ISSN: 2173-1292

Revista Espanola de
Nutricion Humana
y D i Etéti ca // Elﬂ%qgsnhl\Jla%‘rlrgﬁolnm;nd Dietetics

m
B
s
@
et
e
(=]
>
©
=
©
E
=]
g
=
©
=
=]
S
z
)
o°
o
o
=
©
=
0
w
m
i
&
>
[
x

Vo)UY= LNV ISXoWA Octubre - Diciembre 2022

EDITORIAL

Retos de la nutricién y la dietética en la diversidad sexual y de género

INVESTIGACIONES

High free sugars content in regular and low-calorie sweetened beverages from the
Argentine market

Seguridad alimentaria y nutricional en México durante la pandemia por SARS-CoV-2:
Revisién sistematica

Knowledge about Pesticides Use and Consumption of Fruit and Legumes in Growers and
Consumers in the Province of Nador, Morocco. Results from a Survey Study

Dietary supplement use and associated variables among Turkish women: cross-sectional
study

The relationship between body image and anthropometric measurements among adolescent
girls during menstrual and non-menstrualtime periods: a cross-sectional study

Evaluacién de las vias de deterioro de una salsa artesanal para su comercializacién

Niveles elevados de fibrindgeno en el sujeto delgado metabdlicamente obeso: un estudio
transversal analitico a partir de una muestra de pobladores peruanos

Consumo de leche entera de vaca y pérdida de masa grasa en pacientes ambulatorios
con obesidad o sobrepeso en el estado de México

Food consumption and weight status among students in the third cycle of basic education
and their parents: a cross-sectional study

Evaluation of the relationship between chronotype, adherence totthe Mediterranean diet,
and cardiometabolic health in adults

"AQ' ACADEMIA Scimago Journal Rank (SJR): 0.149
CONSEJO GENERAL \‘P ESPANOLA DE
DE COLEGIOS OFICIALES DE @', Lo NUTRICION WWW.

VOLUMEN 26 « NUMERO 4 « Octubre/Diciembre 2022 « Pags. 242 - 347

Dietistas-Nutricionistas ' ®W vDIETETICA fhopEN ACCESS renhyd.org



Revista Espanola de

Nutricion Humana y Dietética

{2
BT

Spanish Journal of Human Nutrition and Dietetics

ll»\l' ACADEMIA

\t! ESPANOLA pr:
@. Ly NUTRICION
& P8 v DIETETICA

CONSEJO GENERAL
DE COLEGIOS OFICIALES DE
Dietistas-Nutricionistas

Miembro de:

AIBAN: Alianza Iberoamericana de Nutricionistas.
CIENUT: Comité internacional por la Estandarizacion de la Nutriologia.

EFAD: Federacion Europea de Asociaciones de Dietistas.

ICDA: Confederacién Internacional de Asociaciones de Dietistas.

COMITE EDITORIAL

Editora Jefe:

Eva Maria Navarrete Mufioz
Universidad Miguel Herndndez, Espaia.

Editora Honoraria:

Nahyr Schinca Lecocq
Academia Espafiola de Nutricion y Dietética,
Espana.

Editores/as Asociados/as:

Rafael Almendra-Pegueros
Laboratorio de Investigacion Traslacional
en Farmacologia, Facultad de Medicina,
Universidad Auténoma de San Luis Potosi
(UASLP), México.

Evelia Apolinar Jiménez

Unidad de Metabolismo y Nutricién,
Departamento de Investigacién, Hospital
Regional de Alta Especialidad del Bajio,
Secretaria de Salud, México.

Néstor Benitez Brito
Direccién General de Salud Pdblica, Servicio
Canario de Salud, Universidad Isabel I, Esparia.

Diego A. Bonilla

Divisién de Investigacion, Dynamical Business
& Science Society — DBSS International SAS,
Colombia.

Beatriz Catherine Bonilla-Untiveros
Instituto Nacional de Salud, Perd.

Saby Camacho Lépez.
Nutrir México, México.

Miguel Angelo dos Santos Duarte Junior
Doctorando en Epidemiologia y Salud Pablica,
Facultad de Medicina, Universidad Auténoma de
Madrid, Espana.

Samuel Durdn Agtiero
Universidad San Sebastidn, Chile.

Tania Ferndndez-Villa )
Departamento de Ciencias Biomédicas, Area de

Medicina Preventiva y Salud Pdblica, Universidad
de Ledn, Espafia.

Amparo Gamero Lluna

Departamento de Medicina Preventiva y Salud
Publica, Ciencias de la Alimentacién, Toxicologia
y Medicina Legal, Facultad de Farmacia,
Universitat de Valéncia, Esparia.

Ashuin Kammar Garcia

Instituto Nacional de Ciencias Médicas y
Nutricién Salvador Zubirdn, Instituto Politécnico
Nacional, México.

Macarena Lozano-Lorca
Departamento de Medicina Preventiva y Salud
Publica, Universidad de Granada, Espania.

José Miguel Martinez-Sanz

Grupo de Investigacién en Alimentacién

y Nutricién (ALINUT), Departamento de
Enfermeria, Facultad de Ciencias de la Salud,
Universidad de Alicante, Espaia.

Edna Judith Nava Gonzdlez

Facultad de Salud Piblica y Nutricion,
Universidad Auténoma de Nuevo Leén, México.

Edgar Pérez Esteve
Departamento de Tecnologia de Alimentos,
Universitat Politécnica de Valéncia, Espafia.

Alberto Pérez-Lépez
Departamento de Ciencias Biomédicas,
Universidad de Alcald, Espaiia.

Fanny Petermann-Rocha

College of Medical, Veterinary and Life Sciences,
University of Glasgow, Reino Unido; Facultad de
Medicina, Universidad Diego Portales, Chile.

Editor Gestor:

Eduard Baladia

Centro de Andlisis de la Evidencia Cientifica,
Academia Espaiiola de Nutricion y Dietética,
Espana.

CONSEJO EDITORIAL EJECUTIVO

Nutricién basica y aplicada:

Alfredo Martinez (coordinador)
Universidad de Navarra, Pamplona, Espaia.

Itziar Zazpe Garcia
Universidad de Navarra, Pamplona, Esparia.

Marta Cuervo Zapatel
Universidad de Navarra, Pamplona, Espaia.

Marta Garaulet Aza
Universidad de Murcia, Espafia.

José Luis Santos (Chile)
Pontificia Universidad Catdlica de Chile, Chile.

Nutricion clinica y hospitalaria:

Maria del Mar Ruperto Lépez (coordinadora)
Universidad Alfonso X el Sabio, Madrid, Espafia.

Violeta Moize Arcone
Grupo Hospitalario Quirén, Espafia.

Maria Garriga Garcia
Hospital Universitario Ramén y Cajal, Espaiia.

Emili Ros Rahola
Hospital Clinico de Barcelona, Espaia.

Horacio Gonzalez (Argentina)

Hospital de Nifios Sor Maria Ludovica, Argentina.

Josefina Bressan (Brasil)
Universidad Federal de Vicosa, Brasil.

Educaci6n alimentaria y sanitaria:

Manuel Mofino

Colegio Oficial de Dietistas-Nutricionistas de les
llles Balears, Espaia.

Edurne Simén

Universidad del Pais Vasco, Esparia.
Francisco Gdmez Pérez

Ayuntamiento de Vitoria-Gasteiz, Espaia.

Graciela Gonzalez (Argentina)

Asociacién Argentina de Dietistas y
Nutricionistas, Argentina.

Cultura alimentaria,

sociologia, antropologia de la
alimentacion y psicologia:

Elena Espeitx (coordinadora)
Universidad de Zaragoza, Espana.

Joy Ngo

Fundacion para la Investigacion Nutricional,
Barcelona, Espaiia.

Gemma Lépez-Guimerd
Universidad Auténoma de Barcelona, Espaiia.

Pilar Ramos
Universidad de Sevilla, Esparia.

Patricia Marcela Aguirre de Tarrab (Ar-
gentina)

Instituto de Altos Estudios Sociales (IDAES),
Argentina.

Cooperacion Humanitaria

y Nutricion:

José Miguel Soriano del Castillo (coordinador)
Universidad de Valencia, Espaia.

Alma Palau Ferré
Colegio Oficial de Dietistas y Nutricionistas de la
Comunitat Valenciana, Esparia.

Gloria Doménech
Universidad de Alicante, Espania.

Estefania Custodio
Instituto de Salud Carlos Ill, Esparia.

Faviola Susana Jiménez Ramos (Pert)
Red Peruana de Alimentacion y Nutricion
(RPAN), Perd.

Hilda Patricia Nufez Rivas (Costa Rica)
Instituto Costarricense de Investigacién y
Ensefianza en Nutricién y Salud (INCIENSA),
Costa Rica.

Geraldine Maurer Fossa (Pert)
Alerta Nutricional, Perd.

Tecnologia culinaria y gastronomia:

Giuseppe Russolillo (coordinador)
Asociacion Espafiola de Dietistas -Nutricionistas,
Barcelona, Espaia.

Antonio Vercet
Universidad de Zaragoza, Espana.

Alicia Bustos
Universidad de Navarra, Espana.

Yolanda Sala
Asociacion Espafiola de Dietistas-Nutricionistas,
Espana.

