedo a engordar, mientras que los hombres no lo expusieron. También
Ican:Iisttilx?isgmgrupos se observaron diferencias en las estrategias de lucha contra la obesidad.
de discusion. Dieta. Conclusiones: las diferencias en la percepcion de las causas y el abordaje de la obesidad entre hombres y mujeres nos indican la necesidad
Actividad fisica. de considerar las medidas preventivas y terapéuticas teniendo en cuenta el sexo, asi como aspectos ambientales que envuelven al paciente.
Abstract

Introduction: although obesity is a multidimensional health problem, few qualitative research studies have analyzed the discourse of obese
individuals from the gender perspective in order to better understand the hard come by information gathered from quantitative research.

Aim: to analyze the discourse of obese individuals in focus groups concerning factors underlying obesity, pathology risk perception, weight loss
and other relevant factors.

Methods: two single-sex focus groups, with a total of 14 participants, were held in separate sessions. A moderator directed the session,
addressing the different dimensions of the problem. The groups were recorded in audio and textually transcribed. The discourse was analyzed
using qualitative methods.

Results: important differences were observed between male and female perspectives. The self-perceived causes of obesity for women were

Key words: pregnancy and menopause. Men attributed obesity to eating habits and cultural customs. For men, the final aim of reducing weight was to improve

) their health, whereas women also included aesthetics. Both sexes believe that obesity can lead to greater problems. Women expressed their fear
853&&”&38 of putting on weight, but men did not. Differences were also observed in the strategies adopted for combating obesity.

groups. Diet. Physical Conclusions: differences in the perception of the causes and how to tackle obesity between men and women show us the need to consider
activity. therapeutic and preventive measures that take gender into account, in addition to the environmental aspects surrounding the patient.

Recibido: 29/01/2018 e Aceptado: 25/02/2018

Contribucion a la autoria:

Diserio: OF, DC, RB

Anélisis: RB, LR, JVS, DC, OP

Revisidn y aprobacion: RC, LR, OP, CO, JVS, EMA, DC

Correspondencia:

Dolores Corella. Departamento de Medicina Preventiva
y Salud Publica. Facultad de Medicina. Av. Blasco
Ibafiez, 15. 46010 Valencia

DOI: http://dx.doi.org/10.20960/nh.1809 e-mail: dolores.corella@uv.es

Barragan R, Rubio L, Portolés O, Asensio EM, Ortega C, Sorli JV, Corella D. Estudio de investigacion
cualitativa sobre las diferencias entre hombres y mujeres en la percepcion de la obesidad, sus causas,
abordaje y repercusiones para la salud. Nutr Hosp 2018;35(5):1090-1099

©Copyright 2018 SENPE y ©Aran Ediciones S.L. Este es un articulo Open Access bajo la licencia CC BY-NC-SA (http://creativecommons.org/licenses/by-nc-sa/4.0/).



ESTUDIO DE INVESTIGACION CUALITATIVA SOBRE LAS DIFERENCIAS ENTRE HOMBRES Y MUJERES EN LA PERCEPCION DE 1091
LA OBESIDAD, SUS CAUSAS, ABORDAJE Y REPERCUSIONES PARA LA SALUD

INTRODUCCION

MATERIAL Y METODOS

La obesidad es un problema de salud en aumento (1), no solo en
los paises de mayor nivel de renta, sino que también esta aumen-
tando en los paises en vias de desarrollo (2,3). La obesidad es un
problema de salud complejo y multidimensional en el que no sola-
mente influyen la ingesta de alimentos y la actividad fisica, sino que
se imbrican otros muchos factores, entre ellos el estrés, la calidad
del suefio, el nivel socioecondmico, la felicidad, etc. (4). Ademds, la
obesidad es un importante factor de riesgo para otras enfermeda-
des como las cardiovasculares, diabetes, cancer, etc. (4,5). También
existe una asociacion entre una mala salud emocional y la obesidad.
Se han descrito mayores tasas de depresion y ansiedad en perso-
nas obesas en comparacion con las no obesas en algunos estudios
(6). Ademas, la obesidad puede conllevar problemas sociales como
la discriminacion, problemas de desempleo, de atencion sanitaria y
aislamiento social (7-9). A su vez, la percepcion negativa del peso
puede empeorar la alimentacion y la realizacion de ejercicio fisico
0 provocar problemas psicoldgicos (10).

Todos estos factores nos ponen de manifiesto que el estudio
de la obesidad no puede ser abordado simplemente desde las
técnicas de investigacion cuantitativas, mayoritariamente utili-
zadas, sino que también son imprescindibles los estudios con
técnicas de investigacion cualitativa que, mediante el andlisis del
discurso (11,12), nos permitiran conocer mejor las dimensiones
personales, culturales, sociales y simbdlicas que subyacen en la
etiologia de la obesidad y sus complicaciones.

Ademds de la necesidad de realizar mas estudios de investigacion
cualitativa para conocer mejor las dimensiones de la obesidad, en la
actualidad se esta impulsando la investigacion con perspectiva de
género, ya que de manera tradicional los estudios en biomedicina
no han investigado con profundidad las diferencias entre hombres y
muijeres, 0 se han realizado mayoritariamente en hombres (13,14).
Aunque la perspectiva de género en el sentido amplio va mucho més
alla del estudio de las diferencias entre hombres y muijeres, ya que
pretende identificar elementos que perpettian desigualdades en salud
entre hombres y mujeres agravadas al combinarse otras desigualda-
des y factores especificos que contribuyen a una mayor vulnerabilidad
(15), al menos el estudio de las diferencias por sexo s un comienzo
importante hacia una profundizacion posterior. En este contexto, con-
viene recordar que entre los factores mas relevantes en la etiologia de
la obesidad, asi como en la evolucion de la misma y en su morbimor-
talidad asociada, se encuentra el sexo (16,17). Por ello, ademas de
intensificar la realizacion de estudios de investigacion basica y clinica
que examinen las diferencias metabdlicas por sexo, tal como se ha
recomendado a nivel internacional (18), es necesario también reali-
zar estudios de investigacion cualitativa que analicen las diferencias
del discurso entre hombres y mujeres obesos para conocer mejor
las variables dificilmente medibles en una aproximacion cuantitativa.
Por ello, el objetivo de nuestro trabajo es llevar a cabo un estudio de
investigacion cualitativa en hombres y en mujeres obesos de poblacion
adulta mediterranea espafiola para conocer las diferencias por sexo
en los factores relacionados con la obesidad y con las dificultades
para perder peso en ambos grupos, mediante la percepcion de esta
enfermedad por parte de personas clinicamente obesas.
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Hemos realizado un estudio de investigacion cualitativa para captar
el discurso de personas obesas en relacion a las dimensiones mas
relevantes de la misma. Aunque la mayoria de estudios realizados
para conocer los determinantes de la obesidad se han realizado
desde la perspectiva de la investigacion cuantitativa basada en la
medicion de hechos, cuantificacion y realizacion de los andlisis esta-
disticos correspondientes, en investigacion cualitativa el elemento de
estudio no son los hechos sino los discursos, y su herramienta no es
la cuantificacion sino el andlisis y la interpretacion del lenguaje (19).
Aunque también existen distintas conceptualizaciones de lo que es
un “discurso” (20), de manera general, entendemos el discurso como
un texto (desde una palabra hasta una larga expresion oral o escrita)
producido por alguien en situacion de comunicacion interpersonal.
Es esta situacion de comunicacion interpersonal la que le aporta el
valor afiadido, ya que permite conocer como se usa el lenguaje en la
realidad de los contextos sociales (20). Los discursos que la meto-
dologia cualitativa analiza e interpreta en situaciones de investigacion
tienen que surgir tras un cuidado disefio metodoldgico de las condi-
ciones de produccion de dichos discursos (19). Para generar estos
discursos de acuerdo con nuestros objetivos de investigacion hemos
elegido la técnica cualitativa del denominado grupo de discusion, o
grupo focal en inglés (21). Kitzinger (22) define el grupo de discusion
como una forma de entrevista grupal que utiliza la comunicacion entre
participantes e investigador con el propdsito de obtener informacion.
Existen también otras definiciones de los grupos de discusion que
varian en funcion de la metodologia especifica y de los objetivos de
la investigacion (23).

El grupo de discusion se basa en una interaccion grupal don-
de un nimero de personas dialoga en torno a los procesos y
situaciones objeto de estudio. En general, el grupo de discusion
esta constituido por entre seis y ocho personas que cumplen
los requisitos establecidos por los investigadores a partir de los
objetivos determinados previamente. El grupo de discusion cons-
tituye una herramienta eficaz de la vida social, ya que trata de
reproducir el contexto interactivo que define y caracteriza la vida
de los individuos (21,24,25). Los grupos de discusion pueden
ser heterogéneos, es decir, formados por personas de distintas
caracteristicas que interaccionan en la diversidad de la realidad
social, 0 pueden ser homogéneos, formados por personas de las
mismas caracteristicas para conseguir que no haya inhibiciones
por la interaccion heterogénea (21). En nuestro estudio hemos
optado por la realizacion de dos grupos de discusion homogéneos
por sexo, uno de muijeres (n = 8) y otros de hombres (n = 6) adul-
tos, todos ellos con obesidad. Para ambos grupos se empleo la
misma técnica de reclutamiento de participantes, asi como para la
organizacion y realizacion de la reunion y captacion del discurso.

RECLUTAMIENTO DE LOS PARTICIPANTES

El muestreo en las técnicas cualitativas no es probabilistico, su
incorporacion se hace en forma iterativa, de acuerdo con la infor-
macion que va surgiendo en el trabajo de campo. Lo importante
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no es el tamafio de muestra en si, sino la riqueza de los datos
provistos por los participantes y las habilidades de observacion
y andlisis del investigador (26,27). El muestreo no probabilistico
para la captacion de los participantes en nuestro estudio se realiz
mediante la técnica de la bola de nieve, también denominado
muestreo por referidos (26). Para ello partimos de varios contac-
tos con una persona de confianza de cada uno de los miembros
del grupo investigador y, a partir de esta, se va proponiendo a
otras personas, que a su vez proponen a otras personas, produ-
ciendo un efecto acumulativo parecido a una bola de nieve. Con
ello se consigue que las personas que finalmente asisten al grupo
de discusion no sean conocidas entre si'y que puedan representar
un amplio rango de perfiles en la sociedad. En total se incluyeron
14 personas adultas obesas (ocho mujeres y seis hombres), con
una media de edad de 46,1 (10,6) afios. Los criterios para selec-
cionar a estas personas estaban basados en que fueran obesas,
sin otras patologias graves asociadas y que pudieran asistir a la
reunion en las fechas programadas. Se fijo la cifra de ocho en
cada grupo de manera inicial, pero en hombres solo se pudo
conseguir la participacion de seis.

GUION DEL GRUPO DE DISCUSION

Dado que el grupo de discusion es una técnica que privilegia
el habla con el interés de captar la forma de pensar, sentir y
vivir de las personas que conforman el grupo, ambos grupos de
discusion se llevaron a cabo en el marco de la tematica especi-
fica de la obesidad, configurando en primer lugar la guia de la
entrevista en base a los objetivos del estudio (21). Para dirigir la
conversacion en los grupos de discusion se elabor¢ previamen-
te una misma guia tematica de entrevista semiestructurada con
preguntas abiertas que contemplaban las distintas dimensiones
del problema de la obesidad. Esta guia tematica de nueve bloques
de diferente duracion se realizo basada en una amplia revision
bibliografica y en la experiencia previa de los investigadores en
obesidad desde un punto de vista multidisciplinar integrando psi-
cologos, médicos, enfermeras, dietistas, farmacéuticos y otros
profesionales relacionados. Los nueve blogues incluyeron ocho
areas tematicas predeterminadas (salud, causas, habitos de comi-
da, ejercicio-suefio, creencias, estrés-ansiedad, motivacion, con-
trol del peso) y, por Ultimo, un bloque libre dirigido a captar lo que
las personas quisieran expresar mas sobre el tema de obesidad y
que no se hubiera incluido en las areas anteriores.

REALIZACION DE LOS GRUPOS DE DISCUSION

Los grupos de discusion se realizaron en una sala habilitada
para ello en el Departamento de Medicina Preventiva de la Facul-
tad de Medicina de la Universidad de Valencia. En primer lugar,
se comenzo el grupo de discusion de mujeres y, a los pocos dias,
se realizd el grupo de discusion de hombres. El mismo investiga-
dor, un psicdlogo experto en metodologia cualitativa, actud como
moderador de los dos grupos de discusion. Antes de cada grupo
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de discusion, el moderador realiz0 las presentaciones y explico
el procedimiento y el objetivo del estudio a los participantes. El
moderador experto dirigio ambos grupos de discusion utilizando la
misma guia tematica de entrevista semiestructurada con pregun-
tas abiertas agrupadas en ocho bloques tematicos mas un bloque
libre (Tabla I) que contemplaban las distintas dimensiones del
problema de la obesidad. El moderador dirigid el didlogo dando la
palabra a los participantes y estimulando su participacion, cono-
ciendo bien el tema pero absteniéndose de opinar. Guio el dialogo
con amabilidad, con sensibilidad, con capacidad de escuchar y
de moderar y dando confianza a los participantes para captar lo
mejor posible dentro de la tematica del guion. Cada grupo de
discusion durd aproximadamente 90 minutos, con un descanso
de diez minutos en el que se obsequid a los participantes con una
merienda y un regalo. Se solicitd autorizacion a los participantes
para grabar las conversaciones y todo el proceso fue grabado y
transcrito por los investigadores. El estudio fue aprobado por el
Comité de Etica de la Universidad de Valencia. Al final de cada
sesion se proporciono a los participantes un cuestionario para
obtener datos sobre las caracteristicas sociodemograficas, ten-
sion arterial, peso, altura, antecedentes y estilo de vida, ade-
mas de un cuestionario de adherencia a la dieta mediterranea.
También se procedié a medir y pesar mediante bioimpedancia
a los participantes para comparar con los datos referidos en el
cuestionario.

ANALISIS DE DATOS

Para el andlisis de los datos cuantitativos de las variables socio-
demograficas, antropométricas y clinicas de los participantes se
utilizaron estadisticos descriptivos como medias y medidas de
dispersion (desviacion tipica) para variables cuantitativas y calculo
de porcentajes para variables categoricas. Se calcularon para el
total de los participantes y estratificados en hombres y muijeres.

Los datos producidos por cada uno de los grupos de discusion
congistieron en un discurso oral, que quedo registrado mediante
una grabadora y fue analizado cualitativamente siguiendo la meto-
dologia general del andlisis tematico (28). Para este andlisis, tras
finalizar cada uno de los grupos de discusion, la conversacion gra-
bada fue transcrita literalmente por el moderador, lo cual dio como
resultado un texto para analizar. Ademas de las transcripciones
literales de la grabacion del audio, se contd con la informacion
adicional anotada por el moderador en cada grupo de discusion
referente a la comunicacion no verbal como las miradas, las son-
risas, los asentimientos y otros gestos que se incorporaron como
notas adicionales al texto de las transcripciones. Las transcripcio-
nes se revisaron por tres investigadores y se aplicaron técnicas
cualitativas para la extraccion de la informacion mas relevante del
discurso, realizando un andlisis comparado entre hombres y muje-
res. En primer lugar se procedio a la numeracion y codificacion del
texto, asignando también nimeros a cada una de las personas
participantes por su orden de intervencion en el grupo correspon-
diente, e indicando adicionalmente en la numeracion si se trataba
de un hombre o de una muijer para facilitar el andlisis comparado
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Tabla I. Guion grupo de discusion “Obesidad” estructurado en nueve bloques

Bloque salud

¢Piensa que la obesidad supone un problema de salud o es mas bien una preocupacion estética?
¢ Qué enfermedades cree que se relacionan mas con la obesidad?
¢ Cree que es importante perder peso para estar mas sano?

Bloque causas

¢ Cudles cree usted que son las principales causas de obesidad?

¢Piensa que hay personas que comen mucho y no engordan y otras que comen menos y si engordan?
¢Como se definiria usted?

¢Piensa que el ser activo o tener una vida sedentaria influye mucho en la obesidad?

Bloque habitos de comida

¢Ha comido a lo largo de su vida el mismo tipo de alimentos?

¢Qué tipo de alimentos consume principalmente?

¢Evita ciertos tipos de alimentos?

¢ Toma comida precocinada, industrial o comida rapida?

¢Pica entre comidas? ¢Se levanta a comer a deshoras durante la noche?
¢En qué periodo estacional o diario tiene mas hambre?

¢Qué comida del dia realiza mas fuerte?

¢ Cuanto tiempo tarda en comer?

¢Realiza las celebraciones con comidas?

¢Suele premiarse con alimentos?

Bloque ejercicio-sueio

¢Realiza ejercicio fisico (andar), sola 0 acompariada?

Motivos por los que no realiza ejercicio fisico.

¢Considera que duerme suficientes horas? ¢Cuantas horas de suefio duerme? ;Es un suefio reparador
(sequido)?

¢Realiza siestas? ¢ Cuando las realiza (a diario, fines de semana...)?

Bloque creencias

¢Cree que el agua engorda? ¢Qué alimentos piensa que engordan mas?

¢Piensa que el asesoramiento profesional es importante?

¢Quién tiene para usted mayor credibilidad al aconsejarles para realizar una dieta?
¢ Considera que la obesidad puede conllevar problemas sociales?

Bloque estrés-ansiedad

¢Padece estrés y/o ansiedad?
¢ Coémo influyen la ansiedad, el estrés o la felicidad en el consumo de alimentos?
¢Se siente bien con su imagen? ;Es feliz con su peso?

Bloque motivacion

¢Ha realizado algun tipo de dieta alguna vez en su vida?

¢Han sido efectivos? ¢Ha tenido efecto rebote?

Motivacion/desmotivacion para realizar dieta. Personas que te apoyan al estar a dieta
¢ Qué te motivo a bajar de peso (en el caso en el que haya realizado alguna dieta)?
¢Qué hecho es el més dificil a la hora de hacer dieta?

Problemas sociales, psicologicos y/o familiares que hacen que coma mas

Miedo a aumentar de peso. ¢Piensa que es facil disminuir de peso? ;Y aumentar?

Bloque control del peso

¢Cuando comenzd a engordar?

¢Cuando le resulta mas dificil mantener el peso (periodos)? ;Se pesa con regularidad?

¢Cémo se da cuenta de que ha ganado peso (con la ropa, se lo indican las demas personas, se siente
pesado...)?

Ha mantenido su peso estable, ¢,como lo ha hecho? En qué momento cambi

En caso de aumentar de peso, ;come mas cantidad de comida o comidas de alto contenido energético
porque piensa que no hay solucion?

Bloque libre

¢ Qué le gustaria afiadir?

entre los dos grupos de discusion. Para la realizacion del andlisis
tematico se siguieron las recomendaciones generales de BraunV'y
Clarke V (28), adaptadas a los nueve bloques tematicos previamente
estipulados en nuestro guion y siguiendo procesos tanto inductivos
como deductivos (28). Asi, tras una lectura repetida de los datos
se procedid a la busqueda de patrones de respuesta y significados
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semanticos y latentes. Posteriormente de la transcripcion de cada
grupo de discusion, se seleccionaron todos los extractos relevantes
y se crearon temas dentro de cada uno de los nueve blogues tema-
ticos iniciales, agrupandose los extractos en forma de subtemas
dentro de cada tema relevante. Se elaboraron tablas de contenido
para estos conceptos. La exposicion ordenada de lo manifestado
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acerca de estos temas la apoyamos en la presentacion de las citas
textuales en las cuales quedan capturadas las ideas claves del
discurso (Tablas Ill-VIl). Ademés, establecimos relaciones entre dife-
rentes temas y subtemas, no solo en cada grupo de discusion, sino
afadiendo mas profundidad al analisis del discurso comparando
los hombres y las mujeres en la busqueda de relaciones entre los
elementos de significado para identificar tendencias 0 modelos que
permitan comprender mejor el contexto de las diferencias por sexo.

RESULTADOS

En la tabla Il se presentan las caracteristicas de los hombres y
las mujeres participantes en los dos grupos de discusion realiza-
dos. Se trata de ocho mujeres y seis hombres adultos procedentes
de poblacion mediterranea espafiola, todos ellos con obesidad y sin
otra patologia grave asociada. Su media de edad global fue de 46,1
(10,6) arios, siendo de 44,6 (12,2) afios en mujeres y muy similar en
hombres (48,2 + 7,7) aos. El indice de masa corporal (MC) medio
fue de 33,3 (4,0) kg/m? y fue también muy similar entre hombres y
muijeres. El 42,8% del total de participantes realizd estudios secun-
darios y un 28,57% manifestd no haber superado estudios primarios.
Del resto, el 28,57% realizd formacion universitaria (33% hombres y
25% mujeres), incluidas diplomaturas y licenciaturas.

Respecto al estilo de vida, dos de los 14 participantes manifesta-
ron estar a dieta en ese momento para perder peso, mientras que
otros declararon que habian seguido dieta en numerosas ocasiones.
Del total de los participantes, nueve (64,28%) declararon haber
recuperado el peso perdido tras alguna de las dietas realizadas.

R. Barragan et al.

Los grupos de discusion se realizaron consecutivamente (unos
pocos dias de diferencia) en el mismo lugar, moderados por el
mismo experto y con el mismo guion de bloques tematicos (Tabla
l). Sin embargo, se observaron importantes diferencias durante
el desarrollo de la sesion del grupo de discusion entre hombres
y mujeres. En el anlisis tematico del discurso las diferencias
por sexos se encontraron en multiples bloques. Aunque en algu-
nas ocasiones también habia disparidad de opiniones dentro del
mismo sexo para el mismo tema, en general, existia mas homo-
geneidad intrasexo que intersexo. Asi, comenzando por el primer
bloque del guion centrado en la salud, en el que existian varias
preguntas, se identifico como tema comun en el andlisis tematico
“la obesidad como preocupacion estética o problemas de salud”.
Practicamente todas las mujeres coincidieron en sefialar que la
obesidad les causaba una preocupacion estética mas que un
problema de salud, mientras que los hombres identificaron menos
la estética y la consideraban un problema de salud. En la tabla
Il se recogen los extractos literales mas relevantes del discurso,
captados de los participantes en el grupo de discusion respecto a
esta dimension, indicando si proceden de hombres o de mujeres.

En el bloque de causas de la obesidad también se detectaron
importantes diferencias entre hombres y mujeres. Las causas
autopercibidas de obesidad para las mujeres fueron el embarazo
y el periodo menopausico: “En mi caso ha sido después de los
partos, porque yo era muy delgada, me casé con 50 kg, y luego si
que después de los partos he engordado” (08, muijer). Los habitos
alimenticios y las costumbres culturales fueron las principales
causas junto con la genética por parte del sector masculino: “Los
usos y costumbres” (05, hombre).

Tabla Il. Caracteristicas de los participantes en los grupos de discusion*

Total Mujeres Hombres
Edad (anos)t 46,1 (10,6) 44,6 (12,2) 43,2 (8,7)
Tensioén arterial sistolica (mmHg) 141,8 (21,0) 134,0 (19,4) 152,2 (20,0)
Tension arterial diastoélica (mmHg) 84,7(9,2) 84,5(10,2) 85 (8,6)
Peso autorreferido (kg)t 89,2 (15,4) 83,5 (14,1) 97,0 (16,3)
Peso determinado (kg) 89,5 (15,1) 84,1 (15,2) 96,8 (12,9)
Altura (cm)t 165,2 (9,5) 159,4 (6,5) 170,7 (6,8)
Altura determinada (cm) 163,2 (9,1) 158,0 (6,4) 170,8 (6,5)
IMC calculado (kg/m?) 33,3 (4,0) 33,5 (4,6) 33,1(3,2
Antecedentes familiares de obesidadt® 64,3% 75,0% 50,0%
Presencia de obesidad en infancia® 71% 12,5% 0%
Horas de sueiio (horas)t 7,2(1,1) 7,4(1,1) 7,0(1,1)
Picar entre comidas’ 50,0% 62,5% 33,3%
Caminar diariamentef 64,3% 62,5% 66,6%
Deportet 35,7% 25,0% 50,0%

mmHg: milimetros de mercurio; IMC: indice de masa corporal. *Se presentan los valores medios y desviacion tipica (entre paréntesis) para las variables cuantitativas y

los porcentajes para las variables cualitativas. "Variables autorreferidas.
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La mayoria de las participantes dijeron observar el aumento de
peso mediante la ropa, pero también destacaron, en su mayoria
las mujeres, que la opinion de los demas les podia influir. Por el
contrario, los hombres opinaron que nunca se percatarian del
aumento de peso por la indicacion de otra persona (Tabla V).

De manera coincidente en hombres y mujeres, ambos grupos
atribuyeron grandes problemas sociales a la obesidad, ademas de
una discriminacion de tipo laboral incrementada en la actualidad.
Sin embargo, encontramos diferencias respecto a la amistad y a
los sentimientos. Los hombres afirmaron perder amigos por el
hecho de estar obesos y las mujeres opinaron tajantemente que
la obesidad no influia en la amistad. Ademas, el grupo masculino
destaco el buen caracter de las personas obesas. Los dos grupos
coincidieron en que la obesidad en nifios y adolescentes puede
conllevar mayores problemas sociales que en los adultos (Tabla V).

Por otra parte, las mujeres manifestaron cémo los problemas
cotidianos (psicologicos, laborales, familiares, etc.) podrian contri-
buir a una ingesta mayor de alimentos: “Yo cuando estoy nerviosa
como mucho” (01, mujer); “Hay muchas veces que te enfadas,
estas mas enfadada y dices ‘me cago en la leche’, me voy a la
nevera” (06, muijer). Para los hombres, sin embargo, estos posi-
bles hechos no influian en el consumo de alimentos: “Nunca me
lo he planteado. Quizas te quite el hambre” (05, hombre).

La mayoria de las mujeres afirmaron haber realizado algin
tipo de dieta a lo largo de su vida, mientras que los hombres,
en la mayoria de los casos, expusieron haber modificado sus
habitos alimenticios para tener una alimentacion mas equilibrada,
pero sin realizar dieta. Ademas, diez de los 14 individuos (71,4%)
declararon realizar las comidas principales en poco tiempo (< 20
minutos). Las dificultades que encontraron ambos sexos al realizar

Tabla lll. Agrupac

ion tematica y extractos relevantes de los participantes para el bloque salud

Tema

Extractos de los participantes

Preocupacion estética o
problemas de salud

— “Para mi, de salud. Si yo estuviera gordo y estuviera bien me daria igual, pero para mi es por motivos de salud”
(06, hombre)

— “Por estética, si, un poco” (05, hombre)

— “Yo creo que es mas por salud, es encontrarte ti mejor. Yo hay veces que subo las escaleras del metro y llego
arriba fatigado” (04, hombre)

— “Por lo menos en mi caso es por salud” (06, mujer)

— “Vamos a ver, hoy en dia es por salud y por estética. Para nosotras, las que tenemos hijas de 17, 20 0 22 afos,
es por estética” (01, mujer)

— “A mi me afecta, mucho. Yo he aprendido a llevarlo, pero no me gusta, no me gusto. Yo me miro en el espejo y
no me gusta lo que veo. Lo que pasa es que me acostumbro a estar asi” (03, mujer)

— “A'mi no me gusta ir a comprar ropa porgue, como me veo tan mal, me miro a los espejos y digo ‘nada’. Y luego
no te sienta nada bien, digo ‘pues nada’” (08, mujer)

Tabla IV. Agrupacién tematica y extractos relevantes de los participantes respecto al

bloque control del peso

Tema

Extractos de los participantes

“Tu estas en un sitio y te dicen ‘uy, te veo mejor’, por no decirte ‘uy, te has puesto unos kilitos encima’, que a lo mejor es
lo que te quieren intentar decir, y eso creo que psicoldgicamente es 1o que mas nos afecta” (04, mujer)

“Cuando te vas haciendo mayor eso queda en un segundo plano, cuando se es mas joven te afecta mas” (07, mujer)

“A mi no me hace falta que me digan que estoy gorda, yo ya lo sé. No me gusta que me digan que estoy gorda” (06, mujer)

Como se percata del
aumento de peso

“Yo en mi entorno bromeo incluso de mi misma con la gente que yo quiero y dejo. No me importa para nada, me lo paso
bien. Pero fuera de ahi, que me lo diga una persona que no conozco de nada o no dé pie a eso me puede hacer mas
dafio que otra cosa. No me gusta” (02, muijer)

“El que estds mas gordo no te lo suelen decir, por educacion o por o que sea. Por carifio” (06, hombre)

“Te pueden decir. .. ‘te veo hinchado’ (05, hombre)

“Como te ven todos los dias, el tnico que a lo mejor si hace tiempo que no te ve... Lo que pasa es que no te dice
‘ihombre, estas mas gordo!’, porque queda un poco...” (04, hombre)

“Si engordas no te dicen nada o casi nada, pero si adelgazas si que te lo dicen” (02, hombre)
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la dieta fueron poder mentalizarse, empezarla y mantenerla en el
tiempo. Muchas de nuestras participantes manifestaron padecer
ansiedad y/o estrés al realizar cualquier tipo de dieta (Tabla VI).
Ante la pregunta “;es feliz con su peso?”, ambos sexos manifes-
taron sentir conformidad. Sin embargo, el sexo femenino se mostrd

R. Barragan et al.

mas a disgusto con su peso. Ademas, ellas aseguraron tener miedo
a un posible aumento de peso, mientras que el sexo masculino
sentia preocupacion, pero en ningtn momento miedo (Tabla V).
Por (ltimo, se encontraron diferencias en la estacion del afio
mas dificil para mantener el peso y en la forma de premiarse

Tabla V. Agrupacién tematica y extractos relevantes de los participantes respecto al

bloque creencias

Tema

Extractos de los participantes

— “De cara al personal, antes cogeran a esta chica delgada que a mi” (02, muijer)

“Laboral sobre todo. Y social, vas a hacer menos amistades o vas a hacer amistades mas determinadas” (04, hombre)

“Ademads, sentimentales, porque tU ves a una chica gorda o a un chico gordo y dices jbuah! Siempre te gusta mas una
que sea delgadita” (06, hombre)

Problemas sociales de

“Si ahora pasara una Marilyn ya casi ni la mirarias. Estaria gorda con respecto a lo que esta de moda” (05, hombre)

la obesidad

“Si, hay una cosa y es... Yo lo he percibido, que los obesos son personas de buen caracter, campechanas” (03, hombre)

“El nifio gordito de clase siempre va a ser sefialado. La gente mas adulta creo que no” (04, muijer)

— “Yo creo que tiene que ver con la edad de la persona. No es lo mismo un adolescente obeso y donde se mueva, que una

persona mas adulta y obesa” (05, mujer)

Tabla VI. Agrupacion tematica y extractos relevantes de los participantes respecto al

bloque motivacion

Tema

Extractos de los participantes

Realizacion de dietas

— “Si, yo me las sé de memoria” (03, mujer)

— “El'hecho de estar a dieta no, es el hecho de comer mejor” (04, hombre)

— “Ami me lo han dado, pero no he llegado ni a empezarla” (02, hombre)

— “En cuanto te obligan a ponerte a dieta es cuando mas hambre tienes. Y solo piensas en la comida” (01, hombre)

Tabla VII. Agrupacion tematica y extractos relevantes de los participantes respecto a los
bloques estrés-ansiedad, motivacion, control de peso y habitos alimenticios

Tema

Extractos de los participantes

Feliz con el peso

— “Yo quisiera estar mas delgada, estaria mejor mas delgada. A gusto no estoy” (02, muijer)

— “Lo lleva una, pero vamos, como que feliz no te encuentras. Feliz no te encuentras de tenerlo, lo que pasa es que como

lo tienes, tampoco te vas a...” (06, muijer)

— “Digamos que lo aceptamos porque no nos queda mas remedio” (03, hombre)

Miedo a aumentar de
peso

— “Yo, ahora mismo, mas de lo que estoy si que no podria. Me negaria a mi misma pasarme. Es el limite ya” (02, mujer)
— “Yo he estado sin pesarme ya dos o tres afios” (08, muijer)

Estacion del afio mas
dificil para mantener
el peso

— “Se picotea mas” (01, mujer)

— “Hace mas calor, te dan menos ganas de hacer ejercicio, de salir, de andar” (06, muijer)
— “En verano los heladitos entran muy bien, la horchata” (01, mujer)

— “Estas mas activo” (01, hombre)

— “Yo a lo mejor cenar, ceno dos rajas de sandia o de meldn” (03, hombre)

Alimentos como premio

— "Yo, con el chocolate” (05, mujer)

— “Yo mas bien lo veria como una recompensa. Una recompensa que te haces a ti misma” (08, muijer)
— “En mi casa los premios no son los alimentos” (04, hombre)

— “Yo algunas veces con el salchichon, cuando llevo mucho tiempo sin comprarme” (06, hombre)
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entre hombres y mujeres. El verano fue el periodo mas dificil
para mantener el peso segun las mujeres y el mas facil para el
sexo masculino. A la pregunta de si utilizaban los alimentos como
premio ante determinadas situaciones, solo dos de los hombres
manifestaron premiarse con comidas, mientras que el total de las
mujeres afirmaron realizarlo (Tabla VII).

DISCUSION

En este trabajo hemos llevado a cabo la realizacion de dos gru-
pos de discusion separados de hombres y mujeres como técnica
de investigacion cualitativa para conocer el discurso de ambos
relacionado con la obesidad, sus causas, sus abordajes, sus con-
secuencias y las repercusiones sobre la salud, y se han encon-
trado diferencias importantes en las dimensiones analizadas. La
realizacion de los grupos de discusion como técnica cualitativa
nos permite comprender la percepcion de personas clinicamente
obesas sobre esta patologia, el estilo de vida, el ambiente que les
rodea, la autoestima y las dificultades que encuentran para bajar
de peso (11). Esta técnica cualitativa es un apoyo y complemento
importante a la investigacion cuantitativa que mayoritariamente se
esta realizando actualmente en obesidad cuantificando hechos, ya
que nos aporta una informacion mas global de diferentes factores
que pueden afectar a la obesidad y que hasta ahora no se han
estudiado (27). Actualmente, varios ensayos clinicos y estudios de
casos y controles y cohortes estan aplicando técnicas cualitativas
basadas en grupos de discusion para captar mejor el discurso de
los participantes y poder mejorar las intervenciones, asi como el
disefio de instrumentos de medida basados en cuestionarios, ya
que la informacion que facilita un grupo de discusion es suma-
mente valiosa para todo ello (29,30).

Nuestro estudio nos ha permitido poner de manifiesto la exis-
tencia de importantes diferencias entre los hombres y las muje-
res en los nueve bloques en 1os que se ha dividido de manera
semiestructurada el grupo de discusion. Estos resultados contri-
buyen a aumentar la evidencia, incluso a nivel de dimensiones
conceptuales y simbdlicas, de la importancia de profundizar en
la investigacion de las diferencias por sexo en los problemas de
salud, tal como se esta insistiendo desde distintas asociaciones,
expertos en el tema y organismos de investigacion nacionales e
internacionales (17,18,31).

En Espafia se ha descrito desde hace varios afios una inte-
raccion sexo-nivel socioecondmico de manera que las mujeres
con menor nivel socioeconémico presentan una mayor preva-
lencia de obesidad que los hombres de similar nivel (16). Asi,
en la Encuesta Nacional de Salud de 2006, realizada en mas de
25.000 personas, no solamente se encontrd que las mujeres de
clase baja tenian un riesgo de sobrepeso un 49% mayor y un
riesgo de obesidad un 96% mayor comparadas con las mujeres
de clase alta, sino que las mujeres de clase baja, comparadas
con los hombres de clase baja, tenian también un mayor riesgo
de obesidad que ellos (16). Tanto los ingresos como el nivel de
estudios influyen en la seleccién y compra de alimentos. Varios
estudios muestran cdmo personas con un mayor nivel educativo

[Nutr Hosp 2018;35(5):1090-1099]

presentan dietas de mayor calidad, con un alto consumo de frutas,
verduras, pan integral y cereales de desayuno, y un menor consu-
mo de azUcar, carnes rojas y comida procesada (8,32,33). Estas
asociaciones son cada vez mas frecuentes a nivel internacional,
donde, claramente, niveles de educacion mas bajos se asocian
con una mayor prevalencia de obesidad (34), lo cual, en parte, se
podria relacionar con un menor conocimiento de la enfermedad
(3). Ademas de esto, puede ser debido al mayor coste de los
alimentos saludables, ya que en determinados lugares es mas
barato comprar comida procesada rica en grasas saturadas y en
azucares que fruta y verdura o productos desnatados (35).

La composicion de la dieta y las facilidades o dificultades en
poder seguir una alimentacion saludable contribuyen, no solo al
incremento del riesgo de obesidad, sino también al éxito de la
pérdida de peso. La mayoria de las mujeres que han participado
en nuestro estudio han realizado alguna dieta a lo largo de su
vida, incluso alguna de ellas de forma continua, siendo en general
superior el tiempo (en afos de vida) que han pasado las mujeres
siguiendo alguna dieta en comparacion con los hombres. Ademas,
las mujeres manifestaron que los problemas de la vida diaria les
hacian ingerir una mayor cantidad de alimentos, y que solian
utilizar la comida para premiarse. Recientes estudios fisioldgicos
en los que se han analizado el cerebro y el funcionamiento de las
conexiones neuronales en distintas zonas apoyan las diferencias
por sexos en este comportamiento alimentario, poniendo de mani-
fiesto que las mujeres son mas susceptibles de ser comedoras
emocionales que los hombres (36). De acuerdo con ello, este
discurso de que los problemas de la vida diaria hacen ingerir una
mayor cantidad de alimentos no lo observamos en el caso del
sexo masculino. De manera paralela a la existencia o no de esta
situacion de comedor emocional, varios estudios de investigacion
cualitativa han identificado posibles predictores del éxito en las
dietas (37). Sin embargo, estos estudios no han profundizado
lo suficiente en las diferencias entre hombres y mujeres, como
se sefiala en nuestra investigacion. Esto puede ser debido a la
mayor presion social a la que estan sometidas las mujeres desde
la infancia, debido al estereotipo occidental en el cual las mujeres
deben sery estar perfectas. Ellas manifestaron claramente tener
una mayor preocupacion por las consecuencias estéticas de la
obesidad que los hombres. En general, se ha descrito que las
mujeres tienen una mayor presion y preocupacion por la imagen
corporal que los hombres incluso en ausencia de obesidad (38).
Ello les lleva a tomar decisiones muy presionadas sobre restriccio-
nes caldricas no realistas y seguimiento de dietas no saludables
que inducen una rapida pérdida de peso pero también un acen-
tuado efecto rebote con mas ganancia de peso que al inicio de la
intervencion. Los hombres no estan sujetos a dicha presion y su
equilibrio y aceptacion del peso corporal es mas estable. Estas
diferencias son mas notables en edades jovenes e intermedias de
la vida, pero incluso en estudios realizados en personas de edad
avanzada se puede detectar esta diferencia por sexo (39). Asi, en
un estudio realizado en personas ancianas sobre la aceptacion
de su imagen corporal, los hombres manifestaron una mayor
aceptacion de su sobrepeso-obesidad, mientras que las mujeres
tenian un mayor rechazo y les costaba aceptar también mas el
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proceso natural de envejecimiento (39). Es desde los medios de
comunicacion fundamentalmente desde donde nos transmiten
el mensaje de que las mujeres deben estar delgadas y atractivas
para los hombres y desde donde nos presentan una imagen irreal
de la mujer, que puede dar lugar a sentimientos de inseguridad
e insatisfaccion (40). La divulgacion y aceptacion de una imagen
corporal mas real podria disminuir la presion sobre la necesidad
de una pérdida de peso (41) y minimizar los altibajos en el peso
mas frecuentes en las mujeres que en los hombres.

Uno de los factores mas importantes en los esfuerzos para perder
peso son las relaciones con otros individuos y con el ambiente y
el apoyo de familiares y amigos (40). Un estudio realizado en ado-
lescentes afroamericanos asocio un mayor apoyo emocional de la
familia con un aumento en la realizacion de ejercicio fisico (42).

Por otro lado, resulta curiosa la parte del discurso donde se liga
obesidad y amistad. Los participantes masculinos expusieron como la
obesidad podia afectar a la amistad, incluso perdiendo amigos. Por el
contrario, esto fue negado de manera tajante por las mujeres, ya que
opinaban que la obesidad no influia a la hora de tener amigos verda-
deros. Ello contrasta con el razonamiento anterior en el que la mujer
sentia mas presion para no estar obesa de cara a la sociedad o para
el mundo laboral, pero esta mujer reitera que no es dificultad frente
a los amigos verdaderos. De nuevo existen aqui dos aproximaciones
contrapuestas: por una parte, tenemos los trabajos que indican que
una relacion de amistad estrecha con una persona obesa conduce a
que la persona amiga tenga una percepcion mas suave del peso del
obeso y que no lo perciba como tal (3); y por otra parte, existen traba-
jos que indican que el entorno social del obeso favorece la obesidad,
ya que el obeso tiende a relacionarse con otros obesos, perpetuando
la situacion de obesidad en ambientes obesogénicos (43).

En nuestro estudio hemos constatado que la opinion de los
demas puede influir de diferentes formas segun el sexo. Las
mujeres se mostraron mas sensibles al hecho de que personas
ajenas las consideraran obesas, o cual les podia afectar a nivel
personal de forma negativa. Sin embargo, esta respuesta no fue
homogeénea y algunas mujeres, por el contrario, reaccionaban
ignorando estos comentarios. Un estudio realizado por Cossrow
mostrd como las mujeres tenian mayores experiencias negativas
respecto a su peso que los hombres: burlas, acoso, insultos o
situaciones de discriminacion, tanto en entornos cercanos (casa,
amigos y trabajo) como ajenos a ellos (44). Existen estudios que
manifiestan que la discriminacion de las personas obesas puede
motivarles a tener un estilo de vida saludable, evitando asf situa-
ciones de marginalidad. Sin embargo, esta estigmatizacion podria
llevar a todo lo contrario, provocando el consumo de alimentos
no saludables asi como la realizacion de menos actividad fisica
y/0 a tener trastornos de la alimentacion (8). Se presupone que
las personas obesas no tienen voluntad y son perezosas, con
lo cual el éxito en la pérdida de peso se niega desde el inicio
(3). Algunos autores indican que son los propios obesos los que
no estan dispuestos a cambiar de habitos debido a los intentos
fallidos anteriores (45), ya sea mediante dietas o ejercicio fisico.

Finalmente, ambos grupos indicaban que tenian preocupacion
por los problemas de salud que podrian suponerles el estar obe-
508, pero de nuevo encontramos diferencias entre sexos en cuan-
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to a las motivaciones para adelgazar. Los hombres manifiestan
que la principal motivacion para adelgazar les vendria dada por
mejorar su salud, mientras que las mujeres manifiestan que la
principal motivacion para perder peso seria la estética.

En conclusion, podemos afirmar que existen importantes diferen-
cias entre el discurso de las mujeres y el de los hombres obesos en
distintas dimensiones de la obesidad; entre ellas destacan la per-
cepcion de la obesidad y el abordaje de esta patologia de manera
mas considerada. Destacamos una mayor preocupacion estética
en el caso de las mujeres y una mayor presion social por perder
peso, que a su vez les lleva a realizar dietas mas estrictas con gran
efecto rebote en el que influye también su mayor susceptibilidad
a comer emocionalmente que los hombres. Sin embargo, ambos
$exos coinciden en los problemas sociales que puede conllevar la
obesidad. Estos resultados nos permiten proponer el enfoque del
tratamiento de la obesidad desde un punto de vista mas multidi-
mensional (46), teniendo en cuenta las diferencias por sexo, y no
solo desde el punto de vista del contaje de calorias. Por ello, es
necesario disponer de un equipo multidisciplinar que permita cono-
cer distintos aspectos del ambiente social y familiar del individuo
para la realizacion de intervenciones dietéticas personalizadas para
cada sexo y prolongadas en el tiempo.
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Abstract

Introduction: bariatric surgery is a favorable option for the treatment of obesity, resulting in long-term weight loss.

Objectives: to analyze whether feeding behavior, evaluated by caloric intake, dietary preferences and tolerance, can be considered as a deter-
minant factor for weight loss in obese patients submitted to Roux-en-Y gastric bypass (RYGB).

Methods: cross-sectional study of 105 patients with at least two years post-RYGB surgery with a preoperative body mass index (BMI) of > 35
kg/m2. Caloric intake was evaluated by 24-hour dietary recall and 3-day dietary intake record; dietary habits, by a qualitative dietary frequency
questionnaire; and food tolerance, with a validated questionnaire. Multiple logistic regression was used for statistical analysis.

Results: the majority of the 105 participants were female (84%). The mean age was 43.3 + 11.4 years in the success group (n = 64) and 43.4
+10.7 years in the failure group (n = 41). Preoperative BMI was not associated with the outcome. Mean caloric intake did not show significant
differences between groups: 24 hours recall, p = 0.27; 3-day record, p = 0.95. The frequency of weekly consumption of desserts was twice as
high in the success group. Only two patients in the success group presented daily vomiting.

Conclusion: the factors that determine the failure of weight loss have not yet been fully elucidated. Caloric intake was not a determining factor
of failure, and insufficient weight loss was more prevalent in patients who ceased to lose weight earlier.

Resumen
Introduccion: la cirugia baritrica es una opcion favorable para el tratamiento de la obesidad, resultando a largo plazo en pérdida de peso.

Objetivos: analizar si el comportamiento alimentario, evaluado por la ingesta caldrica, las preferencias y las tolerancias alimentarias, puede ser
considerado un factor determinante de los resultados de pérdida de peso en pacientes obesos sometidos a bypass gastrico en Y de Roux (BPGYR).

Métodos: se realizd un estudio de cohorte retrospectivo con 105 pacientes sometidos a cirugia de BPGYR, con indice de masa corporal (IMC)
preoperatorio > 35 kg/m?2 y, como minimo, dos afios de postoperatorio. La ingesta caldrica fue evaluada por el recordatorio alimentario de 24
horas y el registro alimentario de tres dias. Para la evaluacion de los habitos alimentarios se empled un cuestionario cualitativo de frecuencia
alimentaria y para la tolerancia alimentaria, un cuestionario validado.

Resultados: la mayoria de los participantes eran del sexo femenino (84%). La edad promedio fue de 43,30 + 11,39 afios en el grupo éxito y de
43,39 + 10,73 afios en el grupo sin éxito. EI IMC preoperatorio no presentd influencia sobre el resultado final. EI promedio de ingesta calérica no
mostro diferencia significativa entre los grupos estudiados (R 24 h, p = 0,27; registro del diario alimentario, p = 0,95). La frecuencia del consumo
semanal de dulces fue dos veces mayor en el grupo éxito. Apenas dos pacientes del grupo éxito presentaban vomitos diarios.

Conclusion: los factores que determinan la falta de éxito en la pérdida de peso atin no estan bien esclarecidos. La ingesta caldrica no fue un
factor determinante para no obtener éxito y la pérdida de peso insuficiente fue mas prevalente en los pacientes que dejaron de perder peso
mas temprano.
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INTRODUCTION

The growing epidemic of obesity is associated with an increased
demand for bariatric surgery to treat this condition. Currently,
Roux-en-Y gastric bypass (RYGB) surgery is one of the most
widely performed surgical techniques in the world (1). Bariatric
surgery is the most efficient treatment for obese patients, resulting
in long-term weight loss, and is associated with improvements in
health and quality of life in most patients (2,3).

Weight loss success following RYGB surgery occurs due to the
combination of restriction of the gastric corpus to a 15 to 30
ml pouch, malabsorption promoted by the derivation of the duo-
denum and the proximal jejunum, and the change in the basal
metabolic rate (4,5). Hormonal mechanisms are also involved in
weight loss, such as reduction of ghrelin secretion (an orexigen
hormone) and increased secretion of peptide YY and GLP-1 (glu-
cagon-like peptide-1), both being anorexigenic hormones (6,7).

A common definition of successful postoperative outcome is a
50% loss of excess weight, where excess weight is defined as
preoperative weight minus ideal weight. Maximum weight loss is
usually achieved between 12 and 24 months postoperatively (8).

Although most patients have successful weight loss after bar-
iatric surgery, a small group (20-30%) are unsuccessful in this
objective. In this subpopulation, weight recovery tends to begin
between 18 and 24 months postoperatively, leading to a decrease
or the reverse of improvements in comorbidities and to a decline
in quality of life (2).

The factors involved in weight recovery are still not very well
elucidated. The literature suggests that they may be related to
a higher preoperative body mass index (BMI), to gastric pouch
dilatation caused by increased volume intake, and to a sedentary
lifestyle (9,10). Another important factor, which may also be relat-
ed to the failure of weight loss, is the presence of inadequate food
habits, such as the high consumption of simple carbohydrates
and the low consumption of high protein foods, since patients
report more difficulty in ingesting this group of foods, and the
consumption of highly caloric liquids and snacks, which lead to a
progressive increase in caloric intake (11-13).

In view of the above, this study aims to analyze whether feeding
behavior, evaluated by caloric intake, and dietary preferences and
tolerances, can be considered as determinant factors of weight
loss results in obese patients submitted to RYGB surgery.

MATERIAL AND METHODS

This is a cross-sectional study with retrospective and pro-
spective data, approved by the Research Ethics Committee
of the Onofre Lopes University Hospital (HUOL) under number
30955114.1.0000.5292. Prior to inclusion into the study, all par-
ticipants signed the informed consent form.

The research was conducted with patients undergoing RYGB
laparoscopic surgery, from the Obesity Surgery and Related Dis-
eases Department (SCODE) at the HUOL, Federal University of Rio
Grande do Norte (UFRN), in the Northeast of Brazil. The patients
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were submitted to surgery according to the criteria established
by the Brazilian Ministry of Health.

Data collection was performed at the SCODE nutrition depart-
ment, in routine visits, from 2015 to 2016, and preoperative data,
weight, height, and preoperative BMI, as well as the minimum
BMI attained and its respective postoperative time, were collected
retrospectively from the patients’ charts.

One hundred and five patients of both sexes were included in
the study, aged between 18 and 70 years, and registered in the
SCODE, with preoperative BMI of > 35 kg/m?2 and at least two
years postoperative, operated between 2006 and 2014. After the
data collection, the patients were divided into two groups: the
success group (64 patients), who had > 50% of excess weight lost
(EWL), and the failure group (41 patients), who had < 50% EWL.
EWL was calculated by dividing the weight loss (kg) by weight
excess (preoperative weight minus ideal weight) and multiplying
the result by 100.

Participants were weighted on a digital scale and had their
height measured on a stadiometer (both from Filizola, S&o Paulo,
Brazil). Obesity was defined according to the World Health Orga-
nization (WHO) classification and based on BMI, defined as body
weight (kg) divided by the square of height (m).

Patients diagnosed with psychiatric illness, pregnant women,
patients with complications that could lead to food intolerance,
such as stenosis, and other surgical procedures that could lead
to weight loss were excluded from the study.

At the time of the consultation, a validated and structured
questionnaire was applied to assess the existence and degree
of food tolerance (12). Average calorie, micronutrients and diet
composition were calculated by the Avanutri (Trés Rios, RJ, Brazil)
software, and as an instrument for data collection for this analysis,
a 24-hour dietary recall was applied, where the patients reported
all food and drink consumed during the day before the interview,
with their respective home measurements. Also, for this analysis,
a three-day food record was applied, where participants were
advised to record all food and drink consumed and their respective
home measurements on three sheets of paper (one for each day),
with times and distribution of meals throughout the day. For the
analysis of macro and micronutrients, the use of supplements
was not considered.

For food preference evaluation, the qualitative food frequency
questionnaire (QFFQ) was applied. The participants reported the
average habitual frequency of consumption of each item, by its
respective unit of time (times/week). For this study, the frequency
of consumption of fruits, vegetables, fried foods, desserts and
simple carbohydrates (CHO) (bread, pasta, rice, biscuits, potatoes
and flour) was analyzed.

Practitioners of physical activity were those considered doing
a minimum of 150 minutes per week, according to the WHO
recommendation (14).

The Stata 11 program (Stata Corp., College Station, TX, USA)
was used for statistical analysis. The Student’s t-test was used to
compare demographic, anthropometric and nutritional variable aver-
ages. For food journal record analysis, the three day record average
was used. The Chi-square test was used to compare the proportion
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of subjects who practiced physical activity, and the Mann-Whitney
test was used to compare the weekly consumption amount of the
food groups. The significance level adopted was p < 0.05.

For multivariate analysis, a stepwise backward logistic regres-
sion model that included all variables that have shown some evi-
dence of association with the dependent variable in a univariate
analysis at the p < 0.15 level was used. The final model retained
only those variables significant at the p < 0.05 level. Results are
presented as odds ratios with 95% confidence intervals.

RESULTS

M. C. M. B. Furtado et al.

In multivariate analysis, the initial model included all the follow-
ing variables: postoperative time, final BMI, minimum BMI attained,
postoperative time of the minimum BMI, maximum EWL%, carbo-
hydrate (24-hour dietary recall) and B12 vitamin (24-hour dietary
recall). In the final model (Table IV), a lower final BMI was associated
with weight loss success (OR 0.264, p < 0.001). In subjects with
the same final BMI, a higher minimum BMI attained (OR 4.851, p <
0.001) and a higher maximum EWL% (OR 1.515, p < 0.001) were
associated with greater likelihood of weight loss success.

DISCUSSION

Of the total of 105 patients, 84% were female and 16% were
male. The mean age of the participants was 43.3 = 11.4 years in
the success group (n = 64), and 43.4 + 10.7 years in the failure
group (n = 41) (p > 0.99). The analysis showed no influence on
the final weight loss result of the mean preoperative BMI compar-
ison. The success group presented a mean of 48.8 + 8.36 kg/m?,
and the failure group 49.9 + 6.93 kg/m? (p = 0.47).

There was no statistically significant difference in mean postop-
erative time between the success group (47.9 + 25.0 months) and
the failure group (56.2 + 26.9 months) (p = 0.11). There was a sta-
tistical difference in relation to minimum BMI achieved by the groups
(p < 0.001), and in the period of time they achieved this minimum
BMI (p = 0.01), as the failure group demonstrated to cease losing
weight earlier than the success group, as we can observe in table |.

The analysis of mean caloric intake showed no significant dif-
ference between the groups (R24h, p = 0.27) (food journal record,
p =0.95) (Fig. 1), as well as in the diet composition (Table Il). The
frequency of weekly consumption of desserts was twice as high
in the success group as in the failure group (Table Ill).

The groups presented a good degree of food tolerance, the
success group with a score of 22.9 + 3.40 and the failure group
with 22.5 = 2.52, (p = 0.88). Only two patients in the success
group reported daily vomiting (Fig. 2).

Only 18 patients from the success group (34%) performed physical
exercise, and ten patients (32.3%) from the failure group (p = 0.87).

Weight regain among patients after bariatric surgery is already
a known fact among researchers. Some studies have shown that
it usually occurs after the second postoperative year (15).

p=0,95

1355,3

24-hour dietary recall 3 day dietary intake record

Calorie Consumption Assessment Method
# Success Group
Failure Group

Figure 1.

Comparison of caloric intake between groups. Failure group: patients with EWL <
50%. Success group: patients with EWL > 50%.

Table I. Characteristics of the study population

L. Failure group Success group
Characteristics p-value
n Mean = SD n Mean = SD
Aged 41 43.29 +10.73 64 4329 +11.39 1.00
Postoperative time 41 56.20 + 26.85 64 47.97 + 24.96 0.11
Preoperative BMI 4 49.94 + 6.63 64 48.83 + 8.36 0.47
Final BMI 4 40.09 = 5.91 64 31.81 +£4.59 < 0.001
Excess weight loss (%) 41 36.78 = 11.60 64 66.55 + 11.56 < 0.001
Minimum BMI attained 41 35.82 +5.78 64 30.49 + 4.46 < 0.001
Postoperative time of the minimum BMI 41 16.71 £10.54 64 2520 +18.13 0.01

BMI: body mass index. Failure group: patients with EWL < 50%. Success group: patients with EWL > 50%. Postoperative time. months. Data are presented as mean +

standard deviation.
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Table Il. Analysis of diet composition
Failure group Success group
p-value
n | Mean = SD n | Mean = SD
24-hour dietary recall
Macronutrient intake
Protein grams 38 63.45 + 26.62 64 65.70 + 32.69 0.72
Protein (% total kcal) 38 20 + 5.61 64 18.81 +5.85 0.32
Carbohydrate (% total kcal) 38 52.36 + 10.02 64 55.36 + 10.69 0.10
Lipid (% total kcal) 38 27.64 +9.08 64 25.29 + 8.67 0.20
Micronutrient intake
Iron (mg) 38 7.75+4.16 64 7.84 +4.31 0.92
Calcium (mg) 38 340.95 + 243.31 64 406.26 + 306.80 0.27
Vitamin B12-cyanocobalamin (mcg) 38 1.92 +2.45 64 6.03 +13.74 0.07
Folic acid (mcg) 38 64.49 + 45.85 64 70.70 + 59.56 0.58
Vitamin B1-thiamine (mg) 38 0.65 + 0.36 64 0.76 = 0.54 0.27
3 day dietary intake record
Macronutrient intake
Protein grams 29 74.93 + 28.47 39 69.53 +20.14 0.36
Protein (% total kcal) 29 2317 £ 51 39 21.79+£5.25 0.30
Carbohydrate (% total kcal 29 54,27 +22.39 39 52.06 = 9.0 0.58
Lipid (% total kcal) 29 26.30 £7.35 39 26.15+6.1 0.93
Micronutrient intake
Iron (mg) 29 8.41+3.72 39 8.66 + 2.97 0.76
Calcium (mg) 29 432.5 + 276.6 39 467.3 + 254.9 0.59
Vitamin B12-cyanocobalamin (mcg) 29 6.24 +13.63 39 9.3+19.87 0.48
Folic acid (mcg) 29 100.24 + 60.62 39 87.20 + 60.85 0.38
Vitamin B1-thiamine (mg) 29 0.797 + 0.383 39 0.870 + 0.458 0.46
Failure group: patients with EWL < 50%. Success group: patients with EWL > 50%. Data are presented as mean + standard deviation.
Table lll. Frequency of weekly consumption per food group
Failure group Success group p-value
n Mean = SD n Mean += SD
Fruits 31 571 +210 52 6.12 +1.89 0.33
Vegetables 31 5.65 +2.07 52 515+ 267 0.49
Fried foods 31 1.10+1.78 52 0.85+1.29 0.46
Sweets 31 1.03+1.60 52 2.02 +2.32 0.04
Simple CHO 31 6.03 = 1.64 52 575+ 2.21 0.54
Simple CHO: bread, pasta, rice, biscuits, potatoes and flour. Failure group: patients with EWL < 50%. Success group: patients with EWL > 50%.
Table IV. Patient factors associated with successful weight loss after RYGB
. Failure group Success group Multivariate analysis
Predictors of success
Mean = SD Mean = SD OR 95% CI p-value
Final BMI 40.1 £ 591 31.8+4.59 0.264 0.140 0.498 < 0.001
Minimum BMI attained 35.8+5.78 30.5 + 4.46 4.851 2.198 10.707 < 0.001
Maximum EWL% 53.4+14.9 722127 1.515 1.227 1.871 < 0.001

BMI: body mass index; EWL. excess weight loss; OR: odds-ratio; Cl: confidence interval. Failure group: patients with EWL < 50%. Success group: patients with EWL > 50%.
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Figure 2.

Occurrence of regurgitation and vomiting among participants. Failure group:

patients with EWL < 50%. Success group: patients with EWL > 50%.

The literature suggests that low postoperative dietary adher-
ence is increasingly and consistently identified as a predictor of
poor results of weight loss after surgery (16). However, our study
did not find the same result since there was no statistical differ-
ence in the average amount of calories consumed daily and diet
quality in the studied groups.

Wardé-Kamar et al. (17) performed a study with 69 patients with
a mean duration of 30 + 8 months postoperative of RYGB, and
observed a weight loss at the time of the study of 48 = 17 kg (4
to 114 kg), with a %EWL of 58 = 17%. It was also observed that
61% of the patients were successful in postoperative weight loss.
Diet composition analysis showed that 22 + 6% of the total calories
were protein, 44 + 11% were carbohydrates and 33 = 11%, fat.

In relation to carbohydrate consumption, we observed a higher
percentage of consumption than the Wardé-Kamar et al. study.
(17). However, there is still no consensus regarding the mac-
ronutrient standard to be followed for healthy weight loss after
bariatric surgery (18).

Comparing successful and unsuccessful weight loss patients,
one study found that patients with %EWL > 50% consumed fewer
calories than patients with %EWL < 50%, although this was not
significant (1,657 = 649 kcal vs 1,888 + 600 kcal , p = 0.24)
(17), corroborating our study.

Another study in patients with a mean of 4 + 1.43 years post-
operative reported that they had a daily calorie consumption of
1,885 + 412 kcal (16).

Sjostrom et al. (19) also suggest that energy intake may influ-
ence weight regain. They reported a mean daily intake of 2,900
kcal, 1,500, 1,700, 1,800, 1,900, 2,000 kcal/day: pre-surgery,
six months, one year, two years, three years, and between four
and ten years post-surgery, respectively.

Post-RYGB patients eat less and feel less hungry. These chang-
es may represent a superior efficacy in weight loss compared to
other surgical procedures. The exaggerated release of intestinal
hormones (PYY and GLP-1) post-RYGB has been suggested as a
potential mediator in changes in food preferences and weight loss.
Their anorexigenic properties are already being explored to treat
obesity (20). Changes in appetite are already evident a few days
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after surgery, since postprandial PYY and GLP-1 levels already
begin to increase two days after the operation, and they influence
appetite reduction, which explains the lower intake of calories and
the weight loss.

In patients with unsuccessful weight loss, postprandial PYY and
responses to GLP-1 are attenuated in comparison to patients with
good postoperative weight loss. Inhibition to respond to intestinal
hormones, including PYY and GLP-1, after gastric bypass results
in the return of appetite and increased food intake (20-22). This
fact may justify the increase in food intake and the weight regain
in many patients.

The literature suggests that preoperative BMI can be considered
as a predictor of failure of surgery (23). However, in our study, no
difference was observed between the groups in relation to initial
BMI, corroborating with a study by Shantavasinkul et al. (24), who
reported that preoperative BMI is not a predictor of postopera-
tive weight regain. This same study observed that patients who
ceased to lose weight earlier, on average one year postoperative-
ly, presented weight gain. Our study also found this association,
demonstrating that the patients in the failure group reached their
minimum weight with a mean of 16 months postoperative, long
before the patients in the success group, who reached minimum
weight with a mean of 25 months postoperative.

In our study, we found no difference between people who do
physical activity, and weight loss, even though it is an important
factor in maintaining weight loss. This finding is in agreement with
a study by Faria et al. (25), who observed that only 20% of the
sample practiced physical activity, and found no correlation with
weight loss. However, the use of different tools to evaluate physical
activity makes it difficult to compare studies. The literature reports
that higher levels of physical activity, which were not observed in
our study, may be effective in improving and maintaining weight
loss (26-28).

Patients undergoing bariatric surgery may present difficulties
in dietary adaptation after surgery (11,29). In a study conducted
by Pedrosa et al. (30), the occurrence of food intolerance in 205
patients submitted to RYGB was analyzed, and it was observed
that vomiting was the main symptom associated with food intoler-
ance. Valezi et al. (31) investigated the degree of food preference
and tolerance according to the gender of patients after bypass,
and observed that the only significant result was in relation to
fruit consumption, which was higher among women. In our study,
fruit and vegetables consumption was similar between groups,
with a mean weekly consumption of 5.71 = 2.10 in the failure
group and 6.12 = 1.89 in the success group (p = 0.33). A study
by Wardé-Kamar et al. (17) showed that fruit and vegetables
consumption reached approximately 180 kcal per day, which is
equivalent to two servings of fruit and 2-3 servings of vegetables
per day. This same group further reported a consumption of sug-
ary drinks which corresponded to 7% of total calories consumed.
In our study, the consumption of desserts was twice as high in
the success group, not presenting an association with the final
result of weight loss.

The elevated consumption of simple carbohydrates, and low
consumption of dietary sources of protein, can be associated to
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unsuccessful results, since this last group of foods is considered
to be difficult to ingest by the patients (11). In our study, patients
presented a good dietary score (32) and reports of daily vomit-
ing occurred in only 3% of the patients in the success group,
corroborating the study by Godoy et al. (32). Furthermore, in a
study conducted by Wardér-Kamar et al. (17), it was observed
that 62% of the patients had spontaneous vomiting and 27%
induced vomiting.

Dietary protein may influence some factors in the regulation of
body weight such as satiety (33), energy expenditure and body
composition (34). The patients in our study presented adequate
protein intake, being greater than the established in the guidelines
of the American Association of Clinical Endocrinologists, the Obe-
sity Society, and the American Society for Metabolic and Bariatric
Surgery that recommend at least 60 g of protein per day and up
to 1.5 g/kg of ideal weight per day (35).

In a systematic review by Ito et al. (36), four studies were found
where the patients had a protein intake lower than 60 g/day and
significant loss of lean mass. Another study, with patients with
a mean of 30 months postoperatively, reported a mean protein
intake of 1.7 g/kg of ideal weight/day (17). Raftopoulos et al.
(37) suggest an association between low protein intake and low
lean mass, and report that a daily intake of protein greater than
1 g/kg per day is feasible and may provide benefits in increasing
weight loss, reducing body fat and improving lean mass (37). This
corroborates the present study, which suggests that a greater
amount of daily calories originating from proteins may be related
to greater weight loss (25).

There is no data in the literature that accurately evaluates the
postoperative period of RYGB (38). This can underestimate the
amount of food consumed by this population, since patients do not
usually report their actual intake, which can imply a false result,
reaching a variation of 20% to 50% in the total calories consumed
(39) . Another limitation of the study was the non-standardization
of the RYGB surgical technique due to the improvement of surgical
technique over the years, change in size of the gastric pouch and
of intestinal deviation.

CONCLUSION

The factors that lead to failure in weight loss after RYGB are still
not well elucidated. Caloric intake, food tolerance and preoper-
ative BMI were not associated with poor results, and insufficient
weight loss was more prevalent in patients who ceased to lose
weight earlier.
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Abstract

Introduction: the sedentary lifestyle is related to the incidence of various diseases and metabolic disorders. The aim of the current study was
to understand the link between serum vitamin D levels, thyroid hormones and lipid profiles among Iranian sedentary staff.

Material and methods: in this cross-sectional study, 300 healthy subjects with normal body mass index (BMI) and age between 18 and 65
years, with sedentary lifestyles, were included. Serum levels of 25-hydroxyvitamin D, thyroid stimulating hormone (TSH), fasting blood sugar,
plasma total cholesterol, and high-density lipoprotein (HDL) and triglycerides (TG) were measured with qualified laboratory methods. Low-density
lipoprotein (LDL) concentration was calculated based on the Friedewald equation. A self-made questionnaire with different questions was used
to assess physical activity.

Results: the means of BMI and age were 25.63 + 10.25 and 36.69 + 7.14 years, respectively. The prevalence of vitamin D deficiency was

Key words: 65.7%. Results showed significant differences for TG, HDL, and thyroxine (T4) between subgroup categories. Serum levels of 25-hydroxyvitamin
e D had a negative significant correlation with triiodothyronine (T3) and T4, and a positive correlation with HDL. Linear regression analysis showed
\s/tlﬁfmlTnm?rb isdedentary a significant association of 25-hydroxyvitamin D concentrations with HDL and T4 after adjustments based on the sex.
hormones. Lipid Conclusion: finally, the results of this study show that with the improvement in vitamin D status, the decrease in the levels of TG, T3 and T4, with
profiles. an increase in HDL can be expected. So, verification and detection of true causality through the interventional studies will be valuable, scientifically.
Resumen

Introduccion: el estilo de vida sedentario esté relacionado con la incidencia de diversas enfermedades y alteraciones metabdlicas. El objetivo
del presente estudio fue comprender la relacion entre los niveles séricos de vitamina D, las hormonas tiroideas y los perfiles lipidicos de traba-
jadores sedentarios iranies.

Material y métodos: en este estudio transversal fueron incluidos 300 sujetos sanos con indice de masa corporal (IMC) normal y de edades
comprendidas entre los 18y los 65 afios, cuyo estilo de vida es sedentario. Los niveles séricos de 25-hidroxivitamina D, hormona estimulante
de la tiroides (TSH), azlicar en sangre en ayunas, colesterol total en plasma, lipoproteinas de alta densidad (HDL) y triglicéridos (G) se midieron
con los métodos de laboratorio adecuados. Se calculd, ademds, la concentracion de lipoproteinas de baja densidad (LDL) segun la ecuacion de
Friedewald y se empled un cuestionario elaborado ad hoc con distintas preguntas para evaluar la actividad fisica de los participantes.

Resultados: las medias de IMC y edad fueron 25,63 + 10,25 y 36,69 + 7,14 afios, respectivamente. La prevalencia de déficit de vitamina

D fue del 65,7%. Los resultados mostraron diferencias significativas entre los subgrupos con respecto a TG, HDL y tiroxina (T4). Los niveles
séricos de 25-hidroxivitamina D presentaron una correlacion negativa significativa con la triyodotironina (T3) y la T4 y una correlacion positiva

Palabras clave: con el HDL. El andlisis de regresion lineal mostro que las concentraciones de 25-hidroxivitamina D se asocian de forma significativa con el HDL
e y la T4 tras ajustar por sexo.