Javier Garcia-Luengo Manchado
Escuela Universitaria de Artes y Espectdculos,
Universidad Rey Juan Carlos, Espafia.

Andoni Luis Aduriz
Mugaritz, Esparia.

Bromatologia, toxicologia y
seguridad alimentaria:

Iciar Astiasaran (coordinadora)
Universidad de Navarra, Espana.

Roncesvalles Garayoa
Universidad de Navarra, Espana.

Carmen Vidal Carou
Universidad de Barcelona, Espania.

Diana Ansorena
Universidad de Navarra, Espafia.

Maria Teresa Rodriguez Estrada (/talia)
Universidad de Bologna, Italia.

Nutricién Comunitaria
y Salud Publica:

Mz del Rocio Ortiz (coordinadora)
Universidad de Alicante, Espaia.

Andreu Farran
Universidad de Barcelona, Espana.

Carlos Alvarez-Dardet
Universidad de Alicante, Espaia.

Jesus Vioque
Universidad Miguel Herndndez, Espaiia.

Qdilia I. Bermudez (Estados Unidos)
Tufts University School of Medicine, Estados
Unidos.

Dietética Aplicada y Dietoterapia:

Julia Wdrnberg
Universidad de Mdlaga, Esparia.

Cleofé Pérez-Portabella Maristany
Hospital Vall d’Hebron, Espaiia.

Marina Torresani
Universidad de Buenos Aires, Argentina.

Laura Lépez
Universidad de Buenos Aires, Argentina.

Consejo Editorial consultivo:

Josep Boatella
Universidad de Barcelona, Esparia.

Pilar Cervera
Asociacion Espaiiola de Dietistas-Nutricionistas,
Espania.

Margarita Jansa
Hospital Clinico de Barcelona, Espaiia.

Ana Pérez-Heras
Hospital Clinico de Barcelona, Esparia.

Mercé Planas
Hospital Vall d’Hebron, Espaiia.

Ramén Tormo
Grupo Hospitalario Quirén, Esparia.



Revista Espanola de

Nutricion Humana y Dietética

ANBILE g

+ i
§ %
= 5
% F
%, &

i
L —

Spanish Journal of Human Nutrition and Dietetics

l!w.' ACADEMIA
\t! ESPANOLA pr:
. Ly NUTRICION

@§ 9Q DIETETICA

CONSEJO GENERAL
DE COLEGIOS OFICIALES DE
Dietistas-Nutricionistas

Miembro de:

AIBAN: Alianza Iberoamericana de Nutricionistas.

CIENUT: Comité internacional por la Estandarizacién de la Nutriologia.

EFAD: Federacion Europea de Asociaciones de Dietistas.

ICDA: Confederacién Internacional de Asociaciones de Dietistas.

L ]
PATRONATO DE LA AEND (2018)
Giuseppe Russolillo Femenias Martina Miserachs Blasco Yolanda Sala Vidal
Presidente Vicepresidenta Segunda y Miembro de Honor Patrona y Emérita de Honor
Cleofé Pérez Portabella Maria Casadevall Moliner Antonio Valls
Emérita y Vicepresidente Primera Patrona 'y Miembro de Honor Secretario del Patronato y Miembro de Honor
Iva Marques Lopes Nahyr Schinca Lecocq Alma Palau Ferré
Patrona y Miembro de Honor Patrona Emérita y Editora Honoraria de Actividad Dietética Miembro de Honor
L ]

CONSEJO GENERAL DE DIETISTAS-NUTRICIONISTAS DE ESPANA

COMISION EJECUTIVA PLENO

Presidencia
Alma Palau Ferré

Vicepresidencia |

Representantes de los Colegios Profesionales
Ménica Herrero Martin (Aragén)
Manuel Mofiino Gémez (Baleares)

Presidencia del Patronato de la Academia Espafiola
de Nutricion y Dietética
Giuseppe Russolillo Femenias

M2 José Ibdfez Rozas

Vicepresidencia ll
Manuel Mofiino Gémez

Secretaria

Giuseppe Russolillo Femenias (Navarra)
Ingortze Zubieta Aurtenche (Euskadi)
Luis Frechoso (Asturias)

Maria Gonzdlez (Galicia)

Eva Maria Pérez Gentico (La Rioja)

Alba M2 Santaliestra Pasias

Vicesecretaria
Luis Frechoso Valenzuela

. Cleofé Pérez Portabella
Tesoreria

Alicia Salido Serrano

Vicetesoreria
Eva M2 Pérez Gentico

Narelia Hoyos Pérez (Cantabria)

Presidenta de la Comision Deontoldgica Nacional

Representantes de las Asociaciones Profesionales
Mdnica Pérez Garcia (Extremadura)

Fundacién Academia Espafiola de Nutricién y Dietética: C/ Luis Morondo, 4 « Oficina 5 » 31006 Pamplona (Espafia).

La licencia de esta obra le permite compartir, copiar, distribuir, ejecutar y comunicar pu-
blicamente la obra bajo las condiciones de correcta atribucién, debiendo reconocer los
créditos de la obra de la manera especificada por el autor o el licenciante (pero no de una
manera que sugiera que tiene su apoyo o que apoyan el uso que hace de su obra).

La Fundacion Academia Espaola de Nutricion y Dietética se opone de forma expresa me-
diante esta licencia al uso parcial o total de los contenidos de la Revista Espafiola de
Nutricién Humana y Dietética para fines comerciales.

La licencia permite obras derivadas, permitiendo alterar, transformar o generar una obra
derivada a partir de esta obra.

Mas informacién: https://creativecommons.org/licenses/by-nc-sa/4.0/deed.es_ES

La Fundacién Academia Espafiola de Nutricién y Dietética no tendra responsabilidad algu-
na por las lesiones y/o dafios sobre personas o bienes que sean el resultado de presuntas
declaraciones difamatorias, violaciones de derechos de propiedad intelectual, industrial o
privacidad, responsabilidad por producto o negligencia. Tampoco asumiran responsabili-
dad alguna por la aplicacién o utilizacion de los métodos, productos, instrucciones o ideas
descritos en el presente material. En particular, se recomienda realizar una verificacién
independiente de los diagndsticos y de las aplicaciones terapéuticas.

Suscripcion anual:
Formato online: gratuito (open access).

Proteccion de datos:
Fundacién Academia Espafiola de Nutricién y Dietética, declara cumplir lo dispuesto por la
Ley Orgdnica 15/1999, de 13 de diciembre, de Proteccion de Datos de Cardcter Personal.

Correo electrénico: manager@renhyd.org
Depésito legal: B-17288-2011
ISSN (print): 2173-1292 « ISSN (online): 2174-5145


mailto:j.manager@renhyd.org

Revista Espanola de e D

y Dietética

Nutricion Humana y Dietetica e

Spanish Journal of Human Nutrition and Dietetics

Volumen 26 ¢ Niumero 4 ¢ Octubre - Diciembre 2022

www.renhyd.org

‘ SUMARIO

EDITORIAL

Retos de la nutricidn y la dietética en la diversidad sexual y de género

Rafael Almendra-Pegueros, Claudia Troncoso-Pantoja, Tania Ferndndez-Villa, Amparo Gamero, Patricio Pérez-Armijo, Fanny
Petermann-Rocha, Edgar Pérez-Esteve, Néstor Benitez Brito, Saby Camacho-Lépez, Alberto Pérez-Lépez, Edna J Nava-Gonzdlez, i
Evelia Apolinar-Jiménez, Macarena Lozano Lorca, Blanca Riquelme Gallego, Ashuin Kammar-Garcia, Eva Maria Navarrete-Mufioz ........... pag. 242 - 245

INVESTIGACIONES

Alto contenido de aziicares en bebidas regulares y bajas calorias del mercado argentino
Maria E Chulibert, Maela Lupo, Brenda L Fina, Maria C Olguin, Fabiana Garcia, Marta Posadas, Alfredo Rigalli, Mercedes Lombarte ........ pag. 246 - 254

Seguridad alimentaria y nutricional en México durante la pandemia por SARS-CoV-2:

Revisidn sistematica

Elisa Cuatlayo Meza, Paola Luna Lopez, Oscar Geovany Enriquez-Martinez, Karen Villasefior Lopez, Fernanda Cristina de Abreu .