Vitamina D. Personal Y X . L

sedentario. Hormonas Conclusidn: finaimente, los resultados del presente estudio revelan que, con una mejora en el estado de la vitamina D, cabe esperar un descenso

tiroideas. Perfiles en los niveles de TG, T3 y T4, asi como un aumento del HDL. Por lo tanto, desde el punto de vista cientifico seria conveniente corroborar y detectar

lipidicos. la existencia de una verdadera relacion de causalidad mediante la realizacion de estudios de intervencion.
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INTRODUCTION

Low physical activity and a sedentary lifestyle are related to
increased risks for various diseases (1). However, the influence
of physical activity and sedentary behavior on the biologically
active, 1 a, 25-dihydroxy vitamin D is not well defined (2). Several
hypotheses have been proposed about the mechanisms for their
biological effects (3-6). Bertrand et al. pointed out that physical
activity had a strong effect on the 25-hydroxyvitamin D (25 [OH]
D), where outdoor physical activity levels provide increased expo-
sure to sunlight (7). Some association between physical activity
and serum vitamin D level has been justified via such increased
sun exposure during outdoor physical activities (8,9). Moreover,
it has been stated that the physical activity may be related to
increased serum vitamin D levels in a different unknown way
(10,11). For example, it has been discussed that in sedentary life-
style practices, the accumulation of fat mass results in decreased
participation in outdoor activities, and adipose tissue may serve
as a site for the sequestration of vitamin D. This can cause its
trapping and yield for lower circulating levels of vitamin D bio-
markers (3,12).

One of the proposed mechanisms for the association between
vitamin D and some metabolic disorders is its postulated effect
on the blood lipid profiles. However, there is no consensus in the
literature for such relationship (10,13,14). It has been pointed
out that with increasing 25 (OH) D levels, a decrease in body
mass index (BMI) happens. BMI is associated with lipid profile
(10,15). About 12-15% of studies in one meta-analysis have
pointed to an inverse relationship between triglycerides (TG) and
serum levels of 25 (OH) D (16). In addition, there are studies
that have shown a positive correlation between vitamin D status
and high-density lipoprotein (HDL) while reporting the inverse
association of vitamin D status with low-density lipoprotein (LDL)
(16-19). Moreover, the results from previous studies have shown
a seasonal variation in concentrations of thyroid stimulating hor-
mone (TSH) like vitamin D, which provides evidence for the link
between vitamin D and serum TSH levels for changes in lipid
profiles, since such seasonal variations have been previously
reported for vitamin D (20-22).

To date, few attempts had been made to assess the relation-
ship between the level of vitamin D in subjects with sedentary
lifestyle behaviors and thyroid hormones, followed by changes in
blood lipid profiles and their health risks. This study was aimed to
investigate the relationship between serum vitamin D levels and
circulating thyroid stimulating hormones, blood sugar, and lipid
profiles among a sample of sedentary staff.

MATERIALS AND METHODS

PARTICIPANTS

The study population in this cross-sectional study consisted
of 300 healthy staff aged 18-65 years with a sedentary lifestyle
pattern from two different institutions (Development Bank and

B. Mansorian et al.

Institute for the Intellectual Development of Children and Young
Adults), who were selected via random sampling. Among these
participants, eligible individuals who were not pregnant, lactating
or taking drugs that affect the lipid profile, calcium and bone
metabolism were recruited. Individuals lacking chronic disorders
such as liver and kidney insufficiencies, endocrinology disorders,
anticonvulsive drug users, vitamin D, and calcium supplement
users. All subjects were recruited during the winter of 2015.
Anthropometric data including weight and height were obtained
using a Seca® scale (Seca® 725; GmbH & Co., Hamburg, Germa-
ny) with a stadiometer, with participants wearing light clothes and
no shoes. Weight and height were measured to the nearest 100
g and 0.5 cm, respectively. BMI was calculated.

BLOOD SAMPLING AND MEASUREMENTS

In order to obtain the clinical and laboratory data, a 10 ml
peripheral blood sample was drawn after overnight fasting. Blood
samples were centrifuged at 3,000 rpm for ten minutes and
stored at -20 °C. A serum level of 25 (OH) D was measured
using the direct competitive immune assay kit (Diasercine Italian
Company, Monza, Italy). Serum levels of TSH were measured using
a Radio-Immuno Assay kit (CIS Bionic® international, France). The
levels of free T3 (triiodothyronine) and free T4 (thyroxine) were
measured using a direct chemiluminescent immunoassay (Sie-
mens Healthcare Diagnostics Inc., Berlin, Germany) kit. Fasting
blood sugar was measured using the glucose oxidase method
via Pars Azmoon kit (Pars Azmoon Co., Tehran, Iran). Plasma total
cholesterol, HDL and triglyceride concentrations were measured in
two consecutive different times using enzymatic kits, standardized
reagents (Bionic® International, France). LDL concentration was
calculated based on the Friedewald equation. A 25(0H) D level
less than 20 ng/ml was considered as vitamin D deficiency, levels
from 20 to 29.99 were considered as insufficient, and levels > 30
ng/ml were considered as sufficient.

PHYSICAL ACTIVITY ASSESSMENT

A researcher-made questionnaire with different questions was
used to assess the level of physical activity (Fig. 1). For the design
of the questionnaire, some questions about physical activity were
designed based on the Leisure Time Exercise Questionnaire used
in the study by Scragg and Camargo (4). Also, a one-day routine
diary of physical activity was gathered from each participant for
verification.

STATISTICAL ANALYSIS

All of the statistical analysis was conducted using the SPSS
(Version 21.0 for Windows, SPSS, Inc., Chicago, IL, USA). Two-sid-
ed p values less than 0.05 were considered to indicate significant
differences.

[Nutr Hosp 2018;35(5):1107-1114]
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Physical activity assessment questionnaire

How do you do the following exercises or their similar ones during a week?

Strenuous exercises

Activity

Duration (hour)

Times

0.5

1 1.5

2

2.5 3

3<

Comments

Running

Jogging

Hockey

Football

Soccer

Squash

Basketball

Cross country skiing

Judo

Roller skating

Vigorous swimming

Vigorous long
distance bieyeling

Moderate exercises

Activity

Times

Duration (hour)

0.5

1 1.5

2 2.5 3

3<

Comments

Fast walking

Basketball

Tennis

Easy bicycling

Volleyball

Badminton

Easy swimming

Alpine skiing

Popular and folk dancing

Light exercises

Activity

Times

Duration (hour)

0.5

1 1.5

2 2.5 3

3<

Comments

Yoga

Archery

Fishing from river bank

Bowling

Horseshoes

Golf

Snow-mobiling

Easy walking

Figure 1.

Physical activity assessment questionnaire.

[Nutr Hosp 2018;35(5):1107-1114]



1110

The values for quantitative parameters were expressed as the mean
value and standard deviation (SD), whereas the qualitative data were
presented as numbers and percentages. One-way ANOVA and the
Tukey’s post hoc test were used to identify the significant differences
between the groups based on fasting blood sugar (FBS), total choles-
terol, LDL, HDL, and triglycerides. Bivariate correlation analysis was
used for testing the correlation status between each of the mentioned
lipid profiles and vitamin D levels. Multiple linear regression analysis
was performed to determine the association between vitamin D levels
and the predicted serum lipid levels, after stepwise adjustment based
on age, gender, BMI, and physical activity.

ETHICS STATEMENT

This study was approved by the Ethics Committee and the Insti-
tutional Review Board of Urmia University of Medical Sciences (IR.
umsu.rec.1395.165). The board waived the need for informed con-
sent, as the subjects’ records and information were anonymous and
de-identified prior to the analysis. All procedures performed in this
study involving human participants were in accordance with the ethi-
cal standards of the institutional and national research committee, and
with the 1964 Declaration of Helsinki and ethical standards.

RESULTS

Our results demonstrated that the prevalence of vitamin D deficiency
was 65.7%; vitamin D insufficiency and sufficiency was 18.6% and
15.7%, respectively. Table | presents detailed information about defi-
ciency prevalence between the two genders. Participants were 209
(69.66%) men and 91 (30.33%) women. The mean serum levels of
25-hydroxyvitamin D and TSH in total population were 19.17 = 11.72
ng/mland 1.94 = 1.91 plU/ml, respectively. The mean BMI was 25.63
+10.25. The average age of participants in the study group was 36.69
+ 7.14 years. Sample population stratification by 25(0H) D levels as
deficient, insufficient and sufficient showed that mean 25(0H) D levels
for each group was 12.74 +£ 4.03,23.24 = 2.44,and 41.28 = 10.94
ng/ml, respectively. Results from statistical analysis for comparing the
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three subgroups based on basic demographic variables showed no
significant differences, except for serum vitamin D.

Results from ANOVA for comparing the means between the three
groups showed that there were significant differences based on TG
(F; 3.97, p = 0.02), HDL (F; 8.71, p < 0.001), and T4 (F; 8.88,
p < 0.001). In comparison with the sufficient group, the deficient
group had higher cholesterol, but in a statistically non-significant
amount (F; 0.21, p = 0.80). The highest TG, T3, and T4 were seen in
the deficient group. The insufficient group showed the highest HDL
and lowest LDL values. The lowest triglyceride level was observed
in the insufficiency group. Data revealed that the serum levels of
25(0H) D had an inverse but not significant association with LDL (F;
0.73,p = 0.47) and had a positive correlation with HDL (r = 0.20, p
< 0.001). There was the highest LDL level and the lowest amount in
the insufficient group. Meanwhile, the highest FBS and TSH in normal
range values were seen in the vitamin D sufficient group (Table Il).

The correlation analysis showed that among lipid profile frac-
tions, just HDL had a significant correlation with serum vitamin
D level (r= 0.2, p < 0.001). There was no significant correlation
between LDL and vitamin D (r = 0.01, p = 0.81). Among the
evaluated correlation for TG (r=-0.11,p < 0.04), T3 (r = -0.14,
p=0.04)and T4 (r = -0.29, p < 0.001), there was just a negative
significant correlation for T3 with vitamin D. Figures 2 and 3 show
the results of different correlation analyses among all participants.
Moreover, a significant negative correlation between LDL and T4
was observed (r = -0.22, p = 0.002).

The results of the linear regression analysis showed that after adjust-
ment for gender and age, there was a significant association between
the 25 hydroxyvitamin D concentrations with HDL and T4. This means
that with 10 ng/ml increasing units in 25 hydroxyvitamin D concen-
trations, a 1.77 mg/dl increase in HDL and 0.51 plU/ml decrease in
T4 concentration can be expected within normal reference ranges.

DISCUSSION

There are controversies regarding the factors that could provide
sufficient levels of vitamin D. Low physical activity and a sedentary
lifestyle are related to increased risks for various diseases such as

Table I. Baseline demographic characteristics of the study population

Variable Deficiency group Insufficiency group Sufficiency group p-value

Age (mean + SD) 36.46 +7.23 36.78 + 6.58 37.53 £ 7.44 0.65
Sex (number [%])

Male 144 (73.1) 39 (69.6) 26 (65.31) 0.05

Female 53 (26.90) 17 (30.4) 21 (44.69)
Height (mean + SD) 158.34 +17.45 163.71 £ 12.74 161.7 £ 14.75 0.06
Weight (mean + SD) 64.70 +19.8 68.69 + 19.09 65.93 + 20.68 0.41
BMI (mean + SD) 25.93 +11.86 25.37 +6.33 24.65 +5.80 0.76
Vitamin D (ng/ml) (mean + SD) 12.74 + 4.03 23.24 + 2.44 41.28 +10.94 < 0.001
Activity Level (MET/min) (mean + SD) 1.43+£0.29 1.38£0.28 1.44 £ 0.31 0.51

[Nutr Hosp 2018;35(5):1107-1114]
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Table Il. Results from the one-way ANOVA and t-test for comparing means between
groups with different levels of vitamin D status

. Deficient Insufficient Sufficient "
Vitamin D status Subgroup Mean = SD Mean = SD Mean + SD p-value
Men 89.38 + 16.05 89.23 +17.25 86.30 + 13.69 0.62
Women 93.19 + 9.68 95.35 + 7.24 97.09 + 11.55 0.28
FBS (mg/dl)
p-valuef 0.047 0.16 0.006
Total 90.39 + 14.71 91.08 + 15.13 91,12+ 13.76 0.92
Men 184.98 + 37.60 176.05 + 28.51 181.66 + 35.81 0.12
Women 173.47 + 33.54 185.76 + 31.48 188.47 + 34.34 0.15
Cholesterol (mg/dl)
p-valuef 0.05 0.26 0.10
Total 181.88 + 36.83 179 +29.5 179.21 + 34.61 0.80
Men 206.52 + 172.94 128.71 + 79.56 181.61 + 102.71 0.02
, , Women 123.09 + 74.85 135.58 + 74.90 106.47 + 43.72 0.42
Triglyceride (mg/dI)
p-value' 0.001 0.76 0.002
Total 184.29 + 157.14 130.80 + 77.56 148.04 + 89.39 0.02
Men 42.43 +8.32 45.48 +10.83 46.46 + 12.67 0.05
Women 4413 +10.73 47.35 +7.31 52.04 +7.64 0.007
HDL (mg/dl)
p-valuet 0.24 0.52 0.08
Total 42.88 +9.03 46.05 + 9.86 438.95 + 10.98 < 0.001
Men 104.98 + 28.37 102.13 + 31.01 94.42 + 2418 0.22
Women 96.94 + 25.66 106.41 + 23.49 101.33 + 27.82 0.40
LDL (mg/dl)
p-value’ 0.07 0.61 0.37
Total 102.80 + 27.83 103.43 +28.79 97.57 + 25.85 0.47
Men 1.84+2.16 1.68 +1.32 1.41+0.99 0.55
Women 216 +1.79 2.02 +1.55 317 +2.05 0.07
TSH (uIU/mi)
p-value’ 0.35 0.40 0.001
Total 1.93 +2.07 1.78 +1.39 220+1.77 0.54
Men 1.26 +0.30 114 +£0.24 1.19+0.29 0.26
Women 117 +£0.29 1.18+0.30 1.07 +0.26 0.40
T3 (ng/ml)
p-valuef 0.09 0.68 0.36
Total 1.22 +0.30 1.16 £ 0.27 110+ 0.27 0.10
Men 9.85 + 2.40 8.17 +1.68 7.30 +1.57 0.002
Women 9.65 + 2.06 9.25 +1.41 8.42 +1.28 0.03
T4 (ug/d)
p-valuef 0.64 0.05 0.08
Total 9.77 £ 2.26 8.66 + 1.63 8.17 £1.40 < 0.001

“One way ANOVA. *Independent sample t-test.

cardiovascular disorders, diabetes mellitus, hypertension, cancer,
and multiple sclerosis. It has been proposed that most of these
effects can be explained by the postulated effect of vitamin D on
blood lipid profiles. Some previous studies have implicated that,
in most instances, people with low physical activity have high-
er weight and less physical activity that results in reduced sun
exposure (1), but some studies such as Jerome et al. have shown

[Nutr Hosp 2018;35(5):1107-1114]

lower vitamin D level in subjects with higher physical activity level
(2). Some reasons for such results can be related to the fact that

students are mostly engaged in indoor activities.

The present study investigated the relationship between vitamin
D status and lipid profiles in healthy subjects with a low level of
activity and vitamin D deficiency. Vitamin D deficiency was observed
in 65.7% of the studied subjects.
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Figure 2.

Correlation between 25 (OH) D level and different fractions of serum lipids and glucose. A. Correlation between 25 (OH) D level and fasting blood sugar level (r = 0.07, p =
0.20). B. Correlation between 25 (OH) D level and cholesterol level (r = 0.01, p = 0.79). C. Correlation between 25 (OH) D level and triglyceride level (r = -0.11, p = 0.04).
D. Correlation between 25 (OH) D level and HDL level (r = 0.2, p < 0.001). E. Correlation between 25 (OH) D level and LDL level (r = 0.01, p = 0.81). F. Correlation between

25 (OH) D level and TSH level (r = -0.04, p = 0.44).

[Nutr Hosp 2018;35(5):1107-1114]
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Figure 3.

Correlation between 25 (OH) D level and thyroid hormones. A. Correlation between 25 (OH) D level and triiodothyronine (T3) (r = -0.14, p = 0.04). B. Correlation between 25

(OH) D level and thyroxine (T4) level (r = -0.29, p < 0.001).

The mean serum vitamin D in the total studied population was
19.17 + 11.72 ng/ml. This amount is higher in comparison with
that of other studies (7) that were conducted on subjects with light
physical activity level or a sedentary lifestyle, and lower than the
amount observed in some others such as the study by Hibler EA
et al. (1). The highest FBS in the normal range values were seen
in the sufficient vitamin D group, but with no significant differenc-
es between groups. In this study, the correlation analysis showed
no significant correlation between vitamin D level and FBS, while
in other studies low 25 (OH) D levels have been associated with
higher plasma glucose (19). Serum vitamin D levels have been
inversely related to fasting glucose and insulin (10). In a similar
study, no significant difference was proposed based on the different
levels of vitamin D (23). Theoretically, several mechanisms have
been proposed to explain the relationship between vitamin D and
blood sugar via both genomic and non-genomic pathways, with its
role in pancreatic beta cell function (18,19,24). Vitamin D recep-
tors are present in pancreatic B-cells and skeletal muscles, which
demonstrated that vitamin D can enhance insulin responsiveness
for glucose transport (19).

There are various previous studies with different results regard-
ing the vitamin D status effect on the blood lipid profiles (17-
19,25). Direct and indirect effects of vitamin D to modify the lipid
profile have been proposed. Vitamin D may decrease the TG serum
levels through its regulatory action by increasing the lipoprotein
lipase activity in adipose tissue (26). Additionally, its effect on the
serum levels of total cholesterol and LDL may be mediated by its
decreasing effect on the absorption of fat, particularly saturated
fatty acids (27). Also, it has been suggested that it can be medi-
ated via calcium, which increases the conversion of cholesterol
to bile acids (18).

[Nutr Hosp 2018;35(5):1107-1114]

In the present study, a comparison based on the mean TG
between the three groups showed significant differences plus a
relatively significant inverse correlation with serum vitamin D con-
centration (r=-0.112, p = 0.055). Lower TG levels accompanied
higher serum vitamin D levels. These results are in accordance
with the results from several previous studies that indicated an
inverse correlation between vitamin D and TG. In some previous
studies such as those of Ponda et al. (17) and Kelishadi et al.
(16), similar results have been reported. There are few studies
reporting no relationship between vitamin D status and serum
TG levels (23,28).

Regarding the effect of vitamin D on HDL, Karhapa et al. (25)
and other cross-sectional (10,12) and trial studies (23,28) have
postulated that there is no association between 25 (OH) D levels
and HDL, while other studies have proposed a positive association
between vitamin D status and HDL. In some trial studies (29,30),
an increase in HDL with vitamin D supplementation has been
mentioned. In the current study, a positive and direct correla-
tion between serum levels of 25 (OH) D and HDL was observed.
Reviewing the previous literature revealed that some of the above
relationships might be explained by the necessity of vitamin D
presence for maintaining the adequate levels of apolipoprotein
A-1, the main component of high-density lipoprotein (31).

The results of the present study counteract the findings of many
others (17,25,28) with regard to the possible association between
vitamin D status and LDL levels, as our results showed no signif-
icant association between vitamin D and LDL. The highest LDL
level was in the insufficient group and the lowest amount was in
the sufficient group, but no significant differences were observed.
Karhapaa et al. (25), who included in their study 909 healthy
males between 45-70 years of age, found an inverse association



1114

between 25-hydroxyvitamin D and LDL, alongside with a lack of
association between 1,25-hydroxyvitamin D and LDL.

In different studies, a positive relationship between TSH and
lipid profiles has been discussed and it has been stated that
such relation can predispose subjects to develop different types
of diseases that are mediated by obesity. The positive correlation
between weight gain and a progressive increase in serum TSH
and elevated TSH levels in obesity over a 5-year period has been
reported (24). Our study confirms the results of previous studies,
which showed a positive inverse relationship between vitamin D
and thyroid hormones, because vitamin D deficiency and lower
serum levels of 1, 25-hydroxy vitamin D were accompanied by
higher levels of T3 and T4, with a significant difference for T4. This
study, unlike that of Barchetta (20), which pointed out a central
action for the active form of vitamin D on TSH secretion, showed
no significant association between vitamin D and TSH.

There were some limitations in our study. First, the cross-sec-
tional design of the study. Second, no data about the dietary intake
levels of participants has been gathered. Third, all participants
were subjects with a sedentary lifestyle and there were no com-
parable groups with other levels of physical activity.

CONCLUSION

Our results showed improvements in lipid profile fractions and
thyroid hormones secretion, such as a decrease in the levels of
TG, T3, and T4, and increments in HDL with favorable serum vita-
min D status. The detection of causal relations needs the design of
a well-controlled intervention or cohort studies to provide bench-
mark evidence. The biochemical and physiological mechanisms,
as well as molecular and genetic pathways for verification, will be
as well an area for further research.
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Abstract

Introduction: self-perception of weight and physical fitness, aesthetic reasons to diet, self-weighing as a way to feel better and body image
perception have been related to a constellation of risks to develop both body image dissatisfaction and eating behavior disturbances, especially
among adolescents.

Objectives: to analyze weight self-perception and self-reported physical fitness, to explore the links between these variables and weight control
behaviors, to explore possible relations among weight self-perception, self-reported physical fitness, dieting, self-weighing frequency and body
mass index (BMI)/body image and to analyze the relation between all these variables and different eating behaviors.

Methods: a total of 336 students (mean age of 12.46 + 2.14; 47.62% females) took part in this study. Different scales were administered
(weight self-perception and self-reported physical fitness, dieting, self-weighing frequency, body image perception, eating behaviors) and height
and weight were measured in order to obtain the BMI.

Results: mean BMI was 20.18 + 3.58 and 41.14% of participants had overweight/obesity. Among those who perceived themselves as overweight,
76.92% were girls. More than 70% of participants reported average or good physical fitness and more boys reported good or excellent physical
fitness. Almost 60% of participants who planned to diet for aesthetic reasons were girls, and girls more than boys self-weighed to feel better.
BMI was significantly correlated with body image dissatisfaction/restrictive eating.

Conclusions: there are clear links between weight self-perception, body image, dieting, self-weighing and eating behaviors at an age which
might be considered as a starting point to eating behavior disturbances.

Resumen

Introduccion: la autopercepcion del peso y de la forma fisica, razones estéticas para hacer dieta, pesarse como método para sentirse mejor
y la percepcion de la imagen corporal se han relacionado con una constelacion de riesgos para desarrollar tanto insatisfaccion corporal como
alteraciones alimentarias, especialmente en adolescentes.

Objetivos: analizar la autopercepcion del peso y de la forma fisica, explorar los vinculos entre estas variable y conductas de control de peso,
explorar posibles relaciones entre la autopercepcion del peso y de la forma fisica, realizacion de dietas, frecuencia con la que se pesan los
adolescentes e indice de masa corporal (IMC)/imagen corporal, asi como la relacion de todo ello con diferentes conductas alimentarias.

Resultados: el IMC medio fue de 20,18 + 3,58 y el 41,14% de los participantes presentaba sobrepeso/obesidad. Entre quienes se percibian
con sobrepeso, el 76,92% eran chicas. Mas del 70% de los participantes decian estar en una buena forma fisica o en la media y eran mas los
chicos los que decian estar en buena o excelente forma fisica. Casi el 60% de los participantes que planeaban hacer dieta por razones estéticas
eran chicas y ellas mas que los chicos se pesaban para sentirse mejor. EI IMC correlaciond significativamente con la subescala imagen corporal/
ingesta restrictiva.

Conclusiones: existen claros vinculos entre autopercepcion ponderal, imagen corporal, realizacion de dietas, pesarse y conductas alimentarias
en una edad que podria considerarse como un punto de partida para la presentacion de alteraciones alimentarias.
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INTRODUCTION

Misperception of weight is defined as the discordance between
an individual’s actual weight and the perception of his/her weight
status. Weight perception and misperception might influence the
healthy or unhealthy behaviors people engage in (1). In this regard,
misperception has repeatedly been documented among overweight
and obese adults, and it has been hypothesized that weight misper-
ception among overweight and obese individuals may preclude the
adoption of healthful attitudes and behaviors, perhaps as a result
of lower weight loss motivation. Overweight and obese individuals
who consider their weight healthy, for example, might not try to
lose weight and might be less inclined to eat healthfully and to be
physically active (2). On the other hand, some evidence indicates
that weight misperception among overweight and obese individuals
might be associated with healthful behaviors (e.g., better diet quality,
more physical activity, and less sedentary behavior) (2,3). Perceiv-
ing oneself as overweight-obese is relevant given the association
between that perception and unhealthy weight-control behaviors (1).

It seems that overweight misperception varies according to gender
(among other variables), females tending to perceive themselves as
overweight more than males do, even at the same measured body
mass index (BMI) (4-6). Misperception of overweight-obesity among
adolescents of normal weight might have negative consequences.
The combination of overweight-obesity misperception causing body
dissatisfaction predicts dieting, and dieting is a clear risk factor for
developing different eating disturbances (6). In addition, adolescents
who have been engaged in dieting and other unhealthy weight-control
behaviors have been found to be at risk of weight gain over time (7,8).

Besides the concept of weight misperception, one’s body shape
and/or one’s body image play a relevant role in different behaviors
(9). Both weight misperception and poor body image have nega-
tive psychological and psychosocial effects (e.g., low self-esteem,
anxiety, depression, isolation, discrimination, family conflicts, etc.).
Itis well known that people engaged in a process of self-evaluation
(included body checking) comparing themselves to others who they
believe have more desirable sociocultural traits tend to be involved
in behaviors aimed to achieve those desired characteristics (10).

Self-reported physical fitness is another variable to consider as a
starting point to different healthy or unhealthy behaviors. Perceived
physical ability (.., the individual’s perception of physical abilities
developed over time as a result of cumulative interactions with the
environment) and perceived physical competence are two goal-ori-
ented self-perception constructs (11). Recently, it has been shown
that body dissatisfaction is a significant mediator of the effect of
BMI on perceived physical activity (12). A large body of research
has aimed to validate the idea that exercise improves body image
through changes in physical fitness (13). However, it has been
suggested that improvements in physical fitness play a minor role
in changing body image, because the effects of physical exercise
and activity on body satisfaction should be mediated by changes in
individuals’ perceptions of their physical fitness and competence.

As a result, it seems that perceptions (weight, physical fitness)
are core constructs to lead to healthy/unhealthy behaviors more
than actual weight or actual physical fitness do.

|. Jauregui-Lobera et al.

Healthy or unhealthy behaviors as consequence of different per-
ceptions and their corresponding psychological and psychosocial
effects lead to the concept of emotional eating among other eating
behaviors. Thus, it has been distinguished among restraint eating
(conscious restriction of food intake aimed to control body weight
and/or to promote weight loss), uncontrolled eating (inability to
resist emotional cues, eating as a response to different negative
emotions) and emotional eating (tendency to eat more than usual
due to a loss of control over intake with a subjective feeling of hun-
ger). Other authors have defined external eating as the tendency
to overeat in response to external food-related cues like the sight,
smell, and taste of palatable food, regardless of their physical
need for food (14-16). Moreover, some authors have noted that
different types of bingers and dieters may be found: bingers who
are engaged in restraint-induced binging, and bingers general-
ly disinhibited; dieters who eventually become disinhibited and
overeat, and dieters who maintain the restrictive attitude (17,18).

It has been reported that BMI and negative emotional eating
are highly related whereas positive emotional eating and external
eating loaded onto another factor. In this regard, it is plausible
that even though positive emotions may elicit eating, they do not
necessarily mirror disordered eating. Eating in response to positive
emotions might rather be related to hedonic or external eating
(19,20).

Some models conceptualize eating disturbances as disorders
of affect regulation, considering the impairment in the cognitive
capacity to process and regulate emotions as the primary regu-
latory disturbance (21). According to these models, some eating
behaviors, such as binge eating and compensatory behaviors, as
well as restricted food consumption, are interpreted as respons-
es to cope with intense or relatively undifferentiated emotional
states (22-24). These intense emotional states are usually linked
to self-perceptions (weight, physical fitness, body shape/body
image), especially among adolescents (25-28).

Based on the above-mentioned previous research, the objectives
of this study, focused on preadolescents and adolescents, were: a)
to analyze weight self-perception and self-reported physical fitness;
b) to explore the possible relationship between these variables and
some weight control behaviors (dieting, self-weighing frequency);
to explore possible relations among weight self-perception, self-re-
ported physical fitness, dieting, self-weighing frequency and BMI/
body image; and d) to analyze the relation between all these vari-
ables and different eating behaviors.

METHOD

PARTICIPANTS

The sample comprised 336 students, 160 females (47.62%)
and 176 males (52.38%), with a mean age of 12.46 + 2.14;
they were all recruited from two public schools in Seville, repre-
senting a middle socio-economic status. The participants have
not any psychiatric history, which was assessed by means of a
brief questionnaire at the time of obtaining the parents’ informed

[Nutr Hosp 2018;35(5):1115-1123]
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consent. None of the participants showed any comprehension
and/or language difficulties. A total of 400 students were invited to
take part in the study. Among them, 37 refused to participate and
there were 27 students whose parents did not return the signed
informed consent. Thus, the response rate was 84%.

INSTRUMENTS AND MEASURES

Weight self-perception and self-reported
physical fitness

Following several previous studies, these measures were
self-reported, so no infographics or any types of guidelines were

AT

used. Participants were classified as “very overweight”, “slightly
overweight”, “about the right weight”, “slightly underweight” or
“very underweight” after responding to the question “How do you
think of yourself in terms of weight?” In addition, participants
were asked about their self-reported physical fitness and they
were classified as perceiving themselves as possessing a “poor”,

“fair”, “average”, “good” or “excellent” physical fitness (27,28).

Dieting

Participants were asked whether or not they were dieting at
the moment (yes/no), the reason or reasons for dieting (aesthetic
reasons, the specific objective of losing weight, other healthy
reasons, others), the origin of the diet (prescribed or self-im-
posed) and the intention to keep on dieting or being about to
do it (yes/no).

Self-weighing frequency

Participants indicated their self-weighing frequency, the possi-
ble responses being: “several times a day”, “once a day”, “several
times a week”, “once a week”, and “occasionally”. Then, partici-
pants were asked about “What is the reason for being weighed?”:

“controlling my weight”, “no fattening”, and “feel better”.

Body image perception

The body silhouettes method was used. This method is based
on self-reporting where participants must choose the silhouette that
most closely resembles the shape of their body. In this study, the nine
Stunkard’s silhouettes were applied (29). Silhouettes numbered 1
represent the thinnest figure and number 9 represents the heaviest.

Body mass index (BMI)

BMI was calculated as the relationship between weight (in kg)
and height squared (in m). Weight and height were taken in indi-
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vidual sessions, with the participants in the standing position,
barefoot, and in light garments. A stadiometer Afi6-Sayol Atlantida
S13 model was used. Overweight and obesity rates were deter-
mined using the value of BMI-specific percentiles for age and sex
in the reference population (30), considering the cut-off points of
85™M and 97" for overweight and obesity, respectively.

Eating behaviors

Different eating behaviors were assessed by means of the
Spanish version of the Three-Factor Eating Questionnaire-R18
(TFEQ-Sp) (31). The questionnaire measures three differ-
ent aspects of eating behavior: a) restrained eating (defined
as conscious restriction of food intake aimed to control body
weight and/or to promote weight loss); b) uncontrolled eating
(the tendency to eat more than usual due to a loss of control
over intake with a subjective feeling of hunger); and c) emotional
eating (inability to resist emotional cues, eating as a response
to different negative emotions). The questionnaire comprises 18
items that are measured on a four-point response scale (defi-
nitely true: 1, mostly true: 2, mostly false: 3, definitely false: 4)
and items scores are summated into subscale scores: a, b and
c. Previous studies have reported that TFEQ-R18 has adequate
internal consistency reliability coefficients for the three sub-
scales, as well as for the whole questionnaire (ranging between
0.74 and 0.87) (14,31). In addition, the Spanish version of the
Eating Behaviors and Body Image Test for Preadolescent Girls
(EBBIT) was used. This instrument was designed to measure
behavioral indicators of dieting and binging and to be put in
practice with preadolescent population trying to avoid some of
the limitations of previous instruments. The content of this ques-
tionnaire permits to be applied in samples of preadolescents and
early years of adolescence. The internal consistency reliability
coefficients of the EBBIT are 0.92 for the BIDRE subscale (body
image dissatisfaction/restrictive eating), 0.82 for the BEB sub-
scale (binge eating behaviors) and 0.90 for the total scale (18).

PROCEDURE

The study was approved by the direction of the Behavioural Sci-
ences Institute (Seville, Spain). After having obtained the schools’
headmasters’ permission, the students’ approval and the parents’
informed consent, participants completed the aforementioned
instruments in group sessions without time limits. A psychologist,
a nutritionist and a teacher supervised the procedure, instructing
the students about how to complete the questionnaires until they
were completely sure about their full understanding of the instruc-
tions. Data collection was developed in a suitable setting so the
attainment of the task could be reached easily. All the participants
volunteered to take part in the study and none of them received
any kind of reward after fuffilling the task. The anthropometric
measures were taken by trained nutritionists with enough expe-
rience with working in these types of studies.
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STATISTICAL ANALYSES

Data are expressed as means + standard deviations. To study
gender differences and others based on categorical variables, the
proportions (percentages) were considered, the analysis being
done by means of y2. An analysis of variance (ANOVA) was con-
ducted to study differences with respect to the different variables
included in the study, after having applied the Kolmogorov-Smirn-
off test in order to analyze whether the data fitted a normal distri-
bution. The software used for the analyses was “R”, version 3.3.2
(2016-10-31), “Sincere Pumpkin Patch” (Copyright 2016, The R
Foundation for Statistical Computing Platform: x86_64-apple-dar-
win13.4.0 -64-bit-).

RESULTS

The sample comprised 336 students, 160 females (47.62%)
and 176 males (52.38%), with a mean age of 12.46 = 2.14,
With respect to BMI, the mean was 20.18 + 3.58. Considering
the value of BMI-specific percentiles for age and sex, 57.65%
of participants had normal weight, 14.41% had overweight and
26.73%, obesity. Thus, overweight + obesity (BMI > 85" percen-
tile) was 41.14%.

Considering weight self-perception, 66.02% of participants
perceived themselves as normal weighted, 19.09% as overweight
and 4.21% as obese. This way the perceived total overweight was
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23.30%. No significant gender differences with respect to weight
self-perception were found (y? = 8.04; p = 0.09). Overall weight
misperception was 44.77%. Among those participants who had
overweight, 69.23% misperceived their weight, mainly consid-
ering that they had normal weight (62.82%). In case of obese
participants, 88.63% misperceived their weight, 84.09% of them
perceiving themselves as normal weight or slightly overweight.
While 49.68% of boys misperceived their weight, in the case of
girls that percentage was 39.58%. Nevertheless, among those
who perceived themselves as very overweight, 76.92% were girls.
On the contrary, among those who perceived themselves as very
or slightly underweight, 62.5% and 60% respectively were boys.

Respecting self-reported physical fitness, most of participants
reported an average (34.57%) or good (38.27%) physical fit-
ness; poor (2.47%), fair (13.9%) and excellent (10.80%) were
the reported physical fitness of the rest. Considering gender differ-
ences, while 57.40% of men reported good and excellent physical
fitness, in case of women that percentage was 40.52%. On the
contrary, 28.40% of men reported average physical fitness while
this percentage was 41.83% for women (% = 14.59; p < 0.01).

Most participants who considered to have average, good or
excellent physical fitness reported to be about the right weight
(66.79%). When the reported physical fitness was poor or fair,
there were more participants who perceived themselves as slightly
or very overweight (55.32%). Bearing in mind the actual weight,
we found similar results. Figure 1 represents the participants who
considered their physical fitness as average, good or excellent and
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Figure 1.

Actual weight, weight self-perception and self-reported physical fitness (average, good, excellent).
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the corresponding percentages related to weight self-perception
and actual weight (classified as normal, overweight or obesity).
Among boys, considering not weight perception but actual weight,
good and excellent physical fitness was reported by 72.27%,
42.10% and 25.92% of participants at normal weight, overweight
and obesity, respectively. In case of girls, these percentages were
45.34%, 38.63% and 16.66%.

With respect to dieting, 18.73% of participants were dieting at the
moment, and 29% planned to diet in the future. Among those who
planned to diet, 30.95% gave aesthetic reasons to do it, 57.14% of
them being girls. Considering self-weighing frequency, the following
percentages were obtained: several times a day (2.15%), once a
day (3.38%), several times a week (5.54%), once a week (20.31%),
and occasionally (66.77%). Only 1.85% of participants never self-
weighed. The main reason to self-weighing was “controlling my
weight” (67.71%), followed by “no fattening” (17.01%) and “feel
better” (12.15%). There were no significant gender differences
with respect to dieting and self-weighing frequency. Nevertheless,
57.14% of those who self-weighted to “feel better” were girls.

Body image perception was assessed by means of the body
silhouettes method. Table | shows the results by sex with mention
to the BMI linked (approximately) to each silhouette.

Bearing in mind the silhouettes which correspond to normal BMI
(2-4), more girls (60.51%) than boys (51.42%) chose silhouettes
3-4. Qverall, no gender differences with respect to body image
perception were observed (Fig. 2).

Taking into account actual BMI and body perception, among
those who chose silhouettes 2, 3 and 4 (these silhouettes are

Table I. Body image perception by sex
Silhouettes
1 2 3 4 5 6 7 8 9
Boys | 5 |42 |83 |37 |24 | 10| 3 0 1
Girls | 10 [ 39 | 52 | 43| 10 | 2 1 0 0
BMI |17 |19 |19 | 23 | 25 | 27 | 29 | 31 | 33
x2=13.50;p < 0.05.

usually associated to normal BMI), 1.25% had moderate denu-
trition, 12.5% were overweight and 2.5% were obese in case
of silhouette 2; with respect to silhouette 3, 0.95% had severe
denutrition, 30.48% were overweight and 2.86% were obese;
finally, in the case of silhouette 4, 35.90% were overweight
and 20.51% were obese. As a result, when participants iden-
tify their body image with silhouette number 2, 16.25% was
misperceiving their weight; when participants chose silhouette
number 3, the percentage of misperception was 34.29; and,
finally, considering the silhouette number 4 the percentage of
misperception was 56.41.

With respect to physical fitness, among those who identified
themselves with silhouettes 2-4, self-reported physical fitness
was “average”, “good” or “excellent” in 89.01%. When partici-
pants chose silhouette number 1, that percentage was 85.71%.
Finally, the percentage was 56.86% when participants identified
themselves with silhouettes 5-9. It must be noted that poor phys-

5 6 7 8 9

Boys === Girls

Figure 2.
Silhouettes chosen by boys and girls.
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ical fitness was considered by 0.78% when participants chose
silhouettes 2-4 and 11.76% in case of silhouettes 5-9. Nobody
referred poor physical fitness in case of silhouette number 1.
Due to the fact that silhouette number 8 has not been chosen
and number 9 only was chosen by one participant, these two
silhouettes have been removed from figure 3.

Means of eating behaviors as measured by means of TFEQ-Sp
and EBBIT are shown in table II. It must be noted that the original
purpose of the EBBIT was to test the hypothesis that young girls
at risk of eating disorders may exhibit problems in several areas.
Nevertheless, there are no psychometric reasons not to use this
instrument in boys so for this work it was applied.

Considering different nutritional states (severe denutrition [SD],
moderate denutrition [MD], normal weight [NW], overweight [OW],
obesity [OB]), there were no significant differences with respect
to restrained eating, emotional eating, uncontrolled eating and
binge eating behaviors. Significant differences were found in case
of body image dissatisfaction/restrictive eating (BIDRE) subscale
(p < 0.0001). Tukey mean-differences test revealed that scores
were higher in overweight/obesity than in normal weight (p <
0.0001) and scores were also higher in obesity than in overweight
(p < 0.0001) (Fig. 4).

Correlational analyses between scores on eating behaviors and
BMI revealed a unique significant correlation between BIDRE and
BMI(r=0.47; p < 0.0001; 95% Cl = 0.38-0.55), the rest being
not significant. With respect to different subscales of EBBIT and
TFEQ-Sp, BEB correlated negative a significantly with restrained
eating (r = -0.23; p < 0.0.1), uncontrolled eating (r = -0.18;
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Table Il. Means of TFEQ-Sp and EBBIT

by sex
| Boys | Girls | o}

TFEQ-Sp
Restrained eating 14.31 15.51 <0.05
Emotional eating 8.16 9.55 < 0.001
Uncontrolled eating 24.54 26.2 <0.05

EBBIT

BIDRE 15.24 16.76 0.322
BEB 7.87 6.59 0.123

EBBIT: Eating Behaviors and Body Image Test; TFEQ-Sp: Three-Factor Eating
Questionnaire-R18, Spanish version, BIDRE: body image dissatistaction/
restrictive eating, BEB: binge eating behaviors.

p < 0.01) and emotional eating (r = -0.32; p < 0.01). No signif-
icant correlations were found between BIDRE and uncontrolled
eating and restrained eating. BIDRE correlated positively with
emotional eating (r = 0.19; p < 0.05).

DISCUSSION

Weight misperception may be associated to healthful or
unhealthy behaviors (1-3). Misperception of overweight or obesi-
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Figure 3.
Distribution of self-reported physical fitness by silhouettes.
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Figure 4.

Differences in BIDRE scores considering several nutritional states (SD: severe
denutrition; MD: moderate denutrition; NW: normal weight; OW: overweight; OB:
obesity).

ty among adolescents at normal weight is a clear risk factor for
eating behavior disturbances. The sequence weight mispercep-
tion, body dissatisfaction and dieting is prone to develop negative
eating attitudes and finally high risk for different pathologies, eat-
ing disorders being the most relevant among adolescents (6-8).
It has been reported that females tend to perceive themselves
as overweight more than males do (4-6). In the current study,
despite no general differences were found considering the weight
self-perception scale, it must be noted that among the participants
who considered to be very overweight, 76.92% were girls. On
the contrary, among those who perceived themselves as very or
slightly underweight, 62.5% and 60% respectively were boys.
These results are similar to others previously found in a similar
study with a sample of adolescents with a mean age of 16.22,
S0 a bit older (28). Other studies have reported that females tend
to perceive themselves as overweight more than men usually do
(4-6). Generally, the identification with larger silhouettes (e.g.,
from 2 to 4) increases the percentage of weight misperception.
Body dissatisfaction has been considered as a mediator on the
effect of BMI on perceived physical activity (12), and body image
is improved by changes in physical fitness (13). Recently, it has
been shown that body dissatisfaction is a significant mediator of
the effect of BMI on perceived physical activity (12). A large body
of research has aimed to validate the idea that exercise improves
body image through changes in physical fitness (13). However,
Martin and Lichtenberger have suggested that improvements
in physical fitness play a minor role in changing body image,
because the effects of physical exercise and activity on body satis-
faction should be mediated by changes in individuals’ perceptions
of their physical fitness and competence (15). This study shows
that most participants reported an average or good physical fit-
ness (72.84%). Again, some gender differences appeared since
57.40% of boys reported good and excellent physical fitness, this
percentage being 40.52% in case of girls. This difference has
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been reported previously (28). In view of our results, boys tend to
have a better perception of their physical fitness than girls, this
result appearing at normal weight, overweight and obesity.

A worse self-reported physical fitness (regardless of actual
weight) and a tendency to perceive themselves as overweight
could lead girls to higher risk of developing body dissatisfaction.
In addition, it must be noted that almost 31% of participants
who planned to diet in the future had aesthetic reasons to do
it, 57.14% of them being girls. The main reason for self-weigh-
ing was “controlling my weight”, but when the reason was “feel
better”, almost 58% of participants were girls. In this regard, a
worse self-reported physical fitness, a worse weight perception,
aesthetic reasons for planning to diet in the future and considering
self-weighing as a way to feel better could yield a constellation of
risks to develop both body image dissatisfaction and eating behav-
ior disturbances. In fact, a previous study has reported that dieting
for aesthetic reasons, weight misperception, worse self-reported
physical fitness and the fact of being female perform a high-risk
group of developing eating disorders (28).

Healthy or unhealthy behaviors as a consequence of different
perceptions and their corresponding psychological and psycho-
social effects lead to the concept of emotional eating, among
other eating behaviors. Thus, it has been distinguished among
restraint eating (conscious restriction of food intake aimed to
control body weight and/or to promote weight loss), uncontrolled
eating (inability to resist emotional cues, eating as a response
to different negative emotions) and emotional eating (tendency
to eat more than usual due to a loss of control over intake with
a subjective feeling of hunger) (14). Other authors have defined
external eating as the tendency to overeat in response to external
food-related cues like the sight, smell, and taste of palatable food,
regardless of their physical need for food (15,16). Moreover, some
authors have noted that different types of bingers and dieters may
be found: bingers who are engaged in restraint-induced binging,
and bingers generally disinhibited; dieters who eventually become
disinhibited and overeat, and dieters who maintain the restrictive
attitude (17,18). Also, in the field of eating behaviors, the concept
of dietary restraint is relevant, highlighting the regulation of food
intake in order to control weight and body shape (32). That control
based on restrictions may cause consequent overeating episodes
and eating disorders, and overweight and obesity at long-term
(14). Along with dietary restraint, other eating behaviors have been
described such as loss of control over intake and overeating as a
consequence of emotional distress (33).

It has been reported that BMI and negative emotional eating
are highly related whereas positive emotional eating and external
eating loaded onto another factor. In this regard, it is plausible
that even though positive emotions may elicit eating, they do not
necessarily mirror disordered eating. Eating in response to positive
emotions might rather be related to hedonic or external eating
(19,20).

Some models conceptualize eating disturbances as disorders
of affect regulation, considering the impairment in the cognitive
capacity to process and regulate emotions as the primary regulatory
disturbance (21). According to these models, some eating behav-
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iors, such as hinge eating and compensatory behaviors, as well as
restricted food consumption, are interpreted as responses to cope
with intense or relatively undifferentiated emotional states (22-24).
These intense emotional states are usually linked to self-perceptions
(weight, physical fitness, body shape/body image), especially among
adolescents (25-28). Thereby, it has been reported that people with
higher weight and those who perceive themselves as overweight
usually show higher scores on cognitive restriction (31). In fact, the
link between higher BMI and higher scores on cognitive restriction
has been reported previously (34,35). In the current study we have
not found any significant differences with respect to restrained eat-
ing, emotional eating, uncontrolled eating and binge eating behav-
iors when the actual weight has been considered. In this regard, as
other studies have shown, cognitive dietary restraint is not consis-
tently linked to body weight-adiposity (29). Nevertheless, scores on
body image dissatisfaction/restrictive eating (BIDRE subscale) were
different with regards to actual weight (normal weight, overweight
and obesity). The fact that the difference is showed in this subscale
but not in the BEB subscale indicates that it is possible to maintain
a tendency to restrictive attitudes without binge eating behaviors in
both obese and overweight participants. With respect to the asso-
ciation, the correlation between BIDRE and BMI was 0.47. In fact,
BIDRE and BEB suggest that these two factors might be considered
as independent dimensions (18).

Another point to discuss refers to the instruments which aim to
assess eating behaviors. Thus, BEB correlated negative a signifi-
cantly with restrained eating, uncontrolled eating, and emotional
eating. This result seems to indicate that binge eating behavior,
restrained eating, uncontrolled eating and emotional eating are
different constructs despite having possible shared elements. In
addition, no significant correlations were found between BIDRE
and uncontrolled eating and restrained eating. It seems that when
there is a component linked to body image (e.g., BIDRE), correla-
tions with uncontrolled and restrained eating are not significant
but this changes with respect to emotional eating, in this case
existing a positive correlation. In this regard, body image dissatis-
faction could lead to eating disturbances through emotional more
than restrained eating.

This study adds some new results to others previously pub-
lished in the same field (25-28,32). Comparing to these others,
we have studied a sample with the lowest age range which per-
mits to study possible links between weight self-perception, body
image (and related variables such as dieting or self-weighing)
and eating behaviors in a stage of life which could be recognized,
to some extent, as a starting point to develop eating disorders.
Some conclusions emerge from the results. First, the majority of
participants who perceive themselves as obese are girls and the
majority of participants who perceive themselves as underweight
are boys. Second, boys tend to perceive themselves with a better
physical fitness than girls. Third, more girls than boys plan to
diet in the future for aesthetic reasons. Fourth, when the reason
to self-weighing is feel better, more girls than boys are involved.
Finally, BMI is significant and positively correlated to BIDRE. When
body image dissatisfaction is controlled for analysis, then BMI
correlates with emotional eating.
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In view of these results, it would be interesting to study in depth
the reasons that lead girls to overestimate their weight and, on
the contrary, underestimate it in case of boys.

The current study has some limitations. Different variables are
self-reported at an age which could reflect doubts about reliabil-
ity. Nevertheless, previous studies have followed a similar way
to assess some information. Despite that EBBIT was designed
for young girls at risk for eating disorders, after analyzing the
content of the test no psychometric reasons have been found to
avoid that instrument in the current study. Body dissatisfaction has
not been assessed by means of a specific instrument apart from
the BIDRE subscale of the EBBIT. The body silhouettes method is
based on self-reporting where participants must choose the sil-
houette that most closely resembles the shape of their body. Then,
it is possible to analyze differences with respect to self-reported
weight or actual weight as well as others measures. In this study,
we emphasized some self-reported measures more than body
image dissatisfaction scores as usually are measured by several
questionnaires. Finally, precocious puberty is a risk factor clearly
related to the onset of that puberty. Secondary sexual character-
istics may lead to affective and psychosocial adaptive problems,
which also lead to behavior disorders and a negative body image.
Pubertal timing is a potentially significant factor when assessing
psychopathological symptoms. Pubertal timing refers to the timing
when pubertal development occurs in relation to peers, i.e., it
relates to whether an adolescent is ahead of peers in pubertal
development (early pubertal timing), in line with peers (on-time) or
behind peers in pubertal development (late pubertal timing). In this
regard, not having applied the pubertal stage categorization (e.g.,
by means of Tanner stages) is a limitation to take into account in
future similar studies (36).
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Abstract

Introduction: an evaluation of an athlete’s dietary intake may help to understand the dietary inadequacies that are found in athletes and how
other factors, such as nutritional knowledge and age, might also influence their food behavior.

Objective: to evaluate and compare the dietary intake and the nutrition knowledge between adult and adolescent table tennis players.

Method: forty-two competitive athletes (25 adolescents and 17 adults) responded to two non-consecutive 24-hour recalls and a validated nutri-
tional knowledge questionnaire. Numerical and categorical variables were compared between groups by using independent-sample Student’s
t-tests and Pearson’s Chi-square test, respectively.

Results: the adolescents showed lower intakes and higher inadequacies in the ingestion of micronutrients (p < 0.05). Most of the adolescents
rated their dietary quality as excellent/good, while a higher prevalence of the adults rated their dietary quality as being poor/very poor (p < 0.05).
The nutritional information sources that were most used by the adolescents and the adults were their parents and the internet, respectively. The
between-group analyses showed that the adults had a higher nutrition knowledge than the adolescents (p < 0.05).

Conclusions: the athletes showed poor dietary habits, low levels of nutritional knowledge, as well as the use of low quality nutritional infor-
mation sources. The adolescents showed a higher prevalence of nutrient inadequacies, lower nutritional knowledge levels, as well as a worse
self-perception of dietary quality than the adults.

Resumen

Introduccion: una evaluacion de la ingesta alimentaria de atletas puede ayudar a entender las principales inadecuaciones en la dieta y como
otros factores como el conocimiento sobre alimentacion y la edad pueden también influenciar en sus comportamientos alimentarios.

Objetivo: evaluar y comparar la ingesta alimentaria y el conocimiento sobre nutricién entre jugadores de tenis de mesa adultos y adolescentes.

Métodos: cuarenta y dos atletas de competicion (25 adolescentes y 17 adultos) respondieron dos recordatorios de 24 horas de dias no con-
secutivos y un cuestionario validado de conocimiento sobre nutricion. Las variables numéricas y categoricas se compararon entre los grupos
mediante el uso de pruebas t de Student para muestras independientes y la prueba de Chi-cuadrado de Pearson, respectivamente.

Resultados: los adolescentes mostraron menor consumo y mayor inadecuacion en la ingestion de micronutrientes (p < 0,05). La mayoria de los
adolescentes clasificaron su dieta como excelente/buena, mientras que la mayoria de los adultos clasificaron la calidad de su dieta como baja/muy
baja (p < 0,05). Las fuentes de informacion nutricional mas utilizadas por adolescentes y adultos fueron sus padres e internet, respectivamente.
El andlisis de las interacciones grupales mostré que los adultos tuvieron mejor conocimiento sobre nutricion que los adolescentes (p < 0,05).

Conclusion: los atletas mostraron habitos alimentarios inadecuados, bajo conocimiento sobre nutricién y utilizacién de fuentes de informacion
sobre nutricion de baja calidad. Los adolescentes tuvieron mayor prevalencia de ingesta inadecuada de nutrientes, menor conocimiento sobre
nutricion y una peor percepcion de la calidad de su dieta en comparacion con los adultos.
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INTRODUCTION

Ever since it was introduced as an Olympic sport in Seoul,
Korea, in 1988, competitive table tennis has grown in status at
national and international levels and it is now played by more
than 40 million people worldwide (1). Table tennis belongs to the
racket sports group, as does badminton, squash, and tennis. It
is characterized by continuous changes of rhythm and intensity,
with repeated fast actions of short duration. It involves intermittent
periods of explosive and high-intensity muscle activity, requiring
significant energy from both the anaerobic alactic and aerobic
energy systems (1).

Nutrition is considered to be an essential factor for success in
sports, as it may affect a player’s ability to train, play and recover
from exercise (2). Athletes should consume diets that provide
adequate amounts of nutrients, by consuming a variety of foods
and the recommended number of servings, as specified in the
food guide pyramids (2). Adolescents that participate in sports
competitions deserve even more attention, due to the psycho-
logical and physiological stress to which they are exposed. Thus,
additional care should be given to their diet, since the extra needs
of their physical activities are additional to their nutritional needs
for growth and development (3).

Previous studies have indicated that many athletes have
sub-optimal dietary intakes (4,5). This might be related to their
low levels of nutritional knowledge and the use of low quality
nutritional information sources (4,5). It has also been argued that
cultural backgrounds, taste preferences, together with appetite
and cooking skills, may inhibit the implementation of appropriate
dietary strategies by the athletes themselves (6). However, such
food behavior might be differently influenced according to age.
During adolescence, dietary habits are highly dependent on the
food behavior of their parents (3), while in adulthood, despite
having higher educational levels and greater health awareness,
many athletes have difficulties in adapting to a healthier diet, due
to the lack of time for meal preparation (7).

An evaluation of an athlete’s dietary intake may help to under-
stand the principal dietary inadequacies that are found in ath-
letes and how other factors, such as nutritional knowledge and
age, might also influence their food behavior. However, only a few
studies have evaluated the athletes of racket sports (8,9) and, to
the best of our knowledge, none of them have been conducted
on table tennis athletes. Therefore, the objective of the present
study has been to evaluate and compare the nutritional knowledge
and the dietary intake between adult and adolescent competitive
table tennis players.

MATERIALS AND METHODS

STUDY SAMPLE
Table tennis players from three clubs in the State of Sergipe,

Brazil, volunteered to participate in the research. To be eligible
for the study, a participant had to be federated, had to have been
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practicing table tennis, as well as to have participated in at least
two tournaments in the previous year. Those individuals with a
chronic or an acute disease, or who were on any medication,
were excluded.

The data collection occurred during training and two state
championships, between September and December of 2015.
Forty-two athletes agreed to participate in the study. Thirty-three
athletes from the regional training center team, together with nine
athletes from two other smaller teams in the capital and from
a city in the interior of the state, were all evaluated. During the
previous year, 25 athletes participated in national competitions
(20 were medalists) and 24 participated in regional competitions
(13 were medalists). All of the participants were participating in
state competitions.

Twenty-five athletes were adolescents (age range: 10-19 years)
and 17 were adults (age range: 21-56 years). All of the adults
were male, while two adolescents were female and 23 were male.
There was no difference in the results when they were analyzed
without the female athletes; thus, they were included. The ath-
letes responded to a nutritional knowledge questionnaire and,
in sequence, nutritional assessments were performed. Written
informed consent was given by all participants and, if they were
not of legal age, their parents. Inform assent was also obtained
from the adolescents.

This study was conducted according to the guidelines as
laid down in the Declaration of Helsinki and all of the proce-
dures involving the human subjects were approved by the
Research Ethics Committee of the Tiradentes University
(C.A.A.E.53350316.5.0000.5371).

ANTHROPOMETRY AND DIETARY INTAKE
ASSESSMENTS

The anthropometric measurements were performed following
the techniques as proposed by Lohman et al. (10). The athlete’s
height was measured to the nearest 0.1 cm by using a stadiom-
eter (AlturaExata®) and their body weight was measured to the
nearest 0.1 kg by using an electronic scale (LIDER®).

Their dietary intake was assessed by using two non-consecu-
tive 24-hour food recalls (one day of the week and one weekend
day). The data on the food that had been consumed, the weight
information, the portion sizes, and the food preparation techniques
were also collected.

The dietary intake was calculated by using the software AVA-
NUTRI 4.0 (Avanutri Informatica Ltda., Rio de Janeiro, Brazil). To
increase data reliability, energy and nutrients were analyzed hier-
archically based upon the following nutrient databases: Brazilian
Food Composition Table (11), Brazilian Institute of Geography and
Statistics Food Composition Table (12) and the National Nutrient
Database for Standard Reference from the United States Depart-
ment of Agriculture (13). For any processed foods for which the
nutritional information was not available, the data was obtained
from the nutritional fact labels that were available on the food
companies’ websites.
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ENERGY, NUTRIENT AND FOOD PORTION
EVALUATIONS

The basal metabolic rate (BMR) was estimated using the Scho-
field et al. (14) equation. The activity level factor was estimated
according to the number of training hours (15). The proportions
of energy intake and the basal metabolic rate (El:BMR) were com-
pared by using the Goldberg cut-off points method (16), which
was aimed at assessing the underreporting magnitude.

The nutrient intake classification was performed after a compar-
ison of the specific recommendations (2). The carbohydrate intake
was compared to the recommendation of 5-7 g/kg/day, while to
evaluate the protein ingestion, the recommendation of 1.2-2.0 g/kg/
day was used. The World Health Organization (WHO) guidelines (17)
were used in order to evaluate the ingestion of total fat, cholesterol,
and the fatty acid compositions of the diets. In order to evaluate the
fiber intake, the cut-off points as proposed by Williams, Bollella and
Wynder (18) were used (adolescents: chronological age plus five
grams of fiber; adults: at least 25 g of fiber/day).

The following criteria were adopted in order to calculate the
percentages of inadequacy of the athletes (19). The individuals
with intakes below the recommendations of carbohydrate, fiber,
monounsaturated fat and polyunsaturated fat were considered
as being inadequate. For total fat, cholesterol and protein, the
athletes who consumed more than the recommended intake were
also considered as inadequate.

The ingestion of micronutrients was classified following the
Dietetic Reference Intakes Standard. According to the American
Institute of Medicine (15), the intakes of vitamins and minerals
under the estimated average requirement (EAR) were considered
as inadequate. Since the mean intake of sodium in Brazil is ele-
vated, the values of the tolerable upper intake level (UL) were
used in order to determine the prevalence of individuals with an
inadequate intake of this nutrient (15).

The consumption of food portions was compared to the recom-
mendations as proposed by the Brazilian Food Pyramid (20). The
percentages of inadequacy were calculated from the prevalence
of those individuals below the proposed recommendations, except
for oils, fats, sugars and sweets. For these groups, the inadequacy
percentages were obtained from the prevalence of the individuals
who were over the recommended portions number.

NUTRITIONAL KNOWLEDGE

A two-part questionnaire was distributed to all of the athletes.
The first part of the questionnaire presented demographic ques-
tions, including age, education level, hours of training/week, a
rating of their own diet quality, reasons for not eating healthier
food (responded only to those that rated their own diet quality as
poor), as well as their nutritional information sources (21).

The second part of the questionnaire consisted of a validat-
ed nutritional knowledge test (22,23). The questionnaire had 14
questions divided into three sections. The first section contained
three multi-choice questions about the basic aspects of nutrition.
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The second part consisted of a question that was related to the
Brazilian Food Guide Pyramid, where the athletes had to fill in the
pyramid with the correct food groups. The third section addressed
the issue of sports nutrition and it was comprised of ten state-
ments to which the athletes should mark “yes” if they agreed with
the statement, “no” if they disagreed with the statement, or “do
not know” if they were unsure. The correct issues were worth a
plus point and the wrong or “do not know” answers received no
points. The average percentages of the correct answers were
calculated.

The questionnaire had its discriminative validity determined in
a previous study by our research group (21). The test was applied
to 19 graduates of the 4" period of nutrition and to 16 adolescent
athletes. To be considered as valid, the questionnaire had to be
able to differentiate the participants at different levels of knowledge.
After the application, the students had a significantly higher mean
percentage of correct answers (97.4%) than did the athletes (57%).

STATISTICAL ANALYSIS

The software SPSS, version 17.0 (SPSS Inc., Chicago, IL, USA)
was used for the statistical analyses. The numerical variables have
been presented as mean and standard deviations (SD). Non-nor-
mally distributed variables were presented as medians and inter-
quartile range (ICC). For the categorical data, absolute and relative
prevalence were used. Continuous measurements were compared
between the adolescents and the adults by using independent-sam-
ple Student’s t-tests and the categorical data was compared by
using Pearson’s Chi-square test. Non-normally distributed data were
compared by the Mann-Whitney non-parametric test. Pearson’s
correlation coefficients between the ingestion of key nutrients that
are commonly used to analyze diet quality in nutrition knowledge
studies (calcium, phosphorus, sodium, fiber, total fat, dairy, vege-
tables, fruits, sweets, oils and fats) and the nutritional knowledge
measurements were also calculated (6). Non-normally distributed
variables were log-transformed before correlation analysis.

Due to underreporting, the residual method was used in order
to obtain energy adjusted amounts of nutrients and food portion
intakes (24). The method is an alternative to control for confound-
ing the total energy intake and to remove the extraneous variations
due to the total energy intake.

The internal consistency of the nutritional knowledge ques-
tionnaire was obtained by Cronbach’s alpha coefficient (o). A
minimum value of 0.70 was recommended by Rowland, Arkkelin
and Crisler (25). For all analyses, a statistical significance was
setatp < 0.05.

RESULTS

The adolescents and the adults had a mean of 13.8 + 2.5
and 33.6 = 10.8 years (p < 0.05), respectively. There was no
difference between the athlete’s hours of training per week (ado-
lescents: 6.4 + 4, adults: 5 + 1.5, p < 0.05).

[Nutr Hosp 2018;35(5):1124-1130]
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Most of the adolescents (92.8%) were at middle/high school, while
all of the adults had completed a higher education degree. There were
no differences between the groups in the prevalence of underreport-
ing (adults: 58.8%, n = 10; adolescents: 36%, n =9, p < 0.05).

The athletes from both groups showed a high prevalence of
inadequacy in their ingestion of cereals, vegetables, dairy and
sweets and more than half of the adolescents were inadequate
in their ingestion of fruits and legumes (Fig. 1).

The adolescents showed a higher intake of carbohydrate and
protein and a lower ingestion of vitamins A, B5, B6, C, calcium,
zinc and phosphorus (Table I). Both groups showed a high prev-
alence of inadequacy in the ingestion of nutrients. However, the
adults were more inadequate in their ingestion of carbohydrate
and protein, while the adolescents showed a higher inadequacy
in vitamins B6, B9, C, and phosphorus (Table I).

A higher prevalence of adolescents rated their dietary quality
as excellent/good, while a higher prevalence of adults rated their
dietary quality as poor/very poor. The adults reported that habit

was the reason for not eating healthier. The nutritional information
sources that were most used by the adolescents and the adults
were their parents and the Internet, respectively (Table Il).

The internal consistency values of the nutritional knowledge
questionnaire showed an acceptable reliability for both groups
(adults: 0.88; adolescents: 0.86). The between-group analyses
showed that the adults had a higher nutritional knowledge than
did the adolescents (Table IIl).

Negative correlations were found between adults’ total nutri-
tional knowledge and their sodium intake (r = -485) (p < 0.05).
There was no correlation between adolescents’ nutrition knowl-
edge and dietary intake.

DISCUSSION

To the best of our knowledge, this is the first study that has
evaluated the dietary intake and the nutritional knowledge of table

Table I. Nutrient intake and prevalence of inadequacy in adult and adolescent table tennis

players (n = 42)

Nutrients Adolescents (n = 25) Adults (n = 17)
Median Inadequacy Median Inadequacy
(ICC) % (ICC) %
Carbohydrate (g/kg) 4.9 (4-6.6)* 48 3.2(2.7-3.8) 88t
Protein (g/kg) 1.8 (1.4-2.3) 24 1.1(0.6-1.5) 64.7
Fat (%) 25.4 (20-29) 16 26.6 (19-32) 353
SAF (%) 7.4 (6-11.6) 28 9.4 (6-13.1) 353
MUFA (%) 4.6 (3.3-6.6) 96 5.2 (3.3-10) 76.5
PUFA (%) 3 (2-4.6) 88 4.3 (2-5.1) 88.2
Fiber (g) 10.3(7.7-19) 80 15 (10-17) 94.1
Vit. A (ug) 211 (134-377) 80 484 (326-882)" 70.6
Vit. C (mg) 93.7 (15-197) 367 610 (553-628)* 0
Vit. B1 (mg) 1(0.8-1.3) 24 1.2(0.7-1.5) 53
Vit. B2 (mg) 1.4 (0.5-3.3) 40 1(0.7-2.5) 41.2
Vit. B5 (mg) 2.3(1.4-3.2) 96 3.4 (3-4.4) 88
Vit. B6 (mg) 1(0.4-1.5) 52t 7.2 (5.6-7.6) 0
Vit. B9 (ug) 80.9 (55-107) 100t 108 (0-263) 76.5
Vit. B12 (ug) 1.8 (1.2-2.8) 52 3.2(1.2-3.8) 353
Vit. E (mg) 7.7 (5-12) 72 8.1(6-16) 58.8
Calcium (mg) 386 (243-667) 96 648 (603-696)* 100
Iron (mg) 13 (6-48) 40 10 (8.6-14.6) 53
Zinc (mg) 6.1(3.9-7.8) 80 8.8 (7.5-13.8)* 58.8
Sodium (mg) 2,305 (660-3,897) 52 2,485 (1,940-3,981) 64.7
Phosphorus (mg) 711 (542-907) 841 900 (898-904)* 0

Vit.. vitamin; SAF: saturated fatty acids. MUFA: monounsaturated fatty acids, PUFA: polyunsaturated fatty acids. *p < 0.05 by Mann-Whitney test. 'p < 0.05 by
Pearson’s Chi-square test or Fisher's exact test.
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Table Il. Self-perception of dietary
quality and nutrition information sources
of adult and adolescent table tennis
players (n = 42)

Adolescents | Adults
Variables (n = 25) (n=17)
n (%) n (%)
Self-perception of dietary quality
Excellent/Good 23 (92)* 11 (64)
Poor/Very poor 2(8) 6 (35)*
Reasons for not eating healthier’
Lack of time 0 2 (11.8)
Habit 1(4) 5 (29.4)*
Lack of interest in healthy food 2(8) 3(17.6)
Nutrition information sources
Television 3(12) 6 (35.3)
Internet 5(20) 7(41.2)
Parents 11 (44) 3(17.6)
Dietitian 2(8) 1(56.9)
Athletic trainer 2(8) 1.9
Physician 2(8) 4(23.5)
Do not seek information 7(28) 1(5.9

*n < 0.05. "Responded only by those that rated their own diet quality as
poor/very poor. The other categories were not presented due to the lack of
responses.

Table lll. Mean (standard deviation) of
the nutrition knowledge of adult and
adolescent table tennis players (n = 42)

Nutrition Adolescents Adults
knowledge (n = 25) (n=17)
categories Mean (SD) Mean (SD)

Total 55(12) 66.7 (10)*
Basic nutrition 82.5(23) 97 (9.4)
Food pyramid 14 (8) 17.6 (10)
Sports nutrition 63.2 (20) 79.4 (21)*

*n < 0.05 by independent t-test.

tennis players. The table tennis game is characterized by periods
of effort and rest. For the fast and powerful movements during a
rally, it is the anaerobic system that is decisive, as it represents
the difference between winning and losing (1). Therefore, mus-
cle glycogen appears to be the main source of energy during
the game (1). In the present study, the athletes showed a high
prevalence of inadequacy in carbohydrate, which may negatively
affect their performances. Fatigue by low glycogen levels may be
manifested by decrements in power, stamina, poor positional play,
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and mistimed or miss-hit strokes, which may lead to a decline in
the accuracy of the shots played (26).

Athletes from both groups showed a poor quality of diet. This
was demonstrated by the high prevalence of inadequacies in
their ingestion of fruits, vegetables, sweets and dairy. The low
variety of food groups may have contributed to the inadequate
intake of important nutrients, such as fiber, unsaturated fat and
vitamins. Fiber and unsaturated fat have a role in the prevention
of metabolic diseases (17,18), while B-complex vitamins act as
enzymes during the reactions of energy production. Antioxidants
(i.e., vitamins E and A) may help in the prevention of oxidative
damage that is caused by exercise (2).

Only a few studies have analyzed the dietary habits of athletes
from the racket sports and most of them have been conducted
on tennis athletes (9). As far as we know, this is the first study
that has addressed the dietary behavior of table tennis play-
ers. The inadequacies that were found were similar to those
that have been observed in badminton athletes (8). These were
higher than those that have been observed in the most stud-
ied modalities, like endurance sports (27), together with other
intermittent modalities, such as tennis (9). It should be noted
that, different from table tennis, the sports cited above have
been researched for more years and have detailed and practical
guideline positions (28,29). This knowledge might have been
transferred to athletes by health professionals and public poli-
cies, thus, influencing the cultures of the sport. Therefore, the
present study is relevant, as it may serve as a way of catching
the attention of sports professionals and table tennis athletes
to the importance of an adequate diet. Future studies should
elaborate on sport-specific guidelines for this sport.

The results have shown that dietary inadequacies were found in
both groups, however, the adolescents showed a high prevalence
of inadequacy and lower nutrient intakes than the adults. Simi-
lar results were found by Keppling et al. (30). Nutritional deficits
and poor eating habits in adolescent athletes may compromise
growth and contribute to the occurrence of injuries. Chiplonkar et
al. (31) found that lower levels of calcium, zinc, folate and vitamin
C were associated with a short stature and these lower levels may
increase the risk of bone injuries. Low levels of zinc may affect a
cognitive performance (32), which might influence those abilities
that are decisive for achieving success in a table tennis game,
such as motor control, coordination and decision making.

The adolescents also showed a worse self-perception of dietary
quality than did the adults. This result might be related to the
lower levels of nutritional knowledge found in this group. Studies
reporting on the influence of age on nutritional knowledge have
consistently found that younger participants score lower than mid-
dle-aged individuals, possibly by the lack of interest in nutrition
(adolescents consider nutritional knowledge less relevant) and
differences in the participant’s levels of education (33). Levels of
education have been associated with superior performances on
other nutritional knowledge instruments and this has been more
than likely supported by the capacity to use written material, in
order to gain nutritional knowledge and then to implement favor-
able lifestyle behaviors (34).

[Nutr Hosp 2018;35(5):1124-1130]
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Nutritional knowledge is one of the few modifiable determinants
of dietary behavior. Individuals with a higher nutritional knowledge
are almost 25 times more likely to meet the present recommen-
dations for fruit, vegetable and fat intakes, than those with a low
knowledge (34) and have a healthier diet (6).

Differently from those studies involving adults, research regard-
ing adolescents has found fewer, or no correlations, between
nutritional knowledge and dietary practices (35,36). The scarcity
of association may be due to the numerous barriers that can
hinder adolescent athletes from translating nutritional knowledge
into practice. The adolescents may have difficulties in achieving an
appropriate intake of some nutrients, due to the increased needs
that are related to growth. In addition, their search for identity, their
struggle for independence and acceptance, which are character-
istics of this phase, may be expressed through eating less healthy
foods, or not eating as an act of parental defiance. The high vul-
nerability to societal and peer pressure, often reinforced by the
media, may also negatively influence their dietary practices (37).

The results of the present study have shown that the table
tennis players had poor dietary habits and a low level of nutrition
knowledge, thus, such nutritional interventions in this population
are warranted. Nutritional education programs should specifically
target gaps in the knowledge. In this way, an explanation of food
pyramids would help to encourage and emphasize the importance
of a healthy diet. Strong declarative knowledge, without procedural
skills, may not translate to a healthier dietary intake, so specific
nutritional advice about the ingestion of cereals, dairy foods, fruits
and vegetables should be included. Future studies should also
test the efficacy of nutritional education programs that involve
trainers, parents and web-site interventions, as these are the most
used nutritional information sources for athletes, and analyze the
impact of these interventions on table tennis performance.

LIMITATIONS

Despite the relevance of the present study, some methodolog-
ical limitations must be taken into consideration. The analysis of
food intakes by using two 24-hour recall periods is a limiting fac-
tor. However, it was necessary to use this particular method due
to the operational difficulties in accessing the same participant
more than twice. According to Magkos and Yannankolia (38), in
these cases, the use of less than three 24-hour recall periods
might be an alternative. Other works have also used this method
(22). The low number of participants may also be a limitation
since bigger samples reduce the inter-subject variability when
assessing dietary intake.

CONCLUSION

The present study has shown that table tennis players have
inadequate dietary habits and low levels of nutritional knowledge.
They also use a low quality of nutritional information sources.
When comparing the groups according to age, the adolescents
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showed higher dietary inadequacies, a worse self-perception of
dietary quality, as well as lower nutritional knowledge levels, than
did the adults. There was only a negative moderate correlation
between nutrition knowledge and sodium intake in adults.
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Abstract

Introduction: the relevance of sociocultural factors with respect to etiology, development and treatment of eating disorders has been supported
by many studies.

Objectives: the aims of this study were: a) to analyze the different effects of the aesthetic body shape model on adolescents with anorexia nervosa
(AN) vs bulimia nervosa (BN); b) to analyze possible differences, regarding that body shape model, between patients with purging behaviors vs
non purging types of patients; and c) to explore the relationship between the influence of the aesthetic body shape model and other clinically
relevant variables such as body dissatisfaction, eating attitudes and personality traits.

Methods: the sample comprised 104 adolescents suffering from AN and BN. The Questionnaire of Influences on the Aesthetic Body Shape
Model (CIMEC-40), the Body Shape Questionnaire (BSQ), the Eating Attitudes Test (EAT-40) and the Millon Adolescent Clinical Inventory (MACI)
were applied.

Results: the aesthetic body shape model of thinness influenced 77.9% of this sample, this influence being higher in the case of BN patients.
In addition, that influence was stronger in the purging-type patients than in the non-purging type. Moreover, there was a significant and positive
correlation among the influence of the aesthetic body shape model, body dissatisfaction and severity of eating symptoms. Finally, there seems
to exist some personality traits more vulnerable to be affected by sociocultural factors.

Conclusions: in view of these results, it is necessary that psychotherapeutic approaches take into account the influence of sociocultural factors
and body dissatisfaction mainly in the case of adolescents with BN.

Resumen

Introduccion: la relevancia de los factores socioculturales en la etiologia, el desarrollo y el tratamiento de los trastornos de la conducta alimentaria
ha sido apoyada por varios estudios.

Objetivos: los objetivos del presente estudio fueron evaluar las diferencias en la influencia del modelo estético corporal en adolescentes diag-
nosticadas de anorexia nerviosa (AN) y bulimia nerviosa (BN), y explorar la relacion existente entre la influencia del modelo estético corporal y
otras variables clinicamente relevantes, como la insatisfaccion corporal, la presencia de conductas purgativas, las actitudes hacia la comida y
los rasgos de personalidad.

Método: la muestra se compuso de 104 adolescentes con diagndstico de ANy BN. Los instrumentos de evaluacion utilizados fueron el Cuestion-
ario de Influencias sobre el Modelo Estético Corporal (CIMEC-40), el Body Shape Questionnaire (BSQ), el Test de Actitudes Alimentarias (EAT-40)
y el Inventario Clinico para Adolescentes de Millon (MACI).

Resultados: los resultados obtenidos indican que la mayoria de la muestra esta influenciada por el modelo estético corporal de delgadez. En
cambio, las pacientes con BN estan significativamente mas influenciadas por el modelo estético que las pacientes con AN, provocando en las
pacientes con BN una mayor insatisfaccion corporal y propiciando la aparicion de sintomas bulimicos, sobre todo de tipo purgativo. Por otro lado,
parecen existir rasgos de personalidad mas susceptibles a la influencia de los factores socioculturales, que pueden mediar entre la influencia
del modelo estético, la insatisfaccion y la aparicion de sintomas.

estético corporal.

Insatisfaccion Conclusiones: a la vista de los resultados, se requiere que las medidas de intervencion psicoterapéuticas se adapten a la mayor influencia de
corporal. los factores socioculturales y de insatisfaccion corporal en la BN durante la adolescencia.

Received: 03/02/2018 e Accepted: 21/02/2018 Correspondence:

i i i i ) i Belén Barajas-Iglesias. Hospital Clinico Universitario
Barajas-Iglesias B, Jauregui-Lobera I, Laporta-Herrero |, Sated-German MA. The influence of the Lozano Blesa. Av. San Juan Bosco. 15. 50009
aesthetic body shape model on adolescents with eating disorders. Nutr Hosp 2018;35(5):1131-1137 Zaragoza, Spain '

DOI: http://dx.doi.org/10.20960/nh.1826 e-mail: belenbarajas@hotmail.com

©Copyright 2018 SENPE y ©Aran Ediciones S.L. Este es un articulo Open Access bajo la licencia CC BY-NC-SA (http://creativecommons.org/licenses/by-nc-sa/4.0/).



1132

INTRODUCTION

The aesthetic body shape model of thinness in our cultural con-
text brings a message of thinness as synonymous of beauty and
success (1). Sociocultural influences (e.g., media) are an import-
ant outlet for the model of thinness. Several studies have reported
a relative increase of publications about diets, weight loss, diet
products and physical exercise in the last decades (2,3). Other
studies show that weight and body measurements of models and
celebrities have been decreasing over time (4,5). These findings
suggest that currently we are immersed in a culture of thinness,
the body shape model being increasingly slim. Despite media are
an important transmitter of body models, they are not the unique
factor involved. Several studies highlight the relevance of family
and peers in the transmission of this body model of thinness (6).

Bodly dissatisfaction refers to the discomfort caused by the neg-
ative self-evaluation of a person with respect to their own weight
and body shape (7). Previous studies have reported relevant data
about the relationship between the interiorization of thinness ideal
and the increase of body dissatisfaction and symptoms of eating
disorders (ED), mainly in adolescents (8,9). Adolescence is a period
of life in which frequent concerns about physical appearance arise,
S0 dissatisfaction and eating behavior disturbances emerge in order
to compensate that dissatisfaction thus reaching a thinness ideal
(10). A recent meta-analysis supports the hypothesis that media
enact a thinness ideal that causes body dissatisfaction (8).

The direct relationship between interiorization of thinness
ideal and disordered eating behaviors has been supported by
many studies (11,12). Those studies based on interventions on
the aesthetic body shape model have showed prospectively that
decreasing of internalization of thinness ideal is associated to
reduction of ED symptoms (13).

These findings add data about the relevance of sociocultural factors
(e.9., the influence of the aesthetic body shape model) with respect to
etiology, development and treatment of ED. In this regard, those factors
must be taken into account when designing treatment programs in
ED. Nevertheless, studies on this field have several limitations. First
of all, most of those studies have been developed in general pop-
ulation and the analyses have been focused on risk factors for ED
regardless of the severity of symptoms. Thus, it is recommended to
evaluate the influence of the aesthetic body shape model not only in
risky populations but also in clinical samples. The majority of studies
have been focused on how the thinness ideal influences the risk for ED
but there is a shortage of research about the differences with respect
to the degree of the thinness ideal interiorization comparing subtypes
of ED. Bearing in mind the status of art in this field of study, in the
current one we have analyzed differences between anorexia nervosa
(AN) and bulimia nervosa (BN) and other variables have been included
(purging behaviors, eating attitudes and personality traits). Based on
clinical observations and previous research, these variables have been
reported to be relevant in order to distinguish the different subtypes
of ED. Specifically, following the Diagnostic and Statistical Manual of
Mental Disorders (4™ ed. text rev), the presence of purging behaviors
is the variable to distinguish between BN purging-type and BN non-
purging-type (American Psychiatric Association [APA], 2000). In the
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Diagnostic and Statistical Manual of Mental Disorders (5" ed.) these
purging behaviors, along with the presence of episodes of bingeing,
remain relevant to establish differences between AN restrictive-type
and AN purging-type (APA, 2013). Eating attitudes have been identified
as important to improve the knowledge about clinical variability of ED
patients (14). With regards to personality, there are several studies
reporting significant differences when comparing AN and BN (15-17).

The current study aims: a) to evaluate the different effects of the
aesthetic body shape model on adolescents with anorexia nervosa
vs bulimia nervosa; b) to analyze possible differences, regarding
that body shape model, between patients with purging behaviors
vs non purging types of patients; and c) to explore the relationship
between the influence of the aesthetic body shape model and
other clinically relevant variables such as body dissatisfaction,
eating attitudes and personality traits.

METHODS

PARTICIPANTS

A non-probabilistic-intentional sample comprised of 104 patients,
aged 13-18 (M = 15.47, SD = 1.43) was studied. There were
seven males (6.7%) and 97 females (93.3%). Patients received
treatment in the Eating Disorders Unit-Child and Adolescent Psychi-
atry (EDU-CAP) of the Hospital Clinico Universitario Lozano Blesa in
Zaragoza, Spain (HCU-LB), between January 2008 and June 2012.
The inclusion criteria were: a) to have a diagnostic of AN (n = 66) or
BN (n = 38) following the DSM-IV-TR criteria (18); and b) to have
undergone the evaluation protocol consisting of several question-
naires. Regarding the exclusion criteria, they were: a) the existence
of neurological disorders; b) the presence of mental retardation; and
¢) to suffer from ED not otherwise specified.

The sample demographic characteristics are summarized in
table I. There were 66 patients with AN and 38 with BN. Within
the AN group, 75.75% (n = 50) were of the restrictive-type while

Table I. Sex, age, weight and BMI by
groups (n =104)

Group
AN BN

Sex (n)

Males 6 1

Females 60 37
Age (years)

Mean (SD) 15.27 (1.50) 15.82 (1.24)
Weight (kg)

Mean (SD) 46.34 (6.81) 54.09 (9.17)
BMI (kg/m?)

Mean (SD) 17.68 (1.88) 20.76 (2.85)

AN: anorexia nervosa; BN: bulimia nervosa, SD: standard deviation; BMI:
body mass index.

[Nutr Hosp 2018;35(5):1131-1137]
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24.24% (n = 16) were of the purging type. In the case of the BN
group, 86.84% (n = 33) were of the purging type and 13.15%
(n = 5) were of the non-purging type. Considering the differ-
ent diagnostics and the clinical interview, these data show that
47.11% (n = 49) had purging behaviors (e.g., vomits, laxa-
tives abuse diuretics or enemas) while 52.88% (n = 55) were
non-purging types. In this case, patients showed other pathologi-
cal behaviors such as compulsive physical exercise, hyperactivity,
skipping meals, etc.

INSTRUMENTS

— Clinical interview to diagnose ED following the DSM-IV-TR
criteria (18). It was developed by a psychiatrist and a clinical
psychologist, both members of the EDU-CAP.

— Questionnaire of the Influences on the Aesthetic Body Shape
Model (CIMEC-40) (19). This instrument explores the inte-
riorization degree of influences promoted by social factors
with respect to the thinness ideal. The CIMEC-40 comprises
40 items (with three possible responses) which evaluate five
areas: discomfort related to body image, influence of adver-
tisements, influence of verbal messages, influence of social
models and influence of social contexts. This questionnaire
was developed and validated in Spanish population and it
shows adequate psychometric properties, with an internal
consistency (Cronbach’s alpha) of 0.93. The cut-off point
is set at 23 and higher scores indicate greater influence
of social models. CIMEC-40 is considered as a valid and
reliable instrument to evaluate the influence of social factors
on the thinness ideal.

— Body Shape Questionnaire (BSQ) (20). This instrument was
adapted by Raich et al. (1996) (21) in Spanish population.
It aims to evaluate body dissatisfaction related to body
self-perception. BSQ comprises 34 items with six possible
responses and it explores four factors: body dissatisfaction,
fear of gaining weight, feelings of law self-esteem related to
appearance and desire to lose weight. BSQ has sown high
reliability (Cronbach’s alpha between 0.95 and 0.97).

— Eating Attitudes Test (EAT-40) (22). It was adapted for Span-
ish population by Castro, Toro and Guimera (1991) (23). This
instrument is a screening test to detect individuals at risk for
ED, assessing fears of gaining weight, drive for thinness and
restrictive eating patterns. It comprises 40 questions with six
possible responses, which correspond to three subscales:
diet and concerns about food, perceived social pressure and
eating discomfort, and psychobiological disturbances. Higher
scores indicate more ED symptoms. The Spanish version of
the EAT-40 shows adequate psychometric properties with a
Cronbach’s alpha of 0.93.

— Millon Adolescent Clinical Inventory (MACI) (Millon, 1993)
(24). It was adapted for Spanish population by Aguirre (2004)
(25). MACl is a self-reported questionnaire, which comprises
160 items (to answer as true/false). It was designed to be
applied individually for ages ranging from 13 to 19 years.

[Nutr Hosp 2018;35(5):1131-1137]

After being adapted for Spanish population, specific scales
were established by age and sex, in all cases with adequate
psychometric properties. It evaluates 12 personality profiles,
seven clinical syndromes and eight scales of expressed con-
cerns. In the current study MACI was used to evaluate the
participants’ personality profiles. In accordance with the
aims of this study, we focus on the 12 personality profiles:

1. Introversive.

2A. Inhibited.

2B. Doleful.

3. Submissive.

4. Dramatizing.

5. Egotistic.

6A. Unruly.

6B. Forceful.

7. Conforming.

8A. Oppositional.

8B. Self-demeaning.

9. Borderline tendency.

PROCEDURE

The patients’ evaluation process started by means of individual
diagnostic interviews and was completed with a protocol including
the following questionnaires: CIMEC-40, BSQ, EAT-40 and MACI.
This is an ex post facto study which included patients who sought
treatment in the EDU-CAP of Hospital Clinico Universitario Lozano
Blesa (Zaragoza, Spain) between January 2008 and June 2012.
Patients met the above mentioned inclusion criteria. Access to
patients’ clinical data aimed the objective of this research exclu-
sively and it was done after obtaining the patients’ and parents’
informed consent. During data collection, any data which could
have identified patients were removed, thus ensuring the ano-
nymity and confidentiality of those patients who were included
in the database.

RESULTS

GENERAL DESCRIPTION OF THE RESULTS
OBTAINED REGARDING CIMEC

First of all, a descriptive and exploratory analysis of the scores
on CIMEC was performed. Those scores were classified based on
the cut-off point (> 23) established by the authors of the instrument
(19). This cut-off point permits to explore differences between indi-
viduals influenced by the aesthetic body shape model and those
who are not influenced by that model. The frequencies of patients
influenced were analyzed establishing different sample subgroups.
In order to make those subgroups, initially patients were classified
as AN patients or BN patients based on the diagnostic. Secondly,
patients were classified as purging-type patients (including AN and
BN purging types) and non-purging type patients (AN restrictive
type and BN non-purging type). Overall, 77.9% of participants were
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influenced by the aesthetic body shape model (scores on CIMEC-40
> 23) while 22.1% were not (scores on CIMEC-40 < 23). Figure 1
shows the percentage of patients influenced by the aesthetic model
and those not influenced considering the diagnostics of AN and
BN. In case of AN, these percentages were 68.18% and 31.82%,
respectively. With regard to BN, the percentages were 94.74% and
5.25%, respectively. A significant association was found between
the influence of the aesthetic body shape model and the diagnostic
of AN or BN (X2 [1] = 9.873, p < 0.05).

Figure 2 shows the frequency of patients influenced by the
aesthetic model considering the presence of purging behaviors.
In case of patients with purging behaviors, 95.91% are influenced
by the aesthetic model while in non-purging patients the percent-
age was 61.82%. A significant association was found between
the influence of the aesthetic model and to have (or not) purging
behaviors (X2 [1] = 17.494, p < 0.05).

These results show that the thinness aesthetic model influence
is more relevant in BN than in AN. In addition, the presence of
purging behaviors (regardless of the diagnostic) increases the
percentage of patients influenced by the aesthetic model.

B. Barajas-Iglesias et al.

COMPARISON BETWEEN AN AND BN PATIENTS
WITH REGARDS TO CIMEC-40 SCORES

After ensuring that variables fitted a normal distribution and
they were independent, the parametric t-test for independent
variables based on the Welch’s equation was applied. Equality
of variances was not assumed due to the result of the homosce-
dasticity Levene test (\N<1,mz> =7.225, p < 0.05), which showed
that variances of the two diagnostic subgroups were no equal.
As a result of the t-test, BN patients seem to be more influ-
enced by the aesthetic model than AN patients (tu,95.284>: -4.899,
p < 0.001). The Cohen’s d was 0.9583, which indicates a large
effect size (26). The mean scores on the CIMEC-40 were 33.45
and 48.76 for AN and BN, respectively. In addition to the signif-
icant difference between the two subgroups, it must be noted
that both AN and BN patients scored above the cut-off point of
23. Table Il shows the results obtained by means of the t-test.
To summarize, there is a significant difference between AN and
BN regarding the CIMEC scores, the greatest influence by the
aesthetic model showed by BN patients.

100
90
80
70
60

40
30

10

AN BN Total

AN = Anorexia nerviosa; BN = bulimia nerviosa

W nfluenced by the aesthetic model ONot influenced by the aesthetic model

Figure 1.

Influence of the aesthetic body shape model (CIMEC-40) on patients with AN and

BN (%) (AN: anorexia nervosa; BN: bulimia nervosa).

Non-purging patients ——‘l
Purging patients F

0 10 20 30 40 50 60 70 80 90 100

B Not influenced by the aesthetic model Dinfluenced by the aesthetic mode

Figure 2.

Influence of the aesthetic body shape model (CIMEC-40) in purging type patients
Vs non-purging type patients (%).

Table Ill. Differences between AN and BN with respect to the aesthetic body shape model

(CIMEC-40)
t-test
n Mean SD df t P
AN 66 33.45 18.12
CIMEC-40 BN 38 48.76 13.49 95.284 -4.899 0.000
Total 104 39.05 18.09

SD: standard deviation; df: degrees of freedom.
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COMPARISON BETWEEN PURGING AND NON-
PURGING TYPE PATIENTS WITH REGARDS TO
CIMEC SCORES

Again, after ensuring that variables fitted a normal distribution and
they were independent, the parametric t-test for independent vari-
ables based on the Welch's equation was applied. Equality of varianc-
es was not assumed due to the result of the homoscedasticity Levene
test (W, 1o, = 9.822, p < 0.05), which showed that variances of the
two subgroups were no equal. As a result of the t-test, significant dif-
ferences between the two subgroups (purging vs non-purging) were
found (tﬁy97 = 5.406, p < 0.001) (Table lll. In this case, the Cohen’s
d was 1.05, which indicates a large effect size (26). In sum, adoles-
cents with ED purging types are more influenced by the aesthetic body
shape model than those with ED non-purging types. While the mean
score on CIMEC obtained by the purging subgroup was 47.92, it was
31.15in the case of the non-purging subgroup. In both purging and
non-purging subgroups the mean score on CIMEC-40 was higher
than the above mentioned cut-off point.

CORRELATIONS AMONG CIMEC-40, BSQ,
EAT-40 AND MACI

The Pearson’s correlation coefficient was used in order to eval-
uate the relationship among the aesthetic body shape model (as
assessed by CIMEC-40), body dissatisfaction (BSQ), eating atti-
tudes (EAT-40) and personality profiles (MACI). Table IV sums up
the results. With respect to the relationship between the influence
of the aesthetic model and body dissatisfaction, a significant and
positive correlation was found (r = 0.849; p < 0.001), so a greater
influence of the model is related to greater body dissatisfaction.

A significant and positive correlation between the aesthetic
model and eating symptoms was also found (r = 0.620; p <
0.001). Those adolescents with more interiorization of the agsthet-
ic model tend to show more severe eating symptoms with more
pathological eating attitudes. Finally, the possible relationship
between the aesthetic model and specific personality profiles was
analyzed. As a result, significant and positive correlations were
found between the aesthetic model and the following personality

Table lll. Differences between purging and non-purging patients with respect to the
aesthetic body shape model (CIMEC-40)

t-test
n Mean SD df t p
Purging 49 47.92 13.04
CIMEC-40 Non purging ) 31.15 18.39 97.277 5.406 0.000
Total 104 39.05 18.09

SD: standard deviation; df: degrees of freedom.

Table IV. Correlation coefficients among
CIMEC-40, BSQ, EAT-40 Y MACI
considering the whole sample

| CIMEC-40

BSQ 0.8491
EAT-40 0.6201

Introversive 0.292*

Inhibited 0.303f

Doleful 0.5021

Submissive -0.053

Dramatizing -0.4391

MACI Egotistic -0.5681

Unruly 0.035

Forceful 0.109

Conforming -0.488"

Oppositional 0.4421

Self-demeaning 0.593f

Borderline 0.3921

p < 0.01; 'p < 0.05. CIMEC-40: Questionnaire of Influence of the Aesthetic
Body Shape Model; BSQ: Body Shape Questionnaire; EAT-40: Eating Attitudes
Test; MACI: Millon Adolescent Clinical Inventory.
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profiles: introversive (r = 0.232; p < 0.05), inhibited (r = 0.303;
p < 0.01), doleful (r = 0.502; p < 0.01), oppositional (r = 4.442;
p < 0.01), self-demeaning (r = 0.593; p < 0.01) and borderline
(r=0.392; p < 0.01). Other significant and negative correlations
between the aesthetic model and the following personality pro-
files were found: dramatizing (r = -0.439; p < 0.01), egotistic (r
=-0.568; p < 0.01) and conforming (r = -0.488; p < 0.01). In
case of submissive, unruly and forceful profiles, no significant
correlations were found. Summing up, these results show that
specific personality profiles are related to a great influence of
the aesthetic model (introverted, inhibited, doleful, oppositional,
self-demeaning and borderline), while other profiles (dramatizing,
egotistic, and conforming) are less related to the interiorization of
the aesthetic model.

DICUSSION

The objectives of this study were: a) to evaluate the differ-
ent effects of the aesthetic body shape model on adolescents
with anorexia nervosa vs bulimia nervosa; b) to analyze possible
differences, regarding that body shape model, between patients
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with purging behaviors vs non purging types of patients; and c)
to explore the relationship between the influence of the aesthetic
body shape model and other clinically relevant variables such
as body dissatisfaction, eating attitudes and personality traits.
Despite lots of studies have identified a significant influence of
sociocultural factors on ED symptoms, there is a shortage of
research based on clinical samples aimed to evaluate the different
influence of the aesthetic model on different diagnostic categories.

Analyzing the extent of the influence of the aesthetic body shape
model in our sample of ED patients, the results indicate that the
majority of adolescents (79.9%) are influenced by the current thin-
ness ideal. These results are similar to others which have concluded
that the interiorization of that aesthetic model is a relevant predictor
of ED symptoms (11,12,27). In addition, our results support that the
influence of the aesthetic model is a risk factor for ED (28).

With regards to the differences between AN and BN, our results
show that BN patients are more influenced by the aesthetic model
than AN patients. This finding is in accordance with others which
state that the influence of the aesthetic model is a predictor of
suffering from BN but not AN (29), and with other studies indi-
cating that sociocultural pressures to be thin correlate to bulimic
symptoms (30).

Regarding the differences between purging (vomits, laxatives,
diuretics, etc.) and non-purging types of ED, those patients with
purging behaviors appear to be more influenced by the aesthetic
model when comparing with non-purging patients. These results
support the idea that the aesthetic model pressure and dissatis-
faction predict unhealthy behaviors to control weight such as use
of laxatives or vomits (31).

Bearing in mind our objective (to explore the relationship
between the influence of the aesthetic body shape model and
other clinically relevant variables), we found that body dissatis-
faction is related to the aesthetic body shape model positively.
The influence of the aesthetic body shape model is associated
to higher levels of body dissatisfaction, thus promoting eating
behavior disturbances mainly as bulimic symptoms in our sample.
These results seem to be in accordance with previous research
which has reported that thinness ideal is a relevant predictor of
body dissatisfaction and ED (32). In our case, BN patients show
the highest risk of thinness ideal interiorization and body dissat-
isfaction, thus leading to eating behavior disorders.

Our data support that the severity of ED symptoms (as mea-
sured by EAT-40) is linked to a greater influence of the aesthetic
model. This finding is similar to the results reported by Martinez,
Toro y Salamero (1996), who state that a stronger presence and
interiorization of thinness-related cultural influences are associ-
ated with more eating symptoms.

Finally, our results support the existence of a positive correlation
between the influence of the aesthetic model and the following
personality profiles: inhibited, introversive, doleful, self-demean-
ing, oppositional and borderline. On the contrary, the correlation is
negative with respect to profiles such as dramatizing, egotistic and
conforming. These results suggest that specific personality traits
might predispose adolescents to be influenced by sociocultural
factors, thus increasing the influence of the current aesthetic body
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shape model. The Millon’s evolutionary theory considers four basic
polarities to describe different personality prototypes. These four
polarities are: a) survival strategies-existence (the pleasure-pain
polarity); b) adaptation (the active-passive polarity); c) replica-
tion (the self-other polarity); and d) processes of abstraction (the
thought-feeling polarity). By means of these polarities, Millon built
a classification system of personality prototypes. A personality
prototype may be strong, weak or neutral with respect to the spe-
cific elements of polarities (Millon and Davis, 1998). Our results
indicate that those personality traits, which correlated positively
with the influence of the aesthetic model (inhibited, introversive,
doleful, self-demeaning, oppositional and borderline), share a
lack of capacity to experience pleasure (disbalance in the plea-
sure-pain polarity). More research is necessary to understand the
nature of the relationship between personality and the current
aesthetic model influence. Nevertheless, our data are similar to
those reported in other studies indicating that some personality
traits (e.g., perfectionism) are important and might predispose to
ED through a higher susceptibility to sociocultural factors (33-
35). There are other studies reporting that ED are not the direct
result of a premorbid personality. The thinness ideal and body
dissatisfaction would precede other psychological factors such as
personality traits (36-38). It is necessary to extend the research on
personality traits and their relationship with the aesthetic model
influence not only with respect to some profiles (e.g., perfection-
ism) but including others such as those mentioned in this study.

The current study has some limitations. First, the use of self-re-
ported instruments increases the probability of false responses
(positives or negatives). Second, a control group was not included,
S0 it was not possible to compare our results with a non-clinical
sample. Third, this is a cross-sectional study. New longitudinal
studies would be necessary to explore the temporal relation
among sociocultural factors, personality traits, body dissatisfac-
tion and ED.

Summarizing, the influence of the aesthetic body shape model
is a relevant variable in ED patients as it is shown by the results
of this study. All patients are influenced by that model but more
clearly in case of BN patients. This influence would cause more
body dissatisfaction, thus leading to bulimic symptoms, especially
purging behaviors (vomits, laxatives or diuretics). Other aspect
to be taken into account refers to the fact that some personality
traits seem to be more susceptible to the influence of sociocul-
tural factors and the aesthetic model, which might be a media-
tor between the aesthetic model influence, body dissatisfaction
and ED symptoms. Previous research has reported differences
between AN and BN with respect to personality (15,39,40), so
further studies would be necessary to explore whether different
diagnostics might influence on the degree of the aesthetic model
relevance, dissatisfaction and purging symptoms.

A relevant contribution of this study refers to the thinness ideal
influence and body dissatisfaction in ED and their implication in AN
and BN. To sum up, intervention programs (prevention, treatment)
must take into account the influence of sociocultural factors and
body dissatisfaction in BN, thus adapting therapeutic programs
to different diagnostics of ED in adolescents.
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Abstract

Background: it is essential for an early nutritional intervention that utilizes effective and practical nutritional screening and evaluation tools to
diagnose nutritional status, increasing the patient’s survival.

Objective: to evaluate the agreement of the Graz Malnutrition Screening (GMS) with subjective methods of nutritional evaluation in hospitalized
patients.

Methods: descriptive cross-sectional study with adults and elderly of both sexes evaluated within 48 hours of hospital admission. Nutritional
status in cancer patients was identified by the Patient-Generated Subjective Global Assessment (PG-SGA®) and in the elderly by the Mini Nutritional
Assessment Short-Form (MNA-SF®). GMS was applied in both groups and its efficiency was compared with that of PG-SGA® and MNA-SF®.
The agreement between the methods was evaluated by the kappa test, followed by assessment of diagnostic performance and correlation test.

Results: of the 87 patients evaluated, 64.4% (56) presented nutritional risk according to GMS, while 49.4% (43) and 47.1% (41) indicat-
ed nutritional risk and malnutrition according to MNA-SF® and PG-SGA®, respectively. GMS presented moderate agreement with PG-SGA®
(p < 0.001) and MNA-SF® (p < 0.001), with high sensitivity, specificity, positive predictive value, and negative predictive value. Correlations were
observed between the GMS score and both the PG-SGA® (p < 0.001) and MNA-SF® scores (p < 0.001).

Conclusion: GMS was effective in detecting nutritional risk in hospitalized patients when compared to classic tools in the evaluation of nutritional
status in hospitalized patients.

Resumen

Introduccion: el uso de herramientas de clasificacion y evaluacion nutricional eficaces, ademas de précticas para diagnosticar el estado nutri-
cional con el fin de aumentar la supervivencia del paciente, es imprescindible para una intervencion nutricional temprana.

Objetivo: evaluar la concordancia del Graz Malnutrition Screening (GMS) con métodos subjetivos de evaluacion nutricional en pacientes hos-
pitalizados.

Metodologia: estudio descriptivo transversal con adultos y ancianos de ambos sexos, evaluados hasta 48 horas después de la admision
hospitalaria. El estado nutricional de los pacientes con céancer fue identificado mediante la Valoracion Global Subjetiva Generada por el Paciente
(VGS-GP®) y el de los ancianos, mediante el test Mini Nutritional Assesment (MNA®). EI GMS fue aplicado en ambos grupos y se compard su
eficiencia con la VGS-GP® y el MNA-SF®. La concordancia entre los métodos fue evaluada por el test de kappa.

Resultados: de los 87 pacientes evaluados, el 64,4% presentd riesgo nutricional segun el GMS, mientras que el 49,4% y el 47,1% indicaron
riesgo nutricional y desnutricion de acuerdo con el MNA-SF® y la VGS-GP®, respectivamente. EI GMS presenté una concordancia moderada con
la VGS-GP® (p < 0,001) y el MNA-SF® (p < 0,001), con alta sensibilidad, especificidad, valor predictivo positivo y valor predictivo negativo. Se
observaron correlaciones entre la puntuacion del GMS con las puntuaciones de la VGS-GP (p < 0,001) y de la MNA-SF (p < 0,001).

Conclusion: el GMS fue eficaz en la deteccion del riesgo nutricional en pacientes hospitalizados, en comparacion con las herramientas clasicas
en la evaluacion del estado nutricional de pacientes hospitalizados.
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INSTRUMENTS IN HOSPITALIZED PATIENTS

INTRODUCTION

Hospital malnutrition is a global public health problem, with a
prevalence ranging from 20% to 50%, depending on the evalua-
tion method used, the population evaluated, as well as the char-
acteristics of the place and country where the evaluation is being
performed (1-3). In general, malnutrition affects mainly patients
with chronic non-transmissible diseases, due to the severity of the
disease and the treatment used (4).

Malnutrition is related to loss of appetite, reduction of food
intake, catabolism, and malabsorption of nutrients, with diverse
consequences, such as decline in functional capacity and mus-
cle function, reduction of bone mass and cognitive function, and
dysfunction of the immune system, with consequent worsening of
the clinical and nutritional prognosis, increased length of hospital
stay, and morbidity and mortality (1,4,5). Therefore, evaluating
and classifying nutritional status in patients hospitalized early
can lead to a significant improvement in the previously presented
conditions (6,7).

The nutritional status of the hospitalized patient can be identified
by different subjective methods of nutritional screening and evalu-
ation already validated and widely used in the hospital setting, the
Patient-Generated Subjective Global Assessment (PG-SGA®) and
the Mini Nutritional Assessment Short-Form (MNA-SF®), which
will be highlighted here (8,9).

PG-SGA® is a tool used in patients with cancer or other chronic
catabolic conditions and presents four sections for evaluation:
nutritional screening, nutritional assessment, nutritional interven-
tion, and monitoring of the intervention, among which it is possible
to diagnose and follow-up nutritional status with accuracy and
efficacy (10).

In the reduced version, the MNA-SF® is a nutritional screening
tool that is quick, validated and sensitive, with diagnostic precision
when compared to complete MNA and widely used in elderly
hospitalized patients (8).

Graz Malnutrition Screening (GMS) is a new nutritional screen-
ing tool that is fast, easy to apply and encompasses a variety of
pathologies. It was developed by researchers from a European
university hospital, aiming to facilitate the classification of nutri-
tional status, regardless of sex, age, and diagnosis, showing to be
innovative when compared to other instruments (11).

This tool has not been validated or tested in Brazil yet, and this
pilot study was based on the hypothesis that even in the original
version, GMS would be able to identify the nutritional risk in the
subpopulation studied. In this way, the objective was to evaluate
the agreement of the GMS with subjective methods of nutritional
evaluation in hospitalized patients.

MATERIALS AND METHODS

STUDY DESIGN AND SAMPLE

This is a cross-sectional descriptive study carried out at the
Medical Clinic and General Surgery and Reparatory Units of a
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university hospital located in Vitoria, Espirito Santo, Brazil, from
March to October 2017. The participants in the study were
adult cancer patients (20-59.9 years) and elderly patients (> 60
years) regardless of diagnosis, of both sexes and who underwent
nutritional status evaluation during the first 48 hours of hospital
admission. Patients who were taking precautions against aerosols
or those with associated cognitive or neurological changes were
not included.

The independent variables such as clinical diagnosis, sex, and
age (vears) were consulted in the medical records and later infor-
mation on nutritional status was obtained from the application of
GMS, PG-SGA®, and MNA-SF®. Anthropometric variables such
as weight (kg), height (m), and calf circumference (CC) were also
measured. Weight was measured using a Tanita® BC533 scale
with an accuracy of 100 g. Stature was obtained by means of
the portable stadiometer of the brand AlturExata®, with bilateral
scale and 0.35 to 2.13 m of extension. CC was measured with an
inelastic tape at the point of greatest perimeter with the individual
sitting, with their leg forming a 90° angle and their feet resting
on the floor (12).

The PG-SGA® has been applied only to cancer patients, adults,
and the elderly. The MNA-SF® was applied only in the elderly
regardless of clinical diagnosis. GMS was applied to all study
participants. Thus, the PG-SGA® and GMS instruments simul-
taneously evaluated 60 patients, while the MNA-SF® and GMS
evaluated 63 patients.

The study was approved by the Research Ethics Committee of
the Federal University of Espirito Santo under the number CAAE
27954014.0.0000.5060. All patients signed the informed con-
sent term.

NUTRITION SCREENING AND EVALUATION
Graz Malnutrition Screening (GMS)

The GMS was developed to facilitate and expedite the evalua-
tion of the patient’s nutritional status, regardless of age, gender, or
diagnosis. It is a new screening tool whose objective is to identify
whether the individual is at nutritional risk (11). This instrument
is composed of five items (Fig. 1).

Mini Nutritional Assessment Short-Form
(MNA-SF®)

MNA-SF® is limited to the nutritional screening process in the
elderly and consists of the first part of the original version (full MNA)
and contains six items of evaluation (low food intake, weight l0ss,
psychological stress, mobility, neurological problems and CC) (8,13).

In this study, we chose to use CC measurement so that
patients restricted to bed could be included. The total MNA-SF®
score ranges from 0 to 14 points divided into three categories:
well-nourished, > 12 points; nutritional risk, between 8 and 11
points; and malnutrition, < 7 points.
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Date of birth:

Weight (kg):

Height (m):

BMI = (kg/m?):

1. Weight loss in the last three months?

Current weight: Weight 3 months ago:

Evaluation weight loss: <5% 0 points
5-10% 1 points
>10% 2 points

2. Body mass index (BMI):

For patients up to 65 years old, we considered:

Well-nourished (BMI > 20 kg/m?): 0 points

Nutritional risk (BMI 18-20 kg/m?): 1 points

Malnutrition (BMI < 18 kg/m?): 2 points
For patients over 65 years old, we considered:

Well-nourished (BMI > 22 kg/m?): 0 points

Nutritional risk (BMI 20-22 kg/m?): 1 points

Malnutrition BMI < 20 kg/m?): 2 points

3. Reduction of food intake during the last months due to:

Loss of appetite: No: 0 Yes: 1 point
Chewing and swallowing problems: No: 0 Yes: 1 point
Nausea, vomiting, and diarrhea: No: 0 Yes: 1 point

4. Severity of disease:

Choose either 4A OR 4B. In 4A the presence of any of these conditions will be awarded 1 point. In 4B the presence of any of these conditions will be
awarded 2 points:

A. Malignant systemic disease (without chemo-/radiotherapy); preterminal renal failure (serum creatinine > 5 mg/dl); acute gastrointestinal infection;
poor digestion; chronic alcohol abuse; liver cirrhosis; polypharmacy; heart failure and pulmonary insufficiency: 1 points

B. Metastasis; sepsis; wound NPUAP stage Il + IV; malabsorption syndrome; chemotherapy; and radiotherapy (longer than 1 week): 2 points

5. Age > 65 years | 1 point
Each item generates a score that results in a final score, and if the final score is > 3 points, it predicts that the patient is at nutritional risk (11).

Figure 1.
The Graz Malnutrition Screening (GMS) adapted from Roller et al. (11).

Patient-Generated Subjective Global
Assessment (PG-SGA®)

PG-SGA® includes aspects of the clinical history, such as weight
changes, changes in food intake, presence of gastrointestinal
symptoms, changes in functional capacity, physical examination,
loss of subcutaneous fat and muscle mass, presence of sacral or
ankle edema, and ascites. The results are expressed in three stag-
es: well-nourished patients (A), patients with suspected/moderate
malnutrition (B), or patients with severe malnutrition (C). All the
information was filled in by the researchers, due to the charac-
teristics of the study population. In addition to the categorization
of nutritional status, the PG-SGA® total score was also used in
this study to identify the need for intervention and the nutritional

risk of the patient. Patients were classified as having no nutritional
risk (score 0-8 points) or with nutritional risk (score > 9 points)
(14). In this study, the Portuguese version of Brazil was translated
and validated by Gonzalez et al. (15), with permission to use by
PG-SGA/Pt-Global Platform (www.pt-global.org).

STATISTICAL ANALYSIS

A descriptive analysis was performed, expressed as means and
standard deviations for the continuous variables and percentage
for the categorical variables. The Kolmogorov-Smirnov test was
used to verify the normality of the quantitative variables. Only the
GMS score did not present normal distribution.

[Nutr Hosp 2018;35(5):1138-1144]
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For data analysis, the results of the MNA-SF® and PG-SGA® were
grouped into two categories. For MNA-SF®, well-nourished patients
had a score between 12 and 14 points and patients at nutritional risk
and/or malnutrition had a score < 11 points. Regarding PG-SGA®, the
patients were categorized as well-nourished (A) and with suspected
moderate and/or severe malnutrition/malnutrition (B + C). The differ-
ence between the proportions was verified by the Fisher’s exact test
and Chi-square test. The kappa coefficient was calculated to verify
the agreement between the nutritional diagnosis obtained by GMS
when compared to MNA-SF® and PG-SGA®. The categories proposed
by Landis and Koch (16) were considered; according to the degree
of agreement found: 0-0.1, without agreement; 0.11-0.40, weak
agreement; 0.41-0.60, median; 0.61-0.80, moderate; and 0.81-1,
excellent. The presence of correlation between the variables was ana-
lyzed by the Spearman correlation. The correlation coefficients may
vary from -1 to +1 and be categorized as weak (r < 0.3), moderate
(r=0.3-0.7) or strong (r > 0.7) (17). Taking the definition of MNA-SF®
that evaluates elderly patients and the PG-SGA® that evaluates cancer
patients, the GMS diagnostic performance measures (sensitivity, spec-
ificity, positive predictive value [PPV], and negative predictive value
[NPV]). The data were analyzed with the SPSS 21.0 software, and a
significance level of 5% was adopted for all tests.

RESULTS

Table I. Characteristics of the sample

The final sample consisted of 87 patients. The mean age of the
studied population was 64.2 = 12.0 years, 58.6% were males,
and 73.6% were elderly. The most frequent clinical diagnoses
were cancer and hepatobiliary diseases, which corresponded
to 70% and 13.8% of the patients, respectively. The nutritional
risk assessed and classified by the three screening tools applied
(GMS, MNA-SF® and PG-SGA®) score was present in the majority
of patients evaluated. Among the PG-SGA® categories, 47.1%
presented suspected malnutrition or some degree of malnutrition
(Table I).

Table Il shows the distribution of the GMS assessment variables
according to their evaluation categories. The variables weight loss
in the last three months, BMI and decrease in dietary intake in the
last month were associated with the nutritional risk defined by the
final score of the instrument (p < 0.001).

The agreement between GMS and PG-SGA® is described
in Table Ill. Moderate and significant agreement was observed
between the instruments (p < 0.001). The diagnostic performance
measures of GMS compared to PG-SGA® showed sensitivity of
90.0%, specificity of 73.0%, PPV of 88.0%, and NPV of 77.0%.

Table IV shows the agreement between GMS and MNA-SF®. A
moderate and significant agreement between both instruments
was also found (p < 0.001). In the comparison with MNA-SF®,
GMS presented sensitivity of 86.0%, specificity of 75.0%, PPV
of 88.0%, and NPV of 71.0%.

The correlations between the GMS score with the MNA-SF®
score and the PG-SGA® score were analyzed and are presented
infigure 2. The GMS score was inversely correlated with the MNA-
SF score (r=-0.674, p < 0.001) and directly correlated with the

[Nutr Hosp 2018;35(5):1138-1144]

studied
Age (mean + SD) 64.2 +12.0
Min-Max 26-87
n (%)
Life stage
Adult 24 (27.6)
Elderly 63 (72.4)
Sex
Female 36 (41.4)
Male 51 (58.6)
Clinical diagnosis
Cancer 60 (70.0)
Hepatobiliary diseases 12 (13.8)
Gastrointestinal tract diseases 8(9.2
Cardiorespiratory diseases 5(5.7)
Others 2(2.3)
GMS
Well-nourished (< 3 points) 31 (35.6)
Nutritional risk (> 3 points) 56 (64.4)
MNA-SF®
Well-nourished (12-14 points) 20 (23.0)
Nutritional risk/malnutrition (< 11 points) 43 (49.4)
PG-SGA®
Well-nourished (A) 19 (21.8)
Suspected malnutrition/malnutrition (B + C) 41 (47.1)
Score PG-SGA
Without nutritional risk (< 8 points) 16 (26.7)
With nutritional risk (> 9 points) 44 (73.3)

GMS: Graz Malnutrition Screening; MINA-SF®: Mini Nutrition Assessment
Short Form; PG-SGA®: Patient-Generated Subjective Global Assessment.

PG-SGA score (r = 0.767, p < 0.001), respectively. Moderate
and strong correlations were observed between both instruments.

DISCUSSION

Moderate concordances were found between GMS, MNA-SF®,
and PG-SGA®, evidencing that GMS is able to predict the nutri-
tional status of cancer patients and the elderly.

The high prevalence rates of nutritional risk and malnutrition
found in this study, between 47.1% and 64.4%, are common-
ly observed in the hospital environment, especially for cancer
patients and the elderly. A retrospective study by Kaiser et al.
(18) showed that the prevalence of nutritional risk and malnutrition
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Table Il. Distribution of Graz Malnutrition Screening (GMS) evaluation variables according to
their evaluation categories

Variable Without nutritional risk (< 3 points) | With nutritional risk (> 3 points) p value
n (%) n (%)
Weight loss 3 months* < 0.001
< 5% 29 (59.2) 20 (40.8)
5-10% 2(10.5) 17 (89.5)
>10% 19 (100.0)
BMI < 0.001
Without nutritional risk 31(50.8) 30 (49.2)
Nutritional risk 14 (100.0)
Malnutrition 12 (100.0)
Decreased food intake last montht < 0.001
No change 28 (77.8) 8(22.2)
1 nutritional impact symptom 3(13.0) 20 (87.0)
2 nutritional impact symptom 23 (100.0)
3 nutritional impact symptom 5(100.0)
Severity of diseaset 0.415
A 30 (37.0) 51(63.0)
B 1(16.7) 5(83.3)
Age* 1.000
< 65 years 15 (36.6) 26 (63.4)
> 65 years 16 (34.8) 30 (65.2)

BMI: body mass index. *Chi-square test; 'Fisher Exact test.

Table Ill. Agreement between Graz Malnutrition Screening (GMS) and Patient-Generated

Subjective Global Assessment (PG-SGAP®)

GMS*
<3 >3
n (%) n (%) kappa p value
PG-SGA®
Well-nourished (A) 14 (73.7) 5(26.3)
— " 0.648 < 0.001
Suspected malnutrition/malnutrition (B + C) 4(9.8) 37 (86.4)

Kappa coefficient; PG-SGA®: Patient-Generated Subjective Global Assessment. *n = 60 patients with cancer independent of the age.

Table IV. Agreement between Graz Malnutrition Screening (GMS) and Mini Nutrition

Assessment Short Form (MNA-SF®)

GMS*
<3 >3
n (%) n (%) kappa p value
MNA-SF®
Well-nourished 15 (75.0) 5(25.0)
0.602 0.001
Nutritional risk/malnutriton 6 (14.0) 37 (86.0) =

Kappa coefficient; MNA-SF®: Mini Nutrition Assessment Short form. “n = 60 elderly patients independent of the diagnosis.

[Nutr Hosp 2018;35(5):1138-1144]



AGREEMENT BETWEEN GRAZ MALNUTRITION SCREENING (GMS) WITH SUBJECTIVE NUTRITIONAL ASSESSMENT

INSTRUMENTS IN HOSPITALIZED PATIENTS

1143

N ° ° ° r=-0,674; p<0,001
\ ° ° )
1 1 o \\\o
o] 0\ o o

Score MNA-SF
1
o o
/
o
(o]

Score PG-SGA

40,0 r=0,767; py/
/
o /
30,04
o / o
o /
s} / o
4 ;
o 8 & o 2
0,07 o
o © ° o N
/ o o
o
o
© o
o % o
10,0 Q Q
3 /o/ -] o
8 o
/ 0 o
-4 o
o (o] o
°
o

Score GMS

T
0 20 40 80 80 100

T T T T T T
0 20 a0 60 80 100

Score GMS

Figure 2.

Correlation of the GMS score with MNA-SF® and PG-SGA® scores (GMS: Graz Malnutrition Screening; MNA-SF®: Mini Nutrition Assessment Short form; PG-SGA®: Patient-Ge-

nerated Subjective Global Assessment).

in hospitalized elderly patients was around 47.3% and 38.7%,
respectively, according to MNA-SF® (18). Similar results were
also observed in a study by Dent et al. (19), in which 39.0% of
the elderly evaluated by MNA-SF® presented nutritional risk and
45.0% presented malnutrition.

The prevalence of malnutrition and nutritional risk found in this
study corroborates data already available. Using the PG-SGA® and
its score, 43.8% of the elderly with some degree of malnutrition
(B or C) were classified according to the categories of PG-SGA®
and 47.9% with nutritional risk (score > 9 points) (20). Pereira
et al. (21) identified 59.5% of the patients with suspected mal-
nutrition or moderate and/or severe malnutrition and 97.6% with
a score of > 9 points. The diagnosis of suspected malnutrition
or nutritional risk when discovered at the beginning of hospital
admission is of paramount importance, since it can help patient
care in improving the general picture and management of the
disease and its symptoms, besides providing individualized early
nutritional intervention (14).

The use of new methodologies and instruments that provide
an early diagnosis of the nutritional status of hospitalized patients
has been developed and used in order to avoid hospital malnu-
trition. Thus, GMS, proposed as a new nutritional screening tool,
was able to identify more than half of the patients evaluated at
nutritional risk (64.4%) when compared to PG-SGA® and MNA-
SF®. This result was mainly influenced by weight loss in the last
three months, BMI, and decrease in food intake in the last month.
These findings demonstrate the instrument’s ability to assess
acute changes in nutritional status and food consumption, often
characteristic of cancer patients and the elderly.

The precise identification, management, and monitoring of
malnutrition are essential steps in the nutritional care process,
in which patient outcomes can be improved through the use of

[Nutr Hosp 2018;35(5):1138-1144]

efficiently used resources (22). When compared to instruments
translated and validated for the Brazilian population and widely
applied in their respective target populations, PG-SGA® in cancer
patients and MNA-SF® in the elderly, GMS presented moderate
and significant agreement, in addition to high sensitivity, specifici-
ty, PPV, and NPV, corroborating the results found in their validation
study (11).

The present study showed a correlation between the scores
of the evaluated instruments, which indicates that, according to
Roller et al. (11), GMS can be applied quickly, simply, and accu-
rately by different trained health professionals. There is no single
nutritional screening and screening tool recommended for both
groups, although some are recognized to be more widely used.
When choosing an instrument for nutritional assessment and
screening, one should consider some characteristics, such as
target population, site, ilinesses, and size of the team responsible
for this evaluation.

Although GMS has not been translated and validated for the
Brazilian population as a limitation, its original version presented
high sensitivity and specificity when compared to PG-SGA® and
MNA-SF®, proving to be a promising tool in screening for patients
with nutritional risk (such as recent weight loss, altered food
intake, BMI, disease severity, and age group) and the advantage
of being able to be applied in the presence of several pathologies
and in adults, adolescents, and the elderly (11).

Despite the small sample size, characteristic of a pilot study,
and the difference in classification of the elderly population of
GMS (> 65 years) and that used in Brazil (> 60 years) (23), the
instrument was promising in nutritional screening in hospitalized
patients. However, due to the methodological design, it is nec-
essary to emphasize that the present work does not validate the
scale for its application in clinical practice.
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Thus, the inclusion of fast and practical nutritional screening
tools, which will be used by the large majority of patients in a gen-
eral hospital, should be tested and evaluated in order to accelerate
and simplify the identification of nutritional risk in this population,
to prevent and/or reduce the high rates of in-hospital malnutrition
associated with increased hospital stay, morbidity and mortality,
and reduced survival (24,25).

Thus, itis concluded that the results presented by this study show
that GMS was sensitive in detecting nutritional risk in hospitalized
patients when compared to other subjective nutritional assessment
tools, besides being easily applicable in the hospital setting.
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Abstract

Introduction: it has previously been shown that parasitic infections (Pl) have deleterious effects on the nutritional status of the host, particularly
among young children.

Objective: the objective of this study was to estimate the severity of the problem of malnutrition and anemia in association with Pl in preschool
children and to identify the possible risk factors that contribute to these health problems.

Methods: four hundred and thirty-seven mother-child pairs were randomly selected from rural areas of Peshawar, Pakistan. Children with visible
and invisible worms were identified. The nutritional status of the respondents was evaluated. Structured questionnaires were used to collect data
on relevant parameters. Appropriate statistical tests were used to analyze the data.

Results: the average age of the children was 24 + 10 months. A total of 120 (27.5%) fecal samples of children tested positive for several para-

sites. Of the total, 267 (61%), 205 (47%), 109 (25%) and 140 (32%) children were anemic, stunted, wasted and underweight, respectively. The

majority of wasted children (59% wasted versus 41% normal) and anemic (66% anemic versus 34% non-anemic) were infected with parasites
Key words: (p < 0.05). Independent factors related to child anemia included child age, family size, mothers’ awareness of overall child healthcare, and Pls.

Pls were independent risk factors for malnutrition and general child wasting. Sociodemographic, parental and child-related risk factors for Pls
infection included mothers’ poor nutritional status and awareness level regarding overall child healthcare, fathers’ formal education, child’s pica habit,
Malnutrition. Anemia. child’s age, open sewage system in the houses and family size.

Preschool children. Conclusion: in general, malnutrition and anemia were highly prevalent in children in association with PI.

Intestinal parasitic

Resumen

Introduccion: se ha demostrado previamente que las infecciones parasitarias (IP) tienen efectos nocivos sobre el estado nutricional del huésped,
particularmente entre los nifios pequenos.

Objetivo: el presente estudio tuvo como objetivo estimar la gravedad del problema de desnutricion y anemia en asociacion con IP en nifios en
edad preescolar e identificar los posibles factores de riesgo que contribuyen a estos problemas de salud.

Métodos: se seleccionaron al azar 437 parejas madre-hijo de zonas rurales de Peshawar, Pakistan. Se identificaron nifios con gusanos visibles
y no visibles. Se evaluo el estado nutricional de los encuestados. Se usaron cuestionarios estructurados para recopilar datos sobre parametros
relevantes y pruebas estadisticas apropiadas para analizar los datos.

Resultados: la edad promedio de los nifios fue de 24 + 10 meses. Un total de 120 (27,5%) muestras fecales de nifios dieron positivo para
varios parasitos. Del total, 267 (61%), 205 (47%), 109 (25%) y 140 (32%) nifios eran anémicos, presentaban atrofia, desgaste y bajo peso,
respectivamente. Los factores independientes relacionados con la anemia infantil incluyen la edad del nifio, el tamafio de la familia, el nivel de

Palabras clave: conciencia de las madres sobre el cuidado de la salud general del nifio y los IP. Los IP fueron factores de riesgo independientes para la malnutricion
y o y el desgaste general de los nifios. Los factores de riesgo independientes para los IP incluyeron un estado nutricional deficiente de las madres,

:';{:gg'r‘]’; parasitaria bajo nivel de conciencia de las madres con respecto a la atencion médica general del nifio, la educacion formal de los padres, el patron pica en

Desnutricion. Anemia. nifios, la edad, el sistema de alcantarillado abierto en las casas y el tamafio de la familia.

Nifios presscolares. Conclusion: en general, la malnutricion y la anemia fueron muy prevalentes en los nifios en asociacion con IP.
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INTRODUCTION

Zia ud Din et al.

METHODS

Intestinal parasitic infection (Pl) is @ major health problem
in developing countries. Globally, two billion individuals are
infected with intestinal parasites; out of these, the majority of
them are children. An increasing trend in intestinal Pls has been
recorded in developing countries because of low socioeconomic
status, low literacy rate, poor awareness among the parents
regarding Pl and their mode of transmission, poor quality of
drinking water, inappropriate hygiene and sanitation and hot and
humid tropical climate (1,2). Parasitic infection has been linked
with an increased risk for nutritional anemia, protein-energy
malnutrition and growth deficits in children, loss of weight in
pregnancy and intrauterine growth retardation followed by low
birth weight (1,3).

Globally, worm infestation is the most common health issue
among children in developing countries, particularly in those
living in the rural and remote areas. However, wide ranges in
the prevalence of Pl among children have been reported within
regions or countries and between the countries. In recent stud-
ies, enormously different prevalence rates in intestinal parasites
were observed in different developing countries: 60% in Rwanda
(age: 5-60 months) (4), 47% in Peru (3-12 years) (5), 51.7%
in Nigeria (2-5 years) (6), 26% in Venezuela (< 2 years) (7),
25-70% in Cambodia in different child age groups of children
(8-10), 51% in India (< 24 months) (11), and 20-70% reported
from various regions of Pakistan in different child age groups
(12,13).

Children under five years of age present higher risk of mal-
nutrition because of their high nutrient requirements for rapid
physical and physiological growth. Multidimensional biologi-
cal, environmental and behavioral factors influence childhood
malnutrition (14). A number of previous studies demonstrated
association between Pl and different forms of malnutrition in
children (4,15). Similarly, anemia, being characterized by blood
hemoglobin concentration below the established cut-off level,
is also a common public health problem of the developing
world. The global prevalence of anemia in the preschool chil-
dren is 43% (16), which contributes substantially to childhood
mortality and morbidity. In Pakistan, the reported prevalence
of anemia in preschoolers is between 40-70% in different
areas and regions. The previous literature has shown signifi-
cant association of anemia with impaired brain development
and cognitive functions among children. A diverse range of risk
factors including PIs likely contribute to its etiology in various
age groups (1,17).

Several studies have been conducted in Pakistan to estimate
the severity of the problem of Pl in different age groups. Most of
these studies focused on the prevalence rate of Pl in the com-
munity. There is no recent information about intestinal Pl and its
impact on nutritional status of young children in Pakistan. The
present study was designed to estimate the severity of the prob-
lem of malnutrition and anemia in association with Pl among the
young children and to identify the potential risk factors contribut-
ing to these health issues.

STUDY LOCATION AND SETTINGS

This cross-sectional study was conducted in a rural area of
Peshawar, the capital city of the Khyber Pakhtunkhwa province
of Pakistan. The study was conducted between March 2014 and
October 2016 on preschool children (6-59 months). Peshawar
has a semi-arid climate, with very hot summers and mild winters.
Winter in Peshawar starts in November and ends in late March,
although it sometimes extends into mid-April, while the summer
months are from mid-May to mid-September or early October. The
mean maximum summer temperature surpasses 40 °C (104 °F)
during the hottest month, and the mean minimum temperature is
25 °C (77 °F). The mean minimum temperature during the coolest
month is 4 °C (39 °F), while the maximum is 18.3 °C (64.9 °F).

SAMPLE SIZE AND PROCEDURE

A sample size of 385 children was estimated considering a
prevalence of worm infestation of 50% in rural and semi-urban
areas, with a precision of 5% and alpha-error of 0.05. However,
the sample size was increased to 450 in order to compensate the
expected 15-20% non-response rate. Peshawar has three rural
health centers where households and families from the surround-
ing rural areas (villages and remote countryside) get registration of
their children for routine immunization and other health facilities.
Children aged 6-59 months were identified and randomly select-
ed from the records of the three rural health centers. Inclusion
criteria were: children free from any chronic/inborn disease, and
who had no acute diarrhea, constipation or dysentery. Infants > 6
months with exclusively breastfeeding were also excluded. Chil-
dren’s families were approached; only one child per household
was included after obtaining written informed consent from the
parent/caregiver. The study was approved by the university ethical
review committee.

DATA COLLECTION

Pretested questionnaires, containing both closed and open end-
ed questions, were used to collect data on socioeconomic-demo-
graphic status, child medical history including worm infection in
the past and health characteristics, and household hygiene and
sanitation status. Child’s mothers, fathers or caregivers were thor-
oughly interviewed by trained graduates to gather all the required
information. Standardized equipment was used to assess mater-
nal and child nutritional, and child worm infestation statuses in
well-established laboratories of the health centers.

A structured questionnaire was used to collect data on socio-
economic-demographic status and health characteristics of the
children. The questionnaire included information on household
monthly income (in Pakistani rupees), family type (joint or nuclear)
and size, home infrastructure (muddy or concrete), and paren-
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tal characteristics (such as age and formal education). Family
size was defined as the total number of individuals, including the
child parents, grandparents, parity, and other relatives sharing the
same kitchen. Questions on child characteristics included recent
medical history (such as any digestive or respiratory problems),
current use of medicine, regular medication for worm infestation
and pica habit. Questions were asked in the local language and
all the information was recorded on the questionnaire.

A pretested questionnaire was used to assess awareness level
and perception of mothers about P, mode of parasites transmis-
sion, safety and precautionary measures to control worms, child
caring and nutrition, and home hygiene and sanitation. The ques-
tionnaire had specific close-ended questions for each section.
Mothers’ responses were indicated on a three point scale, ranging
from “totally wrong”, “partially true”, and “correct”. A total score
for each section was calculated and a grand score value for each
respondent was obtained by adding the scores of each section.
Mothers above the median of grand score were considered as
having “sufficient awareness of overall child health” as compared
to those below the median.

Children with both visible and invisible worms were identified by
trained graduates using the recommended procedure under the
supervision of project investigators. For stool collection, mothers/
caretakers were properly guided regarding sample collection in
dry, clean leak proof containers labelled with the name and iden-
tification number of the child. Physical examination of the stool
samples was done by noticing stool color, consistency, presence
or absence of mucus and blood and the visibility of worms. Type
of worms present in the stool was confirmed and recorded.

Recommended laboratory techniques were used to diagnose
invisible worms (18). Invisible worms in fresh stool samples were
diagnosed using the “direct wet mount method”, in which micro-
scope slides were made from fecal specimen (about 2 mg), 1-2
drops of saline solution and a drop of Lugol’s iodine for examina-
tion under low (x10) and high power (x40). The addition of a drop
of Lugol’s iodine stains the cysts, making them easier to identify.
Saline iodine wet mount identified parasites, protozoan tropho-
zoites and cyst, helminth ova and larvae. All stool samples were
then processed by formalin-ether sedimentation concentration
and examined similarly under 10x and 40x magnifications to iden-
tify the protozoan cysts. Pictures and atlases provided by authentic
and well-established sources were used to identify parasites.

Nutritional statuses of mothers and their children were
assessed. Mothers of the selected children were assessed for
nutritional status by taking body weight and height without shoes
and in lightweight clothing to the nearest 0.1 kg and 0.1 c¢m,
respectively. Mothers’ body mass indexes (BMI) were calculated
using their weight and height measurements. Children nutritional
and anemia statuses were evaluated by measuring their body
weight, length/height and blood hemoglobin level. Weight was
taken to the nearest 0.1 kg by using pediatrics scale for less
than two-year-old children and electronic digital scale for young-
er children (3-5 years). Length board/recombinant length scale
was used for measuring the length of infants and height scale
was used for younger children to the nearest 0.1 cm. All of the
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anthropometric measurements were taken using recommended
procedures of the World Health Organization (WHO) and stan-
dardized equipment.

The children anthropometric measurements were compared
with the WHO 2006 growth standards to identify malnourished
children. Standard deviation or Z-scores for “weight-for-age’
(WAZ), “length/height-for-age” (L/HAZ) and “weight-for- length/
height” (WAL/HZ) of the children were generated using the WHO
recommended Anthro software. Children with standard deviation
score < -2 for WAZ, L/HAZ and WAL/HZ were identified as under-
weight, stunted and wasted, respectively. However, children who
had all of the WAZ, L/HAZ and WAL/HZ values below -2 were
grouped together and collectively declared as undernourished.

HemoCue® was used to measure the hemoglobin concentration
of children by taking 2-3 drops of blood in disposable strips used
in the HemoCue® micro-cuvette (19). First, the instrument was
calibrated for the accuracy of hemoglobin level. A control cuvette
was applied to the instrument holder to verify the stability of the
HemoCue®. The accuracy of the instrument was checked repeat-
edly with the control cuvette after the analysis of 10-12 blood
samples. To measure Hb levels, the middle/ring finger of the child
was cleaned at the side of the fingertip by alcohol swab, and then
punctured with the lancet. First, 2-3 drops were wiped away; the
next large drop of blood was transferred to a micro-cuvette and
placed in the HemoCue® for the results. The results appeared in
approximately 15-60 seconds in g/dl and recorded. Anemia was
defined as a hemoglobin < 12 g/dl.

STATISTICAL ANALYSIS

Data were entered and analyzed using the statistical pack-
age SPSS version 20 (SPSS, Inc., Chicago, IL, USA). Data was
first checked for entry errors and distribution using appropriate
descriptive tests such as frequency, mean, mode, and Kolmog-
orov-Smirnov. The 95% confidence intervals (95% ClI) of per-
centages were calculated based on the standard error. Logistic
regression tests were used to investigate the association of poten-
tial social, demographic, health and nutritional variables with the
status of Pl among children; independent predictors of Pl were
identified and their associations with the outcome variable were
reported as adjusted odds ratio (OR) with 95% Cl. The differences
were considered to be statistically significant at p < 0.05.

RESULTS

Required information for the current analysis was available on
437 (97%) mother-child pairs, including data on socioeconom-
ic-demographic status, nutritional indicators, worm infestation
among children, and hygiene and sanitation status at household
levels. General characteristics of the study participants are sum-
marized in table I. The mean age of the mothers and children
was 27 + 3.7 year and 24 = 10 months, respectively; 48%
(n=210) of the study children were female. Average family size of
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the respondents was 6 =+ 1.6, with a mean monthly income (thou-
sands) of PKR 18 + 5.5. The mean monthly income of the families
was closed to the 3 quintile of the national monthly household
income of Pakistani rural population (20). Most of the children
were living in joint family systems, muddy homes with open sew-
age system, and had illiterate or low-educated parents. However,
58% (n = 253) of mothers had some knowledge of overall child
health, i.e., awareness on PI, mode of parasites transmission,
safety and precautionary measures to control worms, child caring
and nutrition, and home hygiene and sanitation.

Table Il shows results on the respondents’ health and nutri-
tional status. A total of 120 (27.5%) fecal samples were posi-

Table I. General characteristics of the
study subjects (n = 437)

Characteristics Mean = SD - n (%)

Child age (months) 24 +10 (6-58 months)
Child age groups

6-36 months 249 (57%)

37-59 months 188 (43%)
Child sex

Male 227 (52%)

Female 210 (48%)
Mother age 27 + 3.7 (17-39 years)
Family income (Rs.)* 18+55
Family type

Joint 275 (63%)

Nuclear 162 (37%)
Family size 6+1.6
Father school education (years)

Illiterate 142 (32%)

<10 years 201 (46%)

10-14 years 77 (18%)

> 14 years 17 (4%)
Mother school education (years)

Illiterate 297 (68%)

5-8 years 109 (25%)

10 years 31 (07%)
Home construction

Muddy 258 (59%)

Cemented/partially cemented 179 (41%)
Home sewage

Open 293 (67%)

Closed 144 (33%)
Mothers awareness’

Yes 253 (58%)

No 184 (42%)

*In thousands (Pakistani rupees [PKR], 1 USD = 105 PKR). tAwareness of

Pls, mode of parasites transmission, safety and precautionary measures

to control worms, child caring and nutrition, and home hygiene and sanitation

Zia ud Din et al.

tive for various worms, including both visible (round worm, tape
worm, pin worm and thread worms) and invisible worms (giardia,
coccidia, whip worm and hook worm). A child being positive for
single or multiple worm infestation was declared as “infected” and
compared with the rest of children for different characteristics.
Average WAZ, WL/HZ and L/HAZ of the children was -1.5 + 1.2,
-1.4 = 1.5and -1.7 = 1.4, respectively. Of the total, 205 (47%),
109 (25%) and 140 (32%) children were stunted, wasted and
underweight, respectively. Overall, 83 (19%) of the children had
z-scores below -2 for all the three indicators of malnutrition and
were grouped as “undernourished”. Based on the recommend-
ed cut-off value for blood Hb, 267 (61%) children were found
as anemic. The mean BMI of mothers was 21.08 + 3.7 (range:
14.87-33.19); the minimum and maximum BMI values showed
the presence of both underweight and overweight mothers in the
study sample.