Quintela Castro, Taisa Sabrina Silva Pereira pdg. 255 - 267

Conocimientos sobre el uso pesticidas y el consumo de frutas y legumbres en
agricultores y consumidores en la provincia de Nador, Marruecos. Resultados de una
encuesta

Kamal Aberkani, Fatima Zahra Briach, Hassan Ghazal, Salah Ed-dine Samri pdg. 268 - 276

Uso de suplementos dietéticos y variables asociadas entre mujeres turcas:
estudio transversal

Elif Didem Ors, Zeynep Géktas pag. 277 - 284

La relacién entre la imagen corporal y medidas antropométricas en adolescentes
durante el periodo menstrual y no menstrual: un estudio transversal

Perim Fatma Tiirker, Hilal Caliskan, Sinem Bayram pag. 285 - 293

Evaluacidn de las vias de deterioro de una salsa artesanal para su comercializacién

Ashuin Kammar-Garcia, Martin Lazcano-Herndndez, Obdulia Vera Lopez, Irishina Yafiez-Bahena, Orietta Sequra-Badilla,
Gladys Quezada-Figueroa, Javier Mancilla-Galindo, Addi Rhode Navarro-Cruz pdg. 294 - 302

Niveles elevados de fibrinégeno en el sujeto delgado metabdlicamente obeso: un
estudio transversal analitico a partir de una muestra de pobladores peruanos

Victor Juan Vera-Ponce, Gianella Zulema Zefias-Trujillo, Jenny Raquel Torres-Malca, Liliana Cruz-Ausejo, Mario J
Valladares-Garrido, Jesds Enrique Talavera, José M Vela-Ruiz, Jhony A De La Cruz-Vargas pdg. 303 -311

Consumo de leche entera de vaca y pérdida de masa grasa en pacientes ambulatorios con
obesidad o sobrepeso en el estado de México

Daniela Merchant, Ligia Stella Guerrero pdg. 312 - 323

Consumo de alimentos y estado de peso en estudiantes de tercer ciclo de educacién
basica y sus padres: un estudio transversal

Leandro Oliveira, Francisco Sousa, Maria Graca da Silveira pdg. 324 - 337

Evaluacién de la relacion entre cronotipo, adherencia a la dieta mediterranea y salud
cardiometabdlica en adultos

Sevil Karahan Yilmaz, Filiz Yangilar pdg. 338 - 347



www.renhyd.org

Revista Espanola de et D

y Dietética

Nutricion Humana y Dietetica —

Spanish Journal of Human Nutrition and Dietetics

Volume 26 e Issue 4 e October - December 2022
www.renhyd.org _
‘ CONTENTS

EDITORIAL

Challenges of nutrition and dietetics in sexual and gender diversity

Rafael Almendra-Pegueros, Claudia Troncoso-Pantoja, Tania Ferndndez-Villa, Amparo Gamero, Patricio Pérez-Armijo, Fanny
Petermann-Rocha, Edgar Pérez-Esteve, Néstor Benitez Brito, Saby Camacho-Lépez, Alberto Pérez-Lépez, Edna J Nava-Gonzdlez,
Evelia Apolinar-Jiménez, Macarena Lozano Lorca, Blanca Riguelme Gallego, Ashuin Kammar-Garcia, Eva Maria Navarrete-Muioz .......... pag. 242 - 245

INVESTIGATIONS

High free sugars content in regular and low-calorie sweetened beverages from the
Argentine market
Maria E Chulibert, Maela Lupo, Brenda L Fina, Maria C Olguin, Fabiana Garcia, Marta Posadas, Alfredo Rigalli, Mercedes Lombarte ........ pag. 246 - 254

Food Security and Nutrition in Mexico During the SARS-CoV-2 Pandemic: Systematic
Review

Elisa Cuatlayo Meza, Paola Luna Lopez, Oscar Geovany Enriquez-Martinez, Karen Villasefior Lopez, Fernanda Cristina de Abreu
Quintela Castro, Taisa Sabrina Silva Pereira pdg. 255 - 267

Knowledge about Pesticides Use and Consumption of Fruit and Legumes in Growers and
Consumers in the Province of Nador, Morocco. Results from a Survey Study

Kamal Aberkani, Fatima Zahra Briach, Hassan Ghazal, Salah Ed-dine Samri pdg. 268 - 276

Dietary supplement use and associated variables among Turkish women: cross-
sectional study

Elif Didem Ors, Zeynep Géktag pag. 277 - 284

The relationship between body image and anthropometric measurements among
adolescent girls during menstrual and non-menstrualtime periods: a cross-sectional
study

Perim Fatma Tiirker, Hilal Caliskan, Sinem Bayram pag. 285 - 293

Evaluation of deterioration pathways of an artisanal sauce for its marketing

Ashuin Kammar-Garcia, Martin Lazcano-Herndndez, Obdulia Vera Lopez, Irishina Yafiez-Bahena, Orietta Sequra-Badilla,
Gladys Quezada-Figueroa, Javier Mancilla-Galindo, Addi Rhode Navarro-Cruz pdg. 294 - 302

Elevated levels of fibrinogen in metabolically obese normal-weight subjects: a cross-
sectional analysis of a sample of Peruvian inhabitants

Victor Juan Vera-Ponce, Gianella Zulema Zefias-Trujillo, Jenny Raquel Torres-Malca, Liliana Cruz-Ausejo, Mario J
Valladares-Garrido, Jesus Enrique Talavera, José M Vela-Ruiz, Jhony A De La Cruz-Vargas pdg. 303 -311

Whole cow’s milk consumption and fat mass loss in obese or overweight outpatients
in the state of Mexico

Daniela Merchant, Ligia Stella Guerrero pdg. 312 - 323

Food consumption and weight status among students in the third cycle of basic
education and their parents: a cross-sectional study

Leandro Oliveira, Francisco Sousa, Maria Graca da Silveira pdg. 324 - 337

Evaluation of the relationship between chronotype, adherence to the Mediterranean
diet, and cardiometabolic health in adults

Sevil Karahan Yilmaz, Filiz Yangilar pdg. 338 - 347



www.renhyd.org

Rev Esp Nutr Hum Diet. 2022; 26(4): 242 - 245

Freely available online rh OPEN ACCESS

Revista Espariola de o

Nutricion Humana

Revista Espanola de
Nutricion Humana y Dietética ®

Spanish Journal of Human Nutrition and Dietetics “*

www.renhyd.org _

EDITORIAL

Retos de la nutricidn y la dietética en la diversidad sexual y de género

Rafael Almend ra-Peguerosa’*, Claudia Troncoso-Pantoiab, Tania Fernéndez-ViIIac’d, Amparo Gamero®,
Patricio Pérez-A_rmiiof, Fanny Petermann-Rocha¥, Edgar Pérez-Esteveh, Néstor Benitez Brito', Saby
Camacho-Lépgz"k, Alberto Pérez-Lépez', Edna ] Nava-Gonzalez™, Evelia Apolinar-]iménezn, Macarena
Lozano Lorca", Blanca Riquelme Gallegoo, Ashuin Kammar-Garcia®, Eva Maria Navarrete-Mufioz®"

aInstitut d’Investigacié Biomeédica Sant Pau (IIB SANT PAU), Barcelona, Espafia.
Centro de Investigacion en Educacion y Desarrollo (CIEDE-UCSC), Departamento de Salud Publica, Facultad de Medicina, Universidad Catdlica
de la Santisima Concepcién, Concepcién, Chile.
cGrupo de Investigacion en Interacciones Gen-Ambiente y Salud (GIIGAS) - Instituto de Biomedicina (IBIOMED), Universidad de Leén, Ledn, Espaiia.
Centro de Investigacion Biomédica en Red de Epidemiologia y Salud Pdblica (CIBERESP), Madrid, Espafia.
eDepartamento de Medicina Preventiva y Salud Pablica, Ciencias de la Alimentacién, Toxicologia y Medicina Legal, Facultad de Farmacia,
Universitat de Valencia, Valencia, Espafa.
Departamento de Medicina Preventiva y Salud Publica, Facultad de Farmacia, Universidad del Pais Vasco UPV/EHU, Vitoria-Gasteiz, Espaiia.
gCentro de investigacién Biomédica, Facultad de Medicina, Universidad Diego Portales, Santiago, Chile.
. Departamento de Tecnologia de Alimentos, Universitat Politécnica de Valéncia, Valencia, Espafia.
! Departamento de Ingenieria Quimica y Tecnologia Farmacéutica, Area de Nutricién y Bromatologia, Facultad de Farmacia, Universidad de La
. Laguna, San Cristobal de La Laguna, Santa Cruz de Tenerife, Espafia.
J Nutrir México, Ciudad de México, México.
Escuela de Medicina y Ciencias de la Salud, Tecnolégico de Monterrey, Ciudad de México, México.
Departamento de Ciencias Biomédicas, Facultad de Medicina y Ciencias de la Salud, Universidad de Alcald, Madrid, Espafa.

Facultad de Salud Pdblica y Nutricién, Universidad Auténoma de Nuevo Le6n, Monterrey, Nuevo Ledn, México.
Unidad de Metabolismo y Nutricién, Departamento de Investigacién, Hospital Regional de Alta Especialidad del Bajio, Secretaria de Salud, México.

ot 3

Departamento de Enfermeria, Facultad de Ciencias de la Salud de Ceuta, Universidad de Granada, Ceuta, Espafa.
Instituto de Investigacion Biosanitaria de Granada (Ibs.Granada), Granada, Espana.
PDireccic’)n de Investigacién, Instituto Nacional de Geriatria, Ciudad de México, México.
qGrupo de investigacion en Terapia Ocupacional (InTeO), Departamento de Patologia y Cirugia, Universidad Miguel Herndndez, Alicante, Espana.

I'Instituto de Investigacion Sanitaria y Biomédica de Alicante (ISABIAL), Alicante, Espafia.
*ralmendra@santpau.cat

Editora Asignada: Eva Maria Navarrete-Mufioz. Universidad Miguel Herndndez, Alicante, Espafia.

Recibido el 14 de diciembre de 2022; aceptado el 15 de diciembre de 2022; publicado el 30 de diciembre de 2022.