Prevalence of malnutrition (undernutrition, underweight, wast-
ing and stunting) and anemia among children by Pls status was
evaluated (Fig. 1). There were no statistical differences among
the groups in the prevalence of “underweight” and “stunting”
(p > 0.05). Most of the wasted (59% versus 41%) and anemic

Table Il. Health and nutritional status of

the children
0,
Indicators (AR
(range)
Worm infestation status
Yes* 120 (27.5%)
No 317 (72.5%)
Weight (kg) 12.4+2.5(5.8-19.2)
Nutritional “e'gmj“gth 93 + 6.1 (625-1103)
measurements WAZ -1.5+1.2(-4.1-3.1)
WL/HZ -14+15 (-46-29)
L/HAZ -1.7 £ 1.4 (-4.4-2.6)
e Stunted 205 (47%)
alnutrition Wasted 109 (25%)
status .
Underweight 140 (32%)
Undernourished? 83 (19%)
Blood hemoglobin 118+31(4.9-152)
level
Anemia
267 (61%
pemiastatis | (<12 g/0) o1%)
Non-anemic 170 (39%)
Mother BMI 21.08 + 3.7 (14.87-33.19)

*Infections with single or multiple parasites. *Children had WAZ, L/HAZ and
WAL/HZ values < -2.
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Figure 1.

Malnutrition and anemia in children by parasitic infection status. Note: percent values in bold are statistically different between the groups (p <

0.05). *Children had WAZ, L/HAZ and WALH < -2.

(66% versus 34%) children were worm infested; these differences
in the percentages were statistically different (p < 0.05). Overall,
61% of the undernourished children were infected (p < 0.05).
Figure 2 displays findings on risk factors and their corresponding
adjusted OR (95% Cl) for Pls in children. Among parental charac-
teristics, mothers’ BMI (adjusted OR: 0.56, 95% Cl: 0.07-0.98) and
awareness (adjusted OR: 3.00, 95% Cl: 2.45-3.60) and fathers’
formal education (adjusted OR: 2.43, 95% Cl: 1.09-3.10) had inde-
pendent association with PIs. Similarly, among child characteristics
examined, pica habit (adjusted OR: 2.23, 95% Cl: 1.89-3.03) and
age (adjusted OR: 2.32, 95% Cl: 1.70-3.21) were associated with
Pls. Children living in the houses with open sewage system were
1.76 time more at risk for worm infestation as compared to those
living with closed sewage system (adjusted OR: 1.76, 95% Cl: 1.06-
2.61). Among sociodemographic characteristics, only family size
had association with Pls (adjusted OR: 2.02, 95% Cl: 1.61-2.71).

DISCUSSION

Epidemiological studies on the prevalence of acute and chronic
health problems and predisposing risk factors are essential to
design appropriate intervention strategies, particularly for the vul-
nerable population of young children. The current study was aimed
to assess the status of malnutrition and anemia in association with
Pl among the young children and to identify the potential risk fac-
tors for Plin the study area. Parasitic infection has been reported
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among the major contributing factors for child malnutrition and
anemia in the developing world, leading to growth retardation and
other adverse health consequences. Findings of the current study
revealed the prevalence of malnutrition and anemia in association
with worm infestation in a significant number of the study children.
Other risk factors associated with anemia and malnutrition were
age, family size, family income, mothers’ BMI and awareness
level, fathers’ education and child recent medical history.

Our data found associations of malnutrition (based on anthro-
pometric measurements) with PI; infected children were more
likely to be wasted in comparison to the rest. There are discrep-
ancies in the available literature on the association between the
anthropometric indices and Pl as some studies had positive results
(21,22) whereas others reported no relationship (12,23,24). Our
findings demonstrated an association between the prevalence
of malnutrition and worm infestation among the study children.
The overall prevalence of anemia in the current study was 61%,
which is closed to the 2011 national prevalence report for the
country for children under five years of age (25). Our study con-
firmed the association between worm infestation and the risk of
anemia in the subjects as well. Children infected with intestinal
parasites were more anemic than those who were not infected,
which shows a similar association as the one previously reported
in different developing countries (26,27). Parasitic infections are
closely related to anemia and malnutrition. Most of the parasites,
such as hookworm infections, cause mucosal damage resulting
in endogenous losses of iron and other trace micronutrients. Par-
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Figure 2.

Maternal and child health, and sociodemographic associates of worm infestation. 'Awareness of Pls, mode of parasites transmission, safety and precautionary measures to
control worms, child caring and nutrition, and home hygiene and sanitation. *p < 0.05.

asitic infections resulting in bleeding (e.g., hookworm infection)
are known to be predictors for iron deficiency anemia (28,29).
Results of the current study suggest that infected children might
have parasites-related comorbidities such as anorexia, nausea
and vomiting, reductions in digestion and absorption, increased
metabolic requirements, and enhanced nutrient losses that could
lead to adverse health consequences (30-32).

Previous studies from different developing countries have
identified various socio-demographic and environmental factors
associated with Pl among children. The findings from multivariate
logistic regression analyses in the current study showed a con-
siderably higher risk of worm infestation among children having
various characteristics, including mothers’ low BMI, open sewage
system or poor sanitation at home, pica habit, child age, family
size, fathers’ illiteracy and mothers’ poor awareness level. The
association between mothers’ nutritional status as manifested
by BMI and PI could be explained by the fact that malnourished
and unhealthy mothers might not be able to properly maintain
the household hygiene status and look after their children. Pre-
vious literature supported the relationship between maternal and
child health and nutrition statues (33-35). Most mothers in the
current study were not educated formally, but showed somehow
awareness of Pl and related health knowledge. A negative asso-
ciation between maternal awareness level and the odds of PI
in the children was evident. Mothers’ awareness level played a
significant role in lowering the likelihood of Pl among children.
Awareness, particularly about the mode of parasitic transmis-
sion, could enable the mothers or caregivers to modify the child’s

life style and living environment. Paternal formal education was
significantly associated with the absence of Pl among children.
Education levels, particularly regarding decision-making partners
such as fathers in the study area, might have a direct impact on
children’s health because it increases the ability to acquire and
process information. Overall education helps parents to make bet-
ter health investments for themselves and their children and may
result in better parenting in general (36).

Visible sewage and poor sanitation, child pica, and exposure to
soil-transmitted parasites have been frequently reported among
the leading causes for Pls among children. Child age had a signif-
icant effect, probably because we studied such a wide age range
(6-59 months). On average, for a unit increase in child age, the
odds of having worm infestation increases by a factor of 2.32
(Fig. 2). As the children get older, exposure to soil-transmitted
parasites becomes higher than that of their younger counterparts
because of the increase in indoor and outdoor physical activities.
The current study was conducted in rural slums where most of
the constructions are either muddy or semi-cemented and most
houses have open sanitation and sewage systems. This increases
the risk of parasite transmission in preschool children. Hands and
fingers of children might be easily contaminated with soil that
contains cyst and eggs of parasitic organism, leading to intesti-
nal Pl. Parasitic infection had been shown to be initiated in early
childhood in different previous research (32,37,38).

The present study showed that the likelihood of Pl in children
increased with the increase in family size. Previous studies con-
ducted in different developing countries showed a similar trend (39).
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The possible explanation for this association might be that
overcrowding and larger family sizes can easily lead to major
problems, such as poor sanitation and personal hygiene, which
promote the likelihood of parasitic transmission and increase the
susceptibility of family members to PIs.

Our study has certain limitations. This study was of cross-sec-
tional study in nature; therefore, our results only reflect one point
in time in the study area which has a hot humid summer season
between March and October. It was assumed that prevalence of
Pls might be higher in this season as children are more exposed
to dust, mud and consumption of unwashed fresh foods such as
fruits. This exposure is much higher in children living in the rural
slums of developing countries where most of the constructions
are not cemented. The second limitation is the unavailability of
dietary information for current analysis to explore its association
with the subjects’ nutritional and hemoglobin status. However, this
limitation was offset by adding the variable of family income in the
analysis, which predicts the level of household food security. Third,
the findings presented here are representative of the selected
rural areas of the north western region and cannot be generalized
for all of the country.

This study has certain strengths. The sample size was pretty
large to represent the study area. Among the participants,
gender distribution was fair, with 48 percent of females and
52 percent of males. As per the knowledge of the investiga-
tors, this is the first study in the north-west region of Pakistan
focusing on preschool children of rural slum areas to inves-
tigate the association of anemia and malnutrition with PI. A
major strength of the study is the high response rate (97%).
Similarly, as planned, the stool sample testing was conducted
within 2-3 hours of collection. This was possible as the facil-
ities of worm infestation determination were available in the
laboratories of local hospitals. Based on previous literature,
potential confounders were identified and detailed data were
collected to adjust their effects.

CONCLUSIONS

Our results showed that almost one third of the children had
infestation of different parasites which were associated with
poor health outcomes among children. Overall malnutrition and
anemia were highly prevalent in children in association with PI.
Parasitic infection was found to be an independent risk factor for
malnutrition and anemia among preschoolers. Among the differ-
ent possible risk factors evaluated in the current study, mother
nutrition status as assessed by BMI, open home sewage, larger
family size, child pica habit, child increasing age and mothers’
poor awareness of overall child health were strongly associated
with intestinal PI.

Mothers health and awareness level play a significant role in
the control of worm infestation among young children. Similarly,
household hygiene and sanitation has a direct impact on over-
all child health. Therefore, all relevant stakeholders should be
involved to design and implement mini developmental projects for
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the promotion of maternal nutrition status and awareness level,
personal and environmental hygiene, household sanitation, control
of PI, and drinking water quality improvement.
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Abstract
Background: fat-soluble vitamin deficiency may be a health problem not recognized in children and adolescents.

Objective: to estimate the prevalence and factors associated with the deficiency of vitamins A, D and E among adolescent students from
Northeastern Brazil.

Methods: transversal study with adolescents aged 12 to 19 of both genders. A questionnaire to collect socioeconomic and lifestyle data and food
intake was applied to adolescents. Then, an anthropometric evaluation and a blood sampling were performed to analyze serum concentrations
of retinol, B-carotene, a.-tocopherol and 25-hydroxy vitamin D (25[0H]D).

Results: the intake of vitamins A (50.3%), E (94.0%) and D (99.8%), as well as a.-tocopherol (88.1%), p-carotene (74.1%), 25(0H)D (50.9%)
and retinol (46.6%) serum levels were mostly deficient/insufficient. An increased risk of ci-tocopherol deficiency was observed in girls (PR =1.11)
and an increased risk of 25(0H)D deficiency was observed in boys (PR = 1.41). An increased likelihood of 3-carotene (PR = 1.14) and 25(0H)
D (PR = 1.38) insufficiency was observed in overweight individuals.

Conclusions: the adolescents had a deficit in the intake and in serum levels of fat-soluble vitamins. The greatest risk of inadequacy was associated
with gender and weight excess. However, the behavior of fat-soluble vitamins in adolescents needs further research.

Resumen
Introduccion: la deficiencia de vitaminas liposolubles puede ser un problema de salud no reconocido en nifios y adolescentes.

Objetivo: estimar la prevalencia y los factores asociados a la deficiencia de las vitaminas A, D y E entre adolescentes escolares del nordeste
de Brasil.

Métodos: estudio transversal con adolescentes de 12 a 19 afios de ambos sexos. Se utilizd un cuestionario para la recoleccion de datos
socioecondmicos, de estilo de vida y de consumo alimentario de los adolescentes. A continuacion, se realizd la evaluacion antropométrica y
la recoleccion de sangre para el andlisis de las concentraciones séricas de retinol, 3-caroteno, a.-tocoferol y 25-hidroxivitamina D (25[0H]D).

Resultados: la ingesta de vitaminas A (50,3%), E (94,0%) y D (99,8%), asi como los niveles séricos del a.-tocoferol (88,1%), B-caroteno
(74,1%), 25(0H)D (50,9%) y retinol (46,6%) se presentaron en su mayoria deficientes/insuficientes. Se observé un mayor riesgo de deficiencia
del a-tocoferol en las nifias (RP = 1,11), y mayor riesgo de insuficiencia de 25(0H)D en los nifos (RP = 1,41), asi como mayor probabilidad de
insuficiencia del B-caroteno (RP = 1,14) y 25(0H)D (RP = 1,38) en el exceso de peso.

Conclusiones: los adolescentes presentaron déficit en el consumo y en los niveles séricos de las vitaminas liposolubles. El mayor riesgo de

inadecuacion estuvo asociado al sexo y el exceso de peso, sin embargo el comportamiento de las vitaminas liposolubles en los adolescentes
necesita una mayor investigacion.
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INTRODUCTION

Adolescence is a nutritionally vulnerable period for many rea-
sons, especially by increased needs due to growth and develop-
ment, and changes in dietary patterns and behaviors related to
lifestyle (1). Poor eating habits are considered as a major public
health problem because of their relation to the manifestation of
chronic diseases. Among children and adolescents, this problem
is more serious because many erroneous food preferences are
established during this period (2).

The eating habits of Brazilian adolescents have been character-
ized as inadequate due to a high consumption of processed foods,
rich in saturated fats, added sugar and sodium, combined with a
low consumption of fruits, vegetables, beans and dairy products
(3). Consequently, there are increasing evidences linking micro-
nutrient deficiencies to chronic diseases such as cardiovascular
disease, cancer, diabetes and osteoporosis in adulthood (4,5).

The deficiency in fat-soluble vitamins may be a health problem
not recognized in children and adolescents because these pop-
ulation groups are not routinely investigated (6), making the data
on the status of these vitamins in adolescents scarce, especially
in northeastern Brazil. Thus, this study aims to estimate the prev-
alence and the factors associated with the deficiency of vitamins
A, D and E among adolescent students from northeastern Brazil.

METHODOLOGY

STUDY DESIGN AND SAMPLES

Cross-sectional study involving adolescents aged 12 to 19 of
both genders, from March to April 2013, in a prospective cohort
study conducted in 2007-2013 with teenagers recruited random-
ly by a multi-stage sampling process in public schools of Reci-
fe, northeastern Brazil. Adolescents who used pharmacological
vitamin A, D, E or multivitamins in the last three months were
excluded.

The sample size was based on an estimated prevalence (p) of
a.-tocopherol deficiency of 25%, a sampling error (d) of 5.5%,
a confidence level of 95% (2) and an effect of design (c) of 2.1,
considering that the sample selection was made by conglomer-
ates. Using the formula n = (z% x p x q x ¢)/d?, corrected for a finite
population, it resulted in @ minimum sample of 370 individuals.
To correct possible losses, a percentage of 11% (100/[100-11])
was increased, resulting in a sample with 444 adolescents. The
final working sample was 411 adolescent students.

METHODS AND EVALUATION TECHNIQUES

Data collection was conducted by applying a questionnaire
addressing socioeconomic variables, lifestyle and the food intake
of adolescents. The interviews aiming to obtain dietary data were
performed by two experts and a Nutrition graduate student at the
Federal University of Pernambuco. To ensure the accuracy and
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reliability of the data, all members of the research team received
training and orientation on the procedures and the routine devel-
opment of the study. Then, an anthropometric evaluation and a
blood sampling were performed to analyze serum concentrations
of retinol, p-carotene, a.-tocopherol and 25-hydroxy vitamin D
(25[0H]D).

SOCIOECONOMIC STATUS

The variables were obtained through interviews conducted at
school and/or domicile, including questions about gender, age
and socioeconomic classification. To determine the socioeconomic
status (SES), the Brazilian Economic Classification Criteria, estab-
lished by the Brazilian Association of Market Research Agencies
(ABEP) (7), was employed. This instrument uses a point scale,
obtained by adding the possession of household items and the
degree of the head of household educational level, which classifies
the population in the following economic classes: A1, A2, B1, B2,
C1, G2, D, and E, in descending order, respectively initiated by
the highest purchasing income. Thus, SES was classified accord-
ing to the following scheme: high SES (classes A1, A2), middle
SES (classes B1, B2), low SES (classes C1, C2) and lowest SES
(classes D, E).

VARIABLES RELATED TO LIFESTYLE

The adolescents were classified according to physical activity
level into little active/sedentary or sufficiently active, according to
the criteria proposed by Pate et al. (8). Adolescents were classified
as smokers by reporting smoking an amount equal to or higher
than five cigarettes/day (9). Adolescents who declared drinking
an amount of alcohol > 30 g/day for males and > 15 g/day for
females were considered as positive to alcohol intake habit (10).

DIETARY VARIABLES

Dietary intake was assessed by a semi-quantitative food fre-
quency questionnaire for adolescents (FFQA), developed and
validated by Slater et al. (11) and adapted for the usual food
consumed in the area. The dietary intake was analyzed with the
software DietSys, version 4.01 (National Cancer Institute, Bethes-
da, MD, USA), which uses as database the Chemical Composition
Table of the United States Department of Agriculture (USDA). The
results from the intake of vitamins A, D and E were compared
with the values of dietary reference intakes (DRI) proposed by the
Institute of Medicine (12).

ANTHROPOMETRIC VARIABLES

The anthropometric evaluation consisted in a double measure-
ment of weight and height. The average resulting from the two
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measurements was used as the final result. For data consistency,
the measurements that had differences of more than 100 g for
weight and 0.5 cm for height were not considered. Weight and
height measurements were performed according to the original
technique recommended by Lohman et al. (13). The nutritional
diagnosis of adolescents was defined based on body mass index
(BMI) curves for age and gender according to the WHO reference
data (14).

BIOCHEMICAL VARIABLES

Biochemical analyses were performed after collecting approxi-
mately 10 ml of blood by venipuncture at school or domicile after
a 10-12-hour fasting. The flasks were packed in Styrofoam box-
es containing recyclable ice, sealed and transported for sample
processing at the LAPAC laboratory of clinical analysis within a
maximum of two hours. The serum was separated from erythro-
cytes by centrifugation and stored in two 2 ml tubes. Immediately,
one of the serum aliquots was used to analyze the concentration
of 25(0H)D. Another serum aliquot (2 ml) was frozen and later
sent to the Centre for Micronutrients Research (CIMICRON) of the
Federal University of Paraiba (UFPB) to determine serum retinol,
[3-carotene and c.-tocopherol concentrations.

RETINOL, 3-CAROTENE AND O.-TOCOPHEROL

The quantification of serum retinol, -carotene and a.-tocoph-
erol levels followed the technical procedure described by Erhardt
et al. (15). The cut-off points recommended by the WHO for
retinol levels were used, adopting the classification: poor: < 0.35
pmol/l; low: 0.35-0.69 pmol/l; acceptable: 0.70-1.04 pmol/I;
and normal: > 1.05 pmol/I. Vitamin A deficiency was present
when retinol levels were below 0.70 umol/l. For a.-tocopherol,
the values > 12 pmol/l were used as reference, while the values
of B-carotene were considered appropriate in concentrations
> 0.9 pmol/I.

25-HYDROXYVITAMIN D

25(0H)D levels were measured by high-performance liquid
chromatography (HPLC). There is a vitamin D deficiency when
the value of 25(0H)D is less than 52.5 nmol/l and insufficient
when values are between 52.5 and 72.4 nmol/I.

DATA ANALYSIS

Data were double entered and verified with VALIDATE, a module
of the Epi-Info™ software version 6.0 (WHO/CDC, Atlanta, GE), to
verify the consistency of the typing process. The statistical analysis
was performed using the Statistical Package for Social Sciences
- SPSS, version 13.0 (SPSS Inc., Chicago, IL).
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Continuous variables were tested for distribution normality by
the Kolmogorov-Smirnov test (to evaluate the symmetry of the
distribution curve of variables). Data from normally distributed
variables were expressed as means and standard deviation. The
variables with a non-Gaussian distribution were presented as
medians and the respective interquartile intervals. In the descrip-
tion of proportions, the binomial distribution was approximated to
the normal distribution with a 95% confidence interval.

Inthe univariate analysis, the strength of association was assessed
by prevalence ratios, the respective confidence intervals and the Pear-
son’s Chi-square test. For the comparison among continuous data
from independent samples, the t-test or its nonparametric equivalent,
Mann-Whitney U test, were used. In all statistical analyses, a 5%
significance level was used to reject the null hypothesis.

ETHICAL ASPECTS

The study was approved by the Ethics Committee in Research
with Human Beings of the Hospital Universitario Lauro Wanderley
at the Federal University of Paraiba, Brazil (registration CEP/HULW
no. 723/10), guided by ethical standards for research involving
human beings as determined by the resolution no. 196/96 of the
National Health Council.

Adolescents and their parents were previously informed of the
research objectives and the adopted methods. With their consent,
the person responsible signed an informed consent form. The
return of the results of evaluations was guaranteed to adolescents
and their parents, in addition to the confidentiality of data. The
researchers were available for any questions regarding proce-
dures, risks, benefits and other questions related to the study.

RESULTS

The study included 411 adolescents. However, there were some
losses in the following variables: socioeconomic status (53) and smok-
ing (1), due to lack of answers; BMI/age (3), due to inconsistencies
between the two measurements; vitamin A (11) and E (11) intake, due
to information inconsistencies; and serum retinol (14), p-carotene
(87) and a-tocopherol (11) due to biological material insufficiency.

Most adolescents studied were females (61.1%; 95% Cl 56.1-
65.8). They had a median age of 15 years (IQ: 14-16 years), with a
minimal variation of 12 and a maximum of 19 years. According to
the socioeconomic status, it was observed that a higher percent-
age (41.6%; 95% Cl 36.4-46.5) of the adolescents were in the
socioeconomic class C. In relation to lifestyle, only 1.9% (95% Cl
0.8-3.8) of the adolescents mentioned a smoking habit and 10.2%
(95% CI 7.4-13.5) were alcoholic. Regarding nutritional status, it
was observed that most adolescents (69.3%; 95% Cl 65.1-74.2)
were normal (Table ). In assessing food intake, it was observed that
the fat-soluble vitamin intake among adolescents was mostly insuf-
ficient. With respect to serum levels, a high percentage of retinol
(76.8%), p-carotene (74.1%), a.-tocopherol (88.1%) and 25(0H)D
(50.9%) deficiency/insufficiency was observed.
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Table I. Characteristics of adolescent students from Recife, northeastern Brazil, 2013

Variables n % 95% CI
Gender
Boys 160 38.9 34.1-43.8
Girls 251 61.1 56.1-65.8
SES
A+B 97 27.5 22.88-32.45
C 147 41.6 36.45-46.48
D+E 109 30.9 26.09-35.98
Tabagism
Yes 8 1.9 0.8-3.8
No 402 97.8 96.1-99.1
Alcoholic
Yes 42 10.2 7.4-13.5
No 369 89.8 86.4-92.5
Physical activity
Yes 259 63 58.1-67.6
No 152 37 32.3-41.8
Nutritional status
Low weight 9 2.2 1.0-4.1
Eutrophic 285 69.3 65.1-74.2
Overweight 71 17.3 13.8-21.4
Obesity 43 10.5 7.7-13.9
Food intake
Vitamin A
Adequate 199 49.8 44.7-54.7
Inadequate 201 50.3 45.2-55.2
Vitamin E
Adequate 24 6.0 3.9-8.8
Inadequate 376 94.0 91.2-96.1
Vitamin D
Adequate 1 0.2 0.0-1.3
Inadequate 410 99.8 98.8-99.9
Serum concentrations
Retinol
Adequate 92 23.2 19.1-27.6
Mild deficiency 176 44.3 39.3-49.3
Moderate deficiency 101 25.4 21.2-30.0
Severe deficiency 28 71 4.7-9.8
p-carotene
Adequate 84 25.9 21.2-31.0
Deficiency 240 741 68.9-78.7
a-tocopherol
Adequate 47 1.9 8.9-15.5
Deficiency 347 88.1 84.4-91.1
25(0H)D
Adequate 202 491 44.2-54 1
Insufficient 189 46.0 41.1-50.9
Deficiency 20 4.9 2.9-74

SES: socioeconomic status; BMI: body mass index; WC: waist circumference; Cl: confidence interval; 25(0H)D: 25 hydroxyvitamin D. Criteria of socioeconomic status
classification-2013: descending order (being A the household with the highest purchasing power). Adequate retinol > 0.7 ymol/l. Adequate (3-caroteno: > 0.9 ymol/l.
Adequate o.-tocopherol > 12 umol/l. Adequate 25(0H)D: > 72.4 nmol/l. Adequate food intake: vitamin A > 900 mcg/day; vitamin E > 15 mg/day; vitamin D > 15 mcg/
aay. Lost: BMl/age by inconsistences between the two measurements, food intake of vitamin A and E for inconsistencies information, serum retinol, -carotene and
a.-tocopherol by biological material failure.
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Although the literature demonstrates a relatively high frequency
of these nutrients, this study showed higher values, reinforcing the
importance of the development of more representative studies on
populations in this age group.

It is important to note that adolescents are a group vulnerable
to fat-soluble vitamin deficiency, and poor eating habits could
exacerbate this deficiency. However, in this study, there was no
significant difference between the consumption of vitamins A, D, E
and their respective serum concentrations, which leads us to infer
that, in addition to absolute values of consumed micronutrients,
other factors could interfere with their blood concentrations.

The intake of vitamins below the recommended values for an
extended period may be one of the main factors that could inter-
fere with serum levels because the concentrations of fat-solu-
ble vitamins remain consistent unless the individual consumes
chronically inadequate amounts of these vitamins (27). In addition,
the bioavailability of vitamins may also influence serum levels
since the absorption of fat-soluble vitamins depends on the lipid
components involved in the formation of the micelle and in pan-
creatic and biliary stimulus. It also depends on diet composition:
certain lipids and other nutrients may negatively interfere with the
absorption of vitamins (28).

In this study, adolescents who consumed higher amounts of
vitamin E had a significant decrease in serum retinol concentra-
tions, possibly because a high amount of vitamin E may inhibit
the absorption of (3-carotene or its conversion into retinol in the
intestine (29). It was also noted that a higher intake of vitamin E
seems to positively affect the increase of 25(0H)D. However, there
are no reports elucidating this finding, which leads us to infer that
vitamin E intake could positively affect the bioavailability of vitamin
D. However, more studies are needed to evaluate and clarify the
probable mechanism of interaction between these two vitamins.
In addition, it is suggested that in evaluating the consumption of
fat-soluble vitamins, the factors that may interfere in the bioavail-
ability of these micronutrients be considered.

In the sample studied, boys had significantly higher values of
retinol, a.-tocopherol and 25(0H)D. Girls had a higher risk of defi-
ciency of a.-tocopherol, whereas boys had a higher risk of 25(0H)
D inadequacy. This difference may be due to possible differences
arising from the pubertal development of the genders. Hormonal
factors might be responsible for these differences, since vitamins
are highly active compounds associated with the activity of all
regulatory chains of the gonadotropic pituitary function and par-
ticipate in the synthesis of corticosteroids and sex hormones (30).

The lower concentration of $-carotene observed in adolescents
from a higher socioeconomic level shows that purchasing power
may interfere with diet choices, because, as the B-carotene is
considered as a relevant indicator of fruit and vegetable intake
(28), adolescents would possibly show a reduced consumption of
these foods. This is because, unlike retinol, in which blood levels
are more stable and maintained because of deposits, 3-carotene
concentrations are more variable, probably because of fluctuations
in the carotenoid intake (31).

Regarding the variable lifestyle, adolescents who reported
smoking had higher concentrations of retinol, and those who did
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not smoke had a higher risk of insufficiency 25(OH)D levels. In
addition, this study also found that adolescents who drank alcohol
had higher serum concentrations of vitamin D. However, it should
be noted that the sample of adolescents who smoke and drink
was very small, which shows the need for further research to
investigate whether this association is true or if it was just one
confounding factor of this study.

Studies demonstrated an inverse association between concen-
trations of fat-soluble vitamins and overweight in children and
adolescents from both genders (32). Evidence suggests that a
decrease in the concentration of fat-soluble vitamins in the plasma
may occur in obesity due to a lower intake of these nutrients and/
or to a greater deposition in the adipose tissue. By being solu-
ble in fats, they are deposited in adipocytes and thus decrease
bioavailability in individuals with adiposity excess (35). Thus, a
higher adiposity is associated with increased levels of free radi-
cals, leading to the reduction of the concentrations of antioxidant
liposoluble vitamins in an attempt to reduce the oxidative stress
resulting from overweight (34).

However, this study found that overweight adolescents had an
increase in the concentrations of retinol and a:-tocopherol and a
decrease of B-carotene and 25(0H)D concentrations when com-
pared to individuals with a normal weight. These findings differ
from the literature, since there are reports of a decrease of vita-
mins D, E and p-carotene in the bloodstream in overweight indi-
viduals (35,36), whereas retinol presents conflicting data, since
some authors have reported an increase in this vitamin with an
increase in adiposity (35) and others show no association between
retinol and obesity (25).

These differences could be attributed to the storage locations
of fat-soluble vitamins in the human body, for about 80-90% of
the retinol is stored in the liver, while carotenoids and vitamins
D and E are ideally stored in the adipose tissue (37). That is, the
concentration of retinol would depend primarily on liver reserves
and would exert less influence to fluctuations of adipose tissue.

A possible explanation is that, due to the inflammatory pro-
cess resulting from overweight, there would initially be a greater
recruitment of antioxidant vitamins (A, E and carotenoids) in an
attempt to neutralize the free radicals produced, thus increasing
their concentration in the bloodstream. p-carotene, as well as
having an antioxidant function and the possibility of being diverted
for conversion to vitamin A in the liver, would likely decrease its
concentrations. Another factor that could influence the decrease
in the concentration of these vitamins would be the intensity and
the duration of the inflammatory process. However, as this study
did not use hiochemical markers, it prevented us from confirming
the degree of inflammation that adolescents have.

Regarding vitamin D, the reduced values in obese individuals
could be due to a higher deposition in adipocytes and a lower
recruitment of this vitamin. It has been speculated that a defi-
ciency of this vitamin could trigger the accumulation of body fat,
because, with the deposit of vitamin D in adipocytes, its lower
bioavailability would trigger a cascade of reactions by the hypo-
thalamus, which would result in an increased hunger feeling and
a reduced expenditure of energy (38). In addition, a decrease in
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vitamin D levels would increase the parathyroid hormone, which
in turn would cause an elevation in intracellular calcium levels in
adipocytes, which could act on the increased expression of fatty
acid synthase, a key enzyme to the regulation of lipid deposition
as well as to the reduction of lipolysis (39).

Upon evaluating the concentration of fat-soluble vitamins
in adolescents with weight excess, according to gender, boys
showed an increase in the concentrations of retinol and a.-tocoph-
erol and a reduction of B-carotene and 25(OH)D concentrations
as adiposity increased. In girls, only a.-tocopherol was high with
overweight. These variations may be caused by hormonal influ-
ences on the weight development process, but they may also be
due to differences existing in different body fat deposition areas.
Women deposit more fat in the femoral and gluteal region, and
men deposit more fat in the central region, which configures a
less inflammatory profile for females (40). Thus, the mobilization
of vitamins to the bloodstream would be less intense in girls com-
pared to boys with an increase in adiposity.

With regard to the limitations of the study, because it was a
cross-sectional study, it was not possible to guarantee causal
relations, and confounding variables may have affected the report-
ed associations. In addition, biochemical markers monitoring the
presence and intensity of oxidative stress were not used, which
prevented us from evaluating the changes in concentrations of
vitamins related to the inflammatory process in the presence of
overweight/obesity.

Evaluated adolescents have a potential risk of inadequacy of
fat-soluble vitamins, with a significant deficit both in consumption
and serum levels. Although factors such as gender and overweight
interfere with serum concentrations, the metabolic behavior of
vitamins A, D, E and 3-carotene appears to differ according to dif-
ferent situations. Thus, it is necessary to understand the biochem-
ical pathways that each vitamin takes, particularly with respect
to increased adiposity, especially because it is one of the most
prevalent nutritional disorders among adolescents, and liposoluble
vitamins appear to be negatively related to excess of weight.

These findings point to the fact that the consumption of vitamin
E appears to influence the metabolism and bioavailability of vita-
min D, but more studies are needed to elucidate this association.
This study demonstrates that the behavior of vitamins A, D and E
in adolescents needs more research in order to identify the status
of these nutrients in this population group, so that specialized and
focused strategies to reduce these deficiencies are adequately
prepared.
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Resumen

Introduccion: la excrecion de sodio en orina de 24 horas es el método de referencia para evaluar la ingesta de sodio; sin embargo, se requieren
herramientas que puedan aplicarse de manera mas practica tanto en el @mbito clinico como en el poblacional.

Objetivos: desarrollar y evaluar un cuestionario autoadministrable de frecuencia de consumo de alimentos ricos en sodio (CFCA-S) como
herramienta de tamizaje para consumo elevado de sodio en una poblacién adulta de la Ciudad de México.

Métodos: se desarrollo un CFCA-S con 28 categorias de alimentos ricos en sodio y su sistema de puntuacion respectivo. El percentil 75 del
puntaje total del CFCA-S se probd como punto de corte para clasificar a las personas con alto consumo de sodio a dos niveles (> 2.000 y
> 3.000 mg/dia), considerando la excrecion urinaria de sodio en 24 horas como método de referencia.

Resultados: se incluyeron 95 participantes (mediana de edad: 39 [percentiles 25-75: 26-46] afios; hombres: 39 [41,1%]). Un puntaje total

de 51,2 en el CFCA-S mostrd una sensibilidad del 31,6% (intervalo de confianza [IC] 95%: 19,1-47,5), una especificidad del 78,9% (IC 95%:

Palabras clave: 66,7-87,5), valor predictivo positivo del 50% (IC 95%: 31,4-68,6) y valor predictivo negativo del 63,4% (IC 95%: 51,8-73,6), para clasificar a
o las personas con consumo de sodio > 3.000 mg/dia. Un puntaje > 51,2 se asocio significativamente con una ingesta de sodio > 3.000 mg/dia,
gggjﬂﬁgg 'gede resultando en una razén de momios de 3,12 (IC 95%: 1,03-9,44, p = 0,04), después de ajustar por sexo, edad e indice de masa corporal (IMC).

alimentos. Dieta. Sal. Conclusiones: el CFCA-S es una herramienta practica, factible de aplicarse y (til para identificar a personas en riesgo de tener un consumo
Validacion. elevado de sodio.

Abstract

Background: twenty-four-hour urinary sodium excretion is the reference method to assess sodium intake; however, tools that can be more
easily applied in the clinical and population setting are needed.

Objectives: to develop and evaluate a self-administered high-sodium food frequency questionnaire (abbreviated to CFCA-S in Spanish) as a
screening tool for high sodium intake in an adult Mexico City population.

Methods: a CFCA-S including 28 sodium-rich food categories and a scoring system were developed. The 75 percentile for the total score was
tested as cut-off point to classify high sodium consumers at two different levels (> 2,000 and > 3,000 mg/day) against 24-h urinary sodium
excretion as reference method.

Results: ninety-five participants were included (median age: 39 [25"-75" percentiles: 26-46] years; men: 39 [41.1%)]). A total score of 51.2 in

the CFCA-S showed a sensitivity of 31.6% (95% confidence interval [Cl]: 19.1-47.5), specificity of 78.9 (95% Cl: 66.7-87.5), positive predictive

value of 50% (95% Cl: 31.4-68.6) and negative predictive value of 63.4% (95% Cl: 51.8-73.6) to classify high-sodium consumers at a level of
Key words: intake > 3,000 mg/day. A total score > 51.2 was significantly associated with a sodium intake > 3,000 mg/day, observing an odds ratio of 3.12
Food frequency (C195%: 1.03-9.44, p = 0.04), after adjusting by sex, age, and body mass index.

questionnaire. Diet. Conclusions: the sodium CFCA-S developed in this study is a practical, feasible and useful tool to identify individuals at greater risk of having
Salt. Validation. a high sodium intake.

Correspondencia:

Eloisa Colin Ramirez. Departamento de Sociomedicina.
Instituto de Cardiologia “Ignacio Chavez”. Juan
Badiano No. 1, Col. Seccion XVI, Tlalpan, 14080
Ciudad de México. México

e-mail: ecolinra@conacyt.mx; eloisa_colin@yahoo.
DOI: http://dx.doi.org/10.20960/nh.1789 com.mx

Recibido: 20/01/2018 e Aceptado: 08/05/2018

Miranda-Alatriste PV, Colin Ramirez E, Guillén Hernandez M, Rivera Mancia S, Cartas Rosado R, Espinosa-
Cuevas A, Correa-Rotter R, Vallejo M. Desarrollo de una herramienta de tamizaje para consumo elevado
de sodio en una poblacion adulta mexicana. Nutr Hosp 2018;35(5):1163-1173

©Copyright 2018 SENPE y ©Aran Ediciones S.L. Este es un articulo Open Access bajo la licencia CC BY-NC-SA (http://creativecommons.org/licenses/by-nc-sa/4.0/).



1164

INTRODUCCION

P. V. Miranda-Alatriste et al.

MATERIAL Y METODOS

La ingesta elevada de sodio se asocia al desarrollo de diver-
sas enfermedades, entre las que destacan hipertension arterial
sistémica (HAS), enfermedad cardiovascular (ECV), enfermeda-
des cerebrovasculares y enfermedad renal cronica (1). A nivel
mundial, en el afio 2010 se estimo que el consumo de sodio en
adultos fue de 3.950 mg/dia (intervalo de confianza [IC] 95%:
3.890-4.010 mg/dia) (2). En México, el consumo estimado a
través de la excrecion de sodio en orina de 24 horas en pobla-
cién adulta de la Ciudad de México fue de 3.150 mg/dia (IC
95%: 3.054-3.246 mg/dia) (3), cifra que excede claramente la
recomendacion de consumo de la Organizacion Mundial de la
Salud (OMS) de 2.000 mg/dia (4,5) y de la Asociacion Ameri-
cana del Corazdn (6) de 2.400 mg/dia, para reducir el riesgo
cardiovascular.

En el &mbito clinico, la restriccion del sodio en la dieta es
una de las principales estrategias nutricias para el manejo de la
hipertension arterial y otras condiciones sensibles a este mine-
ral, como insuficiencia cardiaca y hepatica, asi como enferme-
dad renal cronica. Por lo tanto, evaluar el consumo de sodio 0
identificar a las personas en riesgo de tener un consumo alto de
este nutrimento es esencial. La medicion de sodio en orina de
24 horas se considera el método estandar para estimar la inges-
ta de sodio (7); sin embargo, este método requiere tiempo para
la recoleccion de la muestra y pruebas de laboratorio, lo que
vuelve su uso poco practico a nivel poblacional, ademas de ser
tedioso y requerir un elevado nivel de participacion del paciente
para obtener muestras de orina completas (8). Los métodos
dietéticos alternativos incluyen recordatorios de consumo de
alimentos de 24 horas, registros de alimentos de mltiples dias
y cuestionarios de frecuencia de consumo de alimentos (CFCA).
Si bien estos suponen menos complicaciones para los pacien-
tes en comparacion con la recoleccion de orina de 24 horas,
emplean técnicas de andlisis que no son facilmente accesibles
en el dmbito poblacional, no proporcionan retroalimentacion
oportuna o tienen validez limitada para estimar el consumo de
sodio (8,9):

Los CFCA disefiados especificamente para sodio dietario cons-
tituyen una alternativa Util para clasificar a las personas con un
consumo alto o bajo de este nutrimento, facilitando asi la iden-
tificacion de individuos que requieran asesoria nutricional para
reducir su ingesta, o bien, a aquellos en quienes deba aplicarse
un método cuantitativo para estimar su consumo (10-12). Actual-
mente, en México no existe ningun instrumento autoadministrable
y con un sistema de puntuacion practico y rapido que permita
identificar a las personas con un consumo elevado de sodio que
requieran alguna intervencion nutricional para reducir su consu-
mo. Debido a lo anterior, el objetivo de nuestro estudio fue desa-
rrollar un cuestionario de frecuencia de consumo de alimentos
ricos en sodio (CFCA-S) y evaluar su utilidad para clasificar a las
personas con un consumo elevado de este nutrimento en una
poblacion adulta residente de la Ciudad de México, consideran-
do la excrecion de sodio en orina de 24 horas como método de
referencia.

La metodologia de este estudio se divide en dos fases: a) disefio
del CFCA-S; y b) evaluacion de la utilidad del cuestionario para
clasificar a las personas con un consumo elevado de sodio.

FASE 1. DISENO DEL CFCA-S

Para el desarrollo del CFCA-S, se consider¢ la inclusion de
los alimentos previamente identificados como las principales
fuentes de sodio en la dieta en una cohorte de trabajadores
de la Ciudad de México (13). En dicho estudio, se cuantifict el
porcentaje de la ingesta total de sodio procedente de diferentes
categorfas de alimentos, con base en la cantidad promedio con-
sumida de los alimentos de cada categoria durante un periodo
de tres dias, para lo cual se utilizaron diarios de alimentos, tal
como se describid en el trabajo original (13). Se identificaron
multiples categorias (incluyendo productos locales, como tacos y
tamales) que contribuyeron mayoritariamente al consumo diario
de sodio en la poblacién de estudio (per capita), sin considerar
la sal de mesa, dada la dificultad para medir con precision su
uso en la preparacion de alimentos, tanto dentro como fuera
de casa. Los métodos e instrumentos para determinar el con-
tenido de sodio de cada alimento se describen a detalle en la
publicacion original (13).

En total, el cuestionario incluy¢ 28 categorias de alimentos,
cada una de las cuales se considerd como un reactivo, y se pidio
que se indicara con qué frecuencia, dentro de l0s seis meses pre-
vios, se consumieron los alimentos listados, usando las siguientes
opciones de respuesta: a) al menos una vez al dia; b) 4-6 veces
por semana; ¢) 1-3 veces por semana; y d) rara vez 0 nunca.
A cada opcion de respuesta se le asignd una puntuacion con-
siderando el porcentaje promedio del consumo diario de sodio
atribuible a la categoria de alimentos en cuestion entre los con-
sumidores, tal como se reporto previamente (13) y se muestra
en la tabla I.

Antes de la asignacion de los puntajes, los porcentajes lista-
dos en la tabla | fueron redondeados al nimero entero inmedia-
to superior o inferior y, posteriormente, este valor redondeado
se asignd como puntaje a la respuesta que representa la mayor
frecuencia de consumo en cada categoria de alimentos, que es
“al menos una vez al dia”. Considerando esta frecuencia como
un consumo diario (siete de siete dias a la semana), las pun-
tuaciones del resto de las opciones de frecuencias de consumo
Se asignaron por prorrateo; por ejemplo, si el porcentaje con
que la categoria de “pan salado” contribuyd al consumo total
de sodio entre los consumidores de pan salado fue de 9,8%, el
puntaje asignado a la frecuencia de consumo de “al menos una
vez al dia” fue 10 (después de redondear 9,8); a la frecuencia
de consumo “4-6 veces por semana” (considerando un valor
promedio de cinco dias a la semana para esta categoria) le
correspondié una puntuacion de 5*10/7 = 7,1; y a la frecuen-
cia de consumo de “7-3 veces por semana” (valor promedio
de dos dias a la semana) le correspondi6 una puntuacion de

[Nutr Hosp 2018;35(5):1163-1173)]
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Tabla I. Contribuciéon al consumo total de sodio al dia por categorias de alimentos entre
los individuos que consumieron los alimentos (consumidores)

Categoria de alimento % de la ingesta total de Na*

Tacos 21,8 (16,9-26,8)
Pizza 20,6 (17,2-24,0)
Tamales 13,5(10,9-16,1)
Sazonadores (salsas sazonadoras, condimentos salados en polvo y consomé en cubo 0 polvo) 12,7 (9,6-15,7)
Hamburguesas 12,3 (10,6-13,9)
Sazonadores a base de chile en polvo con sal 11,9 (6,0-17,8)
Carnes procesadas (jamon, tocino, salchichas, chorizo, machaca, chuleta de cerdo ahumada) 11,3(10,6-12,1)
Pan dulce (empaquetado y de panaderia) 11,1 (10,4-11,9)
Pan salado (bolillo, telera, baguette, pan de caja, pan para hot dog'y otros) 9,8 (9,4-10,3)
Cereales de desayuno 9,7 (8,5-10,8)
Pescado enlatado (atin, sardinas) 9,6 (7,9-11,3)
Mole 8,5(6,7-10,3)
Frijoles enlatados 8,4 (6,0-10,8)
Quesos naturales (panela, oaxaca, de cabra, parmesano, brie, camembert, gouda, suizo, queso crema,

cheddar, provolone, etc.) 70(6,5-76)
Tortilla de harina 6,7 (5,7-7,7)
Quesos procesados (tipo americano, fundido para untar o en rebanadas para fundir) 5,4 (4,7-6,2)
Chiles enlatados (en escabeche y adobados) 5,2 (4,1-6,4)
Salsas picantes y chamoy (salsas botaneras embotelladas) 5,1(3,6-6,5)
Galletas saladas 4,6 (3,5-5,8)
Frituras (de papa, maiz o trigo) 4,4 (3,8-4,9)
Cacahuates, nueces y otras semillas saladas 4,1 (3,0-5,3)
Palomitas 3,5(2,5-4,5)
Cétsup y mostaza 3,3(2,8-3,8)
Galletas y barras de cereal 2,9(2,5-3,3)
Margarina y mantequilla 1,9(1,3-2,4)
Mayonesa y aderezos 1,6 (1,5-1,8)

*Los datos representan promedio (intervalo de confianza 95%). Adaptada de Colin-Ramirez et al. (12). Los porcentajes correspondientes a las “sopas y cremas
instantaneas” y “nuggets de pollo” son 7,5% (IC 95%: 5,4-9,6) y 4,1% (IC 95%: 2,8-5,4), respectivamente.

”

2*10/7 = 2,9. A 'la frecuencia de consumo “rara vez o nunca
se le asignd un valor de cero. La puntuacion global maxima
posible para el cuestionario fue de 231 y la minima posible fue
de 0, donde a mayor puntuacion, mayor frecuencia de consumo
de los alimentos listados.

Adicionalmente, se incluy6 una seccidn en la cual se pregunta
por el uso discrecional de sal de mesa (sal afiadida durante la
preparacion de alimentos y la agregada en la mesa). Estas pre-
guntas no se consideraron en la puntuacion del cuestionario; sin
embargo, se incluyeron con la finalidad de captar informacion
relevante para orientar la educacion nutricional del encuestado
en cuanto al uso de sal de mesa.

[Nutr Hosp 2018;35(5):1163-1173]

EVALUACION DE FACTIBILIDAD

Una vez disefiado el cuestionario y el sistema de puntuacion,
se les pidi6 a cinco especialistas en nutricion que completaran el
cuestionario y que posteriormente evaluaran el tiempo empleado
en contestarlo, asi como la comprension de las preguntas, la
extension del instrumento y la factibilidad para aplicarlo en la
préctica clinica habitual, usando una escala de Likert; ademas, se
incluyé un espacio en blanco para agregar comentarios.

La evaluacion de expertos permitid identificar correcciones
necesarias en la redaccion de las preguntas y en el formato del
cuestionario. Todos los expertos estuvieron de acuerdo o total-



1166

mente de acuerdo en el tiempo, la comprension, la amplitud y la
factibilidad de la aplicacion del cuestionario durante su practica
clinica. Finalmente, sugirieron que en la opcion de respuesta “rara
vez o nunca” se especificara que “rara vez” correspondia a una
0 dos veces por mes. Se incluyd la modificacion correspondiente
como “rara vez (1-2 veces por mes) o nunca’.

PRUEBA PILOTO

Una vez realizadas las correcciones propuestas por el grupo
de expertos, se aplicd el instrumento a cinco voluntarios que
se encuentran participando en el protocolo Tlalpan 2020 (14),
el cual se describe mas adelante. De los cinco voluntarios, tres
fueron hombres y dos fueron mujeres, con una edad minima
de 25y maxima de 49 afios. Una nutricionista del Instituto
Nacional de Cardiologia Ignacio Chavez (INCICh) explico el
objetivo del cuestionario a los participantes y les pidid registrar
la hora de inicio y término de llenado del mismo. Al término
del llenado del cuestionario, dado que todos los encuestados
respondieron entre once y 18 reactivos con la opcion de fre-
cuencia de consumo “rara vez (1 a 2 veces por mes) o nunca’,
se decidi¢ dividir en dos esta opcion: “rara vez (1-2 veces
al mes)”y “nunca”, a fin de evitar subestimar la puntuacion
de la frecuencia de consumo de aquellos alimentos que se
consumen rara vez. Finalmente, a fin de poder asignar una
calificacion a la opcion de respuesta “rara vez (1-2 veces al
mes)”, el sistema de puntuacion que originalmente se baso en
una semana de siete dias, se ajusté a un mes de 28 dias. La
opcién “nunca” conservo el cero como puntuacion. La puntua-
cién maxima posible para la version final del cuestionario se
mantuvo en 231y la minima, en cero. La seccion sobre uso de
sal de mesa permanecio sin cambios. La mediana (percentiles
25-75) del tiempo de llenado del cuestionario reportado por
los encuestados fue de diez (6,5-10) minutos. La version final
del cuestionario se presenta en la figura 1.

FASE 2. EVALUACION DE LA UTILIDAD DEL
CUESTIONARIO PARA CLASIFICAR PERSONAS
CON UN CONSUMO ELEVADO DE SODIO:
VALIDEZ DE CRITERIO CONCURRENTE

Poblacion de estudio

Una vez concluida la fase de disefio del cuestionario, este se
incluyd como parte de la evaluacion dietética de los participantes
reclutados en la cohorte Tlalpan 2020 a fin de medir la frecuencia
con que consumen alimentos ricos en sodio. El estudio Tlalpan
2020 es un estudio longitudinal que tiene como objetivo principal
evaluar el impacto de factores de riesgo tradicionales y no tra-
dicionales sobre la incidencia de hipertension arterial con segui-
miento a diez afios en una poblacion clinicamente sana residente
de la Ciudad de México. El disefio y la metodologia del estudio
han sido publicados con anterioridad (14). La cohorte Tlalpan

P. V. Miranda-Alatriste et al.

2020 incluye hombres y mujeres de entre 20 y 50 afios que
vivan en cualquiera de las 16 delegaciones politicas de la Ciudad
de México y que no padezcan hipertension arterial. Se excluye
de la cohorte a las personas con diagnostico previo de diabetes
mellitus, distiroidismo, enfermedad cerebrovascular, cardiopatia
isquémica, sindrome coronario agudo, cancer con efecto en la
sobrevida, mujeres embarazadas y personas con algun tratamien-
to farmacoldgico que tenga efecto sobre la presion arterial, 0
que padezcan alguna alteracion cognitiva 0 mental que impida el
adecuado apego al protocolo.

Afin de evaluar la utilidad de cuestionario para clasificar perso-
nas con un consumo elevado de sodio, se llevd a cabo un analisis
transversal de los datos de los participantes del estudio Tlalpan
2020 que contestaron el cuestionario durante su visita inicial o
de seguimiento, entre mayo y septiembre de 2017, utilizando los
datos de excrecion de sodio en orina de 24 horas como método
de referencia para estimar el consumo de sodio. Se excluyeron del
analisis los participantes que no proporcionaron una muestra de
orina de 24 horas completa, de acuerdo a los criterios descritos
mas adelante.

El estudio Tlalpan 2020 fue aprobado por los comités de Etica e
Investigacion del Instituto Nacional de Cardiologia Ignacio Chavez
(INCIChy), con el nimero de referencia 13-802. Todos los partici-
pantes proporcionaron consentimiento informado por escrito para
ser reclutados en la cohorte.

Evaluaciones
CFCA-S

Se aplicd el cuestionario disefiado previamente y se calculd
la puntuacion global para cada participante de acuerdo con el
sistema de puntuacion desarrollado. Se les pidid a los partici-
pantes que registraran la hora de inicio y de término de llenado
del cuestionario.

Excrecion de sodio en orina de 24 horas

Los pacientes recibieron instrucciones de desechar la primera
orina de la mafana y, posteriormente, recolectar todas las mic-
ciones subsecuentes durante un periodo de 24 horas, incluida
la primera orina de la mafiana siguiente (que fue el dia de su
visita en el INCICh). Para la recoleccion, se les proporciond a
los participantes un contenedor libre de conservadores y se
les pidid mantener el contenedor con orina en un lugar fresco
durante el periodo de recoleccion. El sodio urinario se determin
a través del método de electrodo selectivo de iones y la creati-
nina urinaria se determind por medio del ensayo colorimétrico
de Jaffe en un analizador automatizado. Las muestras de orina
se consideraron completas cuando los niveles de creatinina
urinaria estuvieron dentro de la tasa de excrecion de creatinina
estandar para hombres (15-25 mg/kg/24 horas) y mujeres (10-
20 mg/kg/24 horas) (15).

[Nutr Hosp 2018;35(5):1163-1173)]
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CUESTIONARIO DE FRECUENCIA DE CONSUMO DE ALIMENTOS RICOS EN SODIO

Nombre
Fecha de llenado del cuestionario:
Edad: Sexo: Femenino

Masculino
Instrucciones de llenado

El siguiente cuestionario nos ayudara a conocer mejor su consumo de sodio (sal). Para ello, le pedimos que por favor conteste las
siguientes preguntas sobre sus habitos alimentarios durante los ultimos 6 meses. Por favor responda tan honestamente como
sea posible, una vez que esté seguro de su respuesta seleccione s6lo una casilla por pregunta, la que refleje mejor la frecuencia con que
usted consume el alimento correspondiente.

El cuestionario esta dividido en dos secciones, en la seccién 1 se pregunta sobre la frecuencia de consumo de diferentes ali-
mentos ricos en sodio, mientras responde esta seccion por favor no piense en la cantidad del consumo del alimento, solo en la frecuencia
con que lo consume. En la seccién 2 se pregunta sobre el uso de sal para cocinar y la adiciona a sus alimentos en la mesa.

El puntaje total sera determinado por el personal de salud.

Seccion 1. Frecuencia de consumo de alimentos ricos en sodio

Frecuencia de consumo
Grupo de Ejemplos Al menos | 4-6 veces | 1-3veces | Raravez
alimentos 1vezal por por (1-2 veces | Nunca
dia semana semana al mes)
Pan de caja blanco o integral, bolillo, telera,
1) Pan salado baguette, bagel, pan para hot dog [ ] 10 [ ] & [ ] 29 [ ] 0s [ ] 0
Empaquetado (donas, roles, gansitos, colchones,
conchas, pingliinos, pastelillos rellenos,
2)P | A 11 7. A .
) Pan dulce bimbufiuelos, chocorroles, mantecadas, panques) I:I I:I 9 I:I 3 I:I 06 I:I 0
y sin empaquetar (de panaderia o casero)
(Galletas empaquetada (Marfa, de animalitos, de
3) Galletas y canela, de malvavisco, con chispas de chocolate,
barras de tipo sandwich rellenas de crema, polvores, tartaletas, 3 2.1 0.9 0.2 0
cereal de mantequilla.) y sin empaquetar, incluyendo I:I I:I I:I I:I I:I
galletas caseras.Barras de cereal 0 avena
4) Galletas Crackets, habaneras, habaneras integrales,
saladas saladitas, saladitas integrales I:I 5 I:I 36 I:I 14 I:I 03 I:I 0
. Cereales de desayuno, incluyendo avena
| . 1 71 2. 0.
9) Cereal de caja saborizada empaquetada I:I 0 I:I I:I ? I:I ° I:I 0
6) Tortillas de
harina |:|7|:|5|:|2|:|0'4 I:IO
Panela, canasto, oaxaca, manchego,
7) Quesos (excepto chihuahua, parmesano, gouda, mozzarella
uesos fundidos asadero, provolone, menonita, cotija, I:I ! I:I 5 I:I 2 I:I 04 I:I 0
en rebanadas)
cheddar, cottage, queso crema
8) Quesos Queso en rebanadas tipo americano (queso
procesados amarillo), manchego o suizo. Quesocrema | [ | 5 ([ ] 86 |[ ] 14 |[ o3 |[ o
(fundidos) fundido en rebanadas
9) Cames Jamon, salchicha, salami, pepperoni, jamén
procesadas serrano, chorizo, longaniza, tocino, machaca, |:| 11 |:| 7.9 |:| 3.1 |:| 0.6 |:| 0
chuleta ahumada
Figura 1.

Cuestionario de frecuencia de consumo de alimentos ricos en sodio.

[Nutr Hosp 2018;35(5):1163-1173]
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Seccion 1. Frecuencia de consumo de alimentos ricos en sodio

Frecuencia de consumo

Grupo de Al menos | 4-6 veces | 1-3 veces | Raravez
. . Ejemplos 1vezal por por (1-2veces | Nunca
alimentos B
dia semana semana al mes)
10) Pescados , )
onjatados Atdn, sardinas |:| 10 |:| 71 | 29 | | | 05 | | | 0
11) Frijoles .
enlatados Refritos o enteros |:| 8 |:| 5.7 | | 2.3 | | 0.4 | |O
12) Sopas y . .
Sopas de pasta seca instantaneas, sopas
F:remasl enlatadas, cremas enlatadas I:I 8 I:I 57 | | 23 | | 04 | | 0
instantaneas
Papas fritas (naturales, enchiladas,
) adobadas), chicharrones de cerdo o de harina
13) Frituras de trigo, frituras de maiz (doritos, rancheritos, |:| 4 |:| 29 | | 1 | | 02 | | 0
fritos, churrumais), cheetos
14) Palomitas de Caseras, microondas, de cine 4 29 1.1 0.2 0
maiz ' ’ I:I I:I ' | | |~ | |
15) Cacahuates, Cacahuates y nueces salados o enchilados,
nueces y cacahuates japoneses, pistaches, pepitas, |:| 4 |:| 29 | | | 11 | | 02 | | |0
semillas salados nuez de la india, semilla de girasol
16) Catsup y
2.1 . 2
s 1 s ] [ Joo| [ Joz| [ Jo
17) Mayonesa y Mayonesa light o regular, aderezos para ensaladas
aderezos (ranch, cesar, milislas, italiano) y vinagretas I:l 2 I:l 14 | | 06 | | 01 | | 0
18) Margarina y
nartoaule [ Jeof e L Jos| [ Jo1|[Jo
19) Chiles . ) )
onlatados Chiles en vinagre y chipotle. |:| 5 |:| 36 | | | 14| | | 03] | |0
20) Salsas picantes | Valentina, bufalo, botanera, tabasco, chamoy,
. . 1.4 .
y chamoy salsas para mariscos I:l ° I:l 36 | | | | 03 | | 0
21) Chile en polvo Tipo tajin, piquin con sal, miguelito. 12 8.6 | | | 341 | | 06 | | | O
Salsa de soya, salga inglesa, salsa BBQ, salsa
teriyaki, jugo Maggi, sal de ajo, consomé en
22) Sazonadores polvo 0 cubos, ablandadores de carnes, mezclas I:l 13 I:l 93 | | 37 | | 07 | | 0
de condimentos o especias en polvo con sal
23) Mole Mole rojo, negro, verde 9 6.4 [ | 26 | | | 05 | | | 0
Canasta, cecina, camitas, barbacoa, guisados, flautas,
24) T . . ) 22 15.7 . 1.2
) Tacos pastor, suadero, longaniza o cualquier otro tipo I:l I:l o | | 63 | | | | 0
25) Tamales Cualquier tipo de relleno y salsa 14 10 [ | 4] | | 08 | | | 0
' De restaurante o establecimientos de comida
26) Pizza rapida, congelada, casera I:I 2 I:I 15 | | 6 | | 1 | | 0
De restaurantes o establecimientos de
27) Hamburguesas comida rapida, o caseras con carne |:| 12 |:| 8.6 | | 3.4 | | 0.6 | |0
empaquetada y/o preparada
28) Nuggets de De restaurante o establecimientos de comida
L 4 2. 1.1 2
pollo rapida, congelados I:I I:I 9 | | | | 0 | | 0
Total por columna
TOTAL

(Puntaje minimo = 0

Puntaje maximo = 231)

Figura 1 (Cont.).

Cuestionario de frecuencia de consumo de alimentos ricos en sodio.
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1 cucharadita cafetera
¥ cucharadita cafetera
Ya cucharadita cafetera
Otra, especifique:

oood

Seccion 2. Uso de sal de mesa para cocinar y adicionar a sus alimentos

29. En un dia habitual, ;,qué cantidad de sal usa en total para preparar en casa sus alimentos de todo el dia? No considere la sal
usada en la preparacion de los alimentos de toda la familia, solo la incluida en sus alimentos.

de salero (3 sacudidas)

[0 No uso sal para cocinar mis alimentos.

O 1 cucharadita cafetera
O % cucharadita cafetera
O % cucharadita cafetera
O Otra, especifique:

Puede especificar la cantidad en cucharadas cafeteras (ej. 2 cucharadas cafeteras) o sacudidas

30. En un dia habitual, ;qué cantidad de sal adiciona en la mesa a sus alimentos?

de salero (3 sacudidas)

[ No adiciono sal en la mesa a los alimentos.

Puede especificar la cantidad en cucharadas cafeteras (ej. 2 cucharadas cafeteras) o sacudidas

Figura 1 (Cont.).
Cuestionario de frecuencia de consumo de alimentos ricos en sodio.

Antropometria y presion arterial

Se midieron peso, talla y circunferencia de cintura con el paciente
en ayuno, sin zapatos y usando una bata de hospital, y de acuerdo
con los lineamientos establecidos por la International Society for the
Advancement of Kinanthropometry (ISAK) (16) para su medicion.
Para el peso se utilizd una bascula mecanica de columna Seca®
700 con capacidad de 220 kg y precision de 0,05 kg. La estatura
se midio con un estadiémetro Seca® 220 con precision de 1 mmy
la circunferencia de cintura, con una cinta métrica de fibra de vidrio
BodyFlex, con longitud de 150 cm y precision de 1 mm. La presion
arterial sistolica y diastolica se midio en el brazo izquierdo tres veces
con un esfigmomanometro de mercurio y se calcul6 el promedio de
las tres mediciones. Los participantes con un promedio de presion
arterial sistolica > 140 mmHg y/o diastolica > 90 mmHg durante la
evaluacion inicial se excluyeron de la cohorte (17).

Bioquimica

Con el paciente en ayuno de 12 horas, se obtuvieron muestras de
sangre venosa para determinar concentraciones séricas de coles-
terol total (CT), lipoproteinas de alta densidad (HDL), lipoproteinas
de baja densidad (LDL), triglicéridos (TG) y glucosa, en analizadores
automatizados dentro del Laboratorio Gentral del INCICh.

[Nutr Hosp 2018;35(5):1163-1173]

ANALISIS ESTADISTICO

Las variables continuas se expresaron como media + des-
viacion estandar o mediana y percentiles 25-75, dependiendo
de su distribucion, la cual se evalué mediante la prueba Kolmo-
gorov-Smirnov. Las variables categoricas se presentaron como
frecuencias absolutas (nimero de participantes) y relativas (por-
centajes). Se calculo el percentil 75 de la puntuacion global del
CFCA-S y se estimaron la sensibilidad, la especificidad, el valor
predictivo positivo (VPP) y el valor predictivo negativo (VPN) aso-
ciados a este punto de corte para clasificar a las personas con
una excrecion urinaria de sodio > 2.000 mg/dia, > 2.400 mg/dia
y > 3.000 mg/dia, considerando estos niveles de excrecion como
una medida subrogada de un consumo elevado de sodio, dado
que la recomendacion para el consumo de este nutrimento varia
entre 2.000 y 2.400 mg/dia para poblacion adulta, de acuerdo
con la OMS (4) y la American Heart Association (AHA) (6), respec-
tivamente. Si bien la AHA sugiere que un consumo de sodio de
1.500 mg/dia puede verse asociado a una mayor reduccion de la
presion arterial (6), no se considero este nivel de consumo para
clasificar a los sujetos en nuestro estudio, dada la poca factibilidad
de alcanzar este nivel de ingesta de sodio en poblacion general.

Posteriormente, se utilizd un modelo de regresion logistica para
estimar la razon de momios (RM) e intervalo de confianza (IC) al
95%, tanto crudo como ajustando por sexo, edad e IMC, para



1170

la asociacion entre el percentil 75 de la puntuacion global del
CFCA-S y la excrecion urinaria de sodio a los tres niveles antes
mencionados: > 2.000 mg/dia, > 2.400 mg/dia y > 3.000 mg/
dia. La informacion se proceso en el software SPSS version 22.

RESULTADOS

En el periodo de mayo a septiembre de 2017, 148 participantes
reclutados en la cohorte Tlalpan 2020 completaron el cuestiona-
rio; de estos, 95 (64,2%) proporcionaron una muestra de orina de
24 horas completa y, por tanto, se incluyeron en el andlisis. En la
tabla Il se muestran las caracteristicas demograficas y clinicas de
los participantes. De los 95 incluidos, 39 (41,1%) fueron hombres
y la mediana de edad fue de 39 (percentiles 25-75: 26-46) afios.
EIIMC promedio se ubicd en el rango de sobrepeso, en tanto que
la tension arterial sistdlica y diastdlica se encuentra en rangos
normales (18). En la tabla lll se presentan los datos hioquimicos
y de excrecion urinaria de sodio y creatinina.

EVALUACION DE LA UTILIDAD DEL
CUESTIONARIO PARA CLASIFICAR A LAS
PERSONAS CON UN CONSUMO ELEVADO DE
SOoDIO

El percentil 75 calculado para la puntuacion global del cuestionario
fue de 51,2 puntos. En la tabla IV se muestran los datos de sensibi-
lidad, especificidad, VPP y VPN asociados a este punto de corte para
clasificar a los participantes con consumo elevado de sodio conside-

Tabla ll. Caracteristicas demograficas y
clinicas de la poblacién de estudio

P. V. Miranda-Alatriste et al.

rando los tres niveles de excrecion urinaria previamente establecidos;
fueron mayores la sensibilidad, especificidad y VPN para el nivel de
excrecion > 3.000 mg/dia que para los de > 2.000 y > 2.400 mg/dia.

En la tabla V se muestran los resultados del andlisis de regre-
sion logistica, donde se observa que el punto de corte de 51,2
puntos en el CFCA-S se asocié de manera no significativa con
una mayor probabilidad de tener una excrecion urinaria de sodio >
2.000 mg/dia (RM: 1,20, 1C 95%: 0,33-4,34,p = 0,78) y > 2.400
mg/dia (RM: 1,89, IC 95%: 0,84-4,22, p = 0,12), en comparacion
con aquellos con una puntuacion global por debajo de este valor,
luego de ajustar por sexo, edad e IMC. Cuando esta misma aso-
ciacion se prob a un nivel de excrecion de sodio > 3.000 mg/
dia, la asociacion fue mas fuerte y significativa, mostrando una
RM ajustada de 3,12 (IC 95%: 1,03-9,44, p = 0,04).

DISCUSION

En este estudio se describe el disefio de un cuestionario de
frecuencia de consumo de alimentos ricos en sodio, denomi-
nado CFCA-S, en el cual se evallian 28 categorias de alimentos
previamente identificadas como fuentes relevantes de sodio en
la dieta en una poblacion de adultos de la Ciudad de México
(13). Asimismo, se evalud su utilidad como una herramienta de
tamizaje para consumo elevado de sodio, medido a través de su
excrecion en orina de 24 horas, mostrando ser un instrumento
sencillo y factible de aplicar, para el cual una puntuacion global
de 51,2 o superior se asocio significativamente con una mayor
probabilidad (RM: 3,12, IC 95%: 1,03-9,44, p = 0,04) de tener
una excrecion de sodio > 3.000 mg/dia.

Tabla lll. Datos bioquimicos y analisis de
orina de 24 horas

Poblacion de

Poblacion de
estudio*
n=95
Edad (afios) 39 (26-46)
Hombres (n [%]) 39 (41,1)
Peso (kg) 71,4154
Talla (m) 1,6+09
Circunferencia de cintura (cm) 90,3+12,7
indice de masa corporal (kg/m2) 27,4 +53
Tension arterial sistolica (mmHg) 105,0 £ 14,7
Tension arterial diastdlica (mmHg) 70,7 £ 9.1
(TriTirr?U[igS(;e aplicacion del cuestionario 7.0(6,0-90)

“Las variables continuas se presentan como promedio + desviacion

estdndar o mediana (percentiles 25-75).

estudio*
n=95
Acido trico (mg/d)) 54+1,4
Creatinina sérica (mg/dl) 0,7 (0,6-0,9)
Triglicéridos (mg/d) 137,7 (96,3-188)
Colesterol total (mg/dl) 189,7 + 34,6

Colesterol-HDL (mg/dl)

45,0 (36,8-52,7)

Colesterol-LDL (mg/dl)

117,6 (101,7-140,5)

Glucosa (mg/l)

94,0 (85-99)

Creatinina en orina (mg/24 horas)

1.281 + 4071

Sodio en orina (mg/24 horas)

2.714 (2.052-3.541)

Volumen orina (ml/24 horas)

1,500 (900-2.000)

HDL: colesterol de alta densidad; LDL: colesterol de baja densidad. *Los
datos se presentan como promedio + desviacion estandar o mediana

(percentiles 25-75).
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Tabla IV. Sensibilidad, especificidad, VPP y VPN del punto de corte establecido para la
puntuacion del CFCA-S (percentil 75: 51,2 puntos) para identificar a los sujetos con un
consumo de sodio > 2.000 mg/dia, > 2.400 mg/dia y > 3.000 mg/dia, medido a través de

la excrecion de sodio en orina de 24 horas

> 2.000 mg/dia > 2.400 mg/dia > 3.000 mg/dia
Valor del IC 95% Valor del IC 95% Valor del IC 95%
indice indice indice
Sensibilidad (%) 24,3 16,0-35,2 27,6 17,8-40,2 31,6 19,1-47,5
Especificidad (%) 71,4 50,0-86,2 78,4 62,8-88,6 78,9 66,7-87,5
VPP (%) 75,0 55,0-88,0 66,7 46,7-82 50,0 31,4-68,6
VPN (%) 21,1 13,2-32,0 40,8 30,2-52,5 63,4 51,8-73,6

VPP: valor predictivo positivo, VPN: valor predictivo negativo.

Tabla V. Andlisis de regresion logistica para la asociacion entre el punto de corte
establecido para la puntuacién del CFCA-S (percentil 75: 51,2 puntos) y un consumo
elevado de sodio, medido a través de la excrecion de sodio en orina de 24 horas

Nivel de co.nsumo RM¢ cruda IC 95% RM* ajustada’ IC 95%
de sodio* (valor p) (valor p)

*Estimado a través de la excrecion de sodio en orina de 24 horas. "Ajustado por sexo, edad e IMC. *RM: razon de momios.

Estudios previos han disefiado y probado la utilidad de cues-
tionarios de frecuencia de consumo especificos para sodio die-
tario en poblaciones de pacientes con hipertension arterial (10),
enfermedad renal cronica (11) o poblacion general (12), siendo
el nuestro el primero disefiado especificamente para poblacion
mexicana (19). Los resultados de este estudio muestran que, aun
cuando el percentil 75 de la puntuacion global del cuestionario
(51,2 puntos) es capaz de detectar a poco mas de la tercera
parte (31,6%) de los casos con una excrecion de sodio > 3.000
mg/dia, el 78,9% de los individuos con una excrecion de sodio <
3.000 mg/dia son clasificados correctamente por el cuestionario.
Considerando los tres niveles de excrecion de sodio en los que
se probd nuestro instrumento (Tabla IV), este mostré una mayor
sensibilidad en comparacion con la reportada para otro instru-
mento en poblacion surafricana (12,4%) (12), pero menor a la
observada para un cuestionario validado en poblacion australiana
con enfermedad renal (61%) (11). En ambos casos se buscaba
identificar personas con un consumo de sodio > 100 mmol/dia,
equivalente a 2.300 mg/dia de sodio aproximadamente. Cabe
resaltar que tanto nuestro instrumento como los dos mencionados
previamente mostraron mayor especificidad que sensibilidad.

[Nutr Hosp 2018;35(5):1163-1173]

Por otro lado, en nuestro estudio se observd que las personas
con un puntaje global > 51,2 en el cuestionario tuvieron significa-
tivamente mayor probabilidad de excretar > 3.000 mg de sodio/
dia (RM: 3,12,1C 95%: 1,03-9,44, p = 0,04), independientemente
de la edad, sexo e IMC. Estos resultados permiten sugerir la utili-
dad del CFCA-S para identificar personas en riesgo de tener una
excrecion elevada de sodio en poblacién adulta de la Ciudad de
México, quienes puedan beneficiarse de una asesoria nutricional
para reducir su consumo con un enfoque preventivo, o bien, a
aquellos que ameriten una evaluacion formal de la ingesta de
sodio a través de métodos cuantitativos, dado que se han identi-
ficado como personas en riesgo de consumo alto. Es importante
destacar que, dada la baja sensibilidad y alta especificidad del
cuestionario, su uso conlleva una menor tasa de falsos positivos,
pero mayor de falsos negativos.

A nivel mundial, se estimé que una dieta alta en sodio contri-
buyo con el 4,2% del total de muertes en 2016 (20) y recien-
temente se reportd que el consumo promedio de sodio en una
poblacion mexicana clinicamente sana fue de 3.150 mg/dia (IC
95%: 3.054-3.246 mg/dia), llegando a ser hasta de 3.735 mg/dia
en hombres. Estas cifras son superiores a la recomendacion de la
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OMS para consumo de sodio (< 2.000 mg/dia sodio) para reducir
la presion arterial y el riesgo cardiovascular a nivel poblacional (5),
por lo que la necesidad de estrategias para reducir el consumo de
sodio en nuestra poblacion sigue latente. Se ha reportado que, a
pesar de que los alimentos procesados y las comidas preparadas
0 consumidas fuera de casa contribuyen de manera significativa
a la ingesta de sodio, las personas pueden creer que consumen
bajas cantidades de este mineral debido a que no agregan sal
a sus alimentos durante su preparacion o en la mesa (21). Asi,
la falta de consciencia o conocimiento por parte de la poblacion
sobre la procedencia del sodio en la dieta y su consumo habi-
tual puede impedir la motivacion personal y/o la implementacion
efectiva de estrategias para reducir el consumo de este nutriente.
Por tanto, contar con un instrumento que nos permita identificar
a las personas en riesgo de tener un consumo alto de sodio en
el &mbito poblacional es fundamental para poder intervenir opor-
tunamente con asesoria nutricional o estrategias para disminuir
el consumo de sodio, en congruencia con la iniciativa de la OMS
dirigida a reducir el consumo de sodio en un 30% para el afo
2025, con el fin de prevenir y controlar las enfermedades no
transmisibles en la poblacion (22).

En el @mbito clinico, en padecimientos donde el consumo de
sodio debe ser evaluado y controlado rutinariamente, tales como
la hipertension arterial, la insuficiencia renal o la insuficiencia
cardiaca, su uso puede ser de gran utilidad para identificar de
manera rapida y practica a los pacientes en riesgo de tener un
consumo alto de sodio en quienes se requiera implementar o
reforzar intervenciones nutricionales para disminuir su ingesta; sin
embargo, aln se requiere evaluar la utilidad de este instrumento
en dichos pacientes.

Es importante mencionar las limitaciones de este estudio:

1. Aun cuando se incluyeron en el cuestionario dos reacti-
vos sobre el uso de sal de mesa, estas respuestas no se
consideraron en la puntuacion debido a que en el trabajo
original de donde se obtuvieron los datos para el sistema de
puntuacion no se evalud su uso; sin embargo, si se consi-
deraron condimentos salados (sal de ajo, consomé en polvo
0 cubos), cuyo uso en algunas ocasiones sustituye a la sal
de mesa en la preparacion de alimentos.

2. La poblacion de estudio en la que se validd el cuestionario
proviene de una cohorte de adultos clinicamente sanos resi-
dentes en la Ciudad de México, participantes de un estudio
sobre factores de riesgo para la incidencia de hipertension
arterial, por lo que el instrumento debe usarse con cautela
en poblaciones procedentes de otras areas del pais, dado
que los habitos de alimentacion y los alimentos locales
varian de region a region.

3. Como la mayoria de las encuestas dietarias, este instru-
mento es dependiente de la memoria del encuestado y de
la percepcion que tenga sobre la frecuencia con que con-
sume los alimentos estudiados. Sin embargo, debido a que
no se preguntan cantidades de consumo especificas para
cada alimento, sino que se asume una cantidad promedio
de alimento consumido estimada en un estudio previo en
poblacion adulta, es posible que la complejidad para com-
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prender y contestar la pregunta se vea reducida, tal como
lo muestran los datos de la evaluacion de factibilidad y la
prueba piloto.

4. Finalmente, el cuestionario no incluyd alimentos como anto-
jitos mexicanos o ciertos alimentos de restaurantes debido a
que en México alin no se cuenta con informacion sobre su
contenido de sodio y, por tanto, no fue posible determinar la
proporcion con que contribuyen al consumo de sodio habi-
tual (13). No obstante, el cuestionario mostré una asociacion
significativa con una excrecion de sodio elevada a un nivel
> 3.000 mg/dia (RM: 3,12, IC 95%: 1,03-9,44, p = 0,04).

CONCLUSIONES

En conclusion, el CFCA-S disefiado y evaluado en este estudio
mostrd ser una herramienta practica, sencilla, de facil aplicacion
y Util para identificar a personas en riesgo de tener un consumo
elevado de sodio (> 3.000 mg/dia) en poblacion adulta mexicana.
Ademas, tiene el potencial de ser usado en el &mbito clinico en
pacientes con condiciones sensibles al sodio, a fin de identificar
facilmente a aquellos en quienes deban implementarse o reforzar-
se las intervenciones para disminuir su ingesta, aunque la utilidad
del instrumento en estos pacientes debe ser evaluada.
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Abstract

Introduction: osteoporosis is a metabolic bone disease that leads to increased bone fragility and increased risk of fracture.

Objectives: the aim of the present research was to determine the effectiveness of a diary intake of three different dairy products (250 ml)
enriched with vitamins and calcium on decreasing bone mass.

Methods: the present study is a comparative trial of three dairy products fortified with calcium and vitamin D, parallel, randomized, double-blind and
single-center. Bone mass content (BMC), bone mass density (BMD), T-score and Z-score were measured in different locations, besides biochemical
markers along 18 months in premenopausal women. Two hundred and ten volunteers from all the three groups were submitted to the same monitoring
procedures, consisting on blood extraction, urine collection and energy X-ray absorptiometry (DEXA) done in the laboratory. The monitoring was carried
on three times, first at month O (baseline), the second at month 9 (in the middle of the treatment) and, finally, at month 18 (the end of the treatment).

Results: the majority of anatomical locations showed both BMC and BMD decrease ranging between 0.5% and 1.5%. The T-score and the Z-score
increased in lumbar spine after the treatment with the dairy products. Moreover, the most noteworthy change on the biomarkers of bone resorption was

Key words: showed by plasmatic tartrate-resistant acid phosphatase (TRAP), with and increase between 20.7% and 29.5% after the intake of the different products.
Osteoporosis. Bone Conclusions: therefore, the intake of the three dairy products improves the bone mass in lumbar spine, leading to important changes in the
mass. Bone mass concentration of biomarkers of bone resorption. Especially, tartrate-resistant acid phosphatase seems to be strongly influenced by the intake of
content. Bone mass every dairy product. However, no significant differences were found between the different dairy products used in the present study. Therefore,
density. the intake of dairy product seems to be more determinant than micronutrients supplementation.

Resumen

Introduccion: la osteoporosis es una enfermedad 6sea metabdlica que conduce a un aumento de la fragilidad 6sea y un mayor riesgo de fractura.

Objetivos: el principal objetivo fue determinar la efectividad de la ingesta diaria de tres productos lacteos diferentes enriquecidos con vitaminas
y calcio para mejorar el proceso de remodelado 6seo.

Métodos: se emplearon tres productos lacteos fortificados con calcio y vitamina D. Se realizé un estudio paralelo, aleatorizado, doble ciego
y unicéntrico. Para determinar los cambios en el estado 6seo, se determinaron las siguientes mediciones: contenido de la masa 6sea (CMO),
densidad de la masa 6sea (DMO), T-score y Z-score en diferentes lugares anatémicos, ademas de marcadores bioquimicos. El seguimiento se
realizd durante 18 meses en mujeres premenopausicas, las cuales fueron sometidas a los mismos procedimientos de seguimiento: extraccion
de sangre, recoleccion de orina y absorciometria de rayos X (DEXA). El seguimiento se llevd a cabo en tres ocasiones: primero, en el mes 0
(baseline); en segundo lugar, en el mes 9 (en mitad del tratamiento); y finalmente, en el mes 18 (el final del tratamiento).

Resultados: la mayoria de las localizaciones anatémicas mostraron que el contenido y la densidad 6sea disminuyeron entre el 0,5% y el 1,5%.
El factor T-score y el factor Z-score aumentaron en la columna lumbar después del tratamiento con los productos lacteos. Por otra parte, €l
cambio mas notable en los hiomarcadores de la resorcion dsea fue observado por la fosfatasa 4cida resistente a tartrato, la cual aumento entre
un 20,7% y un 29,5% después de la ingesta de los diferentes productos. Tras el tratamiento, se observaron cambios en la concentracion de

Palabras clave: biomarcadores relacionados con la resorcion ¢sea, sobre todo en niveles de PTH-1, desoxipiridinolina y NTx.

Osteaporosis. Masa Conclusiones: la ingesta de los tres productos lacteos mejora la masa 0sea en la columna lumbar, lo que lleva a cambios importantes en la
6sea. Contenido de la concentracion de biomarcadores de la resorcion sea. La fosfatasa acida resistente al tartrato parece estar influenciada por la ingesta de los tres
masa Osea. Densidad productos lacteos. Sin embargo, no se han encontraron diferencias significativas entre los diferentes productos lacteos. Por lo tanto, la ingesta
de la masa 0sea. de productos lacteos en si parece ser mas determinante que la suplementacion en micronutrientes de los diferentes productos.
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INTRODUCTION

MATERIAL AND METHODS

Osteoporosis is a metabolic bone disease characterized by
decreased bone mass and impaired microarchitecture of bone tis-
sue, leading to increased bone fragility and increased risk of fracture
(1,2). Some factors could contribute to reducing bone mass and
increasing bone fragility, such as incapacity to reach optimal peak
bone mass, bone loss owing to increased resorption, or erroneous
replacement of lost bone due to decreased bone formation (3).

For the correct control of osteoporosis, it is important to maxi-
mize peak bone mass, preventing rapid bone loss occurring after
menopause, for women, and in the elderly (4). A correct nutrition
is essential for maximizing peak bone mass. In fact, nutrients
as calcium, magnesium, vitamin D or vitamin K, casein peptides
or isoflavones are able to determine and promote healthy bone
metabolism (5-7). Calcium is a key nutrient for maximizing peak
bone mass and the maintenance of bone mass during adult life
(8,9). Milk and dairy products provide great amounts of calcium,
vitamin D, phosphorus, and proteins (mostly casein), which may
enhance calcium absorption and mineral retention (10). Milk and
dairy products constitute about 70% of dietary intake of calcium,
supporting a balance diet (10).

Regarding dairy consumption and bone turnover, previous studies
have reported an improvement of bone turnover both in pre- and post-
menopausal women (11-14). Moreover, previous studies also suggest
that regular milk consumption is associated with an increase on bone
mass density (BMD) and bone mass content (BMC). In premenopausal
women undergoing secondary causes of osteoporosis, the treatment
of this primary cause should be the management to increase bone
health (15). However, despite the importance of prevention of osteo-
porosis, there is a lack of scientific literature related to dietary inter-
vention on premenopausal women (16).

The aim of the present research was to determine the effective-
ness of a diary intake of three different milky products enriched
with vitamins and minerals on decreasing bone mass and bone
turnover biomarkers.

DAIRY PRODUCTS

The nutritional composition of the dairy products is displayed
in table 1. The common ingredients used for the elaboration of
each one were: partly skimmed milk, milk proteins, calcium salts
and stabilizers (E-450 and E-452). However, they differ in some
details. CALACT60 contained vitamin D, while CALDOB54 con-
tained five stabilizers (E-450, E-452, E-460, E-466 and E-407).
In turn, CALNAT48 contained calcium salts from a different source
than CALACT60 and CALDOB54, besides vitamins D and K. The
quantity of each dose of product was 250 ml.

VOLUNTEER INCLUSION

A total of 210 healthy female young volunteers were selected
for the study. Finally, only 181 patients entered in the study. For
inclusion in the study, female volunteers must remain in their
premenopausal stage. Exclusion criteria were chronic diseases,
chronic consumption of drugs, or inadequate feeding habits.
Informed and signed consent of each individual involved in the
trial was obtained.

Due to the homogenization of the groups, volunteers were
homogenized in the three groups to study. Both the BMI and the
age of all the volunteers were determined, with slight statistical
variation (p > 0.05). The age of the volunteers was 39.2 + 4.6
years old (p > 0.05). Volunteers were divided in the groups result-
ing in the following age-stratification: 38.9 + 5.0 years old for the
CALNAT48 group, 40.0 + 4.8 years old for the CALDOB54 group
and 38.7 + 4.9 years old for the CALACTG0 group.

Regarding weight and height, IMC of volunteers were 25.78 =
5.1. After distribution of the groups, volunteers from CALNAT48,
CALDOB54 and CALACT60 group showed IMC 25.9 + 5.1, 27.4
+ 5.3 and 24.2 respectively.

Table I. Nutritional composition of the dairy products

CALACT60 CALNAT48 CALDOB54
Energetic value 44 keal (184 kJ) 43 keal (182 kJ) 44 keal (184 kJ)
Proteins 36¢ 3.3¢ 35¢
Hydrates 469 469 469
Sugars 4649 4649 469
Fats 139 139 139
Saturated fats 099¢g 099¢g 099¢g
Sodium 0.07¢ 0.10¢ 0.10¢
Calcium 160 mg 160 mg 240 mg
Phosphorus 130 mg 105 mg 105 mg
Vitamin D 11g THg
Vitamin K, 18 g
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STUDY DESIGN

The present study is a comparative trial of three dairy products
fortified with calcium and vitamin D, parallel, randomized, dou-
ble-blind and single-center. The study was previously approved by
the scientific committee of the Catholic University of Murcia and
the Ethical Committee of Scientific Investigation (ECSI). Initially, the
total 181 volunteers were randomly divided into three study groups:
group CALNAT48, composed by 59 subjects; group CALDOB54,
composed by 59 subjects; and group CALACT60, composed by 63
subjects. However, due to the length of the treatment some volun-
teers left the study. Randomization was accomplished by parallel
design, in which volunteers followed the treatment to which they
were randomized during the duration of the trial. Therefore, the final
composition of the groups was: 40 volunteers in CALNAT48 group,
34 volunteers in CALDOB54 group and 40 volunteers in CALACT60
group. The graphical distribution of the study is displayed in figure 1.

Dairy products were given to the volunteers monthly. In order to
ensure compliance on study endorsement, dairy products supplying
was accompanied by a food intake questionnaire. Therefore, both dairy
supplying and dairy intake monitoring were repeated every month.

Volunteers from all the three groups were submitted to the
same monitoring procedures, consisting on blood extraction, urine
collection and energy X-ray absorptiometry (DEXA) done in the
laboratory. The monitoring was carried on three times: first at
month O (baseline), the second at month 9 (in the middle of the
treatment) and, finally, at month 18 (end of the treatment).

STATISTICAL ANALYSIS

For the descriptive analysis, demographics and other baseline
characteristics of the test, subjects have been described using

CALNAT48 CALDOBS4 CALACT60

INITIAL: n=59 INITIAL: n=59 INITIAL: n=63

FINAL: n=40 FINAL: n=34 FINAL: n=40
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Figure 1.
Graphical representation of the in vivo study.

M. D. Barnuevo et al.

descriptive statistical indices, for patients overall and for each of
the groups studied. Continuous variables were described using
measures of central tendency (mean) and dispersion measures
(standard deviation). Meanwhile, categorical variables were
described by tables of absolute and relative frequencies. The
comparison of categorical variables was performed using the Chi-
square test and the comparison of continuous variables, using the
Student’s t-test.

The changes from baseline in bone mineral density (DEXA val-
ues) were compared between groups using a model of analysis
of variance for repeated measures: a within-subject factor (time:
initial, month 9 and month 18) and a between-factor (product
ingested: CALNAT48, CALDOB54 or CALACTG60). The statistical
distribution was accomplished by Tukey and Bonferroni, accepting
a significance level minor than 0.05 (p < 0.05).

The analysis of variance for repeated measures was also used
for the establishment of the differences between the different
dairy products. In addition, a study of linear correlation test by
Pearson linear correlation between radiological variables and the
dietary intake of calcium and vitamins D and K was also carried
out.

PARAMETERS STUDIED
Urinary and blood analysis

The measurement of blood and urine samples allowed knowing
the concentration of different markers of bone remodeling activity
and certain biochemical variables related to bone metabolism.

The blood parameters measured were: creatinine (mg/dl) by
kinetic measurement; uric acid (mg/dl) by enzymatic measure-
ment; calcemia, phosphorus and magnesium (mg/dl) by spectro-
photometric measurement; bone alkaline phosphatase (mcg/l) by
immunoassays; tartrate-resistant acid phosphatase (TRAP) (Ul/l)
by kinetic measurement; osteocalcin (ng/ml) and vitamin D (1.25
dihydroxycholecalciferol) (pg/ml) by radioimmunoassay; and intact
parathyroid hormone (pg/ml) by chemiluminescence.

Densitometry analysis

Despite being clinical, analytical and radiological markers that
can approximate the diagnosis of osteoporosis, the basic diag-
nostic tool is bone densitometry. Generally, it is developed at the
lumbar (L1-L4 or L2-L4) or femoral regions (neck, trochanter and
Ward’s triangle). Densitometry analysis represents good accuracy
and reliability (coefficient of variation: 0.5-3%, accuracy error:
3-5%), being a rapid technique that subjects the patient to very
low radiation. For the determination of the densitometry values,
an X-ray densitometer Norland® XR-46 linear beam DXA (pencil
beam) was used. It was equipped by an anode stationary air-
cooled tube as emitting source of X-ray, with a constant potential
of 100 kV, anode current of 1.3 mA and 0.5 mm section focal
point.

[Nutr Hosp 2018;35(5):1174-1185]
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The parameters provided by densitometry were: BMC (g) and
BMD (g/cm?). These values were expressed as mean values +
SD. The parameters were measured at the lumbar spine (L2-L4),
femoral neck, trochanteric region and total hip.

Bone densitometry, in addition to measuring bone mineral den-
sity (BMC or BMD) of a particular individual in absolute and relative
terms, allows comparison of population-based reference values
using the T and Z scales or scores. T-score describes the com-
parison between individual BMC and BMD of young (20-35 years
old) and healthy same-sex adults. That is, the coefficient T-score
reflects the amount of bone mass of an individual regarding the
maximum amount of bone mass that presents the population to
which they belong. Finally, the Z-score informs about the distribu-
tion of the volunteers on the studied population. Z-score describes
the comparison between individual BMD and BMD of individuals
of the same age and sex. Physiologically, this value should remain
constant over time. The individual changes on the bone mineral
density of a patient run parallel to changes produced in the cor-
responding population (age and sex).

The World Health Organization (WHQ), through a group of
experts, establishes the densitometric criteria used as a param-
eter for the above-mentioned T-score. They standardized the risk
of fracture, being largely accepted nowadays. It has been estab-
lished that for each standard deviation decreasing the T-score of
bone mass, the relative risk of fracture increases approximately
1.5-2 times.

RESULTS

Both BMI and age of all the volunteers were determined, with
a very small statistical variation (p > 0.05).

BIOMARKERS OF BONE RESORPTION

In the present study, the concentration of the different biomark-
ers varied along the 18 months of the intervention. The differences
observed varied depending on the individual biomarkers.

The urinary excretion of deoxypyridinoline increased along
the 18 months of the study after the intake of the different
beverages compared to baseline (Fig. 2). However, the changes
observed were not statistically significant (p > 0.05). Sim-
ilarly, the urinary excretion of deoxypyridinoline at month 9
did not showed statistically significant differences compared
to baseline or month 18 (p > 0.05). Finally, no differences
were observed after the intake of the different types of dairy
beverages (p > 0.05).

Other compounds released during the process of bone resorp-
tion are the C-telopeptide (ICTP, CTX) and amino-terminal (NTX)
collagen. They have shown a significant correlation with BMD
in pre- and postmenopausal women. Therefore, CTX and NTx
are considered as the most useful markers of bone resorption in
clinical practice (17,18).
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Figure 2.

Evolution of biomarkers of bone resorption along the 18 months of intervention.
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In turn, the urinary excretion of NTx increased after the intake
of CALNAT48 and the intake of CALD054 while decreased after
the intake of CALACT60 during 18 months. Despite noteworthy,
those changes in the excretion of NTx were not statistically signif-
icant (p > 0.05). Similarly, changes observed after nine months of
treatment did not showed to be statistically significant (p > 0.05).
As observed for deoxypyridinoline, no differences were found after
the intake of the different types of dairy beverages (p > 0.05).

The most noteworthy change on the biomarkers of bone
resorption was showed by plasmatic TRAP. At month 9, differ-
ences were statistically significant when compared with baseline
(p < 0.05). Similarly, those differences remained statistically
significant after 18 months of treatment (p < 0.05), reaching
increases up to 29.5%, 20.7% and 28% after the intake of
CALNAT48, CALDOB54 and CALACT60, respectively. No dif-
ferences were observed between the intakes of the three dairy
preparations.

M. D. Barnuevo et al.

BIOMARKERS OF BONE FORMATION

The values of osteocalcin did not varied at month 9 after the
intake of any dairy beverage. Similarly, osteocalcin did not show
an increase after the whole time of treatment (18 months). In
fact, the intake of CALACT60 during 18 months derived on the
non-statistically significant decrease of plasmatic osteocalcin
(p > 0.05). Finally, the values observed after the intake of every
beverage were similar between the different beverages.

Plasmatic level of intact parathyroid hormone (PTH-I) showed
a similar trend than previously observed for osteocalcin, with
non-significant differences (Fig. 3). After the intake of every
dairy beverage, values of intact parathyroid hormone remained
unchanged at month 9 (p > 0.05), but increased too slightly at
month 18. Analyzing the evolution of alkaline phosphatase in every
group of study, a non-significant increment during the first nine
months after the intake of CALACTG60 and CALDOB54 was found
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Figure 3.

Evolution of biomarkers of bone formation throughout the 18 months of intervention.
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(Fig. 3). In the second half of the treatment period (from month 9
to month 18) a decrease up to initial values in this variable was
observed. Only the intake of CALACT60 derived on the reduction
of the concentration of alkaline phosphatase between months
9 and 18 (p < 0.05). No significant differences were observed
after the evolution of the three types of dairy products during
18 months.

The variation observed in the plasmatic concentration of vita-
mins and minerals was homogenous. The evolution of plasmatic
vitamin D, phosphatemia and magnesemia during the 18-month
study showed statistically significant increases (p < 0.05) (Fig.
3). In turn, the evolution of calcemia during the 18 months of
the study, regardless of the type of dairy beverage consumed,
decreased significantly (p < 0.05). Therefore, consuming fortified
milk produces an increase in plasmatic values of vitamin D, an
increase in values of phosphatemia, the increase of magnesemia,
and the decrease of calcemia values. Finally, the evolution of the
three different groups after consuming the different types of dairy
beverages for 18 months did not varied between groups.

BONE MINERAL CONTENT (BMC) AND BONE
MINERAL DENSITY (BMD)

The main objective of this study was the comparative analysis
of the in vivo effect of the intake of three types of dairy products,
differing in their content on calcium and vitamin D. The compar-
ison between the three types of milk in response to the changes

observed in BMC and BMD in various anatomical regions during
18 months did not varied widely. Therefore, the three types of
dairy product had the same effectiveness in modifying those den-
sitometry variables, preventing or reducing bone loss.

The baseline parameters of the volunteers are showed in table
II. The evolution of the BMC along the 18 months of treatment was
different depending on the area studied. In this way, the values of
BMC obtained in lumbar spine, femoral neck, trochanteric region
and total hip did not follow a uniform trend (Fig. 4).

The results obtained after the measurement of BMC in the dif-
ferent locations are different depending on the measurement date.
At month 9, the evolution of the BMC measured in the lumbar
spine, trochanteric region and total hip did not present significant
differences in any case (p > 0.05). Therefore, those volunteers
belonging to the groups CALNAT48, CALDOB54 and CALACT60
showed similar BMC values when measured in these three areas
at month 9. However, despite non-significant, some variations
are noteworthy. The BMC measured in the lumbar spine and tro-
chanteric region at month 9 showed increased values (p > 0.05)
after treatment with CALDOB54 and CALACT60, but decreased
(p > 0.05) in the CALNAT48 group. Moreover, the BMC mea-
sured in total hip showed very slight modifications (p > 0.05),
decreasing after the treatment with CALNAT48 and CALACTG0
and increasing after the treatment with CALDOB54. Finally, the
evolution of the BMC measured in the femoral neck at month 9
showed a statistically significant decrease (p < 0.031) of 6.7%
in the CALACT60 group. Meanwhile, the BMC measured in the
femoral neck in the CALNAT48 and CALDOB54 groups increased

Table ll. Baseline parameters of the volunteers of the study

BMC BMD T-score Z-score
Lumbar spine
CALNAT48 48.34 +7.36 1.075 +0.150 0.241 = 1.444 0.435+1.335
CALDOB54 46.07 = 7.21 1.078 +0.135 0.233 + 1.238 0.450 + 1.194
CALACTE0 44.08 +7.93 1.039 + 0.149 -0.094 + 1.427 0.129 + 1.354
Femoral neck
CALNAT48 459 +0.79 0.960 +0.133 1.107 = 1.228 1.336 = 1.198
CALDOB54 4,32 +0.78 0.909 + 0.108 0.599 + 0.964 0.875 +0.999
CALACTG0 453 +1.20 0.889 + 0.127 0.519 +1.198 0.773 +£1.199
Throcanteric region
CALNAT48 8.60 = 1.76 0.746 + 0.111 1.590 + 1.068 1.590 + 1.068
CALDOB54 8.16 +1.58 0.693 +0.113 1.092 + 0.839 1111 +£1.829
CALACT60 8.13+226 0.695 + 0.111 1.148 +1.143 1,158 +1.139
Total hip
CALNAT48 32.44 + 485 0.995 + 0.111
CALDOB54 31.05+3.55 0.916 +0.113
CALACT60 30.34 + 5.45 0.932 + 0.111

BMC: bone mineral content (g + SD); BMD: bone mineral density (g/cn + SD). T-score (units) and Z-score (units).
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Figure 4.

Bone mass content (BMC) values of the different regions evaluated for each studied group at different times of intervention. Values are expressed as g.

in a minor extent as compared with the decrease observed in the
CALACT®60 group. Therefore, the evolution of BMC during the first
nine months of treatment did not showed a significant decrease,
except in case of the BMC measured in the femoral neck in the
patients of the CALACT60 group.

The benchmark of the evolution of the three groups throughout
the 18 months of treatment did not reported significant differ-
ences on the BMC compared to the values obtained at month 9
(p > 0.05). The BMC measured in the lumbar spine and total hip
was quite similar after nine and 18 months of treatment with the
three dairy products. Regarding the trochanteric region, the BMC
of the CALDOB54 group suffered a drop, while the BMC of the
CALNAT48 and CALACT60 groups increase slightly. Finally, the
BMC measured in the femur neck decreased (p > 0.05) in the
three groups, especially in CALDOB54.

The comparison between BMC values at baseline and those
obtained after 18 months of treatment did not show significant
results. The sole statistically significant decrease was found in
the BMC measured in the femur neck. In turn, the BMC mea-
sured in the lumbar spine increased (p > 0.05) after the intake of
CALACT60 and CALDOB54 after 18 months of treatment. Finally,
the BMC measured in the trochanteric region and in total hip
after 18 months of treatment remained at similar values than at
baseline.

As previously observed for the study of the BMC, the evolution
of the bone mineral density (BMD) did not present a uniform pat-
tern. Baseline values are showed in table II.

At month 9, the BMD observed in the lumbar spine did not show
any change compared to the baseline values. However, despite
being non-statistically significant, some variations were observed
in the lumbar spine, femur neck, trochanteric region and total hip
due to the intake of CALNAT48, CALDOB54 and CALACT60 (Fig.
5). After the intake of CALNAT48, the BMD presented a decrease
of 1.1%, 1.5% and 1% when measured in the femur neck, tro-
chanteric region and total hip, respectively. On the contrary, the
intake of CALNAT48 lead to 1.2% higher values of BMD measured
in the lumbar spine. The oral administration of CALDOB54 leads
to a decrease of 1% and 1% when measured in the femur neck
and total hip, respectively. In turn, the BMD values obtained in the
lumbar spine and trochanteric region were very similar than those
obtained at baseline (minor than 1%). Finally, the BMD observed
after the intake of CALACT60 was 3% minor when measured in
femur neck, while the measurement in the lumbar spine, trochan-
teric region and total hip did not show significant differences.

As observed before, the study of the evolution of the three
groups throughout the 18 months did not report significant dif-
ferences on the BMD measured in the lumbar spine, femur neck,
trochanteric region or total hip (p > 0.05). However, a minor
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Figure 5.

Bone mass density (BMD) values of the different regions evaluated for each studied group at different times of intervention. Values are expressed as g/cm?.

(p > 0.05) BMD was found when measured in the lumbar spine
in the CALNAT48 group at month 18. Similarly, the measurement
of the BMD in the trochanteric region and total hip also showed
minor values (p > 0.05) in the CALNAT48 group and CALACT60,
respectively. It is noteworthy that the majority of the BMD values
obtained did not differ from month 9 to month 18.

The comparison between the values of BMD obtained at the
end of the treatment did not differ widely from the values obtained
at baseline. As a whole, the BMD measured in the lumbar spine
and femur neck did not vary significantly after the 18 months of
treatment, compared to the initial values. Only the CALNAT48
group showed a slight diminution in the BMD values obtained in
the trochanteric region after the whole treatment. Similarly, the
BMD measured in the total hip showed to be reduced in all the
three groups, especially in the CALACTG0 group.

T-SCORE AND Z-SCORE

The determination of the T-score was done in the lumbar spine,
femur neck and trochanteric region (Table Il). The results through-
out the 18 months of treatment are showed in figure 6.

At month 9, the T-score determined in the lumbar spine did
not decrease in any of the groups. In fact, a slightly increase was
observed in the CALNAT48 group, although it was non-signifi-
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cant (p > 0.05). Moreover, unless non-statistically significant (p
> 0.05), some changes were observed when measured in the
femur neck. The T-score determined in the femur neck showed a
diminution of 0.102 units, 0.048 units and 0.107 units after the
intake of CALNAT48, CALDOB54 and CALACT60, respectively.
Meanwhile, the T-score determined in the trochanteric region did
not decrease after nine months of treatment in the CALNAT48
group or the CALACT60 group. In turn, the CALDOB54 showed
a little increment in the T-score determined in the trochanteric
region.

The trend followed after 18 months of treatment was similar in
all the three regions determined, showing no significant differenc-
es after the whole treatment (p > 0.05). It is noteworthy that the
T-score measured in the lumbar spine was higher after 18 months
of treatment than at month 9, in case of volunteers from the
CALBOD54 and CALACT60 groups. Meanwhile, the CALNAT48
group showed a decrease in the T-score value compared to that
obtained at month 9. The T-score determined in the trochanteric
region did not vary from the middle of the treatment (at month 9)
to the end of the study (at month 18) in any of the groups. The
T-score determined in the femur neck followed a similar trend,
without significant changes at the end of the treatment, compared
to month 9.

Finally, the final conclusions comparing the values obtained at the
end of the treatment with those obtained at baseline were concluding.
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T-score and Z-score values of the different regions evaluated for each studied group at different times of intervention. Results are expressed as units.
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Judging by the results, all the three beverages prevented a noteworthy
drop of T-score. The final values of the T-score obtained at the end
of the treatment were similar to those at baseline when determined
in the femur neck and trochanteric region. Surprisingly, the T-score
determined in the lumbar spine increased in the CALDOB54 and
CALACT®60 groups, while in the CALNAT48 group it remained at sim-
ilar values than at baseline.

As occurred in T-score, the determination of the Z-score was done
at the lumbar spine, femur neck and trochanteric region. The results
at baseline are also presented in table Il. Meanwhile, the evolution
throughout the 18 months of the study is represented in figure 6.

At month 9, the Z-score observed in the lumbar spinal did not
change significantly (p > 0.05) after any treatment, compared to
baseline. However, as observed for T-score, some changes were
observed when measured in the lumbar spine and femur neck. In
case of the femur neck, the variation observed was a diminution
of 0.078 units and 0.087 units after consumption of CALNAT48
and CALACT60, respectively. In turn, the Z-score after the intake
of CALDOB54 during nine months did not suffer notable varia-
tions. On the contrary, the variation observed in the Z-score in the
trochanteric region was a general increase in all the volunteers of
the three groups (especially the CALNAT48 group).

After 18 months of treatment, no changes were found between
beverages. The Z-score determined in the trochanteric region did
not vary after 18 months of treatment, similar to that observed at
month 9. The Z-score determined in the femur neck followed the
same trend than that observed in the trochanteric region, showing
similar values at month 18 than at month 9. The mayor changes
in the Z-score after 18 months of treatment were observed in
the lumbar spine. The Z-score value increased in the CALDOB54
and CALACTG0 group, compared to values of month 9. On the
contrary, the Z-score showed by the CALNAT48 group was minor
at month 18 than at month 9.

DISCUSSION

BIOMARKERS OF BONE RESORPTION

Bone resorption can be determined by different markers, with
clear differences between each one. Many markers as urinary cal-
cium concentration can be used as a hiomarker of osteoporosis.
Moreover, TRAP is produced by osteoclast, being a low sensitive
marker for the measurement of osteoporosis (19). However, oth-
er markers of osteoporosis as N terminal telopeptide (NTx) or
deoxypyridinoline are highly specific biomarkers, being able to
precisely determine the bone status (20). As previously observed
by Bowen et al. (21), both NTx and deoxypyridinoline are excreted
in urine, as a result of collagen type 1 destruction or degradation
by osteoclasts respectively (22).

Judging by the results, the duration of the intervention period
is essential for the correct determination of the action derived
to the intake of dairy products. In this way the best results were
obtained after 19 month of treatment, more than at month 9 (the
middle of the treatment).
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BIOMARKERS OF BONE FORMATION

The formation of bone tissue is crucial on bone homeostasis,
and can be decisive on the development of osteoporosis (23,24).
Bone formation can be determined by the measurement of many
biomarkers as osteocalcin, alkaline phosphatase or intact para-
thyroid hormone (22,23,25). As a whole, the measurement of
those biomarkers including serum vitamin D, calcium, phosphate
and magnesium did not show to be determined by the intake of
the dairy beverages. However, some exceptions have been noted.

Some studies have reported similar results, showing main-
tenance or slight reduction of PTH-I after the administration of
calcium or dairy products during few months (26-28). In fact, the
increment of calcium phosphorous ratio and the intake of protein
from dairy beverages are inversely related to the increment of
PTH-Iin plasmatic serum (28-30).

Regarding the different groups, a decrease in the serum lev-
els of calcium (p > 0.05) was appreciated, being reduced about
2.3% in the CALNAT48 group, 4.1% in the CALDOB54 group and
about 1% in the CALACTGO group. The increment on the protein
intake could lead to higher intestinal calcium absorption, owing to
increased urinary calcium excretion (31). However, the decrease
observed in the present study was minor than that observed by
other researchers (21,31). Other studies reported a similar trend
to the one observed in our study, showing similar values of urinary
calcium in elderly men and postmenopausal women (32). That fact
could be explained by a maintenance on the acid load after the
intake of the dairy beverages, leading to a maintenance on the
urinary excretion of calcium (33).

Performing benchmark in the evolution of the three different
groups after consuming the different types of dairy beverages
for 18 months, no significant differences were observed between
groups (p > 0.05). Similarly, phosphatemia levels increased (p
< 0.05) in the CALNAT48 group (13.5%), the CALDOB54 group
(26.5%) and the CALACT60 group (16.4%). Finally, magnesemia
also increased (p < 0.05) after the intake of CALACT60 (6.1%),
CALNAT48 (8.6%), and CALDOB54 (6.2%).

When analyzing the evolution of plasmatic vitamin D in each
of the study groups, it was appreciated a significant increase of
27.3% in the CALDOB54 group (p < 0.05), 14% in the CALNAT48
(p < 0.05) group and 16.7% in the CALACT60 group (p < 0.05).
Other studies have reported descend on the plasmatic concentra-
tion of vitamin D (18,34), due to the lack of long-term sun days in
winter, not related to the intake of dairy products. All the beverages
containing vitamin D increased the concentration of that biogenic
amine on serum, even the CALDOB54 with minor concentration of
vitamin D. Therefore, the increment of vitamin D in serum seems
to be influenced by other factor, such climatic conditions, apart
from the intake of exogenous vitamin D.

The results obtained in the present long-term intervention-
al study reveal that the acutest effects were detected after 18
months of treatment. Meanwhile, the consumption of dairy prod-
ucts for nine months showed minor influence on the variation of
calciotropic hormones and bone resorption biomarkers. Therefore,
changes observed in the concentration of the different molecules
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indicate that long-intervention periods might be necessary in order
to reach significant differences in the variation of bone remodeling
biomarkers.

BONE MINERAL CONTENT (BMC) AND BONE
MINERAL DENSITY (BMD)

Most clinical trials concerning the efficacy of different products
for the prevention or treatment of osteopenia and 0steoporosis use
bone mineral content and bone mineral density as primary vari-
ables (35). Increased values of BMD about 1.5% can be under-
stood as beneficial for the bone maintenance and maximized peak
bone mass in young volunteers. For example, Uenishi et al. (36)
reported increased values of BMD of 1.57% after consumption
of a dairy product compared to placebo (0.3%). As commented
before, some nutrients from dairy products can be beneficial for
the treatment or prevention of osteoporosis. Calcium, phospho-
rus or vitamin D can determine the effectiveness of milk and
dairy products in the treatment of oleuropenia and osteoporosis
(4,23,35).

The determination of BMD and BMC after nine months of
treatment did not show significant changes after the intake of
any of the dairy beverages. Therefore, the acute treatment with
dairy products could not be enough to exert beneficial effects on
BMD or BMC. In fact, the different studies carried out with dairy
products on the BMD and BMC content have a length of several
months (7,36,37). However, other studies reported healthy bene-
fits after few months of treatment with dairy products, as Uenishi
et al. (36), who found increased values of BMD after six months
of treatment in young female volunteers.

The evolution of BMD and BMC during the 18 months of intake
was different depending on the region studied. In case of BMD
measured in the lumbar spine, no significant changes were appre-
ciated, so BMC did not show a significant increase. In other ana-
tomical locations, both BMC and BMD showed a decrease rang-
ing between 0.5% and 1.5%. Contrarious to premenopausal and
postmenopausal women who suffer an unavoidable loss of bone
mass and bone mineral density, the BMD of young population, as
adolescents, increases until reaching their maximum bone peak
(2,4,9). Previous researchers have shown that increment even in
control patients administering placebo product, instead of dairy
products (38,39). Toheed (2016), in a study with postmenopausal
rural women, recently reported that more than half of the women
had either low BMD or osteoporosis, significantly related to low
intake of milk and milk products (40). The results obtained in
this study are similar to those observed in other studies of sim-
ilar characteristics, based on the consumption of mineral- and
vitamin-enriched milk, reducing the loss of bone mass (41,42).

T-SCORE AND Z-SCORE

The evolution of the Z-score throughout the whole study showed
different tendencies, regarding the location of the measurement.

M. D. Barnuevo et al.

The Z-score of the trochanteric region remains at similar values
than that observed at baseline. Meanwhile, the determination of
the Z-score in the femur neck showed a tiny decrease compared
to baseline parameters. Finally, the Z-score determined in the
lumbar spine showed an increase at the end of the treatment in
all the volunteers of the three groups, being statistically significant
in the CALDOBb4 group (p < 0.05).

Therefore, consumption of fortified dairy products produces a
positive effect in the Z-score values. Their consumption prevented
the decrease of that parameter and even increased when it was
measured in the lumbar spine.

The analysis of the T-score and Z-score provides clarifications
to the above conclusions. The T-score and the Z-score deter-
mined in the femur neck and the trochanteric region showed
no or slight differences compared to baseline, which indicates
the capability of reducing bone loss. Noteworthy, the T-score and
the Z-score determined in the lumbar spine increased after the
treatment with the three types of dairy products. Specially, the
intake of CALDOB54 was able to increase both the T-score and
the Z-score (Z-score in a statistically significant way). Therefore,
for the lumbar region, increases achieved in these scores confirm
the results obtained in other studies (42). In the femoral region
(neck and trochanter) results are different; intake of different types
of milk had no effect improving bone mass in this region, delaying
bone loss. These results are comparable to those of other studies,
reporting mayor changes for the lumbar spine than in the femoral
region (42-44).

Despite carrying out the present investigation in the best pos-
sible way, the article presents some limitations. The development
of the study is parallel, since the crossing of the groups is not
possible for obvious reasons. The menstrual status of the volun-
teers was not uniform throughout the study, given the personal
variability of each one, and the age difference between them.

Regarding parameters, evaluated densitometry reports bone
mineral density, but not bone architecture. In addition, bone den-
sity is different in each location, so only a relative correlation
between the results of the different measurement points can be
evaluated. Therefore, results of densitometry provide information
of the location where it was performed and should always be
performed in the same location. Finally, given that densitometry
results should be assessed for prediction of fracture risk, bone
density is a major determinant of fracture risk. However, there
are other fracture risk factors not associated with bone fracture.

CONCLUSIONS

In summary, the development of bone loss gets delayed along
the different treatments. The intake of the three dairy products
enriched with calcium and vitamin D for 18 months improves
bone mass in the lumbar spine more than in the lumbar region.
However, no differences in efficacy were obtained when compar-
ing the three types of dairy products. Changes observed in the
concentration of the different biomarkers indicate that long-in-
tervention periods seem to be necessary for the disparity of bone
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remodeling biomarkers. Especially, tartrate-resistant acid phos-
phatase seems to be strongly influenced by the intake of every
dairy product. However, the differences observed between the
different dairy products were not remarkable, which shows that
none of the micronutrients studied is more important than another
for the prevention of the disease. Therefore, the intake of dairy
products leads to a less enhanced bone resorption in premeno-
pausal women (regardless of the product supplementation), which
is determinant for the prevention of osteoporosis.
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Abstract

Objective: to estimate energy, nutrient intake and diet adequacy in preschool-aged children based on data from the Mexican National Health
and Nutrition Survey 2012,

Material and methods: dietary data in children < 5 years (n = 1,212) collected through a Semi-quantitative Food Frequency Questionnaire
(SFFQ) were analyzed. Energy and daily nutrient intakes and adequacies were calculated comparing by sociodemographic characteristics.

Results: median daily energy intake was 1,252 kcal (adequacy 104%). Adequacies above 100% were observed for calcium, zinc, vitamin C,
folate, vitamin B12, vitamin A and median of saturated fat. Low percent adequacies were observed for fiber, iron, polyunsaturated fat and vitamin
D. Intakes were lower in the southern region compared to other regions. Most intakes and adequacies were higher in urban compared to rural
areas, but fiber had the opposite trend. Indigenous children had low intakes and percent adequacies.

Conclusions: risks of dietary deficiencies and excess are present in Mexican preschool-aged children, with marked differences across socio-
demographic strata.

Resumen

Objetivo: estimar la ingesta de energia, nutrimentos y adecuacion de la dieta de preescolares mexicanos de la Encuesta Nacional de Salud y
Nutricién 2012.

Material y métodos: se recogieron los datos dietéticos de nifios < 5 afios (n = 1.212) a través de un cuestionario semicuantitativo de fre-
cuencia de consumo de alimentos (CSFCA). El consumo y la adecuacion de energia y nutrimentos fueron calculados segun las caracteristicas
sociodemograficas.

Resultados: la mediana de ingesta de energia fue de 1.252 kcal (adecuacion 104%). Se hallaron adecuaciones mayores al 100% para calcio,
zinc, vitamina C, folato, vitamina B12, vitamina A y mediana de grasa saturada. Se observaron adecuaciones bajas para fibra, hierro, grasa
poliinsaturada y vitamina D, e ingesta menor para la region sur comparada con otras regiones. Las ingestas y adecuaciones fueron mas altas en
area urbana en comparacion con el rea rural, excepto para fibra. Los nifios indigenas presentaron ingestas y adecuaciones bajas.

Conclusiones: la dieta de nifios preescolares mexicanos presenta riesgo de deficiencias y excesos, con marcadas diferencias entre estratos
sociodemograficos.
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INTRODUCTION

A series of nationally representative health and nutrition surveys
(1988, 1999, 2006, 2012) have shown a “polarized model of
nutrition transition” in Mexico (1) characterized by a rapid increase
in nutrition-related non-communicable diseases, a reduction of
infectious diseases (2), excessive energy intake and reductions
in physical activity (3). However, recent studies have shown that
micronutrient deficiencies and iron deficiency anemia are still sig-
nificant public health problems, affecting the most vulnerable age
and gender groups (4). The consequences of nutrition deficiencies
during childhood lead to growth retardation, decreased learning
capacity and impaired immune response. Additionally, under-nou-
rishment is causally related to a higher risk of chronic disease in
adulthood (5). The coexistence of excess and deficiency conditions
complicates the epidemiologic overview in Mexico.

Nowadays, public health decision-makers have to deal with
both sides of malnutrition and this is the greatest challenge the
public health system in Mexico has to overcome.

The objective of this paper is to estimate and compare energy
and nutrient intake and dietary adequacy according to biological,
social and nutritional characteristics in a nationally representative
sample of Mexican children aged one to four years of age.

MATERIAL AND METHODS

POPULATION AND SAMPLE SIZE

Data for this analysis were obtained from the Mexican National
Health and Nutrition Survey 2012 (ENSANUT-2012 by its Spanish
acronym). The ENSANUT-2012 was developed from October 2011
to May 2012. This included a probabilistic sample of 50,000 hou-
seholds representative at national, regional and state levels. The
sampling framework for selecting the households was provided
by the National Institute of Statistics, Geography and Informatics.
The study population for the present analysis included preschool
aged children, age range 1-4 years.

DIETARY INFORMATION

A random subsample of approximately one-sixth of the 50,000
total households participating in ENSANUT-2012 was selected
(6). Dietary information was obtained for 1,338 children from
one to four years of age. Standardized personnel administered a
semi-quantitative food frequency questionnaire (SFFQ) to women
or caregivers. The questionnaire included 140 food items clas-
sified in 14 groups (dairy products; fruits; vegetables; fast food;
meat, sausages and cold cuts; fish and seafood; legumes; cereals
and tubers; corn products; beverages; snacks, candies and des-
serts; soups and creams; condiments; corn tortillas). The inter-
viewers asked for the days of the week, times of the day, portion
sizes and total portions consumed for each food item during a
seven-day period before the interview.

[Nutr Hosp 2018;35(5):1186-1194]

ETHICS

Informed consent was obtained from parents or guardians
in order to participate in the study. The protocol was previously
approved by the Research Ethics Committee and Committee on
Biosafety and Research at the National Institute of Public Health,
Mexico.

OUTCOME VARIABLES DEFINITIONS
Intake

The estimated quantity of energy, fiber, and macro and micro-
nutrients was calculated using food composition tables compiled
by the INSP. The methodology and procedures have been des-
cribed by Ramirez-Silva | et al. (7).

Energy intake, carbohydrates, proteins, lipids, fiber, vitamins A,
C, B12, and D, folates, total iron, heme iron and non-heme iron,
zinc, calcium and types of fats were reported.

Intake adequacy percentages

The percentage of energy adequacy was estimated based on
the Estimated Energy Requirement. For carbohydrates and fat,
55% and 30%, respectively, of the energy derived from those
macronutrients was used as adequacy values (7,8).

The adequacy of protein, zinc, vitamin C, vitamin B12, vitamin
D, retinol equivalents and folates was calculated according to
age as a percent of the Estimated Average Requirement (8-12).

For calcium and fiber, the adequate intake value was used since
the estimated average requirement value has not been calculated
due to lack of information (7,13).

OTHER VARIABLES FOR ENSANUT-2012
ANALYSES

Country regions

The country was divided into three regions: North (Baja Cali-
fornia, Baja California Sur, Coahuila, Chihuahua, Durango, Nuevo
Leon, Sonora, Tamaulipas); Mexico City/Central (Aguascalientes,
Colima, Estado de México, Guanajuato, Jalisco, Michoacan, More-
los, Nayarit, Querétaro, San Luis Potosi, Sinaloa, Zacatecas, Mexi-
co City); and South (Campeche, Chiapas, Guerrero, Hidalgo, Oaxa-
ca, Puebla, Quintana Roo, Tabasco, Tlaxcala, Veracruz, Yucatan).

Area of residency
The area of residency was classified according to the number

of inhabitants, considering those with 2,500 or more people as
urban, and those with < 2,500 as rural.
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Nutritional status

Data on length/height and weight were transformed to Z-scores
using the World Health Organization (WHO) reference pattern (14).

Indigenous ethnicity

A child was classified as indigenous when the head of the
household self-reported as a speaker of an indigenous language.

Social programs

This variable considers the food programs included in the sur-
vey in which the beneficiary was the child or from which the child
indirectly benefitted.

Socioeconomic status

It was constructed using principal components analysis with
variables of housing and availability of goods and services. The
first component explained 40.5% of the variance with a value
(lambda) of 3.24 was selected as the index. The index was further
divided into low, middle and high.

STATISTICAL ANALYSIS

One hundred and twenty-six observations were excluded, accounting
for 9.4% of the original sample, for not having plausible information.

A. Jiménez Aguilar et al.

The median intake and adequacy was estimated using quantile
regression models because the quantile regression aims at esti-
mating the conditional median of the response variable. After the
bivariate analysis, the selected variables to be adjusted were age
(continuous), socioeconomic status, region and area of residence.
We also estimated inter-quartile range from marginal effects after
quantile regression for comparison across the categories of interest.
For categorical variables, differences in percentages were analyzed
by Z test, and p values < 0.05 were considered as significant.

All estimations were weighted by expansion factors, and adjus-
ted for design sampling (cluster and strata) effects using the STA-
TA software SVY module for complex surveys (STATA version 13.0,
2013. College Station, TX: Stata Corp LP). A statistically significant
level of 0.05 was used.

RESULTS

The study population consisted of 1,212 children aged one to
four. Fifty-one percent were boys and the mean age was 3 + 1.1
years. Just over 25% of preschoolers had some type of malnu-
trition. Close to 10% of the children were of indigenous ethnicity
and more than 50% were beneficiaries of social programs. About
half of the population lived in the Mexico City/Central region and
more than two thirds lived in urban areas (Table ).

INTAKES AND ADEQUACY PERCENTAGES

Nationally, the percent adequacy for energy and carbohydrate intake
was close to 100% and it was above 100% for fat (110.1%), calcium
(144.1%) and folate (160.1%). Adequacies well above 100% were

Table I. Characteristics of 1 to 4-year-old children. National Health and Nutrition Survey 2012. Mexico

. Expansion o
Characteristics Sample (n) O %o
Sex Boys 576 4,080.8 51.1
Girls 636 3,903.2 48.9
1 255 1,621.3 20.3
Age.y 2 338 2,230.4 27.9
3 323 2,074.2 26.0
4 296 2,058.0 25.8
Stunting (< -2 H/A Z-score) 169 1,014.7 13.8
Nutritional stats, yes Underweight (< -2 W/A Z-score) 25 149.3 2.0
’ Wasting (< -2 W/H Z-score) 12 64.3 09
Overweight (> +2 W/H Z-score) 107 632.5 8.6
Indigenous ethnicity, yes 144 7751 9.7
North 235 1,574.6 19.7
Region Central and Mexico City 506 3,800.5 47.6
South 471 2,608.8 32.7
Urban 742 5,648.1 70.7
Area
Rural 470 2,335.9 29.3
Social programs, yes 639 3,910.0 61.7

Analysis by complex design survey. All children, n = 1,212. Nutritional status, n = 1,132. Social programs, n = 977.

[Nutr Hosp 2018;35(5):1186-1194]
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observed for protein (342.6%), zinc (250.8%), vitamin C (645.1%),
vitamin B12 (333.9%), vitamin A (258.1%) and saturated fat (238.3).
Low percent adequacies were observed for fiber (57.5%), iron (71.9%),
polyunsaturated fat (74.6%) and vitamin D (11.7%). Adequacies for
energy, calcium, zinc and vitamin C were higher in children aged one
to two years compared with children three to four years of age, except
for fiber, which was higher among the older children (Table Il).
Intakes were lower in the South region compared to the
other regions except for fiber, which presented the lowest

intake in the North compared to the South region. Also, the
lowest adequacies for energy, iron and vitamin D were obser-
ved in the South region. Most intakes were higher in urban
compared to rural areas, as proteins, folate and saturated fat
(Table 1)

For most macro and micronutrients, indigenous children had
lower intakes and percent adequacies, compared to non-indige-
nous children, except for fiber which was slightly higher among
indigenous children (Table V).

Table Il. Intake and percent adequacy of intake in 1 to 4-year-old children, national and by
age groups. National Health and Nutrition Survey 2012. Mexico

Boys and girls National 12y Age groups 34y
S Median (P25, P75) Median (P25, P75) | Median (P25, P75)
Energy, keal 1,252.3 (938.8,1,557.7) 1,096.2 (803.9,1,415.5) 1,355.1 (1,054.1,1,710.4)
Carbohydrates, g 165.8 (124.1,215.5) 150.6 (105.7,194.8) 185.8 (139.9, 235.1)
Dietary fat, g 43.8 (31.5,56.7) 39.1% (26.9,52.1) 48.5 (35.6,62.9)
Protein, g 40.3 (29.4,51.3) 35.5¢ (25.8,48.1) 43.1 (33.3,54.7)
Dietary fiber, g 1.7 (8.0,16.0) 10.3* (6.4,14.8) 13.0 (9.1,17.1)
Sugars, g 83.5 (65.1, 109) 80.5* (48.3,105.4) 87.1 (62.1,112.1)
Calcium, mg 811.7 (537.6,1,103.5) 759.3¢ (473.8,1,043.3) 859.9 (580.6, 1,192.6)
Iron, mg 76 (5.3,11.4) 7.1t 4.7,11.0) 8.2 (5.9,11.7)
Heme iron, mg 0.223 (0.105, 0.374) 0.174% (0.068, 0.309) 0.258 (0.137,0.432)
Non-heme iron, mg 7.3 (5.1,10.9) 6.8* (4.5,10.7) 7.9 (65.8,11.2)
Zinc, mg 7.0 (65.1,9.6) 6.7 (4.5,9.2) 7.5 (5.7,10.0)
Vitamin C, mg 96.7 (56.7,146.9) 97.3 (53.0,152.7) 97.0 (59.6, 143.0)
Folate, mcg 2122 (146.9, 297.5) 184.6 (128.6, 266.7) 236.1 (164.5,311.3)
Vitamin B12, mg 2.6 (1.6,3.8) 2.3 (1.3,3.3 2.8 (1.9,4.1)
Vitamin A, mcg ER 583.3 (380.9,834.9) 570.3 (356.2, 792.6) 593.9 (416.2, 868.6)
Vitamin D, IU 46.8 (27.2,94.9) 46.5 (24.7,102.0) 47.7 (29.1, 83.0)
Saturated fat, g 19.4 (13.7,25.8) 17.8 (12.0,23.4) 21.4 (15.1,28.1)
Polyunsaturated fat, g 8.0 (5.7,11.3) 7.0 (4.9,10.0) 9.0 (6.4,12.5)
Percent adequacy
Energy 1041 (79.5,134.1) 107.8* (81.4,138.6) 101.3 (78.6,128.9)
Carbohydrates 101.1 (92.8,109.2) 101.3 (92.2,109.7) 100.9 (92.9,108.5)
Fat 110.1 (98.4,122.1) 108.5 (97.1,122.4) 111.1 (99.1,121.8)
Protein 342.6 (264.2, 446.4) 354.4 (258.7, 460.9) 335.8 (266.5, 431.1)
Dietary fiber 57.5 (38.2,79.2) 54.1* (33.8,77.0) 60.6 (41.3,80.2)
Calcium 1441 (92.5,201.3) 154,67 (96.1,210.1) 131.3 (89.2,187.5)
Iron 71.9 (49.9,108.3) 72.3 (47.3,108.6) 72.6 (53.8,107.6)
Zinc 250.8 (173.7,335.0) 264.6* (179.6, 366.6) 231.3 (165.4,319.1)
Vitamin C 645.1 (365.6, 1,037.0) 742.8¢ (403.6,1,163.2) 546.3 (332.6,897.2)
Folate 160.1 (112.7,226.8) 154.2 (107.7,224.4) 164.7 (118.5, 229.5)
Vitamin B12 3339 (194.8, 495.6) 335.3 (189.5, 478.8) 334.4 (206.6, 511.7)
Vitamin A 258.1 (169.3, 375.5) 267.6 (171.3, 376.7) 252.6 (171.7,379.2)
Vitamin D 1.7 (6.8, 23.7) 11.6 (6.2,25.5) 11.9 (7.3,20.7)
Saturated fat 238.3 (200.1,272.9) 237.3 (195.1,273.9) 238.8 (203.6, 270.4)
Polyunsaturated fat 74.6 (59.8,91.1) 73.9 (57.2,89.0) 74.9 (61.4,93.2)

Analysis by complex design survey, adjusted by U/R location and region and socioeconomic level. 95% confidence intervals. Statistically significant differences:
n<0.1,'p < 0.05 'p < 0.01.
For carbohydrates, fat and saturated fat considered at-risk when intake was above 100% of their requirement.

[Nutr Hosp 2018;35(5):1186-1194]
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Analisys by complex design survey adjusted by U/R location, region and socioeconomic level. 95% confidence intervals. Different letters mean statistically significant differences between comparison groups: *p < 0.1; 'p < 0.05;

n < 0.01.

DISCUSSION

At a national level, preschool-aged Mexican children have pro-
tein, saturated fat, calcium, zinc, vitamins A, C, B-12 and folate
intakes exceeding the current recommendations for age. In depth
analyses suggest that high intake of these nutrients is explained
not only by the consumption of foods in their natural form, but
also by the consumption of fortified foods provided by National
Nutrition Programs, like Prospera (15), Liconsa (16) and foods
fortified by the food industry which are highly available in the
market (data not shown). Mexican children consumption of dairy
products (i.e. milk, and cheese) contributed significantly to protein,
calcium, vitamin B12 and saturated fat intake, as well as zinc and
vitamin A to a lesser degree and significantly higher energy intake
compared with not-dairy intake consumers (17).

Preschool-aged children showed a high intake of folate mainly
from a high consumption of fruits and vegetables, dairy products
and ready-to-eat breakfast cereal, pastas, pies, cookies and
sweets, all of them fortified by the food industry (18).

Another finding is the high intake of vitamin C among preschool
Mexican children, which was eight times greater than the require-
ments. This high intake can be explained by the consumption of fruits
and vegetables, such as guava and mango, all rich in vitamin C.

It is important to note that highly processed foods are not only
the main contributors of vitamin C and folate, but also of total
energy, saturated fat, sodium and sugar among children (19,20).

We observed that, at a national level, Mexican preschool chil-
dren have a low intake of dietary fiber, iron, vitamin D and polyun-
saturated fats. A study of trends in dietary intake in Mexico in the
1980-2008 (21) period showed that there has been a significant
increase in national consumption of poultry and eggs, oil and
soda, while there has been a decrease in the consumption of
those considered as basic foods in the Mexican diet such as
tortillas and beans, an important source of fiber.

It is important to note that the diet in the Mexican population
tends to be rich in legumes, which mainly contain non-heme iron
and phytates, resulting in a lower bioavailability of dietary iron.
In our study we used the Mexican reference to determine iron
requirement, which already considered the lower bioavailability,
thus overestimation of iron absorption has been avoided (9).

This study shows an extremely low intake of vitamin D. These
results are consistent with ENSANUT-2006. An analysis in Mexi-
can children 2-5 years of age showed that the prevalence of mar-
ginal deficiency (< 50 nmol/I of 25-hydroxy-vitamin D) was 25%
and insufficient vitamin D levels (< 75 nmol/l 25-hydroxy vitamin
D) were observed in 55% of the children (22). This problem of low
intake and vitamin D deficiency has been recently documented
in Latin America (23).

In our population, the main dietary source of vitamin D is milk,
which contributes more than 90% of intake for this vitamin.
Currently, in Mexico, fortification/addition of milk with vitamin D
is mandatory to 200 U/l (24). However, based on the level of
fortification, an individual would have to consume two liters of
milk per day in order to meet the recommended vitamin D intake
for preschool children (400 1U/d) (13).



1192

A. Jiménez Aguilar et al.

Table IV. Intake and percent adequacy of intake in children 1-4 years of age by ethnicity.

National Health and Nutrition Survey 2012. Mexico

Indigenous ethnicity
Boys and girls Yes No

Intake/d Median (P25, P75) Median (P25, P75)
Energy, kcal 1191.2 (932.3,1,394.8) 1258.2 (940.4,1,570.8)
Carbohydrates, g 165.5 (122.1,211.8) 165.9 (124.6,215.5)
Dietary fat, g 39.6* (27.0,49.5) 44.6 (32.0, 58.0)
Protein, g 35.6¢ (25.9,45.2) 40.3 (29.9,51.9)
Dietary fiber, g 13.7¢ (8.5,17.0) 11.6 (8.0,16.0)
Sugars, g 67.3 (44.5,94.2) 84.4 (57.0,109.7)
Calcium, mg 602.9¢ (431.9,899.8) 832.9 (645.2,1,117.2)
Iron, mg 7.2 (5.7,10.4) 7.6 (5.3,11.4)
Heme iron, mg 0.152* (0.064, 0.274) 0.231 (0.114, 0.389)
Non-heme iron, mg 7.0 (3.4,10.0) 7.3 (6.1,11.0)
Zinc, mg 6.4 4.7,8.7) 71 (5.2,9.6)
Vitamin C, mg 7.7 (47.1,133.4) 97.6 (58.1,147.7)
Folate, mcg 190.7 (129.2,250.9) 214.8 (149.3,298.2)
Vitamin B12, mg 1.8 (12,25 2.7 (1.6,3.9
Vitamin A, mcg ER 454 3¢ (296.6, 738.2) 600.3 (396.6, 844.2)
Vitamin D, Ul 411 (23.5,85.2) 47.9 (27.8,95.2)
Saturated fat, g 15.74 (10.2,21.6) 19.7 (13.9,26.2)
Polyunsaturated fat, g 7.3* (5.8,10.0) 8.1 (6.7,11.4)

Percent adequacy

Energy 99.1 (78.7,124.3) 104.8 (79.8,134.6)
Carbohydrates 106.2* (99.8,115.3) 100.1 (92.1,108.3)
Fat 101.5¢ (89.0,113.9) 110.7 (99.5,123.0)
Protein 324.4 (252.4,411.2) 345.9 (266.1, 448.6)
Dietary fiber 65.41 (40.0, 83.1) 56.6 (37.9,78.2)
Calcium 111.0* (71.7,158.9) 147.6 (95.6, 205.5)
Iron 68.2 (51.0,95.7) 72.6 (49.7,108.8)
Zinc 231.4 (164.8,308.5) 252.6 (175.5,338.2)
Vitamin C 557.1 (307.4,925.2) 649.9 (372.3,1,044.6)
Folate 136.1% (95.4,188.8) 162.3 (114.3,229.2)
Vitamin B12 240.0¢ (151.4,330.1) 3441 (207.5,504.8)
Vitamin A 209.9¢ (131.5,340.2) 263.4 (175.6, 380.9)
Vitamin D 10.3 (5.9,21.3) 12.0 (7.0,23.8)
Saturated fat 201.5¢ (151.9, 237.4) 2425 (204.7,274.8)
Polyunsaturated fat 75.8 (60.8,95.9) 74.4 (69.5,90.7)

Analysis by complex design survey, adjusted by age, U/R location, region and socioeconomic level.

95% confidence intervals. Statistically significant differences: “p < 0.1, 'p < 0.05;*p < 0.01.
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Our results show that a lower intake of important nutrients
such as iron and polyunsaturated fats persists among preschool
children of economically disadvantaged populations, such as
children living in the southern region of the country (the poorest
region in Mexico) and rural areas and indigenous children (25).
This is mainly due to the quality and diversity of the diet, which
are determined by the income, given that, in situations of food
insecurity or economic crisis, families in poverty change their diet
and certain foods consumption as whole grains, animal products,
fruits and vegetables are negatively affected (26).

So, preschool-aged Mexican children have a saturated fat intake
above what is recommended, along with a low intake of polyunsatu-
rated fat compared to the current recommendations, similar results
to high income countries (27,28). This is consistent with the fact
that obesity and many nutrition-related chronic illnesses are not just
determined by some risk factors in mid-adult life, but begin during
fetal development and early infancy and childhood (29).

Similar results of excess intake of folate, vitamin A, zinc, as well
as low intake of iron and fiber, have been reported in American
preschoolers (30).

Dietary risk, particularly in relation to iron deficiency, was also
observed. Studies describing the frequency and severity of anemia
and associated nutritional variables indicated that iron deficiency
is the main cause of anemia in Mexican children < 5 years (31).

This study presents some limitations. First, it is well known
that the SFFQ is subject to various errors in its application and
reporting. However, our personnel were trained and standardi-
zed to apply it equally to all subjects (7), while the use of food
frequency method has shown to be one of the best methods to
estimate diet in young children (32) and the caretaker is a valid
and useful strategy to obtain the information with respect to the
child’s consumption (33).

Second, the intake of water-soluble vitamins like vitamin C and
B complex may be overestimated because in the food composition
tables used for these analyses, losses by cooking or industrial
processes were not considered, nor were losses to vitamin degra-
dation which occurs between the date of preparation of fortified
food and the date of expiration (34).

The study has important strengths because these data derived
from a national Mexican population survey that was representative
of areas, regions and states of the country. The SFFQ instrument
captures food habits from seven days before the interview, which
diminished memory bias.

At a national level, the next steps could be aligned to interna-
tional recommendations such as the 4" goal of 2015 Millennium
Development Goals (35) for young children to improve comple-
mentary feeding, in addition to breastmilk, as an important way to
prevent under-nutrition and to reduce child mortality.
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Effect of L-arginine intake on exercise-induced hypotension
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Abstract

Objective: to verify if one single dose of L-arginine improves post-exercise hypotension (PEH) in hypertensive.