CITA

Almendra-Pegueros R, Troncoso-Pantoja C, Fernandez-Villa T, Gamero A, Pérez-Armijo P, Petermann-Rocha F,
Pérez-Esteve E, Benitez Brito N, Camacho-Lépez S, Pérez-Lépez A, Nava-Gonzalez EJ, Apolinar-Jiménez E, Lozano
Lorca M, Riquelme Gallego B, Kammar-Garcia A, Navarrete-Munoz EM. Retos de la nutricién y la dietética en la
diversidad sexual y de género. Rev Esp Nutr Hum Diet. 2022; 26(4): 242-5. doi: https://10.14306/renhyd.26.4.1853

Obra bajo Licencia Creative Commons Reconocimiento-NoComercial-Compartirlgual 4.0 Internacional.

doi: https://10.14306/renhyd.26.4.1853

Mds informacién: http://creativecommons.org/licenses/by-nc-sa/4.0/


www.renhyd.org

Rev Esp Nutr Hum Diet. 2022; 26(4): 242 - 245

Retos de la nutricion y la dietética en la diversidad sexual y de género

La Declaracién Universal de los Derechos Humanos reco-
noce que toda persona tiene derecho a un nivel de vida
que le garantice su salud y bienestar, cubriendo necesi-
dades bdsicas relativas a la alimentacién, vestimenta,
vivienda, asistencia médica y servicios sociales’. Sin em-
bargo, se ha descrito que las personas que pertenecen a
las minorias sexuales y de género (Comunidad LGBTIQ+)
se enfrentan a diversas barreras que dificultan el acceso
adecuado y oportuno a servicios de salud; obstdculos que
derivan de la estigmatizacidn, discriminacién o desprotec-
cion de parejas del mismo sexo por el Estado y, por des-
conocimiento, en una errénea identificacién y abordaje de
las necesidades de salud especificas de esta poblacién?=.

Aunque en la mayoria de las encuestas de salud y/o vi-
gilancia epidemioldgica no se indaga sobre la diversidad
sexual y de género®, la evidencia reciente apunta que las
minorias sexuales y de genéro presentan una mayor pre-
valencia de enfermedades, tanto mentales como fisicas,
en comparacién con la poblacién cis-heterosexual. Se ha
documentado que este colectivo presenta mayor riesgo de
presentar problemas de salud mental (depresion, ansie-
dad o conducta suicida), consumo de sustancias psicoac-
tivas (alcohol o tabaco), enfermedades cardiovasculares,
osteoporosis, diversos tipos de cdnceres (colorrectal, higa-
do, mama, ovario, cervical, prostdtico y testicular) e infec-
ciones de transmision sexual. En relacién con la nutricion
y la alimentacién, se evidencia una mayor presencia de
distorsién o alteraciones de la imagen, peso y composi-
cién corporal, asi como con un mayor riesgo al desarrollo
de conductas alimentarias desadaptativas“® Todo esto se
acentda con el acceso a dietas de baja calidad, inseguri-
dad alimentaria, riesgo de malnutricién por déficit duran-
te el envejecimiento, asi como a las necesidades de salud
especificas para cada grupo de la diversidad sexual y de
género en todo el ciclo vital®?*2 Ademds, no es ajena la
evidencia que ha mostrado que la pandemia por COVID-19
tuvo mayor impacto en esta comunidad®.

De acuerdo al perfil de salud que caracteriza a las mi-
norias sexuales y de género, el colectivo de dietistas-nu-
tricionistas (D-N) se encuentra ante importantes desafios
que deben atender para participar en la reduccion de
la inequidad en el acceso a los servicios de salud por la
diversidad sexual y de género. Desde el comité editorial
de la Revista Espafiola de Nutricién Humana y Dietética
(RENHyD), se han identificado algunos de los retos claves
a atender:

1.Sensibilizacion ante la diversidad sexual y de género.
Para reducir el estigma y la discriminacién basado en
la diversidad sexual y de género en los servicios de

salud y asi evitar su poca utilizacién, que afecta la pre-
vencién y atencién de la enfermedad?*, es necesario
que los proveedores de servicios sanitarios, entre los
que se encuentra el colectivo de dietistas y nutricio-
nistas (D-N), estén sensibilizados ante la realidad de
la poblacion. Ademads es importante que reconozcan
la diversidad, cdmo nombrarlos y el uso adecuado del
lenguaje que permita una mejor comunicacién en sa-
lud. Esto debe ir enmarcado en politicas que tengan
como objetivo garantizar la no discriminacién de la
poblacion en las instituciones y centros de trabajo. Asi
mismo, exhortar a la instituciones puablicas del siste-
ma sanitario a garantizar el cuidado a la salud libre de
estigma y discriminacion.

2.Formacion en materia de salud y nutricion para la
diversidad sexual y de género. Para mejorar las inter-
venciones y estrategias de atencién por parte del co-
lectivo de D-N se debe trabajar en la actualizacién de
programas de estudios de grado y posgrado. Ademas,
seria importante disefiar material docente para una
formacién continuada en salud y nutricién que tenga
como objetivo sensibilizar a los proveedores de la sa-
lud en género y diversidad sexual, asi como formarlos
en las competencias necesarias para la identificacién
correcta de las necesidades sanitarias de esta comu-
nidad, permitiendo abordajes adecuados de la salud y
prevencién de la enfermedad. El atender este reto res-
ponde, ademas, al interés creciente que estudiantes
de pregrado y profesionales de la salud tienen sobre
la salud de la diversidad sexual y de género?>?,

3.Consideraciones especiales en el Proceso de Atencion
Nutricional (PAN) para la diversidad sexual y de géne-
ro. EI PAN ofrece, al colectivo de D-N, un protocolo de
actuacién que fomenta el pensamiento critico, brinda
estructura y documenta el cuidado dietético-nutricio-
nal basado en la evidencia?. Por las caracteristicas
de esta poblacién, es necesario que se tengan ciertas
consideraciones en la valoracion del estado nutricio-
nal, la identificacién de problemas y diagnésticos nu-
tricionales integrales, las estrategias de intervencién
y el sequimiento adecuado. Dadas las implicaciones
que supone la atencién nutricional en la poblacién
trans o género disconforme, la Academy of Nutrition
and Dietetics propone el uso adecuado de los indicado-
res nutricionales de acuerdo a la fase de transicion en
la que se encuentren, individualizando asi la atencién
nutricional y su documentacion®18,

4.Construccion de espacios sensibles al género y la
diversidad sexual. Ademds de las consideraciones co-
mentadas en los retos previos, la sensibilizacién, for-
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macién en atencién a la salud de la diversidad sexual
y de género, asi como las adecuaciones en el PAN se
veran potencializadas con la creacién de espacios se-
guros, sensibles e inclusivos para la diversidad sexual
y de género, espacios libres de estigma y discrimina-
cién que permitan la correcta exposicién de las nece-
sidades de salud para una adecuada atencion“*°.

5.Investigacion en nutricion y salud en la diversidad
sexual y de género. Para que estos retos se puedan
atender y se logre la atencién adecuada de la salud
y nutricién en la diversidad sexual y de género, la
investigacion debe ser la linea conductora. Se debe
evitar invisibilizar la diversidad en la investigacion,
abordar los vacios del conocimiento en esta comuni-
dad en materia de nutricién y salud como el estilo de
vida (dieta, actividad fisica, suefio, conductas de ries-
go) y su relacién con la salud-enfermedad, creacién
y validacién de instrumentos, asi como métodos de
evaluacién nutricional e intervenciones nutricionales
en la poblacién trans, calidad de la atencién nutri-
cional y experiencias de discriminacién por sexo y/o
género“?°,

Teniendo en cuenta lo anterior, desde la RENHyD, ani-
mamos a nuestros lectores y lectoras, investigadoras e
investigadores, profesionales de la salud y al colectivo de
D-N, a continuar el andlisis critico de estos y mas retos
que reconocemos en la atencién nutricional, consideran-
do y entendiendo la diversidad sexual y de género. Les
invitamos, también, a enviar sus contribuciones cientifi-
cas en esta tematica a nuestra revista, a colaborar en el
desarrollo de nuevas estrategias justas e inclusivas, que
acerquen a la comunidad LGBTIQ+ a los derechos a la pro-
teccion de la salud y al cuidado nutricional.

‘ CONTRIBUCION DE AUTORIA

Los/as autores/as son responsables de la investigacién y
han participado en el concepto, disefo, escritura y correc-
cion del manuscrito.

‘ FINANCIACION

Los/as autores/as expresan que no ha existido financia-
cion para realizar este manuscrito.

‘ CONFLICTO DE INTERESES

Los/las autores/as declaran ser parte del Comité Editorial
de la Revista Espafiola de Nutricién Humana y Dietética.
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Introduction: Sugar-sweetened beverages (SSBs) contain significant amounts of free sugars.
SSBs consumption is strongly associated with overweight/obesity, dental caries, type 2 diabetes
mellitus, cardiovascular disease, and other illnesses. The aim of this work was to evaluate the
content of free sugars in Argentinian SSBs.