Methods: double-blind, placebo, randomized with 20 hypertensive (51.47 + 1.24 years). Two sessions of aerobic exercise were performed
proceeded for the ingestion of one dose of 7 g of L-arginine (EX-LARG) or placebo (EX-PLA), plus one session only with L-arginine ingestion
(L-ARG). Blood pressure (BP) was measured at rest, and each ten minutes for a period of 60 minutes recovery after exercise. Blood samples were
taken before and after exercise for analysis of plasma concentration of nitrite and malondialdehyde (MDA). One-way ANOVA tests were used to
compare the baseline conditions and two-way ANOVA, to evaluate possible differences in pressure responses between procedures.

Results: hoth sessions EX-LARG and EX-PLA showed similar peak reduction for the mean systolic blood pressure (-6.58 + 0.95 mmHg and
-8.38 + 1.29 mmHg respectively, p = 0.28). On the other hand, for the diastolic component, only L-ARG was able to promote PEH (-1.85 +
0.44 mmHg), significantly better than EX-PLA (+2.13 + 0.62 mmHg; p < 0.01). L-ARG alone did not result in significant changes in BP. Nitrite
and MDA behaved similarly between procedures.

Conclusion: a single dose of L-arginine before exercise improves diastolic PEH.

Resumen
Objetivo: verificar si una sola dosis de L-arginina mejora la hipotension post-ejercicio (HPE) en hipertensos.

Métodos: estudio doble ciego, placebo, aleatorizado con 20 hipertensos (51,47 + 1,24 afios). Se realizaron dos sesiones de ejercicio aerobico
para la ingestion de una dosis de 7 g de L-arginina (EX-LARG) o placebo (EX-PLA), mas una sesion solo con ingestion de L-arginina (L-ARG).
La presion arterial (PA) se midi6 en reposo y cada diez minutos durante un periodo de recuperacion de 60 minutos después del ejercicio. Se
tomaron muestras de sangre antes y después del ejercicio para el analisis de la concentracion plasmatica de nitrito y malondialdehido (MDA).
Se usaron pruebas de ANOVA de una via para comparar las condiciones iniciales y ANOVA de dos vias para evaluar las posibles diferencias en
las respuestas de presion entre procedimientos.

Resultados: ambas sesiones, EX-LARG y EX-PLA, mostraron una reduccion maxima similar de la presion arterial sistolica media (-6,58 +
0,95 mmHg y -8,38 + 1,29 mmHg, respectivamente, p = 0,28). Por otro lado, con respecto al componente diastdlico, solo L-ARG fue capaz de
promover HPE (-1,85 + 0,44 mmHg), significativamente mejor que EX-PLA (+2,13 + 0,62 mmHg, p < 0,01). L-ARG solo no dio como resultado
un cambio significativo en la PA. El nitrito y la MDA se comportaron de manera similar entre los procedimientos.

Conclusién: una dosis Unica de L-arginina antes del ejercicio mejora la HPE diastdlica.
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INTRODUCTION

While hypertensive have lower endothelial function for nitric
oxide (NO) synthesis (1), and greater sympathetic activity at rest
(2), L-arginine supplementation for four to 24 weeks promotes
blood pressure (BP) reduction (3-6). These authors argue the low
endothelial capacity for NO production in patients before sup-
plementation, which was explained by the low bioavailability of
the L-arginine substrate, so that supplementation stimulated an
improvement in endothelial activity (6,7) and improved blood flow
8).

A single session of aerobic exercise can promote a significant
reduction of BP, a phenomenon called post-exercise hypotension
(PEH) (9). Exercise increases blood flow in order to promote a
shear stress phenomenon which induces NO production (10,11).
But no studies evaluated whether an increased production of NO
would also accompany BP reduction with L-arginine supplemen-
tation.

Even though exercise is able to increase NO synthesis and,
consequently, results in a reduction of post-exercise BP, low endo-
thelial capacity may limit this response. Although previous data
show that chronic L-arginine supplementation protocols reduce
BP and increase NO production at rest, it is not known whether
ingestion of a single dose of this aminoacid prior to an exercise
session would also increase NO production in response to shear
stress exercise-induced. The practical implication of this is that a
possible increase in NO production could potentiate PEH.

Therefore, the aim of this study is to verify if a dose of L-arginine
improves post-exercise hypotension, increases NO production and
reduces oxidative stress o in middle-aged hypertensive patients.

MATERIALS AND METHODS

SUBJECTS OF STUDY AND ETHICAL ISSUES

The study was conducted with 20 diagnosed hypertensive
patients (51.47 + 1.24 years), five men, previously sedentary,
who did not use nitrate drugs, betablockers and calcium channel
blockers, no history of supplementation with L-arginine, non-dia-
betics, and non-menopausal women. Subjects who changed the
medication and missed at least one of the experimental protocols
were excluded. The project was previously approved by the ethics
committee in research with human beings of the University Hos-
pital Lauro Wanderley, under protocol 625/10. All subjects were
asked to sign the free and informed consent form according to
Resolution 466/12 of the National Health Council.

STUDY DESIGN

This was a randomized, double-blind, placebo-controlled clin-
ical trial. Three procedures were performed with 48-hour inter-
vals: two sessions of aerobic exercise with previous ingestion of
L-arginine (EX-LARG) or placebo (EX-PLA) and one with L-arginine

F. F Limaetal.

intake without exercise (L-ARG) (www.randomizer.org). BP was
recorded at rest and every ten minutes during a recovery period
of 60 minutes after exercise or in an equivalent period in the
non-exercise procedure. Blood samples were taken at rest and
immediately after exercise or at equivalent times in the protocol
without exercise for further analysis of the serum concentration
of malondialdehyde (MDA) and nitrite.

ADAPTATION OF THE EXERCISE PROTOCOL

Volunteers performed three to five adaptation sessions at inter-
vals of at least 24 hours until they were able to walk for 60 min-
utes at a minimum intensity of 60% of the maximum heart rate
(MHR), which was estimated from the Bruce equation (1974) (12).

EXERCISE PROTOCOL

Twenty-four hours after the last adaptation session the volunteers
were invited to start the treadmill exercise lasting 60 minutes. The
volunteers were instructed to stay in the target training zone, pre-
scribed by the researchers and characterized by intensity between
60% and 85% of the MHR, as proposed by Karvonen (1957) (13).
The intensity was controlled by the heart rate (HR) measurement
using a Polar RSB00CX® cardiometer (Polar ElectroOy, Kempele,
Finland) and subjective effort perception through the scale proposed
by Borg (1982) (14), with a score of 6 to 20. These measures were
performed every ten minutes during the physical exercise. The ses-
sions were performed in the afternoon, between 1 pm and 6 pm.

SUPPLEMENTATION PROTOCOL

L-arginine supplementation and the placebo were produced
in a handling laboratory and previously passed a certification
examination. Seven grams of lemon-flavor L-arginine or equally
flavored placebo (Starch), both diluted in 100 ml of water, were
administered. This amount of L-arginine was based on the study
by Lima et al. (2012) (6). The ingestion took place 30 minutes
before the start of the experimental sessions. The volunteers were
instructed not to ingest food sources of L-arginine for a period
of 24 hours before each session. Accordingly, they received a list
of foods rich in L-arginine that should be avoided in this period.

MEASURES OF BLOOD PRESSURE

Blood pressure measures were recorded after ten minutes at
rest in the sitting position, immediately at the end of the exercise
and every ten minutes during the recovery period of the exercise
(60 minutes) or in an equivalent period in the non-exercise pro-
cedure. BP measurements were performed by the auscultatory
method and always by a single evaluator throughout the whole
data collection process, following the VI Brazilian Guidelines for
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Hypertension of the Brazilian Society of Cardiology, Brazilian Soci-
ety of Nephrology and Brazilian Society of Hypertension (15). The
instrument used was a Welch Allyn® aneroid sphygmomanometer
(Welch Allyn Inc., New York, USA), previously calibrated against
a mercury column.

BIOCHEMICAL ANALYZES

Blood samples were taken at rest (before L-arginine or placebo
ingestion) and immediately after exercise or at equivalent times
in the non-exercise protocol for further analysis of the serum
concentration of MDA and nitrite. Six ml of blood were collected
from the antecubital vein in heparinized tubes and centrifuged
at 3,000 rpm for 20 minutes. The plasma was separated and
refrigerated until analysis.

Plasma concentration of nitrite was measured using the Griess
reagent method. The reagent was prepared using equal parts of
5% phosphoric acid, 0.1% N-1-naphthylenediamine (NEED), 1%
sulfanylamide in 5% phosphoric acid and distilled water. For the
assay, 100 pl of the 10% homogenate supernatant, made with
potassium phosphate buffer, in 100 pl of the Griess reagent were
added. To the blank, 100 pl of the reagent were added in 100 pl
of buffer and to obtain the standard curve serial dilutions (100,
50,2512.5,6.25, 3.12,1.56 pM) of nitrite were made. The entire
assay was done on a 96-well plate and the reading was made in
the absorbance range of 560 nm.

The evaluation of the oxidizing activity was quantified by means
of the reaction of the thiobarbituric acid or MDA with the products
of decomposition of the hydroperoxides. For this, 250 pl of the
sample were added to KCI and incubated in a 37 °C water bath
for 60 minutes. Thereafter, the mixture was precipitated with 35%
AA perchloric acid and centrifuged at 14,000 rpm for ten minutes
at 4 °C. The supernatant was transferred to new ependorfs and
400 pl of 0.6% thiobarbituric acid were added and incubated at
95-100 °C for 30 minutes. After cooling, the material was read
in a spectrophotometer at a wavelength of 532 nm.

STATISTICAL ANALYSIS

Data were initially tested for normality and homogeneity by the
Shapiro-Wilk and Levene tests. One-way ANOVA tests were used
to compare the baseline conditions on the four days of procedures
and two-way ANOVA was used to evaluate possible differences
in pressure responses and autonomic variability between proce-
dures, always adopting a 95% confidence level (p < 0.05). Instat
3.0 software (GraphPAd Instat, San Diego, CA, USA) was used. The
program GPower 3.1.7 was used to calculate the effect size (16).

RESULTS

Table | presents the conditions of the volunteers. The volunteers
were obese (32.64 + 5.20 kg/m?) and had no diagnosis of dia-
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betes or other cardiovascular diseases besides hypertension. Al
were treated with antihypertensive medication and on the days
of the experimental procedures, they presented pressure values
compatible with controlled blood pressure levels. The values of BP,
HR, nitrite and MDA were statistically similar at these moments
prior to the study procedures.

In the exercise sessions, they reported between 9.60 + 2.47
and 13.11 + 3.38 points on the effort perception scale, as shown
in figure 1. Despite having performed the exercises within the
range suitable for perceiving effort, the intensity measured by
the HR was only between 28.28% and 50.60% of the MHR with
a mean of 41.10%. In any case, the two exercise sessions were
performed with intensities quite similar to each other.

The figure 2A presents the difference between the mean of the
six post-exercise BP measures and the baseline values for the
three procedures performed. In the two procedures in which the
volunteers exercised, a statistically significant mean BP reduction
of -6.58 + 0.95 mmHg and -8.38 + 1.29 mmHg, respectively,
occurred for EX-LARG and EX-PLA in relation to the pre-exercise
value. Meanwhile, the mean pressure value of the six measures
of the moments corresponding to the post-exercise value of the
L-ARG procedure (+4.30 + 1.12 mmHg) was significantly higher
in relation to the exercise procedures. These data demonstrate
the occurrence of PEH after exercise, with effect size calculated
at 3.0 and 2.6 for EX-LARG and EX-PLA, respectively. However,
when EX-LARG and EX-PLA are compared, there is no statistical
difference between these procedures (p = 0.28). In figure 2A,
details of BP values can be visualized by the variation between
the values every ten minutes post-exercise and the baseline
moments. EX-LARG and EX-PLA were significantly lower in rela-
tion to the L-ARG procedure after 40 min post-exercise. However,
no differences were noted between the two exercise procedures
(EX-LARG and EX-PLA) at any of the post-exercise BP measure-
ment moments.

Table I. Conditions of the study variables
at the moments preceding the
experimental procedures

EX-LARG | EX-PLA L-ARG
RHR | 03301005 | 76724344 | 77.20 + 2,01
(bpm)
RSBP | 1112507 | 1202236 | 11320+ 3.58
(mmHg)
RDBP | 030,310 | 78.00+3.64 | 74.20 +1.83
(mmHg)
Nitrito | /00 L 500 | 875+311 | 1097 =207
(uM)
MDA (uM) | 720122 | 673+1.12 | 6.30+1.06

RHR: resting heart rate;, RSBP: resting systolic blood pressure, RDBP: resting
diastolic blood pressure; MDA: malondialdehyde. Data is average and
standard error. There were no statistically significant differences between the
rest data (p < 0.05).
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Figure 1.

Subjective effort perception and heart rate behavior during the exercise sessions of the experimental procedure. Data is average and standard error. *Statistical difference
of the L-ARG procedure for EX-LARG and EX-PLA procedures (p < 0.0001, effect size = 2.45).

Regarding the response of the post-exercise diastolic component,
we observed that the mean of the six post-exercise blood pressure
measurements in relation to baseline EX-LARG, EX-PLA and L-ARG
values was -1.85 + 0.44 mmHg, +2.13 + 0.62 mmHg and +3.81
+ (0.79 mmHg, respectively (Fig. 2B). Descriptively, it is noted that
PEH occurred only in the EX-LARG procedure, which is statistical-
ly confirmed in both the EX-LARG comparison for EX-PLA and the
EX-LARG for L-ARG with effect size of 0.82 for the hypotensive

effect of EX-LARG. Figure 2B shows the diastolic behavior in detail
for the variation between each post-exercise measure with the base-
line values. By this analysis, the pressure reduction observed in the
EX-LARG procedure was significantly lower than EX-PLA at 20 min-
utes post-exercise. However, in the other moments, a statistical trend
was observed for the lowest values observed in EX-LARG (p < 0.10).
In fact, some effect size was noted in all measures, ranging from 0.14
to 50 minutes up to 0.82 at 20 minutes post-exercise.

Systolic blood pressure Delta
(mmHg)
Diastolic blood pressure Delta

(Min)

(mmHg)

o O o1 o O O O O O

-o- EX-LARG
- EX-PLA
LARG

50 60
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Figure 2.

Delta values of SBP and DBP between rest and post-exercise recovery period. Data is average and standard error. *Statistical difference of the L-ARG procedure for the
EX-LARG and EX-PLA procedures. **Statistical difference of the EX-LARG procedure for EX-PLA and L-ARG procedures.
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Figure 3 shows the serum concentrations of nitrite and MDA
in response to the experimental procedures. The EX-LARG and
L-ARG procedures were not able to significantly alter nitrite and
post-exercise MDA concentrations. However, it should be noted
that while the EX-PLA procedure resulted in serum nitrite reduc-
tion (at a descriptive level and with effect size of 0.52), the exer-
cise of the EX-LARG procedure resulted in an inverse behavior,
with a descriptive increase of the nitrite concentration post-exer-
cise and effect size of 1.0, which is almost 100% greater.

DISCUSSION

The data from this study show that ingestion of a dose of seven
grams of L-arginine prior to an aerobic exercise session does
not influence systolic BP and promotes a discrete but significant
post-exercise diastolic hypotensive response compared to exer-
cise performed without prior ingestion of L-arginine. L-arginine
induces increases on post-exercise nitrite, while exercise alone
results in decreased nitrite.

Reduction of resting BP after chronic L-arginine supplementa-
tion protocols has been pointed out in original studies (3,4) and
is ratified in a meta-analysis by Dong et al. (2011) (5), where the
authors used only studies that were randomized, double-blind and
with control, with a total of 387 subjects who ingested L-arginine
from four to 24 weeks and obtained significant reductions of 5.39
mmHg for systolic pressure and 2.66 mmHg for diastolic pressure.
While in these studies the ingestion of L-arginine was chronic and
BP data refer to the resting state, in the present study the effect
of a single dose on post-exercise hypotension was evaluated. The
unprecedented nature of this study makes it impossible to com-
pare our results with previous data, but it supports the hypothesis
that L-arginine could influence post-exercise pressure responses
acutely.

Although the mean of the six post-exercise BP values (Fig. 2B)
statistically indicated diastolic hypotensive response induced by
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Figure 3.

Nitrite and MDA values. They are presented as mean and standard error of the
mean. No statistically significant values for p < 0.05.
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previous L-arginine ingestion in comparison with the other pro-
cedures, statistical differences were only noticed at 20 minutes.
However, effect size of at least 0.14 was found. The implication of
this is that a more consistent post-exercise diastolic hypotension
induced by prior L-arginine ingestion would be better demon-
strated with a sample of 34 people. Another parallel aspect that
should be noted in relation to the magnitude of the post-exercise
hypotensive response is that the volunteers started the proce-
dures with well controlled BP. This may be a result of concomitant
drug treatment and has not been discontinued during the study.
Therefore, studying hypertensive patients with higher BP values
and impaired endothelial function may result in a different effect
than that found in this study.

Regarding the possibility of intrinsic vasodilatation, it could be
determined by the vasodilatory agents derived from the vessel
itself, of which it is known that the endothelial production of NO
is the most potent and that L-arginine is the precursor of NO (17).
Although the data have not shown statistical significance, an effect
size almost 100% higher in the EX-LARG procedure than in the
EX-PLA was noted. This indicates that an increase in sample size
may statistically confirm this acute but only descriptive improvement
of nitrite induced vasodilation resulting from the administration of a
single dose of L-arginine prior to an exercise session. Chronically,
Lima et al. (2012) showed that nitrite concentrations after exercise
with chronic supplementation (four weeks) of L-arginine increased
significantly by almost twice, accompanying the reduction of rest
BP, and these data corroborate a previous study (3).

The present study has some limitations, such as the fact that vol-
unteers were expected to perform exercise with intensity between
60% and 85% of maximum heart rate, but they did so below this
range for at least the first half of the session. The causal factor was
that they reported subjective perception of effort compatible with the
desired intensity and refused to increase the speed of the treadmill
until they reached the predicted heart rate. From the perspective of
the observation of the effect of L-arginine, this may not represent
an intervening factor, but the magnitude of the PEH may have been
influenced by this methodological phenomenon. Finally, it should be
considered that the study was done with non-menopausal women,
so that the menstrual period as well as the use of a contraceptive
could influence the results of the study. However, while there is no
body of evidence regarding this possibility, previous studies (18,19)
indicate that menopausal and non-menopausal women had the
same effect of a training program physicist. However, in these, the
chronic effect of the training was verified, whereas in the present
study, acute responses to an exercise session were evaluated. Thus,
although these influencing aspects were not considered in the pres-
ent study, they cannot be discarded.

The implications that can be drawn from the data of this study
are practical and scientific. The practical implication represents the
unprecedented finding that the administration of L-arginine could
be useful to improve the hypotensive effect of hypertensive patients
who adopt physical exercise as a therapeutic tool. The scientific
implication is that the data from this study are unprecedented, but
the magnitude of the effect found was discrete, and only for dia-
stolic blood pressure. This represents the need for these data to be
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confirmed with other doses of L-arginine, more intense exercise
protocols and hypertensive patients with higher resting blood pres-
sure levels. Anyway, this study is the first to point out the possibility
that a nutritional supplementation with L-arginine may enhance the
antihypertensive potential of physical exercise.

CONCLUSION

Taken together, data from this study showed that L-Arginine
intake promotes an improvement in the diastolic component of
PEH, without altering the systolic component. The data from this
study indicate that increased nitrite production may be an explan-
atory mechanism for the best diastolic hypotensive response.

ACKNOWLEDGMENTS

We really appreciate the graduation and research rectory from
the Federal University of Paraiba, Brazil.

REFERENCES

1. Higashi Y, Oshima T, Ozono R, Matsuura H, Kajiyama G. Aging and severity of
hypertension attenuate endothelium-dependent renal vascular relaxation in
humans. Hypertension 1997;30(2Pt1):252-8.

2. Truccolo AB, Dipp T, Eibel B, Ribeiro RA, Casali KR, Irigoyen C, et al. Associa-
tion between endothelial function and autonomic modulation in patients with
chagas disease. Arq Bras Cardiol 2013;100(2):135-40.

3. Rytlewski K, Olszanecki R, Korbut R, Zdebski Z. Effects of prolonged oral
supplementation with I-arginine on blood pressure and nitric oxide synthesis
in preeclampsia. Eur J Clin Invest 2005;35(1):32-7.

4. Martina V, Masha A, Gigliardi VR, Brocato L, Manzato E, Berchio A, et al.
Long-term N-acetylcysteine and L-arginine administration reduces endothe-
lial activation and systolic blood pressure in hypertensive patients with type
2. Diabetes Care 2008;31(5):940-4.

11

12.

13.
14.

15.

16.

17.

18.

19.

F. F Limaetal.

. Dong JY, Qin LQ, Zhang Z, Zhao Y, Wang J, Arigoni F, et al. Effect of

oral L-arginine supplementation on blood pressure: a meta-analy-
sis of randomized, double-blind, placebo-controlled trials. Am Heart J
2011;162(6):959-65.

. Lima MJ, Silva AS, Alves NFB, Porpino SKP, Aimeida MAE, Lima RT. L-arginina

aumenta a producdo endotelial de dxido nitrico e reduz a presséo arterial
de repouso sem alterar as respostas pressdricas do exercicio. Motricidade
2012;8(3):19-29.

. Gannon RO. Oral L-arginine (and other active ingredients) for ischemic heart

disease? J Am Coll Cardiol 2002;39(1):46-8.

. Lekakis JP, Papathanassiou S, Papaioannou TG, Papamichael CM,

Zakopoulos N, Kotsis V, et al. Oral L-arginine improves endothelial dys-
function in patients with essential hypertension. Int J Cardiol 2002;86(2-
3):317-23.

. Laterza MC, Rondon MUPB, Negrdo CE. The anti-hypertensive effect of exer-

cise. Rev Bras Hipertens 2007;14(2):104-11.

. Boushel R, Langberg H, Gemmer C, Olesen J, Crameri R, Scheede

C, et al. Combined inhibition of nitric oxide and prostaglandins reduces
human skeletal muscle blood flow during exercise. J Physiol 2002;543(Pt
2):691-8.

. Mortensen SP, Nyberg M, Thaning P, Saltin B, Hellsten Y. Adenosine con-

tributes to blood flow regulation in the exercising human leg by increasing
prostaglandin and nitric oxide formation. Hypertension 2009;53(6):993-9.
Bruce RA, Fisher LD, Cooper MN, Grey GO. Separation of effects of cardio-
vascular disease and age on ventricular function with maximal exercise. Am
J Cardiol 1974;34(7):757-63.

Karvonen MJ, Kental E, Mustala O. The effects of training on heart rate: a
longitudinal study. Ann Med Exp Biol Fenn 1957;35:307-15.

Borg G. Psychophysical bases of perceived exertion. Med Sci Sports Exerc
1982;14(5):377-81.

Sociedade Brasileira de Cardiologia, Sociedade Brasileira de Nefrologia,
Sociedade Brasileira de Hipertenséo. VI Diretrizes Brasileiras de Hipertensao.
Rev Bras Hipertens 2010;17(1):1-64.

Faul F, Erdfelder E, Lang AG, Buchner A. G*Power 3: a flexible statistical
power analysis program for the social, behavioral, and biomedical sciences.
Behav Res Methods 2007;39(2):175-91.

Maeda S, Tanabe T, Otsuki T, Sugawara J, lemitsu M, Miyauchi T, et al. Mode-
rate regular exercise increases basal production of nitric oxide in elderly
women. Hypertens Res 2004;27(12):947-53.

Lima AHRA, Couto HE, Cardoso GA, Toscano LT, Silva AS, Mota MPG. Treina-
mento aerébio ndo altera pressao arterial de mulheres menopausadas e com
sindrome metabdlica. Arq Bras Cardiol 2012;99(5):979-87.

Cardoso GB, Silva AS, Souza AA, Santos AP, Silva RSB, Lacerda LM, et al.
Influence of resistance training on blood pressure in patients with metabolic
syndrome and menopause. J Hum Kinet 2014;43:87-95.

[Nutr Hosp 2018;35(5):1195-1200]



Trabajo Original

ISSN (electronico): 1699-5198 - ISSN (papel): 0212-1611 - CODEN NUHOEQ SVIR. 318
- LY &
Nutricion
- -
Hospitalaria

The risk of eating disorders and academic performance in adolescents: DADOS study
Riesgo de padecer trastornos de la conducta alimentaria y rendimiento académico en adolescentes:
proyecto DADOS

Mireia Adelantado-Renau', Maria Reyes Beltran-Valls', Miriam Toledo-Bonifas', Carlos Bou-Sospedra', M.2 Carmen Pastor? and Diego Moliner-Urdiales'

'LIFE Research Group. Department of Education. Universitat Jaume I. Castellon de la Plana, Spain. °MPAGER Research Group. Department of Basic and Clinical Psychology and
Psycho-biology. Universitat Jaume . Castelion de la Plana, Spain

Key words:

Adolescence.
Health. Weight
status. Educational
achievement.

Palabras clave:

Adolescencia.

Salud. Composicion
corporal. Rendimiento
escolar.

Abstract

Introduction: eating disorders (ED) are complex multifactorial chronic diseases with adverse consequences on cognition in adolescence.

Objectives: the main aim of the present study was to analyze the association between the risk of ED and academic performance in adolescents,
considering the key role of weight status.

Methods: a total of 261 adolescents (13.9 + 0.3 years) from the DADOS (Deporte, Adolescencia y Salud) Study were included in the analysis.
The risk of ED was assessed using the Sick Control on Fast Food (SCOFF) questionnaire. Weight status was assessed by body mass index (BMI)
(kg/m?). Academic performance was assessed through final grades and through the Spanish version of the SRA Test of Educational Ability (TEA).

Results: the risk of ED was negatively associated with academic grades, and with verbal and numeric abilities measured through TEA. Adolescents
with non-eating disorder risk showed higher scores in academic grades (but not in the TEA components). Overweight and obese adolescents
reported higher risk of ED.

Conclusions: the risk of ED is negatively associated with academic performance, being higher in overweight and obese adolescents. Interventional
programs aimed to improve academic performance should take into account weight status and the risk of ED.

Resumen

Introduccion: los trastornos de la conducta alimentaria (TCA) son alteraciones psicoldgicas severas con graves consecuencias sobre la funcion
cognitiva durante la adolescencia.

Objetivos: el principal objetivo de este estudio fue analizar la asociacion entre el riesgo de padecer TCA y el rendimiento académico en adoles-
centes, considerando el papel clave de la composicion corporal.

Métodos: la muestra estuvo formada por un total de 261 adolescentes (13,9 + 0,3 afos), participantes del proyecto DADOS (Deporte, Adoles-
cencia y Salud). La version espafiola del cuestionario Sick Control on Fast Food (SCOFF) se utilizo para determinar el riesgo de padecer TCA. La
composicion corporal se evalud mediante el indice de masa corporal (IMC) (kg/m?). El rendimiento académico fue evaluado mediante las notas
finales y mediante la version espafiola del cuestionario SRA Test of Educational Ability (TEA).

Resultados: el riesgo de padecer TCA estuvo inversamente asociado con las notas y con las habilidades verbales y numéricas medidas mediante
el TEA. Los adolescentes que no presentaban riesgo de padecer TCA mostraron calificaciones mas altas en las notas (pero no en los componentes
del cuestionario TEA). Los adolescentes con sobrepeso u obesidad reportaron un mayor riesgo de padecer TCA.

Conclusiones: el riesgo de padecer TCA esta asociado de forma inversa con el rendimiento académico y es mas elevado en adolescentes con
sobrepeso u obesidad. Las intervenciones cuyo objetivo sea mejorar el rendimiento académico deberian tener en cuenta la composicion corporal
y el riesgo de padecer TCA.
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INTRODUCTION METHODS
Adolescence is a period of life characterized by important phys- PARTICIPANTS

ical, behavioral and brain changes (1,2). Nutritional requirements
and dietary habits are modified during this age-span, which could
lead to different nutrition-related disorders with adverse conse-
quences for overall health status (3).

Eating disorders (ED) are complex diseases characterized by dis-
ruptive eating behaviors linked to body shape dissatisfaction, disin-
terest in food and an intense fear of gaining weight (4). According
to scientific literature, anorexia nervosa, bulimia nervosa and binge
eating disorder are the most investigated severe clinically defined
ED. The origin of ED is multifaceted, being involved a combination
of psychological (i.e., positive self-esteem, emotional well-being),
biological (i.e., sex) and social factors (i.e., family connectedness)
(5). A peak of incidence in the number of ED has been reported in
adolescents between 15-19 years old (6), with symptoms starting
during pre-adolescence and early adolescence (7).

Since ED are associated to adverse consequences for phys-
ical health and psychosocial and cognitive functioning (5), the
early detection of people at risk of developing ED is essential to
prevent its progression. Evidence from previous studies in ado-
lescents suggest that cognitive deficits pre-exist and underlie the
etiology of ED (8), while high academic performance could act
as a protective factor (9). However, limited and non-conclusive
research has been undertaken regarding the link between the
risk of developing ED and academic performance in adolescents.
To this extent, Veses et al. (10) found higher risk of ED among
non-overweight adolescent girls with low academic performance,
and among overweight adolescent boys with low school grades
in physical education (PE). Conversely, Gil et al. (11) did not find
differences in academic performance between adolescents at risk
and not at risk of ED.

Although ED is commonly related to normal or low body weight,
obesity and ED may coexist (12). Since obesity is a weight-relat-
ed disorder with a high prevalence among adolescents, it might
affect body satisfaction and perception leading to disruptive eating
behaviors. Overweight and obesity have been positively associated
with an increased risk of developing ED in adolescents (10,13,14).
These disorders share multiple similarities and may occur simulta-
neously (15) or as a consequence of each other (16). In addition,
recent research has also pointed out the negative association
of body fatness with cognition in adolescents (17). Body image
dissatisfaction, weight-related teasing, unhealthy behaviors, and
health-related problems closely linked to overweight and obese
adolescents have been postulated as potential mechanisms by
which excess of body fat negatively influences academic out-
comes and cognitive functions (17).

Given the high prevalence of obesity and the key role of body
weight on the risk of developing ED and cognition in adolescents,
the main aim of the present study was to analyze the association
between the risk of ED and academic performance in healthy ado-
lescents, considering the effect of weight status. We additionally
examined: a) the differences in academic performance according
to ED categories; and b) the risk of ED according to weight status.

The DADOS (Deporte, Adolescencia y Salud) Study is a 3-year
longitudinal research project (from 2015 to 2017) aimed to assess
the influence of physical activity on health, cognition and psycho-
logical wellness through adolescence. All the participants were
recruited from secondary schools and sport clubs of Castellon
(Spain), and met the general DADOS inclusion criteria: born in
2001, enrolled in second grade of secondary school and free of
any chronic disease. The results presented in this study belong to
baseline data obtained between February and May of 2015. From
the total DADOS study sample, 261 adolescents (138 boys) with
valid data for at least risk of eating disorders, weight status, and
academic performance were included in the analyses.

Adolescents and their parents or guardians were informed of
the nature and characteristics of the study, and all provided a writ-
ten informed consent. The DADOS study protocol was designed in
accordance with the ethical guidelines of the Declaration of Helsinki
0f 1961 (last revision of Fortaleza, Brazil, 2013) and approved by the
Research Ethics Committee of the Universitat Jaume | of Castellon.

WEIGHT STATUS

Briefly, body weight was measured to the nearest 0.1 kg using an
electronic scale (Seca® 861, Hamburg, Germany) with the participant
lightly dressed and without shoes. Height was measured to the near-
est 0.1 cm using a wall-mounted stadiometer (Seca® 213, Hamburg,
Germany). Measures were assessed in duplicate by trained members
of the DADOS research group following standardized procedures (18)
and average measures were used for data analysis. Body mass index
(BMI) was calculated as weight/height square (kg/m?).

THE RISK OF EATING DISORDERS

The risk of ED was assessed using the Sick Control on Fast
Food (SCOFF) questionnaire (19). The questionnaire consists of five
questions regarding deliberate vomiting, l0ss of control over eating,
weight loss, body image distortion and impact of food on life. A value
of 1 is assigned to each affirmative answer, ranging the SCOFF
overall score from 0 to 5. A score > 2 in the SCOFF score indicates
a likely case of suffering from ED. The Spanish version of the SCOFF
validated for adolescents was used (20), which has shown accurate
internal consistency and criteria validity for screening ED in adoles-
cents (81.9% sensitivity and 78.7% specificity) (21).

ACADEMIC PERFORMANCE
Academic performance was assessed by two components:

1. The final academic grades from the 1% course of secondary
school provided by each school’s secretary office. The fol-
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lowing indicators were included in the analyses: individual
grades for Math, Language and Physical Education (PE) and
grade point average (GPA) score. Language is the grade of
Catalan, the official teaching language at school. GPA score
was defined as the single average for Geography and His-
tory, Natural Science, Math, Spanish, Catalan, English and
Physical Education grades. All the subjects are measured on
a ten-point scale, where 1 is the worst and 10 is the best.

2. The Spanish version of the validated Science Research
Associates Test of Educational Abilities (TEA) (22). This test
measures three basic abilities: verbal ability (command of
language), numeric ability (speed and precision in perform-
ing operations with numbers and quantitative concepts),
and reasoning ability (the aptitude to find logical ordination
criteria in sets of numbers, figures or letters). Scores for the
three abilities were obtained by adding positive answers.
Overall academic ability was calculated by adding the three
abilities’ scores (verbal + numeric + reasoning). This battery
test provides three complexity levels based on the age range
of the sample. The present work used the level 3 designed
for adolescents aged 14 to 18 years (reliability: verbal o =
0.74, numeric o = 0.87, reasoning o = 0.77 and overall
academic ability o = 0.89) (22).

COVARIATES

Pubertal stage was self-reported according to the five stages
defined by Tanner and Whitehouse (23). It is based on external
primary and secondary sex characteristics, which are described
by the participants using standard pictures according to Tanner
instructions.

The Family Affluence Scale “FAS” developed by Currie et al. (24)
was used as a proxy of socioeconomic status (SES), which is based
on material conditions in the family such as car ownership, bedroom
occupancy, computer ownership and home internet access.

Parental educational attainment was self-reported by both par-
ents as primary school, secondary school, bachelor studies or
university degree. Study levels were dichotomized in two groups:
no university degree vs university degree for each parent. Maxi-
mum parental educational attainment was used in the analyses.

STATISTICAL ANALYSIS

Descriptive characteristics are presented as mean and standard
deviation (SD) or percentages. Differences between sexes were
examined using the t-test and Chi-square test for continuous and
nominal variables, respectively. As preliminary analyses showed
no significant interactions between sex and ED risk scores (p >
0.10), all analyses were performed with the total sample.

Partial correlation analyses controlling for sex, pubertal stage,
SES and parental educational attainment were performed to
examine the associations of the risk of ED with weight status and
academic performance.
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Linear regression analyses were performed to investigate the
associations of the risk of ED (SCOFF score ranging from 0 to 5)
with academic performance. We created three regression models:
a) unadjusted model; b) model adjusted for sex, pubertal stage,
SES and parental educational attainment; and ¢) model adjusted for
confounders in model 2 plus BMI. Analyses of covariance (ANCO-
VA) were conducted to examine whether academic performance
differed between eating disorders risk categories (eating disorder
risk vs non-eating disorder risk). These analyses were adjusted for
sex, pubertal stage, SES, parental educational attainment and BMI.

Finally, binary logistic regression analysis controlling for sex,
pubertal stage, SES and parental educational attainment was per-
formed to estimate the probability of the risk of eating disorders
according to weight status (non-overweight vs overweight includ-
ing obesity). All the analyses were performed using the IBM SPSS
Statistics for Windows version 22.0 (Armonk, NY: IBM Corp), and
the level of significance was set to p < 0.05.

RESULTS

Descriptive characteristics of the study sample by sex are dis-
played in table I. Weight status was similar for boys and girls, with
a 13% of overweight or obese adolescents. The risk of developing
ED was of 12%, with no differences among sexes. Girls report-
ed higher loss of control over eating and body image distortion
than boys (26.0% vs 13.8% and 17.9% vs 8.0%, respectively; all
p < 0.05). Academic performance did not show differences among
sexes except for numeric ability that was higher in boys (p < 0.001).

Partial correlations among all the study variables controlling for
sex, pubertal stage, SES and parental educational attainment are
shown in table II. The risk of ED (SCOFF score) was positively asso-
ciated with weight status (r = 0.262, p < 0.001) and negatively
associated with all the academic grades (r ranging from -0.261
to -0.186; all p < 0.01), and with verbal and numeric abilities
(r=-0.146 and -0.125, respectively; all p < 0.05).

Table Il presents the associations between the risk of ED and
academic performance variables. In model 1 (unadjusted model),
the risk of ED was negatively associated with all the academic
grades (Math, Language, PE and GPA; f ranging from -0.152 to
-0.202), while no significant associations were found with aca-
demic abilities. After further controlling for sex, pubertal stage,
SES and parental educational attainment (model 2;  ranging
from -0.181 10 -0.253), and BMI (model 3;  ranging from -0.214
to -0.141), the results for academic grades remained the same.
Regarding academic abilities, the risk of ED was negatively asso-
ciated with verbal and numeric abilities in model 2, and with verbal
ability in model 3 (all p < 0.05).

Figure 1 displays the differences in academic grades between
categories of risk of developing ED, adjusting for potential con-
founders. Non-risk of ED adolescents (SCOFF score < 2) showed
higher academic grades (all p < 0.01) compared with those ado-
lescents with risk of ED (SCOFF score > 2). No differences were
found for academic abilities between categories of ED risk (data
not shown).
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Table I. Characteristics of the study sample for the overall sample and by sex

M. Adelantado-Renau et al.

All Boys Girls P
(n = 261) (n = 138) (n =123)
Age (y) 139+03 139+0.3 139+0.3 0.976
Pubertal stage (-V) (%) 0/8/34/48/10 0/10/33/43/14 0/6/36/53/5 -
Socioeconomic status (0-8) 42+14 40+13 44+14 0.025
Parental university degree attainment (%) 48.3 43.5 53.7 0.100
Anthropometry
Height (cm) 163.1+7.9 164.6 + 8.6 161.4+6.8 < 0.001
Weight (kg) 542 +93 54.4 + 9.6 53.9+89 0.630
BMI (kg/m?) 203 2.7 20.0+£26 20.7+29 0.052
Overweight* (%) 13.0 11.6 14.6 0.466
SCOFF affirmative answers (%)
Q1: Deliberate vomiting 7.3 6.5 8.1 0.618
Q2: Loss of control over eating 19.5 13.8 26.0 0.013
Q3: Weight loss 9.2 11.6 6.5 0.155
Q4: Body image distortion 12.6 8.0 17.9 0.016
Q5: Impact of food on life 8.4 8.0 8.9 0.778
SCOFF score (0-5) 06+09 05+08 07+1.0 0.079
Eating disorder risk (%) 12.3 10.1 14.6 0.270
Academic grades (0-10)
Math 6.9+1.6 7.0+1.6 6.8+1.6 0.277
Language 6.8+15 6.7+15 69+16 0.173
PE 81+11 8.0+1.1 81+11 0.468
GPA 7113 7113 72+13 0.394
Academic abilities

Verbal (0-50) 18.7+54 19.2+59 182 +47 0.132
Numeric (0-30) 135+48 148+ 4.6 119+46 < 0.001
Reasoning (0-30) 16.5+5.8 16.1 5.7 17.0+6.0 0.198
Overall (0-110) 48.7 £ 12.7 50.1+12.9 471 +12.3 0.060

Data are presented as mean + SD or percentages. Differences between sexes were examined by t-test or Chi-square test. Statistically significant values are in italics.
*Includes overweight + obese participants. BMI: body mass index;, SCOFF: Sick Control on Fast Food; PE: Physical Education; GPA: grade point average. A score > 2 in
the SCOFF questionnaire indicates risk of eating disorders. Overall indicates the sum of the three abilities scores.

Table Il. Partial correlations between the risk of ED and the study variables controlling for
sex, pubertal stage, socioeconomic status, and parental educational attainment (n = 261)

Weight Academic grades Academic abilities

status

BMI Math | Language PE GPA Verbal Numeric | Reasoning | Overall
SCOFF 0.262* -0.186" -0.211% -0.211% -0.261% -0.146* -0.125* 0.019 -0.098
score

BMI: body mass index; SCOFF: Sick Control on Fast Food; PE: Physical Education; GPA: grade point average. Overall indicates the sum of the three abilities scores.

p-value = and “p < 0.05, 'p < 0.01,p < 0.001.

[Nutr Hosp 2018;35(5):1201-1207]
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Table Ill. Associations of risk of ED with academic performance in adolescents (n = 261)

Model 1 Model 2 Model 3
B | p B | p B | p

Academic grades
Math -0.152 0.014 -0.181 0.003 -0.141 0.022
Language -0.159 0.010 -0.207 <0.001 -0.163 0.009
PE -0.181 0.003 -0.213 <0.001 -0.205 0.002
GPA -0.202 0.001 -0.253 < 0.001 -0.214 < 0.001

Academic abilities
Verbal ability -0.113 0.067 -0.146 0.019 -0.134 0.038
Numeric ability -0.110 0.076 -0.118 0.046 -0.091 0.137
Reasoning ability 0.043 0.491 0.020 0.757 0.052 0.425
Overall -0.070 0.262 -0.097 0.119 -0.067 0.298

PE: Physical Education; GPA: grade point average, B: Standardized coefficient. Model 1: unadjusted. Model 2: adjusted for sex, pubertal stage, socioeconomic status and
parental educational attainment, Model 3: adjusted for model 2 + body mass index. Overall indicates the sum of the three abilities scores. Statistically significant values
are highlighted in italics.
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Figure 1.

ANCOVA analyses showing differences in academic grades between the categories of the risk of ED in adolescents. Estimated mean (dots) and SD represent values after
adjustment for sex, pubertal stage, SES, parental educational attainment and BMI.

[Nutr Hosp 2018;35(5):1201-1207]



1206

Binary logistic regression analysis (Table IV) showed that the
risk of ED was three times higher in overweight or obese ado-
lescents than in non-overweight participants (OR = 3.016; 95%
Cl=1[1.212; 7.504]; p = 0.018).

DISCUSSION

The main finding of our study suggests an inverse association
between the risk of ED and academic performance in adoles-
cents. Adolescents without risk of ED had higher scores in all
the academic grades. Moreover, overweight or obese adolescents
showed higher risk of ED. These findings extend the existing sci-
entific knowledge by highlighting the impact of ED on academic
performance in adolescents and the importance of considering
weight status.

The estimated prevalence of the risk of developing ED in our
sample (12.3%) did not show differences between sexes, con-
curring with Veses et al. (13). However, previous studies have
reported higher prevalence rates of the risk of ED in Spanish
(i.e., 17% or 21%) (10,25) and German (22%) (26) adolescents
showing differences between boys and girls.

The present study reveals an inverse association between the
risk of ED and academic grades, verbal ability and numeric abil-
ity in adolescents. Additional analyses according ED categories
showed higher scores in all the academic grades (Math, Lan-
guage, PE and GPA) among those adolescents without risk of
ED. Our results concur with Veses et al. (10), who analyzed a
sample of 1,877 Spanish adolescents showing an inverse asso-
ciation between the risk of ED and academic grades. However,
Gil Garcia et al. (11) did not find differences in academic perfor-
mance between Spanish adolescents with different levels of risk
of developing ED (at risk vs not at risk). Such inconsistent findings
may be due to methodological aspects, such as the different tools
used to assess academic performance and ED or the multifactorial
character of academic performance.

Previous studies in patients with ED have shown poor aca-
demic and cognitive performance (27). For instance, Yanover
et al. (28) analyzed a sample of 1,584 college students con-
cluding that eating disturbance may have a negative impact
on academic outcomes. In 2011, Sarrar et al. (29) analyzed a

Table IV. Risk of ED according to weight
status, adjusting for sex, pubertal stage,
socioeconomic status and parental
educational attainment

OR 95% CI p
Non-overweight 1 Ref.
. . 1.212; 0.018
Overweight or obesity 3.016 7504

OR: odds ratio; CI: confidence interval.

M. Adelantado-Renau et al.

sample of 30 patients with anorexia nervosa showing deficits in
cognitive flexibility. More recently, Weider et al. (30) found that
patients with anorexia nervosa showed lower performance when
compared with the control group, on eight out of 13 cognitive
measurements. A possible explanation might be that increased
levels of metabolic factors (i.e., cortisol serum) in patients with
ED alter synaptic function and brain areas closely linked to learn-
ing and memory (31), which may impair cognitive functioning
(32). In addition, psychological aspects related to ED could
affect attitude, interest, motivation and other behaviors linked
to academic success which may impair academic performance
in adolescents (33,34).

Our analyses indicate that overweight and obese adolescents
might present higher risk of ED than non-overweight and obese
adolescents in accordance with prior research (13,35,36). This
finding highlights the importance of dealing with obesity and ED
jointly (12) and could be explained by different mechanisms.
Body dissatisfaction and weight-related teasing in overweight
and obese adolescents may encourage behaviors associated with
weight control, increasing the risk of ED (37,38). In addition, the
lack of self-esteem derived from body image dislike might have
relevance for the development of ED in overweight and obese
adolescents (39).

STRENGTHS AND LIMITATIONS

These results should be interpreted cautiously because
of some limitations. First, the cross-sectional design of our
study does not allow to infer a causal relationship. A sec-
ond significant limitation of this research is the small sam-
ple size. Despite these limitations, the main strengths of our
study comprise the inclusion of potential confounders closely
related with weight status and academic performance (10,40).
Another strength was the use of the SCOFF questionnaire as
an effective screening instrument (before its clinical mani-
festation) with excellent psychometric properties for the early
detection of the risk of ED in Spanish adolescents (20,21).
In addition, the SCOFF questionnaire has been validated in
different languages making possible to establish comparisons
between our data and other studies.

CONCLUSIONS

In conclusion, the results of this study suggest a negative
association between the risk of ED and academic performance in
adolescents, revealing higher risk of ED in overweight and obese
adolescents. Early detection of youth at risk of developing ED
is highly necessary not only to avoid academic failure, but also
to limit its progression, since adolescents showing problematic
eating behaviors are predisposed to ED later in life. Therefore,
families, educators and policy makers should consider weight
and the risk of ED assessments when designing programs aimed
to improve academic outcomes.

[Nutr Hosp 2018;35(5):1201-1207]
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Abstract

Objective: the objective of this study is to compare the growth and health-related physical fitness of normal, overweight/obese and stunted
Macedonian children aged 6-14 years.

Methods: this cross-sectional study included 9,241 children of Macedonian nationality, from 19 primary schools from the central and east part
of the Republic, out of which eight are in a rural setting and eleven are in urban environment. In order to carry out the objectives of the research,
four anthropometric measurements, two derived anthropometric measurements, two measurements for assessing body composition and seven
fitness tests were applied. Normal-not stunted, not owt/ob; stunted-not owt/ob; and owt/ob-not stunted were compared with multivariate analysis
of covariance controlling for socioeconomic status, residence status (urban or rural), sex, age and age squared.

Results: statistically significant differences were found in all anthropometric measurements, and measurements for assessing body composition
among the groups of subjects classified as normal, stunted and overweight/obese (p < 0.000). Children who belong to the normal weight group
achieve better results in all fitness tests (p < 0.001), except for the handgrip and bent arm hang tests. Overweight/obese children achieve better
results in the handgrip fitness test compared to normal and stunted children. Stunted children achieve better results in the bent arm hang fitness
test compared to normal and overweight/obese children. Intergroup differences were found in the sit and reach fitness test.

Conclusion: when compared to normal weight children, both under- and over-nourished children performed poorer on some, but not all,
health-related fitness tests.

Resumen

Obijetivo: el objetivo de este estudio es comparar el crecimiento y la aptitud fisica relacionada con la salud de los nifios macedonios normales,
con sobrepeso/obesos y atrofiados de 6-14 afios.

Métodos: este estudio transversal incluyd a 9.241 nifios de nacionalidad macedonia, de 19 escuelas primarias de la zona central y de la parte
este de la Republica, de las cuales ocho estan en zonas rurales y once, en entornos urbanos. Para llevar a cabo los objetivos de la investigacion,
se aplicaron cuatro medidas antropométricas, dos medidas antropométricas derivadas, dos mediciones para evaluar la composicion corporal y
siete pruebas de aptitud fisica. Normal-no atrofiado, no owt/ob; retraso en el crecimiento-no owt/ob; y owt/ob-no retraso en el crecimiento se
compararon con el andlisis multivariado de la covarianza que controlaba el estado socioecondmico, el estado de residencia (urbano o rural), el
sexo, la edad y la edad al cuadrado.

Resultados: se encontraron diferencias estadisticamente significativas en todas las medidas y mediciones antropométricas para evaluar la
composicion corporal entre los grupos de sujetos clasificados como normales, atrofiados y con sobrepeso/obesos (p < 0,000). Los nifios que
pertenecen al grupo de peso normal obtienen mejores resultados en todas las pruebas de condicion fisica (p < 0,001), a excepcion de las
pruebas de agarre y flexion del brazo doblado. Los nifios con sobrepeso u obesidad obtienen mejores resultados en la prueba de aptitud de la
empufiadura en comparacion con los nifios normales y con retraso en el crecimiento. Los nifios con retraso en el crecimiento logran mejores
resultados en la prueba de aptitud del brazo doblado en comparacion con los nifios normales y con sobrepeso/obesos. Las diferencias intergrupales
se encontraron en la prueba de aptitud de sentarse y alcanzar.

Conclusion: en comparacion con los nifios con peso normal, tanto los nifios malnutridos como los desnutridos tuvieron peores resultados en
algunas pruebas de condicion fisica relacionadas con la salud, pero no en todas.
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INTRODUCTION

Physical fitness is a powerful health condition marker in childhood
and adolescence (1,2). Even in children and adolescents physical
fitness is inversely related to the physiological risk factors for the
emergence of chronic disease, including high blood pressure (3,4),
obesity (4), hyperinsulinemia (5), increased abdominal adiposity (6),
atherogenic lipid profile, insulin resistance, inflammatory marker (7)
and other metabolic risk factors (8,9). However, physical fitness has
declined in many countries over the last few decades (10).

Growth stunting is an outcome of linear growth retardation
associated with chronic undernutrition during pre-school years.
Children who are undernourished in early childhood are shorter,
have decreased muscle mass and exhibit lower levels of muscle
strength and aerobic endurance compared to their better-nour-
ished peers (11,12). Chronic undernutrition is also linked to a
reduction in physical activity during school age (13-15). Over-
weight and obesity are a consequence of the unbalanced ratio
between energy intake and expenditure. Obese children usual-
ly have a lack of movement skills (16,17) and a lower level of
physical fitness than children with normal body weight (18-23),
whereas the evidence on physical activity in overweight/obese
youth is equivocal (20). Data on the functional consequences of
undernutrition come from children in developing countries, while
data on overweight and obese children come mainly from children
in developed countries. The functional consequences of undernu-
trition are often observed in terms of physical working capacity/
oxygen consumption (14,24,25). However, the term functionality
has a wider meaning beyond the working abilities of children and
can be extended to everyday activities that require movement
proficiency, power, strength and endurance.

Nutritional transition, overweight and obesity in childhood have
also increased in the Balkan countries, including Macedonia (26).
In transitional countries, on the other hand, undernutrition poses
a greater problem. This dual burden of under- and over-nutrition
may manifest on a societal level, a familial level or an individual
level, and presents a complex challenge for the government and
the health organizations that are trying to implement a program
that is efficiently directed to the opposite ends of the malnutrition
spectrum (27).

This study considers the consequences of undernutrition and
overweight/obese for the health-related physical fitness of Mace-
donian children aged 6-14 years. It specifically compares the
growth status and physical fitness of normal (non-stunted, non-
owt/ob), stunted (non-overweight/obese) and owt/ob (non-stunt-
ed) school children.

METHODS

SAMPLE OF RESPONDENTS
The research was performed on a sample of 9,081 children of

Macedonian nationality, from 19 primary schools from the central
and east part of the Republic, out of which eight are in a rural
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setting and eleven are in urban environment. The sample has been
divided into two sub-samples by gender: 4,608 of the respondents
are boys and 4,473 respondents are girls. The average age of the
respondents of both genders was 10.02 = 2.4 years.
Anthropometry and fitness tests were assessed by trained
nutritionists and Physical Education teachers in March, April and
May 2013. Parents or a legal representative signed an informed
consent form after being told about the purpose of the study. The
study protocol was performed following the ethical guidelines of
the Declaration of Helsinki of 1961 (revision of Edinburgh 2013).

ANTHROPOMETRIC MEASURES AND BODY
COMPOSITION

Assessment of the anthropometric measurements was per-
formed according to the recommendations given by the Interna-
tional Biology Program (IBP) (28). For estimation of the morpho-
logic characteristics, the following anthropometric measures have
been applied: body height in standing position (cm), body weight
(kg), circumference of the upper arm and circumference of the
calf (cm), as well as body mass index (BMI).

Components of the body composition have been determined by
the method of bioelectrical impedance (measuring of the electric
conductivity, bioelectrical impedance analysis [BIA]). The mea-
suring was carried out with a body composition monitor, model
OMRON® - BF511, by means of which body weight, fat tissue
percent and muscular mass percent were measured. Prior to
commencing the measurement, the parameters of gender, years
and body height of the respondent were entered in the body com-
position monitor. In order to provide better precision of the results
obtained from the estimation of the body composition, prior to
each measuring, we ensured that the preconditions recommended
by ACSM (29) and Heyward (30) had been fulfilled.

EVALUATION OF PHYSICAL FITNESS

Prior to starting the study, the researchers involved in the proj-
ect undertook training sessions in order to guarantee the stan-
dardization, validation and reliability of the measurements (31).
The fitness test battery a set of valid, reliable, feasible and safe
field-based fitness tests for the assessment of health-related
physical fitness in children and adolescents, to be used in the
public health monitoring system in a comparable way within the
European Union (32). The systematic error when fitness assess-
ments were performed twice was nearly 0 for all the tests (33).

1. Sit and reach test. With the subject seated on the floor

and using a standardized support, the maximum distance
reached with the tip of the fingers by forward flexion of the
trunk is measured. The test is indicative of amplitude of
movement or flexibility.

2. Hand grip test. With the use of a digital Takei® TKK 5101

dynamometer (range, 1-100 kg), the maximum grip strength
was measured for both hands.
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3. Standing broad jump test. The maximum horizontal distance
attained, with feet together, was measured. This test evalu-
ates lower limb explosive-strength.

4. Bent arm hang test. A standardized test was used to mea-
sure the maximum time hanging from a fixed bar. This test
estimates the upper limb endurance-strength.

5. Sit-ups 30 sec. Maximum number of sit-ups achieved in 30
seconds. This test measures the endurance of the abdom-
inal muscles.

6. Shuttle run: 4 x 10 meters. This test provides an integral
evaluation of the speed of movement, agility and coordina-
tion. The subject does four shuttle runs as fast as possible
between two lines ten meters apart. At each end, the subject
places or picks up an object (a sponge) beside the line on
the floor

7. Three-minute step test. The aerobic capacity has been esti-
mated by means of a three-minute step test. For three min-
utes, the respondent had to get up and get down of a bench
30.5 ¢m high, in four cycles (up, up, down, down), with
standardized rhythm of 96 beats in a minute (bmp), which
was dictated by the metronome. Before beginning the test,
the heart frequency was measured, whereas the children,
even in the stand-by state had sub maximal value in terms
of the age, were not exposed to burdening. The heart rate
was measured by means of the monitor Polar® RS800 for
registration of the heart frequency. As a result was taken
the heart frequency measured one minute after the test
(post-exercise pulse rate). The aerobic fitness test used in
this study has been validated for use with adolescents (34).

GROWTH AND WEIGHT STATUS

First, all subjects who lacked BMI data, those who were younger
than six and those older than 14 years were excluded from the
study. Children were classified as stunted (z-score below -2.00)
and non-stunted using the age- and sex-specific reference
heights of the WHO 2007 definitions (35), and as normal weight,
owt/ob using international criteria for BMI (36). Three groups were
formed: a) normal-not stunted and not owt/ob; b) stunted-not owt/
ob; and c¢) owt/ob-not stunted.

The socioeconomic status of the students was evaluated
with the help of the international Family Affluence Scale (FAS),
which includes four questions. This scale was formulated by
the WHO Health Behavior and School Aged Children Study, in
1997 (37).

STATISTICAL METHODS

The data are presented as frequencies (percentage) for cat-
egorical variables and mean (standard deviation [SD]) for con-
tinuous variables. The adjustment to normal distribution of the
different variables was evaluated both by graphs and by the Kolm-
ogorov-Smirnov test, and log transformations were made when
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possible. Z-scores were calculated for each fitness test according
to gender and age group. This controlled for test-specific differ-
ences related to age and gender, thereby allowing for standardized
comparisons of physical fitness between the children. Multivariate
analysis of covariance, controlling for socioeconomic status, resi-
dence status (urban or rural), sex, age and age squared, was used
to compare anthropometric characteristics and physical fitness of
normal, stunted and owt/ob children. Bonferroni adjustments for
multiple comparisons were used. An adjusted significance level
of p < 0.05 was accepted. All the analyses were performed using
the Statistical Package for Social Sciences software (SPSS, v. 22.0
for Windows; SPSS Inc., Chicago, IL, USA).

RESULTS

Of the whole study population of 6-14 year old children (9,081),
2.0% (178) were stunted, according to the WHO 2007 norms.
According to the World Obesity Federation (formerly I0TF) norms,
34.3% (3,116) were overweight or obese. In the full sample,
63.7% (5787) of children were of normal weight and used as the
comparison group. The data from the application of the Kolmog-
orov-Smirnov method pointed out that all applied anthropometric
variables and fitness test in all ages and sex were normally dis-
tributed, except the test bent arm hang were negative skewed
and were thus transformed (natural log). That was possible meth-
odologically correct to perform further data procesing (data not
shown).

Mean values and standard deviation for anthropometric char-
acteristics and body composition measurements in normal, stunt-
ed and overweight/obese children are shown in table I. Table Il
shows the comparison of anthropometric characteristics and body
composition of elementary children, classified as normal, stunted
and overweight/obese. An overview of table IV shows that there
are statistically significant differences in all anthropometric mea-
surements and measurements for assessing body composition
between the groups of subjects classified as normal, stunted and
overweight/obese (p < 0.000). From the values of the estimated
means and the level of statistical significance, it can be seen that
stunted children of both sexes, in addition to being shorter, have
lower body weight, forearm and thigh circumference and mus-
cle mass percentage compared to normal and overweight/obese
children. Also, stunted children have a lower BMI compared to
overweight/obese children and a higher percentage of fat tissues
compared to normal children. Overweight/obese children have
higher body height, body weight, forearm and thigh circumference
and fat tissue percentage and lower muscle mass percentage
as compared with normal children. Between normal and stunted
children, no statistically significant differences in BMI have been
found.

Mean values and standard deviation of physical fitness tests
measurements in normal, stunted and overweight/obese chil-
dren are shown in table lll. Table IV displays the comparison
of physical fitness tests of elementary children, classified as
normal, stunted and overweight/obese.
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Table I. Mean values (+ SD) for anthropometric characteristics and body composition of
elementary children, classified as normal, stunted and overweight/obese

Normal* Owt/obf Stunted*

Mean SD Mean SD Mean SD
Height 1431 15.2 146.3 14.6 128.7 12.2
Height, Z-score -0.1 0.9 0.4 0.9 -2.5 0.6
Weight, kg 36.7 1.2 51.4 15.6 30.5 11.8
Arm circumference, cm 20.2 29 25.2 3.4 19.2 3.3
Thigh circumference, cm 42.2 6.1 51.5 7.1 39.5 7.4
Body fat % 18.3 5.7 30.9 5.4 20.3 8.0
Muscular mass % 33.0 4.2 31.1 3.1 28.9 5.0
BMI kg/m? 17.4 2.1 23.5 3.4 17.5 3.4

BMI: body mass index; SD. standard deviation. *Normal, non-stunted and non-overweight/obese. "Stunted, non-overweight/obese. *Overweight/obese, non-stunted.

Table Il. Comparison of anthropometric characteristics of elementary children, classified
as normal, stunted and overweight/obese, and results of pairwise comparisons (p < 0.05)

after significant MANCOVAs*

Normal® Owt/ob* Stunted® F sig Pairwise
Mean* | SE Mean | SE Mean SE comparisons

Height 1429 0.1 146.8 0.1 126.5 0.5 953.5 0.000 0>N>S
Height, Z-score -0.1 0.0 0.4 0.0 -2.5 0.1 998.9 0.000 0>N>S
Weight, kg 36.5 0.1 51.8 0.1 28.7 0.5 5,086.9 0.000 0>N>S
Arm circumference, cm 20.2 0.0 25.3 0.0 18.8 0.2 5,790.3 0.000 0>N>S
Thigh circumference, cm 421 0.1 51.7 0.1 38.7 0.3 5,556.9 0.000 0>N>S
Body fat % 18.3 0.1 31.0 0.1 20.3 0.4 5132.5 0.000 0>N>S
Muscular mass % 33.0 0.0 31.2 0.0 28.4 0.2 671.8 0.000 N>0>S
BMI kg/m? 17.4 0.0 23.6 0.0 17.2 0.2 8,199.7 0.000 N=S>0

BMI: body mass index; MANCOVA: multivariate analysis of covariance, N: normal; O: overweight/obese, S: stunted; NS: not significant. SE: standard error. *Adjusted
mean (controlling for residence status, socioeconomic status, age and sex). 'Normal, non-stunted and non-overweight/obese. *Stunted, non-overweight/obese.

SOverweight/obese, non-stunted.

Table Ill. Mean values (+ SD) of the physical fithess tests of elementary school children,

classified as normal, stunted and overweight/obese

Normalf Owt/ob* Stunted$

Mean SD Mean SD Mean SD
Jump, m 138.1 30.2 123.0 27.2 128.2 29.5
Sit-ups, n 30 s 15.2 53 13.0 5.8 13.8 6.2
Bent arm hang, s 7.6 8.6 1.7 3.9 9.5 11.9
Handgrip, kg 22.0 14.3 23.8 15.4 17.3 12.7
Grip/weight, kg/kg 0.6 0.3 0.4 0.2 0.5 0.3
Sit and reach, cm 15.9 6.6 15.3 6.8 15.5 6.3
Shuttle run 4 x 10, s 14.2 2.1 15.0 2.1 14.9 2.2
Post-exercise pulse rate 118.3 20.6 125.8 19.7 1174 22.5
Jump Z-score 0.25 0.95 -0.40 0.90 -0.37 0.95
Sit-ups Z-score 017 0.91 -0.26 1.03 -0.24 1.09
Bent arm hang Z-score 0.33 1.07 -0.59 0.48 0.46 1.33
Handgrip, Z-score -0.09 0.95 0.24 1.05 -0.80 0.70
Sit and reach Z-score 0.01 0.99 -0.05 1.01 -0.04 0.95
Shuttle run 4 x 10 Z-score 013 0.94 -0.31 1.01 -0.45 1.09
Post-exercise pulse rate Z- score -0.16 0.98 0.31 0.99 -0.18 1.03

SD: standard deviation. "Normal, non-stunted and non-overweight/obese. *Stunted, non-overweight/obese. $Overweight/obese, non-stunted.
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Table IV. Comparison of the physical fithness of elementary school children, classified as
normal, stunted and overweight/obese, results of MANCOVAs and significant pairwise
comparisons (p < 0.05)

Normal® Owt/ob* Stunteds E Sig Pairwise
Mean* SE Mean SE Mean SE comparisons

Jump, m 137.9 0.3 123.6 0.4 124.8 1.8 235.7 0.000 N>0=S
Sit-ups,n 30's 15.2 0.1 13.0 0.1 13.3 04 86.0 0.000 N>0=S
Bent arm hang, s 7.6 0.1 1.7 0.1 9.1 0.6 381.1 0.000 S>N>0
Handgrip, kg 21.7 0.1 24.6 0.2 151 0.8 7 0.000 0>N>S
Grip/weight, kg/kg 05 0.0 0.4 0.0 0.5 0.0 209.2 0.000 N>S>0
Sit and reach, cm 15.8 0.1 15.5 0.1 15.3 05 0.0 0.981 NS
Shuttle run 4 x 10, s 14.2 0.02 14.9 0.03 15.2 0.1 136.6 0.000 N>0>S
Post-exercise pulse rate 117.9 0.4 126.7 0.5 1171 2.2 91.8 0.000 N=S>0
Jump Z-score 0.26 0.013 | -0.41 0.018 -0.35 0.078 252.2 0.000 N>0=S
Sit-ups Z-score 0.18 0013 | -027 | 0.018 -0.22 0.079 83.7 0.000 N>0=S
Bent arm hang Z-score 0.33 0.013 -0.58 0.017 0.46 0.076 423.7 0.000 S>N>0
Handgrip, Z-score -0.10 0.014 0.25 0.018 -0.82 0.081 86.2 0.000 0>N>S
Sit and reach Z-score 0.00 0.014 | -0.04 | 0.019 -0.07 0.083 0.0 0.959 NS
Shuttle run 4 x 10 Z-score 0.12 0.013 -0.28 | 0.018 -0.50 0.078 143.7 0.000 N>0>S
;fé;’gem'se pul rate 016 | 002 | 031 | 003 | 017 | 012 | 911 | 0000 N=8>0

MANCOVA: multivariate analysis of covariance; N: normal; O: overweight/obese; S: stunted; NS: not significant. SE: standard error. *Adjusted mean (controlling for residence
status, socioeconomic status, age and sex). "Normal, non-stunted and non-overweight/obese. *Stunted, non-overweight/obese. $Overweight/obese, non-stunted.

An overview of table IV shows that there are statistically sig-
nificant differences in all tests (except the sit and reach test for
assessing flexibility) for assessing fitness between the groups of
subjects classified as normal, stunted and overweight/obese (p <
0.000). From the values of the estimated means and the level of
statistical significance, it can be seen that children who belong to
the normal group achieve better results in the standing long jump,
sit-ups, 30 sec, handgrip/weight and shuttle run 4 x 10 m fitness
tests compared to stunted and overweight/obese children. Children
with normal body weight also perform better in the three-minute
step test as compared with overweight/obese children. Overweight/
obese children achieve better results in the handgrip fitness test in
comparison with normal and stunted children. Overweight/obese
children achieve better results in the shuttle run 4 x 10 m fitness
test versus stunted children. Stunted children achieve better results
in the bent arm hang fitness test in comparison with normal and
overweight/obese children. Statistically significant differences
between stunted and overweight/obese children have not been
found in the sit-ups, 30 sec, and standing long jump fitness tests.

DISCUSSION

The results of our study suggest that Macedonian children and
adolescents who have normal body weight achieve better results

in most tests for assessing health-related fitness compared to
children and adolescents who are classified as stunted and over-
weight/obese. The results are in line with previous studies carried
outin children and adolescents that indicate a non-linear relation-
ship between BMI and health-related fitness (22,38).

The results of these studies indicate that overweight can
affect health-related fitness, with overweight or obese children
achieving poorer results in health-related fitness tests, especial-
ly when they need to move their bodies through space (39-46).
Walking and running while maintaining the same speed require
greater absolute energy expenditure in overweight children as
compared with children who have normal body weight (47). It
is therefore normal to expect that overweight children are at a
disadvantage compared to children with normal body weight
when the task requires them to move their bodies through space
or to overcome the resistance of their own bodies offsetting
gravity, as is the case in the standing long jump, shuttle run,
bent arm hang, timed sit-up and three-minute step tests. The
results of this study are in line with several international studies
conducted on children aged five to 17 (39-41,43-46,48). How-
ever, schoolchildren that have a moderately increased or high
BMI can achieve equally good or better results in those fitness
tests where they do not need to move their bodies through space
or to overcome the resistance of their own bodies, such as the
hand grip test or sit and reach tests.
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The relationship between undernutrition and health-related fit-
ness has been researched less. The research results indicate that
children who were classified as stunted achieve worse results in
most fitness tests compared to children with normal body weight.
Prista et al. (41) showed that undernourished children were dis-
advantaged in tests of strength. The reason may lie in the lower
muscle mass percentage that these children have, which this
research confirms. Monyeki et al. (49) found that activities that
require rapid release of energy in the shortest possible time, such
as the standing long jump, sit-ups, 30 sec, or shuttle run 4 x 10
tests, were negatively affected by muscle wasting in a group of
undernourished South African children. Undernourishment and
nutritional deprivation during growth in children can cause struc-
tural, metabolic and functional changes to the skeletal muscles
that manifest as a reduction in the number and size of fast-twitch
muscle fibres, yet slow-twitch fibres are spared (50-53). The dif-
ferent types of muscle fibres affect physical performance, and
these changes result in a decreased ability to successfully perform
the exercise tasks in a relatively short time, as indicated in the
stunted subject group in our study. Results from previous studies
are mixed, with some (41,54), but not others (44,55), showing
poorer performance in the standing long jump for undernour-
ished children as compared with children with normal weight. Two
studies have shown no difference in sit-up performance between
undernourished children and children with normal weight, while
one (41) showed a poorer performance among undernourished
children.

No differences in flexibility were found between undernourished
children, children with normal body weight and overweight/obese
children. The results are in line with a number of international
studies that have found flexibility is not affected by body weight
(40,43,45,48,54,56).