Methodology: Fructose, glucose and sucrose concentrations were measured in 53 samples from
carbonated and non-carbonated SSBs through colorimetric techniques; regular (n=26) and
low-calorie (n=27) beverages, classified according to nutritional label, were included. The total
amount of sugars was calculated and compared with the declared value.

Results: Regular and low-calorie SSBs differ in their glucose, fructose and sucrose concentrations,
but do not differ in their free fructose concentrations. Furthermore, SSBs display higher
concentrations of fructose compared to glucose, with a fructose/glucose ratio of 1.45.

Conclusions: Regular and low-calorie SSBs differ respect of the free fructose content. This
study, also, provides evidence of the variability in sugar composition in similar beverages of
different brands, which can be a confounding factor for consumers. Besides the importance of
the sugar content of food, it is necessary to evaluate the other components present to assess
comprehensively their nutritional quality.
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) Alto contenido de azicares en bebidas regulares y bajas calorias del mercado argentino

RESUMEN

Introduccion: Las bebidas azucaradas (BBAs) contienen cantidades significativas de azdcares
libres. EI consumo de BBAs estd fuertemente asociado con el desarrollo de sobrepeso/obesidad,
caries dental, diabetes mellitus tipo 2, enfermedades cardiovasculares y otras enfermedades.
El objetivo de este trabajo fue evaluar el contenido de azlcares libres en BBAs del mercado
argentino.

Metodologia: Se cuantifico la concentracién de fructosa, fructosa libre, glucosa y sacarosa me-
diante técnicas colorimétricas en BBAs de Argentina, incluyendo bebidas regulares (n=26) y bajas
en calorias (n=27). Ademas, se calculd la cantidad total de azlcares y se lo comparé con la canti-
dad mencionada en los rétulos nutricionales.

Resultados: Las BBAs regulares y bajas en calorias difieren en la concentracion de glucosa, fruc-
tosa y sacarosa pero no difieren en la concentracién de fructosa libre. Ademds, todas las mues-
tras evaluadas presentaron mayor contenido de fructosa que de glucosa, con una relacién fruc-
tosa/glucosa de 1,45.

Conclusiones: Las BBAs regulares y bajas en calorias no difieren respecto del contenido de fruc-
tosa libre. Este estudio también proporciona evidencia de la variabilidad en la composicién nutri-
cional en bebidas similares de distintas marcas, lo que puede ser un factor de confusién para los
consumidores. Si bien es de importancia evaluar el contenido de azlcares en los alimentos, es
necesario analizar los demds componentes presentes para valorar de forma integral su calidad
nutricional.

1. Regular and low-calorie sugar-sweetened beverages (SSBs) differ in their glucose,
fructose and sucrose concentrations, but do not differ in their free fructose
concentrations.

2. The amount of sugars is variable in SSBs, even within the same type of beverage.

3. Cola drinks and liquid juices are the beverages with the highest free fructose
content.

Chulibert ME, Lupo M, Fina BL, Olguin MC, Garcia F, Posadas M, Rigalli A, Lombarte M. High free sugars content
in regular and low-calorie sweetened beverages from the Argentine market. Rev Esp Nutr Hum Diet. 2022; 26(4):
246-54. doi: https://10.14306/renhyd.26.4.1692




Rev Esp Nutr Hum Diet. 2022; 26(4): 246 - 254

High free sugars content in regular and low-calorie sweetened beverages from the Argentine market

‘ INTRODUCTION

Sugar-sweetened beverages (SSBs) consumption has
increased in recent years in children and adolescents, being
a public health problem worldwide™.

SSBs are defined as any consumable non-alcoholic water-
based beverage containing significant amounts of free
sugars, principally glucose, fructose and sucrose. They are
energy-dense and have low nutritional value. The spectrum
of SSBs includes carbonated beverages (sodas), fruit drinks,
flavoured waters, sports drinks, and energy drinks?.

According to the Argentina National Survey of Nutrition
and Health, 36.7% of the population reported consuming
SSBs at least once daily, and the consumption was higher in
children and adolescents (46%) than in adults (32.9%)*. The
HidratAR study —carried out on 800 people under 65 years—
showed that the average liquid intake is composed of 50%
of SSBs, 29% of sugar-free drinks, and 21% of water. These
“empty calories” represent between 9 and 15% of the daily
intake. The apparent consumption of SSBs in Argentina
is represented mainly by sodas, fruit and powdered juices
with an average consumption of 181 and 101 mL/Adult
Equivalent/day (adult male, 30 to 59 years old, with
moderate activity, and an energy requirement of 2700 kcal),
respectively®.

Fructose syrup is one of the most sweeteners used by
industry, especially high-fructose corn syrup (HFCS), made
up of 55% fructose and 45% glucose and sucrose. HFCS has
been replacing other nutritive sweeteners since 1980 and
currently represents more than 40% of the total consumption
of these products worldwide®. HFCS can be manufactured to
have variable fructose contents, even can have 90% fructose.
This strategy is both feasible and allowable under current
regulations, as current FDA guidelines for use of HFCS-55
as an ingredient only require it to be a minimum of 55%
fructose, allowing to use of HFCS-907.

Fructose was recommended for a long time as a “sugar for
diabetics” due to its very low-glycemic index. However, recent
studies showed that a high percentage of the total fructose
absorbed is rapidly transferred to the liver, where it is
metabolized to give rise to glucose, lactate, and fatty acids®.
Experimental evidence suggests that excessive fructose
consumption promotes metabolic effects such as steatosis,
hypertriglyceridemia, and insulin resistance®. There is also
a significant number of published works, including several
meta-analyses, in which it is concluded that the effects of
high fructose consumption are not different from those

that would derive from an intake of the same level of other
sugars, such as sucrose and glucosel®'2,

Consuming excess sugar is associated with a higher energy
intake, which, since it is not regulated by the same satiety
mechanisms of solid foods, can lead to a higher metabolic
risk. Previously published papers measured the sugar
content of SSBs but did not distinguish between regular and
low-calorie. The aim of this work was to determine glucose,
fructose, free fructose and sucrose content in regular and
low-calorie Argentinian SSBs, and to compare the total
amount of sugars measured with those declared on the
nutritional label.

‘ METHODOLOGY

Selected sugar-sweetened beverages

Popular SSBs were purchased at the different points of
sale where the population has access, from Rosario, Santa
Fe, Argentina, during 2014-2015. Regular and low-calorie
beverages according to the nutritional label were selected.
Collected samples were catalogued with an alphanumeric
code to avoid measurements bias. Samples included cola
drinks, liquid juices, flavoured waters, powdered juices, and
other carbonated beverages of different brands. Glucose,
fructose, free fructose and sucrose concentrations were
measured by colorimetric technique®®. Samples were stored
at -20 °C until the determinations were made.

Chemical measurements were carried out following standard
operating protocols. The measurements were carried out on
duplicates under strict quality control. The value of a sample
was rejected when the coefficient of variation exceeded
10%. Simultaneously, quality control solutions of known
concentration were processed, if the standard deviation
units were outside the range [-2, 2], the measurement of
the entire batch of samples was repeated.

Chemical measurements

Glucose measurement: Glucose concentration was
measured by commercial kit (Wiener Laboratories enzymatic
glycaemia, Rosario, Argentina). The method uses glucose
oxidase and the colour developed is proportional to the
glucose concentration. Glucose standars (0.5, 1, 2, 3 g/L)
and samples were prepared according to the manufacturer’s
instructions and the absorbance was measured at 505 nm
with a Perkin Elmer spectrophotometer, lambda 11, using 2
pl of sample.
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Sucrose measurement: Sucrose concentration was
determined indirectly by measure the amount of glucose
released when the acid hydrolysis of the disaccharide
occurred. The hydrolysis of sucrose was carried out in an
acid medium at 100 °C for 30 minutes. Five pl of HCl 37%
P/P density: 1.18 g/mL per 100 pl of sample were used.
200 pl of distilled H,O was added and heated under reflux
with a condenser attached to the tube. After hydrolysis,
the total glucose content of the sample was determined
spectrophotometrically (using the glucose measurement
technique previously described) and by difference with the
glucose value determined in the unhydrolyzed samples (free
glucose) the amount of glucose released by the hydrolysis
of sucrose. Then the sucrose concentration was calculated
considering that each 342 g of sucrose (1 mol) is released
180 g of glucose (1 mol).

Fructose measurement: Fructose concentration was
determined by Roe method® in hydrolysed samples. It is
based on the reaction of fructose with resorcinol in an acid
medium, generating a coloured product whose concentration
determine spectrophotometrically. Sample (0.2 mL) or
standard solution of fructose (0.1/ 0.05/ 0.025 mg/mL of
fructose in solution with benzoic acid) were incubated at 80
°C for 8 minutes with 0.2 mL of 0.1% resorcinol solution in
ethanol and 0.6 mL of HCl 30% P/V. After bringing to room
temperature, the absorbance at 490 nm was measured in a

Perkin Elmer Lambda 11 spectrophotometer. Free fructose
concentration was obtained by the difference between
the moles of total fructose (measured after hydrolysis of
sucrose) and the moles of sucrose.

In summary, the glucose content in SSBs was measured
in samples by colorimetric technique. The sucrose content
was calculated by difference between free glucose and
total glucose. Total glucose is the amount of glucose
measure after acid hydrolysis. Fructose content in SSBs was
calculated by difference between total fructose (measure
after acid hydrolysis) and sucrose content (Figure 1).