Undernourished children and children with normal body
weight do not differ in cardiorespiratory fitness assessed by the
three-minute step test (post-exercise pulse rate). This is contrary
to the results obtained from Colombian children, where under-
nourished children were characterized by a lower level of aerobic
fitness compared to children with normal body weight (24,57). The
differences in the results from these two studies can be explained
by the different protocols implemented to assess aerobic fitness.
On the other hand, undernourished children and children with
normal weight achieve better results in the three-minute step test
versus overweight/obese children, which is in line with a number
of previous studies (21,22).

The advantage of this research lies in the large sample size and
diversity of children that were drawn from different socioeconomic
groups and several regions in Macedonia. The research did not
collect information on diet and nutrition, which could have brought
additional information and interpretations of the results.

Our results confirmed the original hypothesis that both under-
nutrition and over-nutrition have a primarily negative influence
on the health fitness of Macedonian children and adolescents.
Although discussions about the functional consequences of nutri-
tional status often focus on the implications of working abilities
and economic productivity, it is important to realize that school-
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age children are not miniature adults. They are children with their
own needs, so that the notion of functional efficiency or conse-
quence must be extended to measurements that are more related
to their everyday activities (school, play and other culturally-spe-
cific demands). Motor performance such as jumping, running,
muscle strength and endurance is of essential importance for
children’s physical activity, be they in school, at play or sport, or
doing household chores.
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Abstract

Indroduction: the purpose of this study was to assess the vitamin A (VA) nutritional status of patients with coronary artery disease (CAD) and
its correlation with the severity of the disease, taking into consideration zinc concentration and oxidative stress.

Methods: the patients were preoperative inpatients awaiting myocardial revascularization surgery. The serum concentrations of retinol, 3-caro-
tene, zinc, malondialdehyde (MDA) and C-reactive protein (CRP) were quantified. CAD severity was assessed by cineangiography, observing the
parameters of severity, extent and occlusion. An echocardiogram was performed to assess the ejection fraction.

Results: ninety individuals were studied (64.5 + 9.6 years). Zinc did not correlate with retinol (r = -0.009/p = 0.40), -carotene (r = -0.06/p =
0.73) or MDA (r = 0.03/p = 0.70), but zinc deficiency was more frequent amongst the patients with high MDA (quartiles 50 and 75). CRP was
found to be associated with retinol (x* = 3.95/p = 0.04). The individuals with retinol deficiency had more severe CAD, and (3-carotene diminished
as the extent score rose, although this was not statistically significant (p = 0.12). The degree of severity was associated to extent (x? = 67.9)/(p

Key words: < 0.001), occlusion (x> = 34.5/p < 0.001) and CRP (x* = 5.9/p = 0.05), while extent was associated with MDA (x> = 42.1)/(p < 0.001). There
Vitamin A. Nutrition was a positive correlation between the ejection fraction and -carotene (r = 0.42/p = 0.02).
status. Séverity Conclusion: findings from this study indicate that chronic inflammation resulting from atherosclerosis is related to disease severity and conse-
coronary artery quent influence on nutritional status of VA.
disease.

Resumen

Introduccion: el objetivo de este estudio fue evaluar el estado nutricional de la vitamina A (VA) de pacientes con enfermedad coronaria (EAC) y
su correlacion con la gravedad de la enfermedad, teniendo en cuenta la concentracion de zinc y el estrés oxidativo.

Métodos: los pacientes fueron pacientes internados preoperatorios en espera de cirugia de revascularizacion miocardica. Las concentraciones
séricas de retinol, B-caroteno, zinc, malondialdehido (MDA) y proteina C-reactiva (CRP) fueron cuantificados. La gravedad del CAD fue evaluada por
cineangiografia, observando los parametros de severidad, extension y oclusion. Se realizo un ecocardiograma para evaluar la fraccion de eyeccion.

Resultados: se estudiaron noventa individuos (64,5 + 9,6 afos). El zinc no se correlaciona con retinol (r = -0,009 / p = 0.40), p-caroteno
(r=-0,06/p=0,73) 0 MDA (r=0,03/p = 0,70), pero la deficiencia de zinc fue mas frecuente entre los pacientes con MDA alta (cuartiles
50y 75). CRP era encontrado asociado con retinol (x> = 3,95/ p = 0,04). Los individuos con deficiencia de retinol tuvieron CAD mas severa y
disminuyeron el 3-caroteno a medida que aumentaba el puntaje de la extension, aunque esto no era estadisticamente significativo (p = 0,12).

Palabras clave: El grado de severidad se asocid a la extension (x> = 67,9) / (p < 0,001), oclusion (x2 = 34,5 /p < 0,001) y CRP (x* = 5,9/ p = 0,05), mientras
o que la extension se asocio con MDA (x> = 42,1) / (p < 0,001). Ani fue una correlacion positiva entre la fraccion de eyeccion y el 3-caroteno
Vitamina A. _ _
" (r=0,42/p=0,02).
Estado nutricional. . o ) L ) ) )
Enfermedad coronaria Conclusion: los hallazgos de este estudio indican que la inflamacion cronica resultante de la aterosclerosis esta relacionada con la gravedad
grave. de la enfermedad y el consiguiente influencia sobre el estado nutricional de VA.
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INTRODUCTION

Epidemiological studies indicate that the main leading causes
of death in the population, especially in the young elderly (60-69
years), result from cardiovascular diseases (CVDs), mainly those
of ischemic origin (1-3).

Ischemic heart diseases are associated with damage to the
blood supply of coronary arteries caused by blockage of these
vessels by atherosclerotic plaques that stimulate the circula-
tion and aggregation of pro-inflammatory molecules, favoring
increased local oxidative stress and organic antioxidant activity
(4). Thus, it is suggested that ischemic diseases demand large
amounts of antioxidants for their prevention and treatment when
compared to other non-ischemic CVDs.

The increased demand of antioxidants by ischemic CVDs creates a
greater dependency level of exogenous antioxidants in the control of
oxidative stress. It has been suggested that retinol plays an important
role in this context (5), which consists in delaying or preventing the
initiation of atherosclerotic processes in the cellular lipid component,
such as peroxidation, and the generation of hydroperoxides (6).

Among the micronutrients that participate synergistically in the
metabolism of vitamin A we can find zinc, a micronutrient that has
an antioxidant function and is required for hepatic synthesis and
secretion of the retinol transport protein, retinol binding-protein
(RBP). On the other hand, 3-carotene has an antioxidant function
and is considered as the main precursor of retinol. In addition, the
conversion of B-carotene into retinol is mediated by the enzyme
retinal reductase, zinc-dependent (7-9).

An inverse association between antioxidant intake and cardio-
vascular events has been found in the literature. This is corrobo-
rated by Zhanget et al. in a study that has shown that adequate
supplementation of vitamin A significantly decreases lipid peroxide
levels in plasma (10).

It has been reported that vitamin A supplementation has a ben-
eficial effect on the antioxidant system (11,12). On the other hand,
randomized clinical trials have not demonstrated any benefit of
antioxidants in the prevention of cardiovascular events (13). How-
ever, these studies have not assessed vitamin A nutritional status,
the synergistic action of zinc on the metabolism of this vitamin
in patients with coronary artery disease (CAD) and its correlation
with the severity of the disease.

This study therefore aims to assess vitamin A nutritional status
of patients with CAD and its correlation with the severity of the
disease, considering zinc nutritional status and oxidative stress.

METHODS

This cross-sectional observational study was conducted in a
cohort of pre-operative inpatients with CAD awaiting myocardial
revascularization surgery at the National Institute of Cardiology
(Instituto Nacional de Cardiologia, INC) from July 2008 to Decem-
ber 2009, in Rio de Janeiro, Brazil. The project was approved by
the INC Research Ethics Committee and all the participants signed
an informed consent form.

A. Matos et al.

POPULATION

The study investigated 90 individuals of both sexes attended in
the outpatient department, where they had clinical, biochemical
and imaging assessments. A 5% significance level was adopted
and 80% power was set to calculate the sample size (14).

Inclusion criteria were as follows: individuals with CAD aged 20
or over (15) who had been indicated for revascularization surgery
according to the TIMI Risk Score, that is, patients who had medium
or high risk classification according to the TIMI Risk Score (16).

Exclusion criteria were as follows: patients who had malabsorp-
tion syndrome, acute or chronic infections, liver disease, kidney
disease, alcoholism or acquired immune deficiency syndrome,
or patients who were pregnant, breast-feeding or who used or
had used medications or supplements containing vitamin A or
zinc in the last six months. Patients who had low risk classifica-
tion by the TIMI Score were also excluded, since these patients
are discharged after 12-24 hours of clinical stabilization with a
provocative test of negative ischemia (16).

PROGNOSIS OF ACUTE CORONARY
SYNDROME

The TIMI Risk Score determines the prognosis and management
of patients with acute coronary syndrome (ACS). It consists of
seven dichotomous variables: age > 65 years, use of aspirin in the
previous seven days, coronary stenosis > 50%, > 3 risk factors
for atherosclerotic disease, > 1 episode of angina in 24 hours, ST
segment depression, and elevation of myocardial necrosis marker.
Each variable mentioned above equals one point, so the score of
this score ranges from zero to seven. These points are classified
as low risk when it reaches the score of 0-2, medium risk with
3-4 points and high risk with 5-7 (16).

CLINICAL AND LABORATORIAL EVALUATION

For biochemical assessments, a sample of approximately 20
ml of blood was collected in a specific tube for each test after
eight hours of fasting. The samples were immediately sent to
the laboratory of the INC and were duly protected from oxidation
and ultraviolet radiation for further analysis. This collection was
performed on the day of the myocardial revascularization surgery
in the morning period.

The method used to quantify serum retinol and B-carotene was
high performance liquid chromatography with ultra-violet detector
(HPLC-ULV). In the current study, cut-offs were < 30 pg/dl and <
40 pg/dl, respectively (17).

Zinc was assessed through atomic absorption spectrometry,
and values less than 0.7 mg/l were considered as deficient (18).
Malonaldehyde (MDA) was assessed using spectrophotometry (19).

C-reactive protein (CRP) was measured by a nephelometry
method and values over 3.0 mg/I were used as the reference
value for CRP (20).

[Nutr Hosp 2018;35(5):1215-1220]
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CAD severity was determined by coronary cineangiography
using a classification criteria adapted from the method proposed
by Bogaty et al. (21). An echocardiogram was performed (22) and
systolic dysfunction was considered to occur when the ejection
fraction < 50% (23).

Data collection instruments consisted of a form filled out by
only one interviewer with information gathered from a structured
questionnaire and medical records. The diagnosis of hyperten-
sion, dyslipidemia and/or diabetes mellitus was obtained from the
patient’s medical records.

The general characteristics of the sample related to smok-
ing were defined according to the World Health Organization
(WHO, 1998) as follows: regular smoker, a consumer of at
least 1 cigarette/day that consumed at least 100 cigarettes
in his/her lifetime; ex-smoker, a smoker who consumed at
least 100 cigarettes in his/her lifetime and stopped smoking;
occasional smoker, a consumer of less than one cigarette/day
or who consumes sporadically; and non-smokers, individuals
who do not fit into any of these categories (24). Recent studies
have suggested that a 30-minute exposure to environmen-
tal tobacco smoke is sufficient to affect the endothelial cells
of the coronary arteries of non-smokers. Therefore, passive
smoking is defined as smoking exposure by non-smokers, at
home, at work or in other enclosed places, excluding outdoor
occupations (25).

STATISTICAL EVALUATION

In data assessment, central tendency and dispersion were
calculated using the Chi-square test to assess the association
between categorical variables, while the Student’s t-test and
the ANOVA test (normal distributions), Mann-Whitney and Krus-
kal-Wallis tests (non-normal distributions) and Spearman’s cor-
relation coefficient were used to compare continuous variations. A
5% significance level was set (p < 0.05). Statistical analysis was
undertaken using the Statistical Package for the Social Sciences
(SPSS) for Windows, version 17.

RESULTS

A total of 90 individuals were studied, aged 39-88 (mean age:
64.5 + 9.6 years), of whom 27.8% were female and 72.2%
were male. Data were adjusted for gender and age. The general
characteristics of the sample are shown in table I.

The percentage of patients with deficiency of serum concentra-
tions of retinol, 3-carotene and zinc was 7.8%, 86% and 17.8%,
respectively (Table II).

No correlation was found between zinc concentrations and
retinol (r = -0.009/p = 0.40), p-carotene (r = -0.06/p = 0.73)
or MDA (r = 0.03/p = 0.70). However, it was found that zinc
deficiency was more frequent in patients with higher serum MDA
levels (quartiles 50 and 75), although this trend was not statisti-
cally significant (p = 0.44).

[Nutr Hosp 2018;35(5):1215-1220]

Table I. General characteristics of the
patients studied

Characteristics Mean

Age (years) 64.5+96
Gender (%)

Male 72.2

Female 27.8
BMI (kg/m?) 27.67 +3.2
SH (%) 100
DLP (%) 94.9
DM (%) 325
Smoking (%)

Regular smoker 2.4

Prior smoker 73.3

Occasional smoker 0

Non-smoker 241

Passive smoker 8.3

SH: systemic hypertension; DLP: dyslipidemia; DM: diabetes mellitus.

Table ll. Percentage of patients with
deficiency of serum retinol, g-carotene
and zinc levels

Retinol p-carotene Zinc
Inadequate 7.8% 86% 17.8%
Adequate 92.2% 14% 82.2%

Mean CRP was 5.9 + 14.6 mg/dl, with 36.7% of the individu-
als falling above the cut-off established, which showed that this
was associated with deficiency of serum retinol concentrations
(x*=3.95/p = 0.04). Furthermore, a trend concerning 3-carotene
was noted: amongst the patients with deficient serum levels, 48%
had high CRP (p = 0.07).

In the assessment of CAD severity, a correlation was found
between severity and extent (x?= 67.9/p < 0.001), occlusion
(x*=34.5/p < 0.001) and CRP (x*= 5.9/p = 0.05) (Table Ill).

All the individuals with retinol deficiency had a higher degree
of severity, i.e., over 90% arterial stenosis, although this was not
statistically significant. 3-carotene, zinc and MDA did not correlate
with severity. It was found that serum p-carotene levels dimin-
ished as the extension score rose, but not significantly (p = 0.12).
Extension was the only factor found to be associated with MDA
(x2=42.1/p < 0.001). Occlusion did not correlate with any
variable.

When assessing the ejection faction, a positive correlation was
found with serum {3-carotene concentrations (r = 0.42/p = 0.02).
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When investigating the relation between oxidative stress and
vitamin A serum concentrations in the total sample, a negative
and significant correlation was found between retinol, 3-carotene
and thiobarbituric acid reactive substances (TBARS) serum con-
centrations (Table V). It is important to mention that the patients
with zinc inadequacy (69%) concomitantly presented retinol and
[3-carotene deficiency, which was more frequent in patients with
higher circulating concentrations of TBARS.

DISCUSSION

In this study, B-carotene and retinol deficiency was found in
86% and 7.8% of the patients, respectively. Such results could
be related to the greater mobilization of 3-carotene for conversion
into retinol, since B-carotene is recognized as the most powerful
retinol precursor (26,27). This finding deserves attention, since
reduced serum (3-carotene concentrations are associated with
increased oxidative stress, showing that this antioxidant could be
diverted to other important functions, such as combating oxidative
stress, in order to maintain an adequate retinol nutritional status.
As such, adequate retinol levels are important for preserving the
antioxidant function of 3-carotene.

There was no correlation between serum vitamin A and zinc
concentrations. No studies have been found in the literature
that concomitantly assessed these nutrients in the target pub-
lic studied. This result could be masked because, due to strict
homeostatic control, serum zinc levels could fluctuate to limits
above the real values, even in individuals with low levels of this
mineral.

Table lll. Association between severity
of coronary arterial stenosis and extent,
occlusion and C-reactive protein

Severity
n X2 p-value
Extent 90 67.9 <0.001*
Occlusion 90 345 <0.001*
CRP (mg/l) 90 5.9 < 0.05*

Table IV. Correlation between serum
retinol and p-carotene and thiobarbituric

acid reactive substances

TBARS
R p-value
Serum retinol -0.3 0.003
Serum (-carotene -0.31 0.02

A. Matos et al.

A significant association was found between GRP and serum
retinol levels. This finding is corroborated by Nogueira et al. (28),
who have found that individuals with high CRP had lower retinol
levels in their blood. This could be related to the fact that when
the liver is inflamed, it prioritizes the production of acute-phase
proteins needed for the defense of the host, resulting in reduced
production of RBP, the carrier protein for retinol. This leads to a
reduction in the nutrients involved in combating oxidative stress,
possibly due to the increased demand for nutrients with antioxi-
dant function in such individuals.

According to epidemiological research (29,30), a high con-
sumption of carotenoid-rich fruits and vegetables is associated
with reduced CRP. Although this study did not assess the individ-
uals’ diets, it was found that 48% of the patients with hypocar-
otenemia had high CRP. Sudrez et al. (31) found that the lower
[3-carotene was associated with higher CRP, therefore, this micro-
nutrient is involved in reducing lipid peroxidation inactivation of
reactive oxygen species, as well as in the greater mobilization of
[3-carotene for conversion into retinol.

There was a significant association between CRP levels and
the severity of stenosis. This shows that CRP concentrations are
related to the severity of the disease, suggesting that inflammation
is not just a mechanism related to plaque rupture, but is also is
correlated with the participation of chronic atherosclerosis. Similar
results have been found by Shen et al. (32) and Pan et al. (33),
who have identified a positive correlation between CRP and the
severity of CAD using angiography.

Some studies have demonstrated the participation of CRP
in since it exerts a pro-inflammatory effect (34). In addition,
increased levels of CRP are considered as an independent risk
factor for CVD, even for borderline dyslipidemic individuals as they
have great risk of suffering acute myocardial infarction (AMI) (35).

When it comes to the severity of CAD, the overall patients with
retinol deficiency presented a higher degree of severity, i.e., over
90% stenosis, although this was not statistically significant. This
can be explained since CRP has been recognized as a marker
of inflammation related to CAD severity and deficiency of serum
retinol levels. Recent studies have shown that vitamin A concen-
tration is increased in the ischemic heart, as this micronutrient is
related to proliferative processes of cardiac progenitor cells such
as cicatrization and cellular repair. Therefore, depletion of hepat-
ic vitamin A stores affects the molecular structure of the heart
(36,37). Furthermore, the studies that have assessed the severity
of CAD have not checked vitamin A nutritional status, which pre-
vents making comparisons with the results obtained here.

Atherosclerosis risk factors induce endothelial dysfunction and
thereby, oxidative stress (38). In the present study, an association
was observed between MDA and CAD extent, determined by the
number of diseased vessels. This finding has been corroborated
by Basarici et al. (39), who have found a correlation between
several risk factors, the extent and severity of CAD with high uri-
nary concentrations of 8-isoprostane, considered as a marker of
oxidative stress.

It was found that serum (3-carotene concentrations diminished
as the extent score rose, which suggests a possible increase in

[Nutr Hosp 2018;35(5):1215-1220]
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[3-carotene demand to combat the oxidative stress implicated in
CAD. However, Riccioni et al. (40) have noted that this antioxidant
is directly associated with arterial intima-media thickness.

Ejection fraction is an indicator used to determine the volume of
blood pumped by the heart and is important for quantifying sys-
tolic function, besides supplying information for determining the
prognosis of CAD (41). In this study, ejection fraction was found
to correlate positively with the serum concentration of $-carotene.

Singh et al. (42) and Bockeria et al. (43) have observed that
decreased ejection fraction in individuals after a myocardial infarc-
tion significantly reduced their quality of life measured by their phys-
ical and social function and physiological wellbeing. An ejection
fraction of < 50% was also considered as a risk factor for predicting
mortality after myocardial revascularization surgery (44).

Literature is scarce on the relationship between ejection fraction
and nutrients with antioxidant function since only three studies
corroborate the result found, as follows. Polidori et al. (45) have
observed a correlation between vitamin A, lutein, lycopene, vitamin
E and ejection fraction in patients with congestive heart failure.
Witte et al. (46) have reported that they supplemented men over
60 with a mix of micronutrients and vitamins, including vitamin
A, which resulted in a significant increase in ejection fraction and
quality of life when compared to the control group. Finally, Zhu et
al. have found that all-trans retinoic acid (ATRA) has anti-apoptotic
activity and protective role on myocardial /in vivo, because this
micronutrient reduced the size of the infarcted area and rescued
cardiac function loss (47).

In the current study, 73.3% of the patients were ex-smokers
according to the WHO criteria (1998). Therefore, individuals who
have recently quit smoking and those who have not smoked for
years were in the same group, since the time in which an indi-
vidual stopped smoking could interfere in the results found in the
literature (48,49). This fact can be considered as a limiting factor
in the study.

CONCLUSION

In view of the results presented, it may be concluded that the
chronic inflammation caused by atherosclerosis and its relation-
ship with the severity of the disease influence vitamin A nutritional
status due to the negative repercussions that deficiency of this
nutrient can have on the disease in question.
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Resumen

Introduccion: la malnutricion en la poblacion pedidtrica esta asociada a problemas fisiolégicos y complicaciones, que conllevan mayor estancia
hospitalaria y aumento de la morbimortalidad y de costos de atencion.

Obijetivo: el proposito de esta revision sistematica es recopilar la evidencia disponible sobre herramientas de tamizaje nutricional en pediatria
que permitan prevenir e intervenir la malnutricion hospitalaria y entregar directrices en cuanto al momento oportuno de aplicacion.

Material y métodos: se realizo una revision sistematica de literatura de acuerdo con la Declaracion Preferred Reporting Items in Systematic
Reviews and Meta-Analyses (PRISMA) en las principales bases de datos, blsqueda en ClinicalTrials y literatura gris en Open grey y TRIP Database.
Luego se seleccionaron y clasificaron los articulos dependiendo del tipo de estudio. La evaluacion de calidad se hizo acorde con las listas de
verificacion Scottish Intercollegiate Guidelines Network (SIGN).

Resultados: se identificaron 110 articulos, siguiendo los parametros de la declaracion PRISMA. Veintitin articulos fueron analizados y evaluados
mediante la metodologia SIGN; 19 cumplieron con los criterios de alta calidad y fueron incluidos en la presente revision. Se identificaron seis
herramientas de tamizaje nutricional en pediatria, siendo STRONGKids la herramienta referida por el 63% de los estudios para la deteccion del
riesgo de desnutricion.

Conclusiones: la presente revision sistematica permitié concluir que la mejor herramienta de tamizaje en nifios hospitalizados es STRONGkids
puesto que es practica, rapida, de facil uso y predice con fiabilidad el riesgo de desnutricion. No obstante, se requieren mayores estudios para
validar el uso de esta en el contexto colombiano.

Abstract

Introduction: malnutrition in the pediatric population has been associated with a great number of physiological problems and complications,
which lead to a longer period of hospitalization, a higher risk of infections, a rise in mortality rate, and hence, a rise in assistance expenses.

Objective: to collect available evidence on tools of nutritional screening frequently used in pediatrics that allow identifying, preventing and
intervening hospital malnutrition, as well as providing guidelines regarding the appropriate application instant.

Materials and methods: a systematic review of literature was carried out in accordance with the PRISMA Declaration (Preferred Reporting
ltems in Systematic Reviews and Meta-Analyses) and in the main databases, search in ClinicalTrials and gray literature in Open Gray and TRIP
Database. Then, the articles were selected and classified depending on the type of study. The quality assessment was done in accordance with
the Scottish Intercollegiate Guidelines Network (SIGN) checklists.

Results: one hundred and ten articles were identified, following the parameters of the PRISMA declaration. Twenty-one articles were analyzed
and evaluated through the SIGN methodology; 19 met the high quality criteria and were included in the present review. Six nutritional screening
tools in pediatrics were identified, STRONGKids being the tool referred by 63% of the studies for the detection of malnutrition risk.

Conclusions: the present systematic review allowed us to conclude that STRONGKids is the best screening tool for hospitalized children since
it is practical, quick, easy to use and it reliably predicts the risk of malnutrition. However, further studies are required to validate the use of this
in the Colombian context.
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INTRODUCCION

En los pacientes pediatricos hospitalizados la malnutricion esta
asociada a un gran nimero de problemas fisioldgicos y complicacio-
nes, lo cual conlleva un aumento de la morbimortalidad y, por ende, la
disminucion de los resultados clinicos favorables de los tratamientos.
Asuvez, la presencia de desnutricion en los pacientes hospitalizados
se relaciona con una pobre evolucion clinica, especialmente con una
mayor estancia hospitalaria, mayor riesgo de infecciones, necesidad
de asistencia respiratoria mas prolongada y peor cicatrizacion (1).

Por consiguiente, la desnutricion en el paciente hospitalizado es
el resultado de la compleja interaccion entre enfermedad y estado
nutricional, lo que genera importantes consecuencias clinicas y eco-
némicas. Clinicamente, puede contribuir a incrementar el ndmeroy las
complicaciones de la patologia, a disminuir la capacidad de respuesta
al tratamiento y el grado de respuesta inmune y a incrementar la
morbimortalidad. Desde el punto de vista econdmico, esta demostra-
do que aumenta el costo asociado a la prolongacion de la estancia
hospitalaria asi como el costo asociado al tratamiento adicional de las
complicaciones (2). Lo anterior evidencia la necesidad de identificar de
manera oportuna el riesgo nutricional del paciente, que hace referencia
a factores que afectan directamente el estado nutricional, tales como
pérdida de peso, disminucion de grasa subcutdnea y/o masa muscular,
baja ingesta, condicion patologica y estrés por enfermedad, lo cual se
debe identificar tan pronto como sea posible por medio del tamizaje
nutricional, para la prevencion de desnutricion o para el tratamiento de
esta, en aquellos pacientes que ingresan a hospitalizacion con deterio-
ro en el estado nutricional, por medio de herramientas que indagan el
estado nutricional actual del paciente. Asimismo, las herramientas de
tamizaje nutricional se deben caracterizar por ser de facil comprension
tanto para el personal asistencial como para el paciente, sencillas,
rapidas de aplicar y reproducibles, con el objetivo de identificar el
riesgo nutricional de manera oportuna. Dentro de las herramientas de
tamizaje encontramos Nutrition Risk Score (NRS), Pediatric Nutritional
Risk Score (PYMS), Screening Tool for the Assessment of Malnutrition
in Paediatrics (STAMP), Pagediatric Yorkhill Malnutrition Score (PNRS),
Screening Tool for Risk of Impaired Nutritional Status and Growth
(STRONG kids) y Subjetive Global Nutritional Assessment (SGNA), entre
otras, utilizadas a nivel hospitalario (3-7).

Teniendo en cuenta lo anterior, y evidenciando la necesidad de
un consenso acerca de la herramienta de tamizaje nutricional mas
apropiada para aplicar en poblacion infantil en ambiente hospita-
lario, es fundamental realizar una comparacion exhaustiva de las
diversas herramientas de tamizaje nutricional. Por esta razon, el
objetivo de esta revision sistematica es recopilar la evidencia dis-
ponible sobre herramientas de tamizaje nutricional en pediatria que
permitan prevenir e intervenir la malnutricion hospitalaria, asi como
entregar directrices en cuanto al momento oportuno de aplicacion.

MATERIAL Y METODOS

Esta revision sistematica de la literatura fue disefiada y desa-
rrollada de acuerdo con la declaracion Preferred Reporting ltems
in Systematic Reviews and Meta-Analyses (PRISMA) (8).

A. D. Aponte Borda et al.

La seleccion de articulos se llevé a cabo considerando los si-
guientes criterios de inclusion: estudios en pacientes pediatricos
hospitalizados, publicados desde el afio 2000 hasta 2017, sin
limite de idioma, incluidos revisiones sistematicas y metaanalisis,
estudios de cohortes, estudios de casos y controles y estudios de
prueba diagndstica. Se excluyeron los articulos sin relacion con
las palabras clave y capitulos de libros.

En cuanto a la estrategia de busqueda bibliografica, se realizo
la busqueda en las principales bases de datos Scopus, Embase,
PubMed, LILACS y ScienceDirect, y se utilizaron términos como
“nutritional screening tools, hospitalized and child”, Ademas, en
cuanto a las palabras clave, se utilizé el operador booleano “AND”
para la combinacion de términos en la bisqueda en las bases de
datos. Adicionalmente, se hizo la busqueda en ClinicalTrials y en
OpenGrey y TRIP Database para la literatura gris con el objetivo
de identificar nuevos articulos no encontrados en las principales
bases de datos.

El proceso de seleccion y clasificacion de los articulos se llevo
a cabo en tres etapas: primera, identificacion de los articulos de la
basqueda en las bases de datos; segunda, organizacion y selec-
cion de los articulos segtin nombre, autor, afio y revista y exclusion
de articulos duplicados en cada una de las bases de datos; y
tercera, elegibilidad: teniendo en cuenta el titulo y el resumen, se
excluyeron aquellos que no tenian relacion con las palabras clave
definidas para la busqueda y aquellos que cumplian los criterios
de exclusion definidos anteriormente.

Adicionalmente, se realiz la clasificacion de los articulos segun
el tipo de estudio (revisiones sistematicas y metaanalisis, estudios
de cohortes, estudios de casos y controles y estudios diagnosticos).

La evaluacion de la calidad de los articulos se hizo acorde con
las listas de verificacion de la Scottish Intercollegiate Guidelines
Network (SIGN) (9) y se consideraron cuatro formatos de verifica-
cion de la calidad para cada uno de los anteriores tipos de estudio.
Debido a que dichas listas estan realizadas para ser aplicadas
de manera subjetiva, se realizd una categorizacion para evaluar
la calidad. Por lo cual, se definieron los estudios seleccionados
como: inaceptables, < 19%; de baja calidad, 20-39%; acepta-
bles, 40-59%; y de alta calidad, 60-100%.

Al realizar la identificacion del tipo y disefio de los estudios, se
identifico una gran heterogeneidad de los datos, por lo que se
decidié no realizar metaanalisis.

Para la extraccion de datos de cada publicacion se tomd la in-
formacion que respondiera a la pregunta de investigacion, tenien-
do en cuenta informacion de riesgo, asociaciones, rendimiento
de prueba diagndstica, etc. Este proceso fue realizado por tres
evaluadores independientes, dos principales y otro en caso de ha-
ber discrepancias o de desacuerdo en la evaluacion, y verificado
posteriormente para comprobar la uniformidad en los mismos.

Finalmente, se realizd |a eleccion de los articulos para la revi-
sion sistematica. No obstante, para prevenir el riesgo de sesgo,
en primer lugar se evaluo el sesgo de publicacion, para lo cual se
realizd una busqueda en las principales bases de datos y se hizo
una busqueda adicional en literatura gris; no se realizé analisis
con funnel plot. Asimismo, en las revisiones sistematicas existe el
riesgo de comunicacion selectiva. Puede que los resultados estén
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influenciados por publicaciones previas; sin embargo, no hubo
control de este sesgo, lo que implica una limitacion del estudio.
Adicionalmente, se hizo enmascaramiento de los autores, centros
de estudio y titulos de los articulos primarios en la evaluacion de la
calidad de los articulos para evitar sesgos de seleccion y analisis.

RESULTADOS

Se identificaron 110 articulos de la busqueda en las bases
de datos: 47 articulos de Scopus, 23 articulos de Embase, 17
articulos de PubMed, 15 articulos de LILACS y ocho articulos
ScienceDirect. Posteriormente, se eliminaron 38 articulos por du-
plicacion y se seleccionaron 72 articulos para revision exhaustiva.
Asimismo, al realizar la seleccion de acuerdo con los criterios de
inclusion y exclusion se descartaron 51 articulos. Se seleccio-
naron 21 articulos para realizar la evaluacion segun las listas de
verificacion SIGN, por lo que se logré elegir 19 articulos de alta
calidad para la revision sistemética (7,10-29) (Fig. 1).

Busqueda de articulos:
Scopus (n=47), Embase (n=23),
Pubmed (n=17), LILACS (n=15), Tripdatabase (n=4),

Science Direct (n=5) Clinicaltrials(n=3)
Total: 110 Total: 9

v v

’ Articulos eliminados por duplicacion (n=38) ‘

v
Articulos seleccionados Articulos descartados que
(n=72) cumplian con los criterios
de exclusion (n=51)

Busqueda de literatura gris:
Open grey (n=2),

Busqueda

Seleccién

v

I Seleccionados (n=21)

V

Articulos clasificados de acuerdo al tipo de estudio:

Revisiones sistematicas y metaanalisis (n=4)
Estudios de cohortes (n=2)
Estudios transversales (n=12)
Estudios diagnésticos(n=3)

Clasificaciéon

y

Evaluacion los articulos segun La Red Escocesa
de Directrices Intercolegiales (SING):

Inaceptables (n=0), baja calidad(n=0), aceptables
(n=2), alta calidad(n=19)

Evaluacion

\ 4
Eleccion de los articulos para la
revision sistematica:
(n=19)

(-
0
‘0
8
w

Figura 1.
Diagrama de flujo de la seleccion de articulos para la revision sistemética.
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Con respecto a la clasificacion de los articulos por el tipo de es-
tudio evaluados de acuerdo con el modelo SIGN, se encontrd que
el 19% cuenta con un nivel de evidencia 1; el 24%, con un nivel
de evidencia 2; y el 57%, con un nivel de evidencia 3 (Tabla I).

Por otro lado, al evaluar los niveles de calidad de la evidencia
cientifica por medio de SIGN, se constatd que el 90% de los
articulos seleccionados son de alta calidad (Tabla ).

Adicionalmente, se realizd la caracterizacion de dichos articu-
los y se determind que el 53% de los articulos se realizaron en
Europa; el 21%, en Suramérica; el 16%, en Oceania; y un 10%,
en el continente asiatico. Ademas de los 19 articulos selecciona-
dos, cuatro fueron publicados en 2013, reincidiendo este mismo
numero en los afios 2014 y 2015. Por otra parte, el 74% de los
articulos se realizaron con poblacion pediatrica de entre un mes
y 18 afios de edad, el 21% con articulos de revision y un 5% con
hospitales pediatricos, para un total de 4.070 nifios. Se muestra
una descripcion completa en la tabla lll.

Tabla I. Clasificacion de los articulos por
tipo de estudio y niveles de evidencia

evaluados con la herramienta SIGN
Nivel de

Tipo de estudio : i n | %
evidencia

Metaandlisis, revisiones sistematicas
de ensayos clinicos aleatorizados o 1 4 19
ensayos clinicos aleatorizados

Revisiones sistematicas de alta
calidad de estudios de cohortes o de
casos y controles o 2 5 24
estudios de cohortes o de casos y
controles de alta calidad

Estudios no analiticos (observaciones
clinicas y series de casos)
Opiniones de expertos* 4 0 0

SIGN: Scottish Intercollegiate Guidelines Network. *En la evaluacion de la
calidad SIGN incluyen este tipo de articulos, pero por criterios de exclusion
no fueron incluidos.

3 12 | 57

Tabla Il. Niveles de calidad de la evidencia
cientifica segun los parametros del
Scottish Intercollegiate Guidelines
Network (SIGN)

0 %
Alta calidad 19 90
Aceptable 10
Baja calidad 0
Inaceptable 0
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Tabla lll. Caracterizacion de los articulos de alta calidad que cumplen con los criterios de
evaluacion del Scottish Intercollegiate Guidelines Network (SIGN)

Articulo Autor Ano | Herramienta | Lugar Pob.l~a cton Resultado
(ninos)

La herramienta de deteccion nutricional
Nutritional risk and STRONGKids en relacion con la edad,
assolmatled factorg |n. Moura 'y 2016 STRONGKids Brasil 199 el d|a.gf1rost|colantrop9metr|co yla
hospitalized paediatric cols. condicion socioeconomica fueron
patients (12) factores de alto riesgo, por lo cual se

deben tener presentes

En esta revision sistematica se resalta
Nutritional screening in STAMP, el uso de las herramientas STRONGkids
hospitalized pediatric Teixeiray 2016 STRONGKids, Brasil 1593 y STAMP, ya que mostraron un buen
patients: a systematic review cols. PYMS, PNST, rendimiento clinico al momento de
(13) SGNA realizar la evaluacion de riesgo en nifios

pediatricos
T;:;ng?i;gegr:zgi::oo' La herramienta de tamizaje
assessment ir? hospitalized Marquez STRONGKIds fue un método mas
, , o } auezy 2015 STRONGKids Brasil 181 sensible en comparacion con la

children: which method is cols. y . -

) » valoracion nutricional antropométrica
better associated to clinical ara predecir el riesgo nutricional
outcomes (14) parap g
Nutritional risk assessment STRONGKids mostré una mayor
. o . Campos y SGNA, . . .
in hospitalized children: a 2015 ) Brasil 317 asociacion pero se requieren mayores

. cols. STRONGKids )
comparison (15) estudios
En esta revision sistematica se hace
Accuracy of nutritional STAMP hincapié en que no se puede elegir una
scregmng tools in aslsleSS{ng Huysentruyt 2015 PYMS, PNRS, Bruselas 1629 herram!enta de evalulamon nutricional
the risk of undernutrition in y cols. ) en funcion de la exactitud, por lo que se
o . STRONGkids i . L o
hospitalized children (16) recomienda realizar mas investigacion
en el tema
Al ser un estudio nacional, en este
articulo se evidencia que la mitad de los
More training and Huvsentruvt departamentos pediatricos en hospitales
awareness are needed to ¥ cols y 2015 NST Bélgica 71 de nivel secundario no realizan el uso
improve the recognition (17) y CoiS. de herramientas nutricionales, debido
en muchos casos a las diferencias
culturales o educativas
Las herramientas PNST y SGNA
pediatricas carecen en la identificacion
. ” . SGNA vs PNST de desnutricion cronica aguda.
Simple nutrtion screening (Pediatric Sin embargo, el PNST puede ser una
tool for pediatric inpatients White y cols. | 2014 " Australia 295 ) %, L p o
Nutrition herramienta valida pala la deteccion
(18) . . ) I
Screening Tool) nutricional, aunque se podria modificar
para mejorar la deteccion de nifios con
exceso de peso
Es este estudio se recomienda la
Validity of nutritional Wonoput PYMS, STAMP, herramienta PYMS como herramienta
screening tools for coKI)s y 2014 STRONGKids, Indonesia 116 de deteccion nutricional mas confiable
hospitalized children (19) ' SGNA en un hospital de Bandung, de acuerdo

a su especificidad y sensibilidad

(Continua en la pagina siguiente)
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Tabla Ill (Cont.). Caracterizacion de los articulos de alta calidad que cumplen con los
criterios de evaluacion del Scottish Intercollegiate Guidelines Network (SIGN)

hospital setting (26)

Articulo Autor Ano | Herramienta | Lugar Pob.l~a clon Resultado
(ninos)
The prevalence of Se apoya el uso de la herramienta
malnutrition and STRONGkids entre los pacientes
effectiveness of STRONGkids Durakbasa quirtrgicos pediatricos para identificar
tool in the identification of cols say 2014 STRONGKids. Turquia 495 pacientes con riesgo de desnutricion y
malnutrition risks among ' para aumentar el conocimiento del médico
pediatric surgical patients sobre la evaluacion nutricional de los
(20) pacientes hospitalizados en la admision
Este estudio mostro que STRONGkids
The STRONGKids nutritional 65 na herramienta valida para la
) . deteccion de riesgo nutricional en los
fisk screening fool can be Moeeni Nueva ninos hospitalizados
used by paediatric nurses to y 2014 STRONGKids 162 ) P "
o . , cols. Zelanda pero es importante que los nifios
identify hospitalized children , ) .
. que estan en riesgo de desnutricion
atrisk (21) o
se identifiqguen temprano durante su
ingreso al hospital
Se realiza el andlisis de las seis
Nutritional screening NRS, STAMP, herramientas de tam|zlaJ 6y se
. ) , concluye que STRONGKids parece
tools for hospitalized Joosten y STRONGKids, Paises . o
: ) 2014 , 1.277 ser la herramienta mas practica y
children: methodological cols. PYMS, PNST, Bajos :
. . reproducible, aunque PYMS es mucho
considerations (22) SGNA o s
mas practica para la determinacion del
riesgo nutricional
En este estudio, al aplicar las tres
herramientas de tamizaje nutricional,
Nutritional status and se concluye que la herramienta
nutrition risk screening in Moeeni y 0013 STAMP, PYMS y Nueva 162 mas confiable en este entorno es
hospitalized children in New cols. STRONGKids Zelanda STRONGKids.
Zealand (23) Sin embargo, se requieren otros estudios
en diferentes centros hospitalarios para
confirmar dicha herramienta
Nutrition status on pediatric Moreno Se hace necesario evaluar la eficacia
admissions in Spanish cols y 2013 STAMP Espaiia 991 de herramientas de cribado, como el
hospitals; DHOSPE study (24) ' método STAMP, en nuevos estudios
The STRONGKids nutritional Este estudio mostré que STRONGKids
sclreenmg tooll in hospltahzed Huysentruyt 2013 STRONGKids Holanda 368 era Uﬂla herre.1m|enta ve?hFIa para la
children: a validation study y cols. deteccion de riesgo nutricional en los
(25) nifos hospitalizados
STRONGKids es facil de administrar y
altamente sensible pero no especifica.
Puede utilizarse como una herramienta
Application of a score de deteccion muy preliminar para
system to evaluate the risk Spaanuolo integrarse con otros datos clinicos con
of malnutrition in a multiple p 20|S y 2013 STRONGKids [talia 144 el fin de predecir con fiabilidad el riesgo

de malnutricion.
Ademas, su estructura es simple, lo
que la hace facil de usar en cualquier
entorno hospitalario

[Nutr Hosp 2018;35(5):1221-1228]
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Tabla Ill (Cont). Caracterizacion de los articulos de alta calidad que cumplen con los
criterios de evaluacion del Scottish Intercollegiate Guidelines Network (SIGN)

Articulo Autor Ano | Herramienta | Lugar Pob.l_a cton Resultado
(nifos)

o » Al utilizar STAMP se sobreestima
Validation of a nutritional , ) :
screening tool for el nimero de pacientes en riesgo

; .g L Lamay cols. | 2012 STAMP Espafa 250 de desnutricion, por lo que se hace
hospitalized pediatric ) .
k necesaria una segunda herramienta
patients (27) , o
mas especifica
Se realiza la revision de cinco
herramientas para la deteccion de
desnutricion en nifios hospitalizados y
STAMP, se dice que, aunque estas herramientas
Malnutrition screening tools Hartman y 2012 STRONGKids, lsracl 1991 han sido probadas en un grado limitado,
for hospitalized children (28) cols. PYMS, PNST, ' no han sido validadas en otros estudios,
SGNA por lo que se sugiere que estas
herramientas deben ser reproducibles,
con buena sensibilidad y especificidad
con respecto a sus resultados
Usando la herramienta STRONGKids se
encontrd una relacion significativa entre
Dutch national survey to test teSnDe;sgartli?/:ggnaSSSXcl) L;)r;? fallllgtiajrlgn
the STRON.ledS ngtrltlonal Hulsty cols. | 2011 STRONGKids Holanda 424 estancia prolongada en el hospital.
risk screening tool in ) .
o . Por ello, STRONGkids ayudara a
hospitalized children (7) S .
aumentar la conciencia del clinico sobre
la importancia del estado nutricional en
los nifios
hospitalized children: Ling y cols 2011 STRONGids y Reino 43 nutricional pediatrica mas (til, pero
an assessment of two gy cos. STAMP Unido , P . ' p
. se requieren estudios comparativos
instruments (29) .
adicionales

De igual manera, la presente revision encontré que las herramien-
tas de riesgo nutricional utilizadas en pacientes pediatricos hospita-
lizados son: NRS, STAMP, STRONGkids, PYMS, PNST y SGNA. Sin
embargo, el 63% de los estudios recomiendan STRONGkids como
la mejor herramienta de tamizaje en pacientes pediatricos hospi-
talizados. Ademas, se aconseja la aplicacion de esta herramienta
en aquellos nifios que sean hospitalizados en un periodo de tiempo
inferior a 24 horas, mayores de un mes y menores de 18 anos, 1o
que contribuird a prevenir e intervenir la malnutricion hospitalaria
y, por consiguiente, reducir la estancia hospitalaria, el riesgo de
infecciones y los costos de atencion en los centros de salud.

DISCUSION

Los datos de esta revision sistemética, que incluye no solo los
articulos en bases de datos indexadas sino la revision exhaustiva

en literatura gris, indican que la mejor herramienta para realizar
el tamizaje nutricional en el paciente pediatrico hospitalizado es
la herramienta STRONGKids, aunque las publicaciones también
plantean el uso de la herramienta SGNA, que es mas especifica,
por lo que se sugiere utilizarla para realizar evaluacion nutricional
completa y no para tamizaje.

En el andlisis de los articulos se mostro que las herramientas de
riesgo nutricional en pacientes pediatricos hospitalizados utilizadas
para los estudios fueron en varias ocasiones NRS, STAMP, STRONG-
kids, PYMS, PNST y SGNA. No obstante, Hartman y cols. (28) refieren
que estas herramientas han sido probadas en un grado limitado y
no han sido validadas en otros estudios, por 10 que se debe tener en
cuenta que estas herramientas deben ser reproducibles, con buena
sensibilidad y especificidad con respecto a sus resultados. Ademas, la
disponibilidad de una buena herramienta de tamizaje facilita la labor
asistencial, ya que evita la necesidad de valorar a todos los pacientes
para identificar a los que presentan desnutricion (27).

[Nutr Hosp 2018;35(5):1221-1228]
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El uso de la herramienta PYMS dentro de los articulos selec-
cionados el 5% la recomiendan como herramienta de deteccion
nutricional, de acuerdo a su especificidad y sensibilidad. Cabe
resaltar que este estudio se evalud en comparacion con STRON-
Gkids, STAMP y PYMS, ademas de que se llevd a cabo en el
continente asiatico, mas especificamente en Indonesia (19). Adi-
cionalmente, Joosten y Hulst (22) resaltan esta herramienta mas
practica para la determinacion del riesgo nutricional.

La herramienta STAMP fue seleccionada por un 10%. Sin em-
bargo, este estudio fue realizado en Espafia y se concluyd que
esta herramienta sobreestima la proporcion de pacientes que
serfan remitidos al especialista, por o que se sugiere el uso de
una segunda herramienta mas especifica (24,27).

Por otro lado, White y cols. proponen una nueva herramienta
denominada Pediatric Nutrition Screening Tool (PNST), que cons-
ta de cuatro preguntas. La recomiendan como una alternativa
sensible, valida y mas sencilla frente al uso de la herramienta
STAMP (18).

La presente revision sugiere STRONGkids como la mejor he-
rramienta de tamizaje en pacientes pedidtricos hospitalizados,
teniendo en cuenta que el 63% de los estudios refieren que dicha
herramienta es practica, de facil uso, altamente sensible pero no
especifica y que permite la deteccion preliminar para integrarse
con otros datos clinicos con el fin de predecir con fiabilidad el
riesgo de desnutricion (7,12-15,20,21,23,25,26,29).

Ademas, la herramienta STRONGKids valora cuatro items como
son la evaluacion global subjetiva, la enfermedad de alto riesgo,

la ingesta y pérdidas nutricionales y la pérdida de peso o bajo
aumento de peso para determinar el riesgo nutricional, como se
puede apreciar en la tabla IV.

Cabe resaltar que el uso de esta herramienta en las institu-
ciones hospitalarias permite identificar a los nifios que estan en
riesgo de desnutricion de manera temprana y oportuna durante su
ingreso al hospital, por lo que es indispensable implementar esta
herramienta de tamizaje nutricional en los centros hospitalarios.

Sin embargo, se requieren mas estudios para validar el uso
de la herramienta de tamizaje STRONGKids en el contexto co-
lombiano.

Por otro lado, es relevante destacar que, segun el consenso
“Evaluacion nutricional de paciente hospitalizado”, del cual son
participes Argentina, Brasil, Chile, Colombia, El Salvador, México,
Paraguay y Venezuela, la herramienta de tamizaje nutricional pe-
diatrico que se recomienda es SGNA. Esta herramienta clasifica
a los nifos en tres grupos: bien nutridos, moderadamente mal-
nutridos y severamente malnutridos, partiendo de un cuestionario
que analiza varios datos como la adecuacion de la altura actual
para la edad, la adecuacion de peso actual para la altura, las
alteraciones de peso involuntario, la ingesta de alimentos, los sin-
tomas gastrointestinales, el estrés metabdlico de la enfermedad
y el examen fisico (30).

Es necesario mencionar algunas limitaciones de este estudio.
En primer lugar, al ser una revision sistematica se dificulta la posi-
bilidad de establecer una relacion directa debido a la diversidad de
tipos de estudio. Esto conllevd a no poder realizar un metaanalisis

Tabla IV. Herramienta de tamizaje nutricional STRONGKkids

Variable Pregunta Puntaje
o - ¢Esté el paciente en un estado nutricional deficiente juzgado por evaluacion subjetiva
Evaluacion clinica subjetiva . ) L 1 punto
clinica (grasa subcutanea y/o masa muscular disminuida y/o cara hueca)?
Riesgo de enfermedad ¢Hay una enfermedad subyacente con un riesgo de desnutricion o cirugia mayor? 2 puntos

¢Algunos de los siguientes aspectos estan presentes?

Diarrea excesiva (5/dia) y/o vomito (> 3 veces/dia) en los Ultimos dias?
Ingesta nutricional y pérdidas | Reduccion de la ingesta de alimentos durante los Ultimos dias antes de la admision (sin 1 punto
incluir el ayuno para un procedimiento electivo o cirugia).

¢Incapacidad para consumir la ingesta de alimentos adecuada debido al dolor?

Pérdida de peso o0 aumento

¢Hay pérdida de peso o no presenta aumento de peso (nifios < 1 afio) durante las dltimas

de peso semanas/meses? 1 punto
Tipo de riesgo Recomendaciones de intervencion Puntaje

Consulte a su médico y/o nutricionista para diagndstico completo, asesoramiento

Riesgo alto nutricional individual y seguimiento. 4-5
Comience prescripcion alimentaria hasta nuevo diagnéstico

Riesgo medio Consulte a.slu médico para diagnostico completo; considerar una intervencion nutricional 13
con el nutricionista

Riesgo bajo Compruebe peso regularmente segun las politicas o normas del hospital 0

Evaluar el riesgo nutricional después de una semana

Adaptada de: Hulst JM, Zwart H, Hop WC, Joosten KFM, Stevens MC, Booth IW, et al. Dutch national survey to test the STRONGKids nutritional risk screening tool in

hospitalized children. Clin Nutr 2010,29(1):106-11.
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que arrojara datos concluyentes con significancia estadistica, lo
cual permite generar resultados mas amplios. Por otro lado, las
personas que aplican el tamizaje nutricional en los estudios varia-
ron constantemente (médico, nutricionista, enfermera o auxiliar),
por lo que los resultados podrian verse afectados, ademas de que
existe el sesgo de la comunicacion selectiva, dificil de controlar.

CONCLUSIONES

La presente revision sistematica permitio concluir que la herra-
mienta STRONGKids es la mejor para aplicar en nifios que sean
hospitalizados puesto que es practica, de facil uso y predice con
fiabilidad el riesgo de desnutricion. No obstante, se requieren
mayores estudios para validar el uso de esta en el contexto co-
lombiano.

Sin embargo, la implementacion de esta herramienta de tami-
zaje nutricional se debe hacer en las instituciones hospitalarias
en las primeras 24 horas de ingreso a pacientes entre un mesy
menores de 18 afos, no solo con el fin de identificar a los nifos
que estan en riesgo de desnutricion de manera temprana y opor-
tuna sino también para prevenir e intervenir la malnutricion hos-
pitalaria, lo que generard menor estancia hospitalaria, reduccion
del riesgo de infecciones y, por ende, disminucion de los costos
de atencion en los centros de salud.

BIBLIOGRAFIA

1. Joosten K, Zwart H, Hop W, Hulst J. National malnutrition screening days in
hospitalised children in The Netherlands. Arch Dis Child 2010;95(2):141-5.

2. Montejo J, Culebras J, Garcia de Lorenzo A. Recomendaciones para la valo-
racion nutricional del paciente critico. Rev Med Chil 2006;134(8):1049-56.

3. Reilly H, Martineau J, Moran K. Nutritional screening evaluation and imple-
mentation of a simple nutrition risk score. Clin Nutr 1995;14(5):269-73.

4. Sermet |, Poisson A, Colomb V, Brusset M, Mosser F, Berrier F, et al. Simple
pediatric nutritional risk score to identify children at risk of malnutrition. Am
J Clin Nutr 2000;72(1):64-70.

5. Central Manchester University Hospitals. STAMP, the Screening Tool for the
Assessment of Malnutrition in Paediatrics, provides a simple way of deter-
mining whether a child is at risk of malnutrition; 2010. Disponible en: http://
www.stampscreeningtool.org/data/pdfs/stamp_instructions.pdf

6. Gerasimidis K, Keane O, Macleod |, Flynn D, Wright C. A four stage evaluation
of the Paediatric Yorkhill Malnutrition Score in a tertiary paediatric hospital
and a district general hospital. Clin Nutr 2010;104:751-6. Disponible en:
https://www.cambridge.org/core/services/aop-cambridge-core/content/
view/2F57A5711A1D5EB7E33548FE677402E2/50007114510001121a.
pdf/fourstage_evaluation_of_the_paediatric_yorkhill_malnutrition_score_
in_a_tertiary_paediatric_hospital_and_a_district_general_hos

7. Hulst J, Zwart H, Hop W, Joosten K, Stevens M, Booth |, et al. Dutch national
survey to test the STRONGkids nutritional risk screening tool in hospitalized
children. Clin Nutr 2010;29(1):106-11.

8. Urrdtia G, Bonfill X. Declaracion PRISMA: una propuesta para mejorar la
publicacion de revisiones sistematicas y metaanalisis. Med Clin (Barc)
2010;135(11):507-11.

10.

11.

12.

13.
14.

15.

16.

17.

18.

19.

20.

21,

22.

23.

24.

25.

26.

28.
29.

30.

A. D. Aponte Borda et al.

. Scottish Intercollegiate Guidelines Network (SIGN). Citado 22 de mayo de

2017. Disponible en: http://www.sign.ac.uk/

McCarthy H, Dixon M, Crabtree I. The development and evaluation of the
Screening Tool for the Assessment of Malnutrition in Paediatrics (STAMP©®)
for use by healthcare staff. J Hum Nutr Diet 2012;25(1):311-8.
Karagiozoglou T, Daskalou E, Lampoudis D, Apostolou A, Agakidis C. Com-
puter-based malnutrition risk calculation may enhance the ability to identify
pediatric patients at malnutrition-related risk for unfavorable outcome. J
Parenter Enter Nutr 2015;39(4):418-25.

Moura M, Assis C, Barbosa dos Santos D, Ribas de Farias P. Nutritional
risk and associated factors in hospitalized paediatric patients through the
STRONGKids. Nutr Clin Diet Hosp 2016;36(362).

Teixeira A, Viana K. Nutritional screening in hospitalized pediatric patients: a
systematic review. J Pediatr (Rio J) 2016;92(4):343-52.

Marquez M, Alberici C. Nutritional screening tool versus anthropometric
assessment in hospitalized children: which method is better associated to
clinical outcomes. Arch Latinoam Nutr 2015;65(1):12-20.

Campos L, Neumann L, Iraci E. Nutritional risk assessment in hospitalized
children: a comparison of pediatric subjective global assessment and STRON-
Gkids screening tool with anthropometric indicators. Sci Med (Porto Alegre)
2015;25(3):2.

Huysentruyt K, Devreker T, Dejonckheere J, De Schepper J, Vandenplas
Y, Cools F. Accuracy of nutritional screening tools in assessing the risk
of undernutrition in hospitalized children. J Pediatr Gastroenterol Nutr
2015;61(2):159-66.

Huysentruyt K, Goyens P, Alliet P, Bontems P, Van Hautem H, Philippet P,
et al. More training and awareness are needed to improve the recognition
of undernutrition in hospitalised children. Acta Paediatr 2015;104(8):801-7.
White M, Lawson K, Ramsey R, Dennis N, Hutchinson Z, Soh XY, et al. Sim-
ple nutrition screening tool for pediatric inpatients. J Parenter Enter Nutr
2014;40(3):392-8.

Wonoputri N, Djais J, Rosalina . Validity of nutritional screening tools for
hospitalized children. J Nutr Metab 2014;2014:143649.

Durakbasa G, Fettahoglu S, Bayar A, Mutus M, Okur H. The prevalence
of malnutrition and effectiveness of STRONGKids tool in the identifica-
tion of malnutrition risks among pediatric surgical patients. Balkan Med J
2014;31(4):313-21.

Moeeni V, Walls T, Day AS. The STRONGKids nutritional risk screening tool
can be used by paediatric nurses to identify hospitalised children at risk. Acta
Paediatr 2014;103(12):€528-31.

Joosten KFM, Hulst JM. Nutritional screening tools for hospitalized children:
methodological considerations. Clin Nutr 2014;33(1):1-5.

Moeeni V, Walls T, Day A. Nutritional status and nutrition risk screening in
hospitalized children in New Zealand. Acta Paediatr 2013;102(9):e419-23.
Disponible en: http://doi.wiley.com/10.1111/apa.12299

Moreno J, Varea V, Bousofio C, Lama R, Redecillas S, Pefia L. Nutrition sta-
tus on pediatric admissions in Spanish hospitals; DHOSPE study. Nutr Hosp
2013;28(3):709-18.

Huysentruyt K, Alliet P, Muyshont L, Rossignol R, Devreker T, Bontems P,
et al. The STRONGkids nutritional screening tool in hospitalized children: a
validation study. Nutrition 2013;29(11):1356-61.

Spagnuolo M, Liguoro |, Chiatto F, Mambretti D, Guarino A. Application of a
score system to evaluate the risk of malnutrition in a multiple hospital setting.
[tal J Pediatr 2013;39:81.

. Lama R, Mordis A, Herrero M, Caraballo S, Galera R, Lopez E, et al. Validation

of a nutritional screening tool for hospitalized pediatric patients. Nutr Hosp
2012;27(5):1429-36.

Hartman C, Shamir R, Hecht C, Koletzko B. Malnutrition screening tools for
hospitalized children. Curr Opin Clin Nutr Metab Care 2012;15(3):303-9.
Ling R, Hedges V, Sullivan P. Nutritional risk in hospitalised children: an assess-
ment of two instruments. E Spen Eur E J Clin Nutr Metab 2011;6(3):153-7.
FENALPE. Evaluacion nutricional de paciente hospitalizado; 2009. Citado 10
de mayo de 2017. pp. 1-57. Disponible en: http://www.aanep.com/docs/
Consenso-Final-Evaluacion-Nutricional.pdf

[Nutr Hosp 2018;35(5):1221-1228]



ISSN (electronico): 1699-5198 - ISSN (papel): 0212-1611 - CODEN NUHOEQ SVIR. 318
- LY &
Nutricion
- -
Hospitalaria

Articulo Especial

Aceite de palma y salud cardiovascular: consideraciones para valorar la literatura
Palm oil and cardiovascular health: considerations to evaluate the literature critically

Eva Gesteiro', Jesus Galera-Gordo' y Marcela Gonzalez-Gross'?

'Grupo de investigacion ImFINE. Departamento de Salud y Rendimiento Humano. Universidad Politécnica de Madrid. Madrid. CIBER de Fisiopatologia de la Nutricion y la

Obesidad (CIBEROBN)

Palabras clave:

Aceite de palma.
Salud cardiovascular.
Acido palmitico. Acido
oleico.

Key words:

Palm oil.
Cardiovascular
health. Palmitic acid.
Oleic acid.

Resumen

El aceite de palma se obtiene de los frutos de Elaeis guineensis, E. oleiferay el cruce de ambas, OxG (hibrida). En crudo contiene gran proporcion
de carotenoides (responsables del color rojo), tocoferoles y tocotrienoles, pero se pierden durante su refinado. En su composicién destacan los
acidos grasos palmitico y oleico, casi al 50%, aunque su proporcion varia segun la fraccion en la que se utilizan. La absorcion de los &cidos
grasos Y, por tanto, su efecto sobre el perfil lipidico plasmatico dependen de su posicion en el triglicérido, especialmente en sn-2. Segun el aceite
de palma o la fraccion, variara dicha posicion de los dcidos grasos monoinsaturados o saturados. Se revisan criticamente las dos principales
revisiones publicadas en relacion al aceite de palma, que incluyen un total de 67 articulos, ademéas de otros estudios mas recientes. La mayoria
se realizan en paises no europeos donde el aceite de palma es el principal aceite culinario. Su efecto sobre el perfil cardiovascular varia segun
con qué se compare, mejorandolo frente a las grasas trans y saturadas y empeorandolo frente a las grasas mono y poliinsaturadas. Hemos
detectado errores metodoldgicos importantes, como no diferenciar entre palma, palmiste o fracciones, comparar acidos grasos con aceites o
no considerar la actividad fisica y otros factores que influyen sobre el perfil lipidico. No hemos encontrado estudios realizados con aceite de
palma como ingrediente de alimentos en un contexto de dieta mediterranea, donde el principal aceite culinario es el de oliva, que serian los
extrapolables a nuestro entorno.

Abstract

Palm oil is obtained from Elaeis guineensis, E. oleifera or the hybrid OxG palm fruits. When crude, it contains high carotenoid concentrations
(responsible for the red color), tocopherols and tocotrienols, but most of them are eliminated during its refining. Palm oil main components are
palmitic and oleic acids, both near 50%, but their proportion changes depending on the fraction used. Fatty acids absorption and the effect on
blood lipid profile depend on the position in the triacylglycerol, especially in the sn-2 position. The location of the monounsaturated or saturated
fatty acids varies depending on the type of palm oil or fraction used. We critically review the two main reviews published about palm oil, which
analyze 67 publications, and several studies that are more recent. Most of the studies were performed in non-European countries where palm
oil is the main culinary oil. The effect on cardiovascular risk factors depends on the fat used as counterpart. Palm oil improves lipid profile after
a diet rich in frans and saturated fats, while it impairs lipid profile after a diet rich in monounsaturated and polyunsaturated fats. Relevant meth-
odological errors have been identified, such as not differentiating between palm oil, palm kernel oil and their fractions, comparing single fatty
acids with whole oils or fats, or not considering physical activity or other factors that can affect blood lipids. No studies considering palm oil as an
ingredient in a Mediterranean diet context, where olive oil is the main culinary oil, were found, so extrapolation of data is currently very difficult.
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INTRODUCCION

El aceite de palma es apto para el consumo humano y es a nivel
mundial el que mayor produccion, importacion, exportacion y con-
sumo doméstico presenta (1). Caracteristicas como la resistencia
a la oxidacion, su elevado punto de fusion y su bajo coste han
contribuido a la expansion de su uso en la industria alimentaria. En
paises de Asia, Africa y Sudamérica es aceite de consumo (crudo
0 para cocinar); en cambio, en la cultura occidental lo utilizamos
principalmente como ingrediente en alimentos procesados, sefia-
lados por las sociedades cientificas como de consumo ocasional.
Comparado con otros aceites vegetales, el aceite de palma contiene
mayor proporcion de acidos grasos saturados (AGS) de cadena
larga (12-18 carbonos) (2), por lo que se le han atribuido efectos
negativos para la salud. Desde hace afios, los organismos interna-
cionales recomiendan un aporte energético procedente de acidos
grasos saturados (AGS) inferior al 10% en el marco de una dieta
equilibrada (3,4), aunque, como muestra la tabla I, no hay consenso
entre ellos. En la misma linea, la Fundacion Italiana de la Nutricion
se ha posicionado incluyendo las grasas saturadas del aceite de
palma en el computo de la ingesta de AGS, que en total no debe
exceder el 10% de las kcal de la dieta (4). La composicion del
aceite de palma dependera de la especie de palma de la que se
obtiene (5,6), del grado de maduracion del fruto (7) y de la parte
del fruto de la que se extrae (8), sin olvidar que el procesado del
aceite determinara su composicion final. En este sentido, el aceite
crudo es rojo por su elevado contenido en carotenoides, ademas de
tocoferoles y tocotrienoles, que se pierden en gran parte durante el
proceso de refinado, blanqueamiento y desodorizacion (9).

E. Gesteiro et al.

Dada la controversia existente, nuestro objetivo es profundizar
en el conocimiento sobre la composicion del aceite de palmay sus
efectos sobre la salud cardiovascular. Para ello, hemos vuelto a
revisar los 67 articulos incluidos en las dos principales revisiones
sobre el aceite de palma, y alguno méas reciente, evaluando su
calidad metodoldgica en base a los criterios que se recogen en
la tabla Il'y cuya evaluacion se puede consultar con mas detalle
en la tabla del Anexo 1.

COMPOSICION DEL ACEITE DE PALMA

El aceite de palma esta compuesto por AGS y AG insaturados
(AGI) casi en la misma proporcion. Sin embargo, algunos facto-
res pueden favorecer un perfil menos saturado. Las diferentes
especies de planta (Elaeis guineensis, E. oleiferay el cruce de
ambas, 0xG [hibrida]), los tipos de fruto (dura, tenera y pisifera), la
parte del fruto que se use en la obtencion del aceite (mesocarpio
o0 almendra), asi como el procesado al que se someta el aceite,
determinaran su composicion en AG y su accion fisiologica. La
tabla lll resume el contenido en diferentes AG del aceite de palma
y palmiste, asi como sus fracciones.

PALMISTE

El aceite de palmiste se obtiene de la aimendra del fruto de la
palma. Su contenido de AGS es muy superior al de AGI (82/18%)
(15). Asimismo, se ha encontrado una proporcion de 85/15%

Tabla I. Recomendaciones de ingesta de grasas en adultos sanos segun diferentes criterios

FAO/OMS (2010) (10) FESNAD (2015) (11) Carbajal (2013) (12) AHA (2000) (13)
< 30% 0 < 35% si se
Grasa total 20-35% 20-40% consumen AGM en alta 30%
proporcion
- No se establece un umbral
preciso de ingesta recomendada
AGS <10% - Se recomienda reducir el <10%
consumo de alimentos ricos en
AGS
AGM Por diferencia 20-25% (45-55 g/dia) 20% (por diferencia) Por diferencia
AGP 6-11% - 5% <10%
A(.;P (133. 0,1-1% (0,25-2,25 g/dia) 0,5-1% (2 g/dia)
Alfa linolénico - 0.5-1% 0.5-1% (2 o/dia) -
DHA + EPA ' '
AGP 06 0,5-2% 5-10% (10-20 g/dia) 2,5-9% (10 g/dia) -
AG trans <1% < 1% (< 3 g/dia) 2-3% Reducirlos lo
méaximo posible
Colesterol - - < 300 mg/dia

Elaboracion propia a partir de diversas fuentes. AGS: dcidos grasos saturados; AGM: dcidos grasos monoinsaturados,; AGP: dcidos grasos poliinsaturados; EPA: dcido
eicosapentaenoico; DHA: dcido docosahexaenoico; AHA: American Heart Association;, FESNAD: Federacion Espariola de Sociedades de Nutricion, Alimentacion y
Dietética; FAO: Food and Agriculture Organization; OMS: Organizacion Mundial de la Salud.
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Tabla Il. Criterios adoptados para realizar
la revision de los articulos

A. Tipo de aceite usado:

procesado

— Actividad fisica (si/no)

— Contexto de dieta habitual (si/no)
H. Macronutrientes de la dieta ajustados a las recomendaciones (si/no)

— Diferencia entre palma, palmiste y fracciones (si/no)

— Especifica perfil de acidos grasos de cada aceite usado (si/no)

B. Diferencia entre aceites y acidos grasos aislados (si/no)

C. Indica energia de la dieta procedente de las grasas (si/no)

— Expresa dato en % (+) - Expresa en g/dia (-)

D. Indica energia procedente del aceite de palma (si/no)

— Expresa dato en % (+) - Expresa en g/dia (-)

E. Emplea aceite de palma como ingrediente o de forma aislada
Aceite liquido (aderezo)/aceite de fritura/ingrediente en producto

F. Indica perfil lipidico de los participantes (si/no)
G. Considera factores de confusion de los participantes:

(AGS/AGI) en el aceite obtenido de E. guineensis, con mayor pre-
sencia de AGS que en el de la variedad hibrida OxG (77/23%) y
en el de E. oleifera (76/24%) (8). Esto se debe principalmente
al elevado contenido en acidos laurico y miristico del aceite de
palmiste (8,15).

Las necesidades de la industria requieren la utilizacion de
diferentes fracciones del aceite de palmiste, entre ellas la
estearina, que por su caracteristica solidez y su bajo coste es
empleada a menudo en reposteria en sustitucion de la manteca
de cacao.

PALMA

El aceite de palma se obtiene del mesocarpio del fruto de la palma.
Es el mas estudiado, principalmente por su composicion de AG. A
diferencia del aceite de palmiste, presenta una proporcion AGS/AGI
mas equilibrada, con rangos de 49,4/50,5% (15,16) 0 46/56% (5).