Statistical analyses

The variables had not normal distribution (Shapiro Wilk
test, p<0.05) for which the data were expressed as median
[range], and comparisons between groups were made with
the Mann Whitney test to compare between 2 groups, and
Kruskal Wallis to compare more than 2 groups. In all cases,
a significance level of 5% was used. Using the results from
the laboratory for the beverage samples, we calculated
total sugar content (g/L) by summing the fructose, glucose,
and sucrose results. The total sugar content as assessed
by the laboratory was compared to the total sugar content
reported on the nutrition label. Fructose glucose ratio (FGR)
was calculated by making the quotient between the sum

-~

Figure 1. Glucose, fructose and sucrose measure.
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of the fructose plus half the sucrose divided by the sum of
the glucose plus half the sucrose. A value greater than 1
indicates a greater quantity of fructose than glucose, equal
to 1 same quantity of fructose and glucose, and less than 1
more quantity of glucose than fructose®.

The sample size was calculated using the power test and the
data obtained from the experiments were analysed with the
R program, version 3.2.2%.

‘ RESULTS

Analyses sugar composition of SSBs

Fifty-three samples were analysed: Flavoured Waters (n=10),
Cola Drinks (n=12), Liquid Juices (n=5), Powdered Juices
(n=11), and Others (carbonated drinks, n=15). In addition,
low-calorie (n=26) were compared with regular (n=27) as
indicated on the nutrition labeling. Table 1 shows the values
of glucose, sucrose, fructose in all analysed SSBs (n=53).

/Table 1. Sugar composition of SSBs. \
Sugars Concentration (g/L) IQR (g/L)
G|ucose o E 072[01863] ,,,,,,,,,,,, ......... 294 ...........
5ucrose o B 1471[016214] ........................................

Fructose 2072 [0-8344]
Freefructose Nt AR SO

372 [0-60.16]

Data are shown as median [range].

Table 2 shows the values of the variables measured in the
different SSBs classified according to their label (regular or
low-calorie). It observed that low-calorie beverages have less
significant amount of glucose, fructose and sucrose (Man

Withney test, p<0.05) but there is not significative difference
in free fructose content.

Figure 2 shows the median and range of the variables
measured in the different types of beverages. In each group,
their respective normal and low-calorie versions are included.
Cola drinks and liquid juices are the beverages with the
highest fructose content and powered juices provide the least.

Table 3 shows the total sugar measured and theoretical
(from nutrition facts label) according to the type of drink
(regular or low-calorie). The amount measured significantly
differs from the amount declared on the nutritional label in
low-calorie beverages.

Figure 3 shows that fructose concentration differs between
the different types of SSBs (Kruskal Wallis and LSD post-test,
p<0.05); liquid juices differ from the rest of the beverages.
On the other hand, no significant difference was found
between the values of free fructose in the different types of
SSBs (Kruskal Wallis, p>0.05).

The median of the FGR was 1.45 [0-41.42], indicating that SSBs
present higher amount of fructose than glucose. No significant
difference was found in the FGR between regular and low-
calorie SSBs (Mann Whitney test, p>0.05), and between
different types (Kruskal Wallis test, p>0.05). All beverages
present a FGR higher than 1, except the powered juices.

‘ DISCUSSION

Around 184,000 deaths per year could be attributable to
SSBs consumption worldwide. SSBs consumption is strongly
associated with increased risk of overweight/obesity, dental
caries, type 2 diabetes mellitus, cardiovascular disease, and
other health effects?®.

WHO recommends consuming free sugars below 10% of
the total energy needs, and reducing it to less than 5% for
additional health benefits. This is equivalent to less than

Table 2. Sugar composition from regular and low-calorie SSBs.

Beverage Glucose (g/L)

Regular 1.98 [0-25.75]°

Low-calorie 0.29 [0-8.59]°

Sucrose (g/L)

35.81 [0-144.62]°

476 [0-162.14]°

Fructose (g/L) Free fructose (g/L)

31.59 [0-83.44]°

413 [0-37.82]°

Data are shown as median [range]. Different letters between rows of the same column indicate significant differences between
beverages, Mann Whitney test (p<0.05).
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KFigure 2. Sugar composition according to SSBs classification.
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Data are shown as median [range]. Different letters between of the same variable indicate significant differences between beverages.
Kruskal Wallis and LSD post-test (p<0.05).

a single serving (at least 250 mL) of daily consumption of
sugary drinks'’. Natural fruit juices and SSBs consumption
contribute the same fructose quantity, with the difference
that eating fruits have many health benefits®.

According to this study, SSBs, in general, contribute on
average 21 g/L of fructose, regular SSBs 32 g/L and low-
calorie SSBs 4 g/L. Gay et al. analyzed the fructose content
from flavoured waters with an average contribution of 50.5
g/L. Also, they estimated a daily intake of 6 g of fructose from
the flavoured waters average consumption of 120 mL/d".

Regular and low-calorie SSBs differ in their content of
glucose, fructose and sucrose but do not differ in their
free fructose concentration. The median of the fructose/
glucose ratio is 1.45, coincident with the findings of
Olmedo et al’3. SSBs can contain between 5% and 15%
more free fructose than would be expected based on
the assumed ratio in HFCS-553 Another study provided
evidence that the amount of free fructose in some
beverages is higher than expected, underestimating
actual fructose consumption?.
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Table 3. Total sugar amount measured and declared in regular and low-calorie.

Regular Low-calorie
Total sugar measured (g/L) 73.26 [15.84-191.99]° 15.62 [0.10-162.48]°
Total sugar from label (g/L) 75 [6.5-125]° 0 [0-60]°

Data are shown as median [range]. Different letters of the same column indicate significant differences between total sugar measured
and total sugar from nutrition facts label, Mann Whitney test (p<0.05).

The total amount of measured sugaris 70 g/Lin regular SSBs
and 15 g/L in low-calorie. A study found that regular SSBs

provide an average of 100g/L of total sugars according to
nutrition labeling data?. Also, the total amount of measured
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KFigure 3. Fructose and free fructose concentration (g/L) according to the classification of SSBs.
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sugar is higher than the amount of sugar indicated by the
label in low-calorie SSBs. This could be because it is allowed
a difference of + 20% between values measurements and
declared according to the Argentine Food Code that in this
case no was calculated?.

Coladrinksandliquidjuices havea higherquantity of fructose,
free fructose and total sugar amount than powdered juices
and flavoured waters. The InterAmerican Heart Foundation
Argentina® analysed 184 nutritional labels of sweet drinks
in Argentina and has shown that regular sodas contribute
the highest sugar content (21 g/200 mL), which represents
42% of WHO recommendation (50 g/2000 kcal).

It should be noted the variability in sugars concentrations in
the different types of SSBs, even in the same classification.
Mexican SSBs havea higheramountof sugarsthan Argentinian
beverages according to the information of nutritional
labeling?. Besides, the labels do not the difference between
specific types of sugars (especially fructose)®* and in many
cases do not inform the amount of nutrients considering the
real serving size, which prevents a responsible consumption
of these products®. A relevant problem is the use of different
types of claims related to the type and amount of sweeteners,
like “diet”, “light”, “zero sugar”, "no sugar added”, and “low-
calorie”; this is a confounder factor for consumers®.

This study provides evidence about the sugar composition
in regular and low-calorie SSBs, noting that there is no
difference in the free fructose concentration between them.
Some studies have shown the effect of fructose on the eating
behavior, stimulating the appetite, principally of high caloric
foods® and the prevalence of overweight and obesity in the
western world has risen sharply in the past few decades and
has now become stable at a high level?.

‘ CONCLUSIONS

The SSBs include different types of beverages (cola drinks,
flavoured waters, powdered juices, liquid juices). This study
analyzed their fructose, glucose, and sucrose content.
Statistical difference was found in the glucose, fructose
content and sucrose between normal and low-calorie
beverages, while no difference was found in the free fructose
content. The median of the fructose/glucose ratio is 1.45,
indicating that SSBs present a higher amount of fructose
than glucose, and there is not significant difference between
normal and low-calorie. Furthermore, cola drinks and liquid
juices have the highest free fructose content and powdered
juices have the least. In Argentina, it is not mandatory to

declare the fructose content in the nutritional labeling.
There is a few national evidence of HFCS content in food
products. Although the effects of high sugar intake have
been evaluated, it is necessary to continue studying the
composition and effect of consuming low-calorie beverages
on health, specially the free fructose content.
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RESUMEN

Introduccion: La sequridad alimentaria y nutricional de los individuos se vio afectada, debido a la
pandemia por el coronavirus (COVID-19). El incremento de la inseguridad alimentaria limita a los
individuos a tener una calidad de vida plena y digna. Objetivo: Evaluar el acceso y disponibilidad
de la seguridad alimentaria en la poblacion mexicana afectada por la pandemia de COVID-19 en
México mediante una revisién de literatura.

Metodologia: Revision de literatura en bases de datos como: PubMed, ScienceDirect, Scielo, FAO,
ONU, ENSANUT, Salud Puablica de México y CONACYT. La bisqueda de informacion se realizé de
noviembre de 2021 a mayo de 2022, se consideraron articulos publicados a partir de marzo de
2020 y en relacién con el periodo de contingencia sanitaria. Para la bisqueda se empleé una
ecuacién de busqueda y, ademds, se aplicé la evaluacion metodolégica de Munns et al. Fueron
incluidos articulos en idioma espafiol e inglés, con contenido referente a México.

Resultados: Se identificaron 274 articulos en bases de datos, a partir de los criterios de elegi-
bilidad se contemplaron encuestas y/o articulos sobre nutricién, seguridad alimentaria y estilo
vida durante la pandemia en México. Se excluyeron articulos por tener otro disefio de estudio (2),
titulo (100), resumen (82), informacién no relevante (54) y (9) por texto completo, debido a que
no cumplian con las caracteristicas propuestas. Finalmente se seleccionaron 10 articulos para
la revision de literatura. Con esto, los datos mostraron que la pandemia por COVID-19 provocé
diversas afectaciones en el territorio mexicano, esto se evidencio tras un incremento de la inse-
guridad alimentaria y cambios en el estilo de vida.

Conclusiones: La sequridad alimentaria y nutricién de los individuos se vieron afectados en la
poblacién mexicana, debido a cuestiones econémicas, cambios en los patrones alimentarios,
ademas de pérdidas de empleo y pérdidas de ingresos.



www.renhyd.org

Rev Esp Nutr Hum Diet. 2022; 26(4): 255 - 267

Seguridad alimentaria y nutricional en México durante la pandemia por SARS-CoV-2: Revisian sistematica

KEYWORDS

Food Insecurity;
Nutrition;
Feeding;
COVID-19;

México.

MENSAIJES
CLAVE

CITA

) Food Security and Nutrition in Mexico During the SARS-CoV-2 Pandemic: Systematic Review

ABSTRACT

Introduction: The food security and nutrition of individuals was affected due to the coronavirus
(COVID-19) pandemic. Increased food insecurity limits individuals from having a full and dignified
quality of life. Objective: To assess the access and availability of food security in the Mexican
population affected by the COVID-19 pandemic in Mexico through a literature review.

Methodology: Literature review in databases such as: PubMed, Science Direct, Scielo, FAO, UN,
ENSANUT, Salud Publica de México and CONACYT. The search for information was carried out
from November 2021 to May 2022, considering articles published from March 2020 and in relation
to the health contingency period. A search equation was used for the search and, in addition,
the methodological evaluation of Munns et al. was applied. Articles in Spanish and English were
included, with content referring to Mexico.

Results: A total of 274 articles were identified in databases; based on the eligibility criteria,
surveys and/or articles on nutrition, food security and lifestyle during the pandemic in Mexico
were considered. Articles were excluded for having another study design (2), title (100), abstract
(82), non-relevant information (54) and (9) for full text, because they did not meet the proposed
characteristics. Finally, 10 articles were selected for the literature review. With this, the data
showed that the COVID-19 pandemic caused diverse affectations in the Mexican territory, this was
evidenced after an increase in food insecurity and changes in lifestyle.

Conclusions: Food security and nutrition of individuals were affected in the Mexican population,
due to economic issues, changes in dietary patterns, as well as job losses and loss of income.

1. La pandemia por COVID-19 ha traido consigo repercusiones en la seguridad
alimentaria de los hogares mexicanos.

2. Las restricciones sanitarias modificaron la cadena de suministro de alimentos.

3. El acceso econémico a los alimentos fue limitado en consecuencia de la pérdida de
empleo y reduccion de ingresos.

4. Se presenté mayor acentuacion de inseguridad alimentaria en zonas rurales.

Cuatlayo Meza E, Luna Lopez P, Enriquez-Martinez OG, Villasenor Lopez K, de Abreu Quintela Castro FC, Silva
Pereira TS. Seguridad alimentaria y nutricional en México durante la pandemia por SARS-CoV-2: Revision
sistematica. Rev Esp Nutr Hum Diet. 2022; 26(4): 255-67. doi: https://10.14306/renhyd.26.4.1699
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‘ INTRODUCCION

De acuerdo con la Organizacion de las Naciones Unidas
para la Agricultura y la Alimentacién (FAO), existe sequ-
ridad alimentaria cuando todas las personas, en todo
momento, tienen acceso fisico y econémico a alimentos
suficientes, inocuos y nutritivos que satisfagan sus necesi-
dades dietéticas y preferencias alimentarias para una vida
saludable.

Con base a esta definicion, se identificaron cuatro dimen-
siones de la sequridad alimentaria: (a) disponibilidad de
alimentos que tiene como propésito la estabilidad y capa-
cidad de almacenamiento, (b) el acceso econémico v fisi-
co a los alimentos, es decir, que los individuos adquieran
alimentos con un ingreso salarial y variedad suficiente, (c)
utilizacion de los alimentos, donde resulta esencial una
ingesta energética y de nutrientes y (d) estabilidad en el
tiempo, que hace referencia al mantenimiento de las con-
diciones ambientales, socioeconémicas y politicas a través
del tiempo®=.

Por su parte, en México, el articulo cuarto de la Constitu-
cion Politica de los Estados Unidos Mexicanos establece el
derecho a la alimentacién donde refiere que “toda persona
tiene derecho a la alimentacién nutritiva, suficiente y de
calidad”, por lo tanto, el estado se encuentra obligado a
garantizar el acceso a una alimentacién adecuada a través
de la implementacion de normativas que fortalezcan dicha
accion?,

Mientras tanto, el organismo de Seguridad Alimentaria
Mexicana establece que “la seguridad alimentaria y nutri-
cional es un derecho insoslayable que requiere de estra-
tegias y acciones puntuales”, por lo tanto, se busca ga-
rantizar el acceso a alimentos bdsicos y de alta calidad
nutricional en la poblacién, ademas de fortalecer la pro-
duccién de alimentos y hdbitos nutricionales®®.

El surgimiento de la pandemia por COVID-19 y su rdpida
propagacion por distintas regiones del mundo propicié
diversas afectaciones econémicas, sociales y nutriciona-
les’. En el aspecto econémico, la pandemia ocasion6 la
pérdida de fuentes de ingresos, la desactivacion en la
produccién de servicios y la suspensién de actividades
economicas®.

En América Latina y el Caribe experimenté un retroceso
en la lucha contra la pobreza, pues en 2020, el 33,0% de
la poblacién de América Latina estaba en situacién de po-
brezay un 13,1% se encontraba en condiciones de pobreza
extrema®.

Mientras que, en México, el acceso econémico, se convir-
tid en un riesgo latente para la poblacién, pues la pobre-
za en 2020 tuvo una prevalencia de 43,9%, es decir, 55,7
millones de personas??. Observdndose una disminucion
de la seguridad alimentaria, de acuerdo con ENSANUT
2018-19 y 2020, debido a que la prevalencia de insequ-
ridad alimentaria pasé de un 55,5% a 59,1%, respecti-
vamente!*12,

Ocasionando un retroceso significativo en la seguridad
alimentaria y nutricional, pues en 2020, un 12% de la po-
blacion mundial se vio afectada por inseguridad alimen-
taria grave, equivalente a 928 millones de personas en el
mundo®,

Resultando un impacto negativo en el funcionamiento de
los sistemas alimentarios debido a la escasa accesibilidad
de alimentos en la poblacién, lo que se traduce en graves
consecuencias para la salud y nutricién?,

A partir de esto, los hogares adoptaron nuevos habitos ali-
mentarios, estos cambios se hicieron evidentes en la selec-
cién y demanda de alimentos, debido a que, la poblacién,
prefirié el consumo de alimentos procesados por su bajo
costo y mayor vida util, lo que provocé un descenso en la
compra de alimentos nutritivos perecederos a causa de Ia
falta de recursos econémicos y de las condiciones adecua-
das para su distribucién y almacenamiento?®.

Frente a lo expuesto, el objetivo del presente articulo fue
evaluar por medio de una revisién de literatura el impacto
de la COVID-19 sobre dos aspectos de la sequridad alimen-
taria, el acceso y disponibilidad en la poblacién mexicana,
con el propésito de identificar qué factores influyen y po-
nen en riesgo a la poblacién ante dicha situacion.

‘ METODOLOGIA

Busqueda y seleccion

Se realizd6 una busqueda de informacion mediante
diferentes bases de datos, bibliotecas electronicas vy
publicaciones oficiales de dominio publico de instituciones
académicas, tecnoldgicas, cientificas y gubernamentales,
como PubMed, Science Direct, Scielo, FAO, ONU, ENSANUT,
Salud Pudblica de México y CONACYT. La blsqueda se
realiz6 de noviembre de 2021 a mayo de 2022, siendo
incluidas las publicaciones realizadas durante la
pandemia de COVID-19 a partir de marzo 2020. Fueron
empleadas palabras clave relacionadas con el tema en
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particular y operadores booleanos (AND/OR) que dieron
como resultado las siguientes combinaciones: (Food
insecurity) OR (Food security) AND (Eating habits) OR (Nutrition)
AND (COVID-19) AND (Mexico), (Seguridad alimentaria) AND
(COVID-19) y (tw:(Insecurity food)) AND (tw:(pandemic)) AND
(Mexico).