Tabla Illl. Composicidon de los acidos grasos del aceite de palmiste y palma y sus fracciones

o Aceite de | Aceite de Oleina de Oleina de Estearina Estearina | Superoleina
AL DR palma palmiste palma palmiste e de palma de palma
palmiste

Caproico C6:0 0,00 0,76 0,00 0,68 0,19 0,00 0,00
Caprilico C8:0 0,00 4,09 0,00 4,50 2,08 0,00 0,00
Céprico C10:0 0,00 3,61 0,00 3,52 2,76 0,00 0,00
Laurico C12:0 0,45 47,53 0,28 42,42 54,07 0,30 0,30
Miristico C14:0 1,12 15,21 0,94 13,21 21,78 1,49 1,00
Palmitico C16:0 38,84 7,84 38,41 8,22 8,08 60,46 34,62
Estedrico C18:0 4,25 1,90 4,01 2,30 1,94 4,91 3,66
Araquidico C20:0 0,04 0,10 0,28 0,24 0,24 0,25 0,20
Total AGS % 44,70 81,04 43,92 75,10 91,14 67,39 39,79
Palmitoleico C16:1 4,25 1,90 4,01 2,30 1,94 0,10 0,25
Oleico C18:1 35,79 14,73 40,43 19,08 5,86 25,52 46,41
Eicosanoico C20:1 0,18 0,10 0,19 0,10 0,05 0,20 0,10
Erticico C22:1 0,00 0,00 0,00 0,00 0,00 0,00 0,00
Total AGM % 40,22 16,73 44,63 21,48 7,84 25,82 46,76
Linoleico C18:2 14,77 2,14 11,07 3,28 0,97 6,44 12,79
a-linolénico C18:3 0,22 0,10 0,28 0,15 0,05 0,25 0,60
Estearidénico C18:4 0 0,00 0,00 0,00 0,00 0,00 0,00
Araquidonico C20:4 0 0,00 0,00 0,00 0,00 0,00 0,00
Eicosapentaenoico

020:5 -3 (EPA) 0 0,00 0,00 0,00 0,00 0,00 0,00
Docosapentaenoico

0225 -3 (DPA) 0 0,00 0,00 0,00 0,00 0,00 0,00
Docosahexaenoico

022:6 -3 (OHA) 0 0,00 0,00 0,00 0,00 0,00 0,00
Total AGP % 14,99 2,23 11,36 342 1,02 6,69 13,40
Total AGl % 55,21 18,96 55,98 24,90 8,86 32,51 60,16

AGS: dcidos grasos saturados; AGM: dcidos grasos monoinsaturados,; AGP: dcidos grasos poliinsaturados, AGl: dcidos grasos insaturados. Elaboracion propia a partir de
los datos de Codex Alimentarius (14).
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Podria considerarse que el aceite de palma presenta un perfil de AG
mas saludable que el de palmiste por su mayor concentracion de
acidos oleico y linoleico (8), pero la elevada concentracion de cido
palmitico, que representa casi la totalidad de AGS, se ha sugerido
€omo un aspecto negativo, que justificaria la asociacion del aceite de
palma con enfermedad cardiovascular (ECV) (17,18). Sin embargo, la
concentracion de &cido palmitico se reduce en las fracciones de oleina
y superoleina de palma (14). Ademas, como se explicara mas adelante,
la posicion que ocupan los AG en los triglicéridos (TG) del aceite de
palma tiene un papel fundamental en su absorcion y biodisponibilidad.

El aceite de palma crudo, 0 aceite de palma rojo (RPO), debe
su caracteristico color a la elevada concentracion de pigmentos
naturales como los carotenoides y, en menor medida, a otros com-
puestos antioxidantes como licopeno y xantofilas. El alto contenido
en B-carotenos y tocoferoles ha contribuido a que se considere
una alternativa plausible para mitigar la deficiencia de vitamina A
y E en poblaciones de Asia y Africa (19,20). La concentracién de
carotenos ronda los 500-700 mg/kg. EI B-caroteno es el mayor
precursor de origen vegetal de la sintesis de vitamina A en el orga-
nismo humano, con una concentracion de 375 mg/kg (15). La alta
concentracion de tocoferoles y tocotrienoles en el aceite de palma
ha recibido especial atencion por ser precursores de vitamina E. Su
concentracion en el RPO se ha situado entre 600 y 1.000 mg/kg
dependiendo de los autores (15,21). Tanto los tocoferoles como los
tocotrienoles estan compuestos por cuatro isoformas analogas (c,
B, v, 9), saturadas en los primeros e insaturadas en los segundos.
De la vitamina E total del aceite de palma, l0s tocotrienoles repre-
sentan el 70-80% Y los tocoferoles, el resto (15,22). La elevada
concentracion de tocotrienoles ha llevado a sugerir una potencial
actividad antioxidante, antiinflamatoria, antitrombatica e incluso
anticancerigena (23-26). Investigaciones recientes con suplemen-
tos de tocotrienoles y carotenos procedentes de la palma en funcion
vascular y enfermedad cardiovascular en personas de riesgo no
mostraron efectos positivos ni negativos sobre esta patologia (27).

La industria alimentaria usa aceite de palma previamente someti-
do a procesos de refinado, blanqueamiento y desodorizacion (RBD),
durante los que se destruyen la gran mayoria de carotenoides,
licopeno, xantofilas, tocoferoles y tocotrienoles, disminuyendo dras-
ticamente los potenciales beneficios del RPO (9,14).

METABOLISMO DE LOS TRIGLICERIDOS (LA
HIPOTESIS sn-2)

Como es bien sabido, un TG consta de una molécula de glicerol
y tres AG, no necesariamente iguales entre si. En funcion de los
AG que se unan al glicerol y la posicion que ocupen en el TG, asi
seran las propiedades de la grasa, su metabolismo y los efectos
que esta tendra sobre el organismo (9,28,29). En las grasas de
origen vegetal, el acido palmitico representa casi la totalidad de
AGS, ocupando mayoritariamente las posiciones sn-1y sn-3,y
se considera neutro en cuanto a sus efectos sobre el colesterol
plasmatico. En cambio, en las grasas de origen animal ocupa mas
frecuentemente la posicion sn-2 (28). Esta bastante extendida la
teoria de que durante el metabolismo, dos lipasas liberan los AG
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situados en sn-1y sn-3, de modo que los AG absorbidos en los
monoglicéridos ocupan la posicion sn-2y los AG libres se emplean
en la sintesis de nuevos TG o se eliminan saponificados (29) (Fig. 1).
En el caso del aceite de palma, se ha enfatizado en la posicion de
los AG monoinsaturados (AGM), sobre todo el &cido oleico en sn-2,
y la mayor concentracion de AGS (acido palmitico) en las posiciones
sn-1y sn-3,ya que la singularidad de la localizacion de los AGM en
sn-2 puede favorecer una mayor absorcion de estas grasas (4,30).

En productos como margarinas, confiterfa, bolleria, etc., la industria
alimentaria requiere aceites con mayor temperatura de fusion, recu-
rriendo al uso de aceite de palma interesterificado (API). Este aceite
es sdlido a temperatura ambiente y tiene una mayor proporcion de
acido palmitico en posicion sn-2 (hasta un 40%) que la oleina de
palma (10%) (31). El API origina una lipemia posprandial menor que
el aceite de palma per se en las tres primeras horas, aunque esta se
mantiene elevada durante mas tiempo (6-8 h) (31). Esta variacion de
la lipemia posprandial en el tiempo puede deberse a la diferente tasa
de absorcion segun la posicion del acido palmitico en el TG. A pesar
de que la lipemia posprandial con el APl es menor que con la oleina
de palma en las primeras ocho horas, para obtener conclusiones
sobre su impacto en el metabolismo lipoproteico debe considerarse
el desconocimiento existente en periodos mas largos. Para determinar
un posible efecto negativo del API sobre el metabolismo lipoproteico
a medio-largo plazo, aumentando el colesterol transportado por lipo-
proteinas de baja densidad (LDLc) y los TG circulantes, habria que
estudiar la absorcion del acido palmitico situado en sn-2en periodos
de tiempo superiores a ocho horas. Algunos autores argumentan que
la lipemia posprandial a corto plazo puede no ser representativa del
metabolismo lipoproteico (32), lo que cuestiona la transferibilidad de
los datos de Sanders y cols. (2011) (31).

La asociacion entre la sustitucion del &cido palmitico de la
dieta y un menor riesgo cardiovascular (RCV) ha sido establecida
en varios estudios (33-35). Sin embargo, estos investigadores
no han determinado las diferentes posiciones del acido palmitico

Figura 1.
Esquema del metabolismo de los TG de la grasa. Modificada de Mancini y cols. (29).
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en los TG del aceite de palma o en la grasa animal, afiadiendo
mayor complejidad la modificacion de la estructura de los TG en
el API. Los estudios futuros deberian determinar la posicion del
4cido palmitico en el TG y usar modelos con una duracién superior
a ocho horas para determinar su accion sobre el perfil lipidico.

ACEITE DE PALMA Y SALUD CARDIOVASCULAR

Las ECV suponen la mayoria de las muertes prematuras en el
mundo, estimadas por la Organizacion Mundial de la Salud (OMS)
en 17,7 millones/afo (36). La dieta y en concreto las grasas ricas
en AGS han recibido especial atencion por su relacion con las ECV
(37,38). Ademas, los AGS se han asociado con alteraciones en
biomarcadores del metabolismo lipoproteico. El aceite de palma,
y especialmente el de palmiste por su elevado contenido en AGS,
es el aceite vegetal mas cuestionado a la hora de inducir altera-
ciones en el metabolismo lipoproteico. Las revisiones realizadas
por Sun 'y cols. (2015) (39) y Fattore y cols. (2014) (40) recogen
los estudios mas relevantes realizados hasta 2012 en este campo.

Suny cols. (2015) analizan el efecto del aceite de paima sobre el
LDLc comparado con otros aceites vegetales bajos en AGS. Se revi-
san 38 articulos (siete europeos), con una poblacion total de 764 suje-
tos. En 27 estudios se compara el aceite de palma con aceites bajos
en AGS; en nueve, con aceites parcialmente hidrogenados (trans);
y en dos, con grasa animal. Muy pocos de estos articulos hacen
referencia al estilo de vida de los participantes en las investigaciones
(39). Los hallazgos de Suny cols. (2015) se resumen en la tabla IV.

Al comparar el aceite de palma con grasas vegetales con poco
contenido en AGS, los estudios de mayor calidad metodoldgica
(aleatorizados y doble ciego) muestran un mayor incremento en
los niveles de LDLc. Sun y cols. (2015) sugieren que este efecto
supondria un aumento del 6% en mortalidad y eventos coronarios
totales (39). Los autores realizan un metaandlisis de los valores
esperados menos los observados y, segun la formula de Katan
(41), el efecto del aceite de palma es 0,25 mmol/I menor de lo
esperado y se concluye que es mayor en las mujeres.

Fattore y cols. (2014) realizaron una revision sistematica anali-
zando 53 estudios (40), de los cuales 24 también fueron analizados
por Sun y cols. (2015) (39). La muestra total incluye 1.526 sujetos
de entre 16 y 70 afios en su mayoria normocolesterolémicos. La
grasa de las dietas aportaba entre el 28 y el 53% del total de calo-
rias. Se analiza el efecto de sustituir dietas ricas en determinadas

grasas por dietas ricas en aceite de palma (RPO, oleina de palma
0 acido palmitico no sn-2). Se evaluaron marcadores de ECV y
enfermedad coronaria: lipoproteinas de muy baja densidad (VLDL),
apolipoproteina (Apo) A-1, ApoB, CT, LDLc, colesterol transportado
por lipoproteinas de alta densidad (HDLc) y los cocientes CT/HDLc
y LDLc/HDLc (40). Los cambios significativos se resumen en la
tabla V. Se encontrd un mayor efecto sobre las concentraciones
de colesterol total (CT) y LDLc al aumentar la edad y la cantidad
de energia procedente de la grasa (> 30%) en las intervenciones.

Una revision posterior a las de Fattore (40) y Sun (39) concluye
que hasta ahora no hay asociacion del consumo de aceite de palma
con ECV y que serdn necesarias nuevas investigaciones a largo
plazo para establecer el impacto del consumo de aceite de palma
sobre “un corazon saludable”, como los que ya se han realizado
con otros aceites como el de oliva (42).

Recientemente, Ismail y cols. (2018) han publicado una revision
sistematica centrada en el consumo de aceite de palmay el RCV. Se
analizan cuatro estudios para la revision final de enfermedad corona-
ria y aceite de palma, y uno para analizar la asociacion de accidente
cerebrovascular y aceite de palma. Se excluyeron los trabajos que
empleaban aceites vegetales distintos al de palma y las interven-
ciones no relacionadas con el objetivo de estudio (ECV y mortalidad
asociada) y se incluyeron los que diferenciaban la composicion de
los dcidos grasos. Todos los estudios utilizados para determinar la
asociacion de RCV'y aceite de palma se han realizado en Costa Rica
y pertenecen a la misma investigacion a lo largo del tiempo. Por lo
que, tal como indican los autores, las conclusiones tienen que ser
consideradas con cautela. Se concluye que no existe evidencia de
asociacion entre el consumo de aceite de palmay el riesgo de muerte
por ECV. Los autores indican las necesidades detectadas en relacion a
la investigacion futura en aceite de palma, como evaluar el consumo
de aceite de palma cuantitativamente, analizar el consumo de aceite
de palma independientemente de otros alimentos, ajustar por los
factores de RCV conocidos cuando se realiza el andlisis estadistico
o incluir en los estudios los paises con alto consumo de aceite de
palma, ente otros (43).

Desde 2012 se ha seguido investigando sobre el aceite de
palma. Un estudio reciente realizado en Tanzania asocia el uso
culinario del aceite de palma con un incremento del CT de 15
mg/dl'y de LDLc de 17 mg/dl en sujetos normocolesterolémicos
(44). Esta muy limitado por la escasez de marcadores lipidicos
analizados, el pequefio tamafio de la muestra y el perfil lipidico
de los participantes y no es extrapolable a Espana.

Tabla IV. Resumen de los hallazgos de Sun y cols. (2015) al revisar estudios que comparan
el aceite de palma con otras grasas

Aceite de palma vs. n articulos Colesterol total LDLc HDLc TG
Aceite vegetal bajo en AGS 27 + 0,25 mmol/l + 0,24 mmol/| + 0,02 mmol/I =
Grasas frans 9 = = + 0,09 mmol/l =
Grasa animal 2 = = = =

LDLc: colesterol transportado por lipoproteinas de baja densidad; HDLc: colesterol transportado por particulas de alta densidad; TG: triglicéridos. Elaboracion propia a

partir de Sun y cols. (2015) (37).
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Tabla V. Resumen de los hallazgos de la revision de Fattore y cols. (2014) analizando el
efecto que tiene sobre el perfil lipidico en sangre la sustitucion de diferentes grasas por
aceite de palma

Perfil lipidico
gj:tﬂigeegace'te de palma cT LDLe HDLc 16 Apo AT ApoB | CTHMDLc | LDLo/HDLe
Acidos miristico + laurico ! ! i’
Acido estedrico 1 ? ? ! i !
AGM 1 ) ! t
AGP ) ! 1 !
Grasas trans ! ! i ! |

AGM: dcidos grasos monoinsaturados; AGP: dcidos grasos poliinsaturados; LDLc: colesterol transportado por lipoproteinas de baja densidad; HDLc: colesterol
transportado por particulas de alta densidad; TG: triglicéridos; Apo: apolopoproteina, CT; colesterol total. | disminuye la concentracion o ratio; 1 aumenta la

concentracion o ratio. Elaboracion propia a partir de Fattore y cols. (2014) (40).

La mayoria de las publicaciones cientificas se centran en el efecto
del aceite de palma o del &cido palmitico de forma aislada sobre el per-
fil cardiovascular. Entre los pocos que contemplan el aceite de palma
como ingrediente en el contexto de una dieta, se pueden mencionar
dos estudios de intervencion en humanos. En el primero de ellos se
incluyen en la dieta habitual de los participantes magdalenas (muffins)
elaboradas con aceite de girasol o con aceite de palma, ambos refina-
dos, durante siete semanas, ajustando la cantidad para una ganancia
ponderal del 3% (45). Los autores observaron que, ganando el mismo
peso (1,6 kg), el grupo que consumia mas AGS acumuld mas grasa
hepatica, visceral y total y tenia menos masa magra que el grupo que
consumia mas &cidos grasos poliinsaturados (AGP). Concluyen que
el tipo de grasa consumida en la dieta determina la distribucion de la
grasa corporal, el actimulo de grasa hepatica y la composicion cor-
poral en las ganancias moderadas de peso. Mencionan también que
esto no se debe al aceite de palma per s, sino a los AGS en general
(45). El segundo estudio es una intervencion consistente en ingerir
una mayonesa con base aceite de soja 0 con base oleina de palma
dentro de un sandwich (46). Eran dietas muy controladas, elaboradas y
servidas en un comedor colectivo. El objeto del estudio era el aceite de
sojay el de palma se empleaba como control, ya que en Malasia es la
principal grasa culinaria. Las cantidades consumidas eran suficientes
para variar la composicion lipidica de la dieta entre ambos grupos.
La dieta con aceite de soja disminuyd mas los valores de CT, HDLc
(ambos p < 0,001) y LDLc (p = 0,016), atribuyéndose parte de estos
resultados al alto contenido en &cido linoleico del aceite de soja. Tras
el periodo de aceite de palma, también se observo un ligero descenso
de los niveles de CTy LDLc, atribuible al alto contenido en cido oleico
de la oleina de palma empleada en la mayonesa (45%). Con el aceite
de soja disminuyd el nimero total de particulas LDL, asi como de las
grandes e intermedias, sin variacion en las LDL pequefias (las mas
aterogénicas) (46).

Algunas fracciones del aceite de palma (oleina, superoleina),
permiten obtener perfiles mas insaturados. Aunque adn no se han
publicado estudios en humanos con estas fracciones, los realizados
en animales presentan el aceite de palma como una buena alter-

nativa. Hay un estudio de intervencion con diferentes suplementos
de aceite de palma (superoleina, oleina y RPO) en ratas viejas e
hipertensas y en un grupo control durante 15 semanas (47). El
15% del aporte caldrico procedia de las grasas y se evaluaron
presion arterial sistdlica, frecuencia cardiaca y biomarcadores (TG,
CT, HDLc, LDLc y CT/HDLc). Solo LDLc y CT/HDLc descendieron
significativamente en los grupos de superoleina y RPO, mientras
que con oleina no hubo cambios significativos. La reduccion de la
presion arterial sistolica fue significativamente mayor con supero-
leina y oleina de palma que con RPO. La frecuencia cardiaca dismi-
nuyo significativamente solo en los grupos de superoleina y oleina.
Generalmente, los antioxidantes son muy sensibles al calor. El
calentamiento repetido reduce las propiedades antioxidantes del
aceite y aumenta la peroxidacion lipidica, lo que incrementa la for-
macion de radicales libres, que tienden a unirse a lipidos, proteinas,
carbohidratos y ADN en el organismo, aumentando el estrés oxida-
tivo. Este se asocia con el desarrollo de aterosclerosis por dafios en
la pared arterial y aumento de la captacion de lipidos, y con hiper-
tension por una menor biodisponibilidad de oxido nitrico (48,49).
En general, recalentar los aceites, ademas, favorece la forma-
cion de compuestos nocivos y toxicos, como grasas trans (50),
acrilamida (51) o compuestos polares (52), entre otros.

DISCUSION

La ingesta de AGS centra el foco de las recomendaciones nutri-
cionales en la prevencion de ECV y enfermedades metabdlicas.
Tradicionalmente se ha asociado el aceite de palma con un elevado
contenido en AGS. Sin embargo, su perfil lipidico pone de manifies-
to una gran variabilidad en su composicion segun sus diferentes
fracciones (14). Esta revision presenta las diferencias en la com-
posicion de AG en el aceite de palma, palmiste y sus fracciones
(14). La proporcion AGS/AGI presenta un perfil mas favorable de
AGl en el aceite, oleina y superoleina de palma, mientras que las
concentraciones mas elevadas de AGS se encontraron en el aceite
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de palmiste y sus fracciones (14). En la misma linea, otros estudios
indican el elevado perfil de AGS en el aceite de palmiste, solamente
superado por el aceite de coco (9,15). En el caso del aceite de pal-
may sus fracciones, la concentracion de AGS es menor y aumenta
la de AGI (8,14). Por tanto, en las investigaciones, es necesario
distinguir los diferentes efectos sobre los biomarcadores lipidicos
segun el tipo de aceite consumido. Mientras el aceite de palmiste,
rico en dcido laurico, ha demostrado incrementar LDLc y CT séricos
(2,35,53), es menos conocido el efecto de fracciones del aceite de
palma como oleina y superoleina sobre el perfil lipidico en humanos.
La alta concentracion de dcido oleico en esta ltima sugiere una
repuesta fisioldgica similar al aceite de oliva respecto a la lipemia
posprandial (54). Sun y cols. (2015), por su parte, concluyen que el
aceite de palma incrementa la concentracion de LDLc comparado
con aceites vegetales bajos en AGS (39). Hay que puntualizar que
en esta revision no se diferencia entre aceite y oleina, a pesar de
ser contemplados ambos en los criterios de busqueda, e incluso
en algunos articulos se usan como sinénimos. La principal diferen-
cia entre ambas recae en el mayor porcentaje de acido oleico en
detrimento del &cido linoleico. Ademas, se excluyen los estudios con
RPO, aceite de palmiste y estearina de palma. Se ha demostrado
que, a diferencia del aceite de oliva, la oleina de palma no disminuye
significativamente los niveles de LDLc (55). En cambio, el aceite de
palma OxG comparado con grasa trans vegetal y estearina de palma
no incrementd LDLc, TG, CT, ApoB o CT/HDLc (56).

En el modelo animal, el consumo de superoleina y oleina de
palma redujo significativamente LDLc y CT/HDLc (47).

Tanto en la revision de Fattore y cols. (2014) (40) como en la
de Suny cols. (2015) (39) deben realizarse algunas puntualizacio-
nes. Gran parte de los estudios analizados utilizan el aceite para
fritura 0 en consumo liquido, incluyéndolo dentro del menu. Dos
de ellos emplearon Unicamente formulas liquidas como dietas y
suplementos vitaminicos (53,57). Los estudios en que el aceite 0
la oleina de palma se usan como ingrediente incluyen solamente
los realizados con patatas fritas, galletas, magdalenas y mar-
garinas. En estos casos se plantean dificultades metodoldgicas
afiadidas debido a la composicion de los productos. Sun y cols.
(2015) (39) analizan un estudio que emplea margarinas en la dieta
clasificadas como “palm margarine”, cuya composicion era 80%
aceite de palma, 11% aceite de soja y 9% aceite de colza (58).
Otro estudio, que incide en las caracteristicas funcionales de los
AG en los alimentos, consiste en una intervencion con grasa rica
en &cido palmitico libre de frans vs. grasa rica en acido oleico con
una pequefia cantidad de trans. Ambas grasas fueron integradas
en productos en diferente proporcion (80% en margarinas, 17%
en galletas, 24% en magdalenas, 35% en pasta de chocolate y
23% en patatas fritas) (59).

Fattore y cols. (2014) incluyen estudios de intervencion que
utilizan aceites mezclados, basandose exclusivamente en la
concentracion de acido palmitico (40). En estas publicaciones
se clasifican las intervenciones segun el contenido de &cido
palmitico, lo que no es equiparable al aceite de palma, ya que
las concentraciones de &cido palmitico varian incluso entre las
diferentes fracciones del aceite de palma (14). Analizando la com-
posicion de los AG del aceite de palma en los estudios de esta
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revision encontramos inexactitudes, como considerar la oleina
como aceite de palma. Esto puede deberse a que en el momento
de la publicacion no se conocieran bien las fracciones, pero es
necesario realizar esta distincion para poder hacer comparaciones
con otros tipos de aceites, ya que, por ejemplo, presentando la
oleina de palma una concentracion de acido palmitico muy similar
al aceite de palma per se, la concentracion de &cido oleico es
considerablemente mayor (14).

El objetivo de la revision de Sun y cols. (2015) es comparar el
aceite de palma con aceites bajos en AGS, por lo que el aceite de
coco, con un perfil mas saturado, queda excluido. La diferencia de
edad en la poblacion de estudio muestra mayor efecto de acei-
tes bajos en AGS sobre el perfil lipidico. Ademas, la mayoria de la
poblacion de estudio mayor de 50 afios presenta una moderada
hipercolesterolemia, mostrando un efecto positivo en los niveles de
CTy LDLc con el aceite vegetal bajo en AGS, y negativo con aceite
de palma (39). Este metaanalisis concluye que el aceite de palma
produce efectos diferentes seguin con qué grasa se compare. Se
sugiere que los acidos laurico y miristico afectan a todas las fraccio-
nes del colesterol mas que el palmitico, y este las aumenta mas que
el estedrico. Los autores comparan el efecto del aceite de palma
con el de AG especificos, metodologia que puede ser cuestionada,
ya que lo correcto seria comparar AG entre si 0 aceites entre si (39).

Segun lo revisado, las investigaciones deberian considerar
intervenciones en humanos con dietas elaboradas con fraccio-
nes de aceite de palma diferenciadas, como las comentadas del
modelo animal. Algunas fracciones del aceite de palma presentan
perfiles lipidicos con diferente proporcion de AG y con tendencia
a una composicion mas “favorable” para la salud cardiovascular
por su mayor contenido en acido oleico.

Al no haber encontrado estudios realizados con aceite de
palma como ingrediente de alimentos en un contexto de dieta
mediterranea, donde el principal aceite culinario es el de oliva,
consideramos necesario realizar estas investigaciones que serian
las extrapolables a nuestro entorno.
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INTRODUCCION

La esclerosis lateral amiotrdfica (ELA) es una enfermedad neuro-
degenerativa que se caracteriza por debilidad muscular y discapaci-
dad progresivas que acaban produciendo fallo respiratorio y disfagia
que conducen a la muerte. El término surge de la combinacion de
los hallazgos clinicos, caracterizados por la atrofia muscular (amio-
trofia), y los hallazgos anatomopatol6gicos con gliosis y esclerosis
del area dorsolateral de la médula espinal, entre otros (1).

La ELA es la enfermedad mds comun de las enfermedades
de la motoneurona. Su incidencia global es de 1,5 a 2,7 nuevos
cas0s/100.000 habitantes/afio, con una prevalencia media de
2,7 a 7,4 casos/100.000 habitantes (2). En Espafia, segun la
Sociedad Espafiola de Neurologia, se diagnostican tres nuevos
casos cada dia, lo que supone una incidencia anual de 1/100.000
habitantes y una prevalencia de 3,5/100.000 (3).

Mas del 90% de los casos de ELA son esporadicos e idiopaticos
y entre el 5y el 10% son familiares. La ELA esporadica afecta
mas a los hombres (ratio: 1,3-1,5:1), con una incidencia que va
aumentando a partir de los 40 afios y un pico entre los 70y 75
anos. La incidencia entre sexos se va igualando a medida que
aumenta la edad de diagnostico (4-6).

No existe marcador bioldgico de ELA. El diagnostico es funda-
mentalmente clinico, demorandose en la mayoria de los casos
varios meses. Los criterios de El Escorial y de Awaji permiten
confirmar la sospecha diagndstica (4,6).

Recibido: 22/06/2018 e Aceptado: 23/06/2018

Clinicamente se presenta como una combinacion de sintomas
y signos derivados de la destruccion progresiva de las neuro-
nas motoras superiores (corteza cerebral) e inferiores (tronco del
encéfalo y médula espinal). En un principio Se creia que era una
enfermedad pura de la motoneurona, pero actualmente se reco-
noce que existe degeneracion neuronal en otras regiones de la
corteza cerebral, lo cual puede complicar el espectro clinico (1,4).

Los sintomas y signos tipicos son debilidad, hiperreflexia
y espasticidad en relacion a la degeneracion de las neuronas
motoras superiores, y amiotrofia y fasciculaciones reflejo de la
afectacion de las neuronas motoras inferiores y la subsecuente
denervacion muscular (Tabla I). Cualquier grupo muscular puede
verse afectado y la enfermedad va extendiéndose progresivamen-
te de unas regiones a otras siguiendo un patron relativamente
predecible. En funcion de la localizacion, la extension y la veloci-
dad de destruccion de las neuronas se distinguen distintas formas
de presentacion. La mas frecuente, en el 80% de los casos, es la
debilidad asimétrica de los miembros, que afecta fundamental-
mente a manos (dificultando la manipulacion de objetos cotidianos
como botones, monedas, etc.) y pies (inicialmente la dorsiflexion
y, progresivamente, dificultad para levantarse, subir escaleras,
etc.). En el 20% restante, los pacientes presentan inicialmente
sintomas de afectacion bulbar, principalmente disartria y disfagia.
La disfagia aislada, sin disartria, es excepcional (1).

Aunque la mayoria de los pacientes con ELA no presentan
demencia (predominantemente frontotemporal en caso de existir),
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Tabla I. Signos y sintomas en funcién de
las motoneuronas afectadas

M. D. del Olmo Garcia et al.

Tabla ll. Factores causantes de
malnutricion

Neuronas motoras
inferiores (bulbar o
espinal)

Neuronas motoras
superiores (cortical)

Torpeza y lentitud Debilidad muscular

Disfagia

Aumento del gasto energético consecuencia de: mayor trabajo
respiratorio, fasciculaciones, infecciones de repeticion, estado
inflamatorio, etc.

Espasticidad Atrofia muscular Sialorrea
Hiperreflexia Fasciculaciones Disnea y episodios de desaturacion al comer
Reflejos patoldgicos Calambres Problemas en la manipulacion de las herramientas y utensilios

. , Hipotonia muscular e
Labilidad emocional P

hiporreflexia

necesarios para la alimentacion (preparacion/administracion)

Hiporexia/anorexia

en casi la mitad de los pacientes puede detectarse cierto deterioro
cognitivo. La labilidad emocional es muy frecuente en la forma
bulbar.

A medida que la enfermedad progresa pueden aparecer tam-
bién signos de afectacion del sistema nervioso auténomo: retraso
del vaciamiento gastrico, problemas de miccidn, estrefiimiento,
hiperhidrosis, etc. (1).

La forma y velocidad de progresion son variables entre indivi-
duos, empeorando progresivamente hasta la muerte, sin “brotes”
ni remisiones. La insuficiencia respiratoria constituye la causa
mas frecuente de muerte. Rara vez se presenta como primer
sintoma de la enfermedad (solamente un 5% de los pacientes),
pero aparece durante la evolucion de cualquier forma de ELA. La
capacidad vital forzada (FVC) es uno de los factores prondsticos
al diagndstico y se utiliza para evaluar la progresion de la enfer-
medad. La desnutricion grave y la deshidratacion también son
causas de muerte. La supervivencia media es de tres a cinco anos
tras el diagndstico, aunque casi un 10% de los pacientes pueden
sobrevivir durante mas de diez afios (5,7).

ASPECTOS NUTRICIONALES

La ELA, como enfermedad neuroldgica degenerativa, tiene un
importante impacto sobre el estado nutricional. En funcion de la
definicion de malnutricion utilizada, su prevalencia varia entre el
16y el 55% (8). Por otro lado, la malnutricion en si misma afecta
negativamente a la fuerza muscular y la inmunidad, deteriorando
el curso evolutivo de la enfermedad. La malnutricion es uno de los
factores predictores independientes de la calidad de vida y de la
supervivencia de los pacientes afectados por ELA (9).

Son muchos los factores implicados en la patogenia de la
malnutricion (Tabla Il) tanto en relacion con la disminucion de
la ingesta (disfagia, hiporexia, sialorrea, depresion, etc.) 0 como
consecuencia del incremento del gasto energético. Segun algunos
estudios la ingesta caldrica es inferior a la necesaria en mas del
70% de los pacientes (8)

La disfagia orofaringea es el principal determinante de la apa-
ricion de malnutricion en la ELA. Afecta a mas del 80% de los

Problemas en el mantenimiento de una postura correcta para comer

Problemas de vaciamiento gastrico

Estrefiimiento

Depresion y ansiedad

Deterioro cognitivo y/o dificultad para expresar las necesidades

pacientes y puede aparecer en cualquier momento evolutivo,
independientemente de la forma de inicio, aunque en la forma
bulbar aparece como sintoma inicial (4,10). La ELA produce tanto
afectacion de la seguridad como de la eficacia de la deglucion. En
algunos casos el primer signo de disfagia es la pérdida progresiva
de peso, pero lo mas frecuente es que el paciente refiera episo-
dios de atragantamiento y cambios en la voz después de comer.
La seguridad de la deglucion se ve agravada por la dificultad para
toser y/o aclarar los restos de alimento que pueden quedar en
la garganta (10).

La patogenia de la disfagia es multifactorial. La lesion de las
neuronas del bulbo produce una descoordinacion de la muscu-
latura deglutoria. La afectacion de la lengua también aparece
precozmente y se manifiesta por dificultad para impulsar el bolo
y manejar los liquidos. Asimismo, puede existir afectacion de los
maseteros ocasionando problemas para abrir la boca y trismus.
La disfagia puede aparecer también como consecuencia del dafio
de las motoneuronas inferiores por debilidad de los musculos
faringeos, de la lengua, de la boca (sello labial) y de la muscula-
tura masticatoria.

En la mayoria de los trabajos publicados, el gasto energético de
los pacientes con ELA es superior al esperado. Alrededor del 50%
presentan un aumento del gasto energético basal al diagndstico,
y de forma constante a lo largo de la enfermedad. La disfuncion
mitocondrial y el estado proinflamatorio podrian explicar, al menos
en parte, el hipermetabolismo. A este incremento del gasto basal
hay que afadirle un mayor consumo energético derivado del tra-
bajo respiratorio, las fasciculaciones, infecciones de repeticion,
ventilacion mecénica, etc. (8,11).

La sialorrea también constituye un problema importante en el
proceso de alimentacion y favorece las aspiraciones. Se produce
por debilidad de la musculatura facial y faringea que afecta a la
deglucién normal de la saliva (pseudohipersalivacion).

[Nutr Hosp 2018;35(5):1243-1251]
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La afectacion de la musculatura de las manos y los brazos
afade dificultad al proceso de alimentacion (preparacion de las
comidas, manejo de los cubiertos, etc.). La debilidad del tronco y
del cuello puede ocasionar problemas en la sujecion de la cabeza
y el mantenimiento de la posicion erecta.

El estrefiimiento es frecuente. Ademas de causas dietéticas
(reduccion en la ingesta de fibra y agua) se ha demostrado que
puede existir una dismotilidad cdlica secundaria a la afectacion
del sistema nervioso autdnomo. A medida que la enfermedad
avanza, el retraso del vaciamiento gastrico puede provocar sacie-
dad precoz, reflujo y problemas de tolerancia a la nutricion enteral.

VALORACION NUTRICIONAL

Todas las sociedades cientificas y documentos de consenso
coinciden en que la valoracién nutricional de los pacientes con
ELA debe ser precoz y periddica, y no solo por la elevada pre-
valencia de malnutricion de este tipo de pacientes, sino por el
hecho de que la desnutricion es un factor predictor de mortalidad
(3,4,10,12,13). Una pérdida de peso mayor del 5-10%, tanto en
el momento del diagndstico como a lo largo de la enfermedad,
supone un incremento de un 30-50% en el riesgo de muerte. Por
cada 5% de pérdida de peso se ha estimado un aumento del 14
al 30% en la probabilidad de morir (14). Asimismo, un indice de
masa corporal (IMC) inferior a 18,5 kg/m? incrementa el riesgo
relativo de muerte y por cada punto de descenso de IMC el riesgo
de morir aumenta entre un 9y un 20% (9,12,14).

Por consenso, la valoracion nutricional debe hacerse al inicio y
cada tres meses e incluir datos basicos de peso, calculo de sus
variaciones, IMC y antropometria basica (3,12).

También debe incluirse un despistaje de disfagia que debe
realizarse desde el diagnostico de ELA, ya que en ocasiones ni el
paciente ni la familia relatan espontdneamente sus sintomas. Se
puede hacer despistaje con cuestionarios validados (EAT-10, por
ejemplo) o bien utilizar cualquier método validado para el diag-
nostico de disfagia (test volumen-viscosidad, pruebas de imagen,
videofluoroscopia, fibroscopia, etc.) (12).

Se deben recoger datos sobre la ingesta dietética, apeti-
to, capacidad funcional y autonomia. Es esencial investigar las
razones por las que el paciente ingiere menos de lo esperado,
incluyendo datos sobre sus sentimientos al comer. El miedo a los
atragantamientos y la angustia sustituyen frecuentemente al pla-
cer de comer y deben ser tenidos en cuenta a la hora de prescribir
el tratamiento nutricional (15).

Los parametros bioquimicos de desnutricion (proteinas séri-
cas, colesterol, acido Urico, etc.) complementan el diagnostico del
estado nutricional y para algunos autores pueden ser utilizados
como marcadores prondsticos (16,17).

La interpretacion de los resultados de la antropometria basica
y de los test de fuerza de prension de la mano puede presentar
ciertas limitaciones debido principalmente a dos factores: la
afectacion muscular de la ELA es heterogénea y compromete
distintos grupos musculares que pueden, 0 no, verse involucra-
dos en las mediciones. Por otro lado, la atrofia muscular puede
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sequirse de un reemplazo de tejido graso. La bioimpedancia
(BIA) es una técnica util en la valoracion de la composicion
corporal de los pacientes con ELA validada por Desport y cols.
en 2003 (18). La realizacion de una BIA, tanto al diagnostico
como de forma periddica (cada 3-6 meses) (12), resulta util
ademas de para valorar la composicion corporal, para estable-
cer el prondstico vital: la pérdida de masa libre de grasa y/o la
reduccion del angulo de fase, aun en ausencia de pérdida de
peso, se asocian con una menor supervivencia (19). Al igual que
en otras enfermedades neuroldgicas degenerativas, la determi-
nacion periodica de la masa libre de grasa permite monitorizar
la masa muscular y su relacion con el gasto metabdlico, la
denervacion y la actividad fisica. La calorimetria indirecta y la
densitometria 6sea (DEXA) también se han demostrado validas,
aunque su utilizacion es limitada.

REQUERIMIENTOS ENERGETICOS

Como se ha visto anteriormente, los pacientes con ELA sue-
len presentar un aumento del gasto energético. La calorimetria
indirecta, en caso de estar disponible, es el método mas seguro
para la medicion del gasto energético basal (11,12). Cuando no
se dispone de calorimetria, debe estimarse el gasto caldrico cal-
culando 30-34 kcal/kg para los pacientes en ventilacion espon-
tanea y 25-30 kcal/kg para pacientes con ventilacion mecanica
no invasiva. Existe controversia sobre la seguridad de utilizar las
ecuaciones predictivas para el calculo del gasto energético. Las
ecuaciones de Harris Benedict y Mifflin-St Jeor son, para algunos
autores, las mas seguras (10), mientras que otros no las conside-
ran fiables debido a la disparidad de resultados en comparacion
con los obtenidos mediante calorimetria, con variaciones que
pueden oscilar = 600 kcal (12).

No existen recomendaciones especificas sobre la cantidad de
proteinas, aunque en funcién del estado nutricional pueden cal-
cularse aportes de entre 0,8 y 1,5 g/kg/dia (10,20,21).

En todo caso, tanto el aporte caldrico como el proteico deben
adaptarse a la evolucion.

MANEJO NUTRICIONAL

La instauracion de un tratamiento nutricional adecuado tiene
como principal objetivo evitar la aparicidn de desnutricion y el
incremento del riesgo de muerte que la acomparnia. Sin embar-
go, si bien resulta evidente que el estado nutricional empeora el
prondstico vital y la calidad de vida de los pacientes con ELA,
por el momento no se puede afirmar que la instauracion del tra-
tamiento nutricional conlleve una mejoria de estos parametros
(3,10,13,22,23), habiendo incluso publicaciones que recogen
una menor supervivencia en los pacientes tratados con nutricion
enteral (24), si bien hay que destacar que en muchas ocasiones la
nutricion enteral se habia iniciado de forma tardia. Lo que parece
ser un factor determinante es la pérdida de peso previa a la
colocacion de la gastrostomia (25).
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En cualquier caso, el soporte nutricional persigue mantener un
correcto estado de hidratacion y nutricion minimizando los riesgos
de broncoaspiraciones, de modo que aunque no esté demostrado
un aumento de la supervivencia, el tratamiento nutricional forma
parte de todas las recomendaciones de las sociedades cientificas
y expertos en ELA (3,10,13,22,23). Las medidas dependeran del
estado nutricional, del estado evolutivo de la enfermedad y de los
factores predisponentes presentes en cada momento.

En el momento del diagndstico, aun sin problemas nutricio-
nales evidentes, es conveniente que el paciente reciba los con-
sejos dietéticos necesarios para asegurar un aporte adecuado
de nutrientes y empezar la concienciacion sobre la importancia
del mantenimiento de un correcto estado nutricional (26). Sin
embargo, cuando existe disfagia, el consejo dietético resulta insu-
ficiente y deben adoptarse las medidas adecuadas para facilitar
la deglucion y prevenir las aspiraciones. En las fases iniciales de
la disfagia, ademds de modificarse la textura de los alimentos y
los liquidos, es necesario recurrir a maniobras posturales y faci-
litadoras de la deglucion (10). El uso de herramientas adaptadas
(cubiertos, vajilla, etc.) puede conseguir que el paciente mantenga
Su autonomia a la hora de comer (13).

El tratamiento sintomatico de otros factores que interfieren con
la alimentacion, como la sialorrea, la depresion y las anomalias
posturales, entre otros, también ayuda a mantener un correcto
estado nutricional (10,27).

Cuando la disfagia progresa o no puede mantenerse el estado
nutricional con la alimentacion oral, es necesario recurrir a la
nutricion enteral (NE).

Los suplementos orales nutricionales (SON) estan indicados
cuando el paciente es incapaz de cubrir sus requerimientos con la
alimentacion natural pero mantiene su capacidad deglutoria. Pue-
den resultar Utiles los suplementos con textura modificada en forma
de liquido espeso o pudding, pero no existen recomendaciones
sobre cual debe ser su composicion (13). Se han utilizado suple-
mentos hiperproteicos, hipercaldricos con diferentes proporciones
de carbohidratos y grasa, omega-3, etc. Los resultados de los tra-
bajos que valoran la eficacia de la suplementacion oral son escasos
y heterogéneos, si bien la mayoria identifican un beneficio para el
estado nutricional (mantenimiento de peso, menor pérdida de peso,
etc.) y algunos, sobre la calidad de vida percibida (12,28,29).

Siempre que exista la suficiente seguridad, es importante man-
tener un minimo de alimentacion oral. Pero a medida que progre-
sa la enfermedad, se hace evidente la necesidad de aumentar el
aporte de NE, llegando a sustituir a la alimentacion natural. La
decision sobre la instauracion de la NE y su via de acceso debe
tomarse de forma consensuada con el paciente y sus familiares,
en un proceso continuo y abierto que comienza desde el diag-
nostico de la ELA y debe tener en cuenta varios factores (Tabla
II). Los equipos multidisciplinares liderados por un especialista
en Neurologia y compuestos por neumologos, dietistas, logo-
pedas, psicologos, psiquiatras, rehabilitadores y, por supuesto,
especialistas en Endocrinologia y Nutricion son fundamentales.
Es nuestro deber participar en un debate sincero y realista sobre
la evolucion natural de la enfermedad y los deseos y expectativas
del paciente (13). La gastrostomia percutdnea de alimentacion,
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Tabla lll. Indicaciones de gastrostomia y NE
Disfagia

Pérdida del 5-10% sobre el peso habitual

IMC < 20 kg/m?

Incapacidad para mantener un correcto estado nutricional o de
hidratacion con alimentacion y suplementos orales

Imposibilidad de cumplimiento del tratamiento oral

Angustia y miedo a comer

sus indicaciones, procedimiento y momento de colocacion deben
formar parte de este debate de forma precoz. El paciente debe
estar informado sobre los riesgos del procedimiento en funcion
de su situacion de base, sabiendo que la morbimortalidad de la
técnica se ve profundamente influida por el estado nutricional y
la funcion respiratoria.

La recomendacion generalizada es que la colocacion de la gas-
trostomia endoscdpica percutanea (GEP) se realice antes de que
la FVC caiga por debajo del 50%, incluso aungue en ese momento
no existan problemas nutricionales ni datos de disfagia. La gas-
trostomia radioldgica percutanea (GRP) puede hacerse con FVC
menores del 50% ya que requiere un menor grado de sedacion
(10,12,22). Sin embargo, recientemente se ha comprobado que
la colocacion de una GEP es factible y segura en manos expertas,
aun con FVC inferiores a 50% (29-32).

Existen en la literatura defensores y detractores de cada una
de las vias, endoscopica y radioldgica. Debemos dejar atras el
concepto de que las GEP son mas seguras y eficaces, y plantear
la realizacion de una técnica u otra en funcion de la situacion y los
deseos del paciente, asi como de las caracteristicas de nuestro
centro de trabajo (33,34).

Al'igual que ocurre con la composicion de los SON, no existen
recomendaciones sobre el tipo de formula de NE mas adecuada. En
la gran mayoria de los trabajos se utilizan formulas hipercaléricas
normo o hiperproteicas. Solamente existe un estudio prospectivo
aleatorizado en 20 pacientes comparando una formula estandar
con dos formulas hipercaloricas normoproteicas: rica en hidratos
de carbono vs. rica en grasa (35). La tolerancia a la formula rica en
hidratos de carbono resultd mejor que para las formulas isocalori-
cay rica en grasa, pero no pueden identificarse otras diferencias
clinicamente relevantes. Tampoco se ha estudiado suficientemente
la necesidad de administrar formulas con fibra.

El uso de nutricidn parenteral (NP) en los pacientes con ELA que-
da reservado para aquellos en los que la NE esté contraindicada o
sea imposible (10,12). La decision sobre el inicio de NP domiciliaria
como forma de soporte nutricional, al igual que en otras situaciones
clinicas, debe tomarse teniendo en cuenta las causas por las que
no se puede iniciar NE, los deseos del paciente, 10s riesgos y otros
aspectos éticos que incluyen la relacion coste/beneficio (12). Los
estudios publicados son escasos y observacionales. Los pacientes
que reciben NP lo hacen, en la mayoria de los casos, por impo-
sibilidad de instaurar NE por gastrostomia debido a su situacion
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respiratoria de base. El beneficio, la tasa de complicaciones y la
mortalidad en este tipo de pacientes con enfermedad avanzada
parecen similares con NE por GEP o NP (36). Por otro lado, la
limitacion en la colocacion de una GEP en funcién de la capacidad
respiratoria podria reducirse mediante la colocacion radioldgica, la
especializacion del equipo y/o el uso de ventilacion mecanica no
invasiva durante el procedimiento (31,32), por lo que la NP quedara
relegada a situaciones excepcionales.

Abdelnour-Mallet y cols. (37) han publicado los datos de NP
domiciliaria en pacientes de centros franceses especializados en
ELA. Entre 2005 y 2009 recibieron NP 73 pacientes, presentando
complicaciones, infecciosas y metabolicas, en proporcion similar
a la descrita en Ia literatura para la NP domiciliaria en otro tipo de
pacientes (37). Recientemente se ha comprobado la seguridad de la
utilizacion de catéteres centrales de insercion periférica (PPIC) para
la NP domiciliaria de pacientes con ELA avanzada en los que la NE
estaba contraindicada (38). En la tabla IV se presenta un resumen
de las recomendaciones nutricionales en pacientes con ELA.

CONSIDERACIONES ETICAS

La complejidad clinica de la ELA hace imprescindible su mane-
jo multidisciplinar, con la implicacion de distintas especialidades
médicas (principalmente neurdlogos, neumologos, nutricionistas,
digestologos y rehabilitadores), ademéas de profesionales de enfer-
meria, farmacéuticos, fisioterapeutas, psicdlogos y trabajadores
sociales. La participacion de las asociaciones de pacientes facilita
y acompaiia al paciente y su entorno en el duro proceso de acep-
tacion de la enfermedad.

La enfermedad no solo es compleja desde el punto de vista
clinico, sino también desde un enfoque ético. Las decisiones a las
que el paciente debe enfrentarse desde el mismo momento del
diagnaostico obligan a que el médico maneje conceptos basicos
de ética clinica y esté familiarizado con el proceso de provision de
la informacion (3,39,40). La forma y manera en la que se realiza
este proceso de comunicacion es de extrema importancia, ya que
en gran medida de ello depende la direccion de las decisiones
que el paciente toma. No debemos delegar la responsabilidad
exclusiva de la decision en el paciente o sus familiares, recitando
las opciones de tratamiento sin involucrarnos en el proceso. La
probabilidad de que las decisiones que se adopten sean las mas
adecuadas para el paciente en cada momento aumenta cuando
favorecemos una relacion dindmica médico-paciente en la que
nuestra opinion cualificada interaccione con los deseos y expec-
tativas del paciente, respetando la autonomia de ambos.

La informacion veraz, sencilla, clara y sincera sobre el curso
de la enfermedad y su prondstico es la base para que el paciente
tome sus decisiones con autonomia. Cada nuevo sintoma enfrenta
al binomio médico-paciente a una nueva coyuntura ética, en la
que es necesario mantener en escena la inevitable pérdida de
autonomia, el dolor y el sufrimiento que acompafa a la ELA y
que afecta a la toma de decisiones (41). Ya que la ELA no tiene
cura, la mayoria de los expertos recomienda adoptar una postu-
ra mas propia de la medicina paliativa en la que la interaccion
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médico-paciente se dirija a la consecucion de la mayor calidad
de vida posible.

El destinatario principal y primero de la informacion es el propio
paciente. La participacion de los familiares y cuidadores debe
ser algo expresamente pactado con él y, por tanto, siempre algo
simultaneo o posterior al proceso de informacion al paciente. No
es éticamente aceptable informar a la familia antes que al pacien-
te, excepto que exista una circunstancia justificada de forma rigu-
rosa, explicita y clara. La libertad del paciente alcanza también a
la propia decision de tomar o no parte en el proceso de decision,
incluso a la voluntad de recibir 0 no informacion (39).

Respecto a los problemas éticos concretos del soporte nutri-
cional, es necesario recordar que la decision sobre el inicio de
la NE o la colocacion de una gastrostomia o de una sonda debe
tomarse en un proceso sosegado y continuo, sin prisa ni angus-
tia. Es todavia relativamente frecuente que las decisiones sobre
el inicio de la ventilacion artificial se hagan en una situacion de
emergencia que pone en peligro la vida del paciente. En nuestro
caso, por el contrario, desde el momento del diagndstico debe
abrirse un espacio de comunicacion en el que puedan discutirse
las posibles opciones segun el contexto evolutivo de la enferme-
dad, basandonos en la evidencia clinica, y las recomendaciones
cientificas y en los deseos y preferencias del paciente. Un aspecto
importante para esta relacion de confianza y respeto es la nece-
sidad que tiene el paciente de asegurarse de que puede aceptar
0 rechazar cualquiera de las medidas que se le propongan en un
momento determinado, manteniendo su derecho legal y ético de
cambiar su decision en el futuro (41).

Es importante que quede registro en la historia clinica del
paciente del proceso de informacion, de sus deseos, preferencias,
asi como de las decisiones que va adoptando. Aunque €l proceso
de consentimiento informado es basicamente verbal, pueden ser
de utilidad los formularios escritos, siempre y cuando el paciente
comprenda y acepte su utilidad y significado. Asimismo, debe
considerarse la posibilidad de redactar un documento de instruc-
ciones previas o de voluntades anticipadas en el que se detallen
los programas de cuidados que el paciente desea durante la evo-
lucion de la enfermedad, manteniendo la posibilidad de cambiar
de opinién y modificar su decision sobre el inicio/suspension del
soporte vital, incluida la alimentacion artificial. El representante
nombrado por el paciente garantizara el cumplimiento de sus
deseos.

En la tabla VV se resumen algunas de las recomendaciones en
las que debe basarse el proceso de informacion al diagnostico
de ELA pero que resultan Utiles durante cualquier momento evo-
utivo (4).

CONCLUSIONES

La ELA es la mas comun de las enfermedades de la motoneu-
rona. Con una incidencia en Espafa cercana a un nuevo caso por
100.000 habitantes/afo, no es muy habitual encontrarnos este
tipo de pacientes en las consultas de Nutricion, por 1o que contar
con una guia de manejo resulta especialmente Uil.
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Tabla IV. Preguntas clave en el manejo nutricional de los pacientes con ELA: resumen de
recomendaciones nutricionales

Recomendaciones (grado de recomendacion) S.o C|e’c!ad
cientifica
¢Esta indicado el soporte nutricional?
La pérdida de peso empeora la supervivencia, sin embargo, no esta demostrado que el aumento de peso mejore el ESPEN 2017
pronostico vital de los pacientes con ELA (GPP - 95% de acuerdo)
El objetivo del soporte nutricional depende de la situacion de base:
— En pacientes con IMC < 25 kg/m? debe buscarse un aumento de peso ESPEN 2017
— Para pacientes con IMC entre 25-35 kg/m? el objetivo es el mantenimiento de peso
— Los pacientes con IMC > 35 kg/m? deben reducir peso para mejorar su movilizacion activa y pasiva (GPP - 95% de acuerdo)
No existen estudios clinicos aleatorizados respecto al beneficio/dafio de la NE en el soporte nutricional de los pacientes
Cochrane 2017
con ELA
¢Cuando y como debe realizarse una valoracion nutricional?
Se recomienda la evaluacion nutricional, incluido el cribado de disfagia, cada tres meses (GCPP) EFNS 2012
Se recomienda valoracion nutricional (IMC y pérdida de peso) al diagnostico y cada tres meses durante el seguimiento (B) ESPEN 2017
El estado nutricional y la existencia de disfagia deben valorarse en cada revision AAN 2009/2014
Con el Tln de mantener fal estado nutrlglonal en la mejor situacion posible, debe hacerse una valoracion periodica aun en Ministerio Sanidad 2016
ausencia aparente de sintomas sugestivos
En el momento del diagndstico se recomienda una valoracion nutricional que incluya IMC, cambios ponderales y perfil
L ESPEN 2017
lipidico (B)
Si esta disponible, debe analizarse la composicion corporal mediante DEXA y/o BIA validada, tanto al diagnéstico como
L ESPEN 2017
durante el seguimiento (B)
¢Cudles son los requerimientos energéticos?
Si no se puede realizar una calorimetria, pueden estimarse los requerimientos caldricos utilizando 30 kcal/kg/dia, adaptando ESPEN 2017

el aporte seguin actividad fisica, evolucion ponderal y cambios en la composicion corporal (GPP - 100% de acuerdo)

Los requerimientos caldricos para pacientes con ventilacion mecanica, en ausencia de calorimetria, deben estimarse con
25-30 kcal/kg/dia o mediante la ecuacion de Harris-Benedict, adaptando el aporte a la evolucion clinica y ponderal (GPP ESPEN 2017
0 - 95% de acuerdo)

Para los pacientes con dificultad en su alimentacion, representada por fatiga al comer o prolongacion del tiempo de las
comidas, se debe recomendar dieta fraccionada de alta densidad caldrica. Si el paciente pierde peso deben indicarse ESPEN 2017
suplementos orales (GPP - 95% de acuerdo)

¢Debe realizarse despistaje de disfagia?

Debido a su alta prevalencia y a su repercusion sobre el estado nutricional y riesgo de broncoaspiraciones, el screening
de disfagia debe implementarse en todos los pacientes (B)

En el despistaje y diagndstico de disfagia puede utilizarse cualquier método validado: cuestionarios, test de volumen
viscosidad, técnicas de imagen y endoscopia (radiologia, videofluoroscopia, videofluoromanometria) (B)

ESPEN 2017

ESPEN 2017

Se debe tratar la disfagia de manera precoz asegurando un aporte caldrico, y cuando se detectan signos de desnutricion
puede proponerse de forma precoz la realizacion de una gastrostomia endoscopica percutanea, sin que ello suponga el
abandono total de la ingesta por via oral

Ministerio Sanidad
2016

Los pacientes con disfagia moderada deben recibir consejos sobre dieta adaptada y maniobras posturales encaminadas a

o ESPEN 2017
proteger la via aérea de las aspiraciones (GPP - 100% de acuerdo) S 0

¢Cudles son las indicaciones de los suplementos orales nutricionales y la nutricién enteral?

Se deben indicar suplementos orales a los pacientes que no puedan cubrir sus requerimientos con una dieta enriquecida, a

pesar de que no exista evidencia suficiente de que esta medida mejore la supervivencia (GPP - 100% de acuerdo) ESPEN 2017
Se debe plantear la NE a todos los pacientes con ELA que no puedan cubrir sus requerimientos por via oral, a pesar de

, : L ) . ESPEN 2017
que no esta demostrado que la NE mejore la supervivencia ni la calidad de vida (B)
La NE por gastrostomia prolonga la supervivencia (B) pero no ha podido demostrarse que influya en la calidad de vida AAN 2009/2014

(Continua en la pdgina siguiente)
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Tabla IV (Cont.). Preguntas clave en el manejo nutricional de los pacientes con ELA: resumen

de recomendaciones nutricionales

Recomendaciones (grado de recomendacion)

Sociedad cientifica

¢Cudles son las indicaciones y el momento para realizar una gastrostomia?

teniendo en cuenta la relacion riesgo/beneficio/coste y otros aspectos éticos (GPP - 100% de acuerdo)

La gastrostomia de alimentacion estd indicada para pacientes con ELA que presenten problemas en la ingesta oral (B) AAN 2009/2014

La decision sobre la colocacion de una gastrostomia esta justificada en base a estudios no aleatorizados Cochrane 2017

La decision sobre la indicacion y el momento de colocar una gastrostomia debe tomarse con el paciente mediante

un proceso continuo, en el que se tengan en cuenta sus expectativas y deseos y se informe sobre los beneficios y ESPEN 2017

riesgos de la técnica (GPP - 100% de acuerdo)

El momento en el que se debe colocar una gastrostomia depende del paciente, su estado nutricional (pérdida del EFNS 2012

10% de su peso), afectacion bulbar y funcion respiratoria (GCPP)

Se recomienda la colocacion precoz de la PEG (GCPP) EFNS 2012

No existe un momento preciso en el que se deba recomendar la colocacion de la gastrostomia (B) AAN 2009/2014

No existe suficiente evidencia para determinar el mejor momento para colocar una gastrostomia Cochrane 2017

La gastrostomia de alimentacion debe hacerse antes de que exista una pérdida de peso y/o un compromiso

respiratorio severo (GPP - 100% de acuerdo) ESPEN 2017

La PEG y la GR son igual de efectivas y tienen una tasa similar de complicaciones Cochrane 2017

Se recomienda preferentemente la via endoscopica para la realizacion de la gastrostomia (0-97% de acuerdo) ESPEN 2017

La SNG puede utilizarse como via de acceso a corto plazo cuando otra via de NE no sea posible (GCPP) EFNS 2012
¢Esta indicada la nutricién parenteral?

La NP puede utilizarse en ELA avanzada sin acceso para NE (GCPP) EFNS 2012

Sila NE esta contraindicada o no es factible, puede indicarse la NP

En caso de que el paciente rechace la NE o de que esta no sea posible, debe considerarse la NP domiciliaria, ESPEN 2017

IMC: indice de masa corporal; NE: nutricion enteral; NP: nutricion parenteral; DEXA: densitometria dsea; BIA: bioimpedancia. EFNS Task Force 2012: GCPP (Good
Clinical Practice), no existe evidencia pero si un consenso claro entre los expertos de la EFNS. ESPEN 2017: grados de recomendacion SIGN (A, B, 0). GPP: Good
Practice Point, no existe evidencia pero si un consenso entre los expertos de la ESPEN. Cochrane 2017: grados de evidencia y recomendacion GRADE.

Tabla V. Recomendaciones en el proceso de comunicacién del diagndstico de ELA

(modificado de Andersen 2012) (4)

emocional
— Advertir de que se trata de malas noticias

Lugar Silencioso, confortable y privado
Estructura — En persona, cara a cara
— Situacion del médico cercana al paciente, manteniendo el contacto ocular
— Dedicar un tiempo suficiente
— Sin interrupciones externas
Destinatarios | El paciente y las personas de confianza que €l decida
Preparacion — Debemos conocer con antelacion la historia clinica del paciente, sus antecedentes familiares y su estructura de apoyo

Qué debemos | — Averiguar cuanto sabe el paciente sobre la ELA y qué quiere saber
decir — Aportar la informacién de forma gradual, percibiendo las necesidades del paciente

supervivencias de entre cinco y diez afos

— Facilitar cualquier pregunta

— Informar de forma real y honesta de que la enfermedad es incurable y progresiva, pero que el prondstico es muy variable, con

— Observar la reaccion del paciente y de los demas participantes y permitirles que expresen sus emociones
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Tabla V (Cont.). Recomendaciones en el proceso de comunicacion del diagndstico de ELA
(modificado de Andersen 2012) (4)

Lugar Silencioso, confortable y privado

Tranquilizar — Acompafiar el sentimiento de lo devastador del diagndstico, pero incluir frases esperanzadoras sinceras sobre la investigacion
de la enfermedad y la busqueda de nuevos tratamientos

— Explicar que las complicaciones tienen tratamiento

— Subrayar que se aplicaran las medidas necesarias para mantener la funcionalidad y la calidad de vida del paciente

— Asegurar que tendrd el control sobre las decisiones del tratamiento, 0 sea, que podra rechazar o aceptar los tratamientos que se

le propongan

Asegurar que se le facilitaran todos los cuidados hasta el final y que no se encontrara solo

— Facilitar el contacto con asociaciones de pacientes

Discutir la posibilidad de participar en ensayos clinicos

Proponer una segunda opinion médica si el paciente lo sugiere

Como decirlo | — Con carifio, respeto y empatia
Procurado evitar los sentimentalismos y paternalismos
Dar las noticias al ritmo que requiera el paciente: dejar que se exprese

Lenguaje Elegir palabras sencillas y directas, evitar eufemismos y términos médicos

aportarse y los motivos

Registro Resumir en la historia clinica la entrevista y la informacion aportada. Deben recogerse también la informacion que no ha podido

La ELA afecta gravemente al proceso de alimentacion y al esta-
do nutricional. Esta demostrado que la desnutricion, junto con
la disminucion de la FVC, es uno de los factores prondsticos de
supervivencia mas relevantes. Una pérdida de mas del 5-10%
de peso duplica el riesgo de muerte. De entre todos los factores
que predisponen a malnutricion, la disfagia es el mas importan-
te. El cribado de malnutricion y el tratamiento apropiado deben
implementarse de forma precoz, desde el mismo momento del
diagnéstico, adelantandose a la aparicion de la disfagia, la des-
nutricion y la discapacidad.

Una de las cuestiones éticas fundamentales en el manejo de la
ELA recae sobre la indicacion de la realizacion de una gastrosto-
mia de alimentacion. En principio, al igual que respecto al soporte
ventilatorio, es necesario plantear precozmente, practicamente
desde el diagnostico, la necesidad de un tratamiento nutricional
especifico y 1a colocacion de una via de acceso segura para el
mantenimiento de la alimentacion. La decision sobre la indicacion
y el momento de realizar una gastrostomia debe basarse en 0s
deseos y expectativas del paciente tras haber sido expuestas las
evidencias disponibles en cada momento. Actualmente, el riesgo
de complicaciones de la gastrostomia en manos expertas es mini-
mo, similar al de otras indicaciones, y depende fundamentalmente
del estado nutricional y la funcion respiratoria del paciente.

Si bien es cierto que por el momento no se ha podido demostrar
que el soporte nutricional mejore el prondstico vital de los pacien-
tes con ELA, su objetivo primordial debe ser el mantenimiento de
un correcto estado de nutricion e hidratacion. En este sentido, la
NP domiciliaria debe plantearse de forma excepcional para los
pacientes con ELA en los que no se pueda o deba indicar la NE,
siguiendo los mismos protocolos éticos que en otras situaciones
clinicas.
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IN Memoriam

Pilar Marco Garde (1944-2018)

Jesus M. Culebras' y Abelardo Garcia de Lorenzo?

"De la Real Academia de Medicina y Cirugia de Valladolid. Presidente de Honor de la SENPE. Director Honorario de Nutricion Hospitalaria. Director de Journal of Negative and No
Positive Results. acProfesor Titular de Cirugia. acCatedratico de Medicina Critica y Metabolismo-UAM. Jefe de Servicio de Medicina Intensiva. Hospital Universitario La Paz-Carlos Il/
IdiPAZ. Presidente de la Fundacion SENPE. Académico de Honor de la Academia Espariola de Nutricion y Dietética

Ha fallecido el 1 de agosto de 2018 Pilar Marco Garde, la
primera Jefa de Servicio de Medicina Intensiva de Espafia. Pilar
nacio en Caparroso (Navarra). Contaba con gracia, tipificando el
caracter de sus paisanos que, siendo como eran muy devotos
del patron del pueblo, cuando el agua de lluvia se retrasaba mas
de la cuenta, amenazaban con tirarlo al rio. Estudié Bachillerato
en San Sebastian y la licenciatura en Medicina en Zaragoza. Se
especializo en Medicina Intensiva junto al Prof. Aguado Matorras
en el Servicio de Medicina Intensiva del Hospital Universitario La
Paz de Madrid.

Obtuvo el grado de Doctor por la Universidad Autonoma de
Madrid. Cuando Pilar leyd la tesis doctoral, algunos amigos nos
acercamos para ver su exposicion y defensa. Nuestra sorpresa
fue que cuando llego el presidente del tribunal, Juan Martinez
Lopez de Letona, abrid la sesion diciendo de forma autoritaria:
“iLea usted las conclusiones!”. El acto académico concluyo en
pocos minutos. Afortunadamente, obtuvo la méaxima calificacion.

En el afio 1979 accedio a la plaza de Jefa de Servicio por
oposicion en el actual Hospital Universitario Donostia. Su gestion
brillante le permitié hacer un servicio de medicina intensiva dis-
tribuido en tres areas que fue de lo mas elegante y aparente del
pais, con vistas espectaculares.

En los arios dificiles de la lucha contra ETA, Pilar supo gestionar
muy bien la atencion a los no pocos presos, alguno de ellos con
alto cargo, que de la organizacion terrorista desfilaron por su
servicio. Hablaba con ellos largamente, siempre con cien 0jos y
oidos porque era consciente de que podia haber personal de su
propio servicio simpatizante o adscrito a ETA. En alguna ocasion
quiso intuir que sus razonamientos hacian mella en la filosofia
y en las convicciones de alguno de ellos. Pilar dirigio el servicio
hasta su jubilacion en 2015.

Siendo como era una experta en Metabolismo y Nutricion, tuvo
mucha vinculacion con SENPE, y era respetada y querida por
los intensivistas de nuestra sociedad aunque nunca accediera a
cargos directivos. De hecho participd en una de las tres mesas
redondas de la Primera Reunion Nacional de la SENPE celebrada

en Bilbao en el lejano mes de mayo
de 1979 (1), siendo ya flamante Jefa
de Servicio de Medicina Intensiva. La
mesa redonda “Nutricion parenteral
en el enfermo critico” fue moderada
por Javier Zaldumbide (Miembro de
Honor de SENPE, fallecido hace dos
anos) de Bilbao, que era también
secretario de aquella reunion. Los
demas ponentes de la mesa redon-
da eran, Abelardo Garcia de Lorenzo
de Bilbao, Juan Gomez Rubi de Mur-
cia, Antonio Garijo de Méalaga, Vicente Bixquert de Murcia y Félix
Lenguas de Madrid.

Particip6 activamente en el Manual de Medicina Intensiva edi-
tado por Montejo y Garcia de Lorenzo, que ya va por su séptima
edicion. De hecho ha sido coeditora del mismo en alguna de las
ediciones anteriores.

Pilar fue miembro de diversas asociaciones cientificas de
ambito estatal, europeo y americano, en las que participé muy
activamente. Fue miembro de comisiones técnicas asesoras del
Servicio Vasco de Salud; participd en el consejo asesor de Euskadi
de enfermedades cardiovasculares y en el Comité de Trasplantes
del Pais Vasco. Fue codirectora del Master de Urgencias y Emer-
gencias de la Universidad del Pais Vasco e investigadora principal
en diferentes trabajos relacionados con las enfermedades cardia-
cas, con numerosas publicaciones en revistas cientificas de su
especialidad. Presidid diversos congresos nacionales y despidio
su vida laboral en 2015 presidiendo el Congreso de Medicina
Intensiva celebrado en el Palacio Kursaal de San Sebastian.

En uno de los cursos recientes de postgrado organizados en la
Cristalera, edificio sito en Miraflores de la Sierra propiedad de la
Universidad Auténoma de Madrid, dijo: “El diagnostico y el trata-
miento del paciente critico en los servicios de medicina intensiva
pasa por conocer su composicion corporal y l0s procesos meta-
bélicos y nutritivos en las fases de estrés. No es casualidad que
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muchos de los jefes de servicio de Medicina Intensiva de nuestro
pais hayan desempefiado labores destacadas en la SENPE. Pongo
por ejemplo a Tomas Caparros de la Fundacion Jiménez Diaz, Ser-
gio Ruiz Santana del Hospital Insular de Las Palmas, Juan Carlos
Montejo del Hospital 12 de Octubre de Madrid, Abelardo Garcia
de Lorenzo del Hospital Universitario La Paz y muchos otros.”

Tras su jubilacion, Pilar Marco ha dedicado sus esfuerzos hacia
el voluntariado, formando parte de los gestores de la Fundacion
Aubixa, para dar impulso a la concienciacion social sobre el enve-
jecimiento y, dentro de €l, sobre la enfermedad de Alzheimer y otras
demencias. Como Presidenta de esta Fundacion liderd el objetivo de
hacer frente al reto del envejecimiento y las demencias.

[Nutr Hosp 2018;35(5):1252-1253]
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Pilar Marco era una muijer inteligente, tenaz vy justa, lo que le
valio el carifo y el respeto de sus amigos, de sus colaboradores
y de sus subalternos. Transmitimos nuestras condolencias a su
marido, Eduardo Aguado, a su hija Maria y a sus nietos Carmen,
Javier y Lucia.

Descanse en paz.
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