Todos los titulos y resimenes de los estudios identifica-
dos se seleccionaron inicialmente por 2 revisores (PLL)
y (ECM), ademas, se realizaron busquedas en citas rela-
cionadas con los estudios seleccionados para identificar
otros adicionales. Posteriormente, PLL y ECM examinaron
el texto completo de acuerdo con los criterios de elegibi-
lidad.

Criterios de elegibilidad

Los criterios de seleccién se hicieron mediante una pre-
gunta de investigacién del modelo PICO: ¢Qué repercusio-
nes ha generado la pandemia por COVID-19 en México en el
dmbito de la sequridad alimentaria y nutricional?

A partir de esto, los criterios propuestos para la revision
fueron: Encuestas y estudios observacionales publicados
en idioma espafiol e inglés, con contenido referente a Mé-
xico y por objeto de estudio sobre la sequridad alimenta-
ria y nutriciéon en relacion con la COVID-19, que fuesen
realizados por el periodo de contingencia sanitaria, es de-
cir, a partir de marzo de 2020 hasta la fecha de consulta
mayo 2022. Se excluyeron articulos que no contenian in-
formacién relevante sobre el tema central, que no fueron
realizados en México, ademds de articulos de revisién y
duplicados.

Calidad metodolégica

Se aplicé la lista de verificacion de Munns et al’, herra-
mienta que evalla la calidad metodolégica de los estu-
dios que reportan datos de prevalencia, este método se
compone por 9 preguntas, cada una permite seleccionar
cuatro opciones de respuesta (si / no /poco claro / no
aplica), para observar el posible riesgo de sesgo de los
estudios y una buena fiabilidad de los resultados.

‘ RESULTADOS

El proceso de bisqueda dio como resultado un total de
274 articulos en bases de datos, bibliotecas electréni-
cas y publicaciones de dominio publico de instituciones

gubernamentales (148 PubMed, 42 Science Direct, 8 Scie-
lo,100NU, 45FAQO, 2 Salud Publica de México, 17 ENSANUT
y 2 CONACYT) de los cuales se seleccionaron 262 para
revision y se eliminaron 12 por duplicacién. Tras la revi-
sion, se excluyeron 238 por no cumplir con los criterios
de elegibilidad, debido a que 2 correspondian a ensayos
clinicos y metaanalisis, 100 articulos se eliminaron por
su titulo, 82 por resumen y 54 no contenian informacién
relevante. A partir de esto, se realiz6 una revisién de texto
completo, donde se evalué minuciosamente el contenido
total de 24 articulos y se eliminaron 9 debido a que, a
pesar de contener informacién referente a la sequridad
alimentaria en México, no eran potencialmente elegibles.
Con la seleccion del material, finalmente se analizaron 10
articulos, en el diagrama de flujo PRISMA?®® se aprecian
los resultados de la busqueda (Figura 1).

Calidad metodologica

De los 10 estudios analizados, 3 se clasificaron con bajo
riesgo de sesgo, mientras que 7 estudios mostraron no te-
ner una muestra representativa a nivel nacional, sin em-
bargo, presentaron un analisis estadistico adecuado des-
cribiendo correctamente las caracteristicas de la poblacién
evaluada (Tabla 11219.20-27),

Seguridad alimentaria

Los estudios evaluaron a través de encuestas online, tele-
fénicas y presenciales, las alteraciones que produjo el CO-
VID-19 con respecto a la seguridad alimentaria en México,
mostrando afectaciones en zonas urbanas y rurales® Se
obtuvieron muestras representativas del territorio nacio-
nal y, ademds, datos sobre algunos estados en particular,
como son Tabasco?, Oaxaca®?® y Puebla?*?, los detalles se
aprecian en la Tabla 2.

Asimismo, se muestran los principales factores que
contribuyeron a la inseguridad alimentaria de la poblacién,
como el ingreso econémico?® y la pérdida de empleo®?
que condujo a la disminucién de ingresos en el hogar, y
gener6 afectaciones en el acceso a diversos grupos de ali-
mentos por el incremento en su precio; dichos resultados
se describen con mayor detenimiento en la Tabla 3.

‘ DISCUSION

En México, la pandemia por COVID-19 trajo consigo efec-
tos perjudiciales en la seguridad alimentaria, lo que ha
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KFigura 1. Diagrama de flujo con la seleccién de estudios.
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provocado un descenso significativo en las cifras, debi-
do a que, durante el confinamiento, la inseguridad ali-
mentaria se hizo presente en el 59,1% de los hogares
mexicanos®?. Dicha condicién ha incidido en el territorio
nacional a lo largo del tiempo, siendo asi que, en 2012
sélo el 30% de la poblacién contaba con seguridad ali-
mentaria®,

Las condiciones econémicas en la poblacion mexicana
han sido poco favorables previo a la pandemia, pues,
en 2019 el producto interior bruto (PIB) tuvo una dismi-
nucién de 0,1%%°. Con el surgimiento de la COVID-19, la
crisis econdmica a nivel mundial gener6 una situacién
financiera complicada®, por lo cual, esto ha exacerbado
aln mas las desigualdades econémicas y sociales.

Aunado a esto, los estragos econémicos se vieron refle-
jados en la disminucién del ingreso salarial de los ho-
gares mexicanos®!, pues dichas afectaciones también se
presentaron en el mercado laboral, lo que ocasioné la
pérdida de empleo formal ademds de las consecuencias
en la informalidad laboral que prevalece en el pais®®,
Estos efectos se presentaron de igual forma en paises
como Chile335, Argentina®® y Perd¥, pertenecientes a la

regién de América Latina y el Caribe, con los que se com-
parten politicas econémicas y de integracién regional#3°,

Asimismo, el aumento en los precios de alimentos au-
nado a la pobreza laboral“® implic6 que la seleccién de
alimentos se hiciera con base a los precios, presupuesto
doméstico y el comportamiento del consumidor®“?, con
esto, se hallé una disminucién en el consumo de alimen-
tos frescos*?, lo que indujo a una mayor disponibilidad y
preferencia de ciertos productos como bebidas azucara-
das*, postres, snacks, helados y comida rdpida“*“®; esto
podria estar dado por el facil acceso fisico y econémico
que, al mismo tiempo, afectd las elecciones alimentarias
de la poblacién®.

La situacion se evidencié mediante dos estudios en pai-
ses de habla hispana, el primero realizado en Colombia
mostré que las regiones de Orinoquia y Amazonas incre-
mentaron el consumo de comida rdpida y a su vez expe-
rimentaron dificultades para en el acceso econémico a
los alimentos“®. El sequndo estudio realizado en Guate-
mala, el 80% de los hogares reporté un aumento en el
precio de frutas, hortalizas y tubérculos, lo que ocasion6
menor disponibilidad y acceso de alimentos“’.
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Cada numero corresponde a una pregunta.
1. ;Fue el marco de la muestra apropiado para dirigirse a la poblacién objetivo? 2. (Los participantes del estudio fueron reclutados de
manera apropiada? 3. (El tamafio de la muestra fue adecuado? 4. ;Se describieron en detalle los sujetos de estudio y el entorno? 5. ;Se
realizé el andlisis de datos con suficiente cobertura de la muestra identificada? 6. ¢ Se utilizaron métodos validos para la identificacién de
la condicién? 7. ;Se midi6 la condicién de manera estdndar y fiable para los participantes? 8. ;Hubo un andlisis estadistico adecuado? 9.
¢Fue adecuada la tasa de respuesta y, en caso contrario, se gestion6 correctamente la baja tasa de respuesta?

Con lo que respecta al nivel educativo, éste se ha posicio-
nado como un factor incidente de la seguridad alimen-
taria®, de tal modo que puede emplearse como deter-
minante, pues una baja escolaridad en el jefe de familia
influye en el acceso a la alimentacién®*2 Dicha asocia-
cién también se ha observado en diversos estudios, don-
de los hogares con un bajo nivel educativo tienen mayor
probabilidad de afectaciones frente a la inseguridad ali-
mentaria?®>3,

Los factores descritos con anterioridad, se presentan con
mayor frecuencia en las zonas rurales debido a las des-
igualdades sociales existentes>, siendo asi, que en Méxi-
co, sean los lugares mas vulnerables y haya una mayor
distribucién de inseguridad alimentaria en comparacion
con las zonas urbanas, esta problematica se agudiz6 por

las medidas de restricciéon impuestas para evitar la pro-
pagacion de contagios®, que han provocado afectaciones
en las cadenas de suministro alimentario y paulatina-
mente a los pilares de la sequridad alimentaria, como la
disponibilidad y acceso®®.

Las implicaciones se han observado en comunidades indige-
nas como la Huasteca Potosina, donde el 88,8% de los hoga-
res se encontraban en un estado de inseguridad alimentaria
provocando un replanteamiento en el consumo alimentario
a causa de la escasez de alimentos, menor movilidad y dis-
minucion de ingresos>’°8,

Sin duda, la crisis sanitaria repercuti6 sobre la poblacién
mexicana desde distintos ambitos, de tal modo que los
factores asociados a la inseguridad alimentaria fueron
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la economia, disminucién en el ingreso econémico del
hogar, pérdida de empleo, nivel educativo y tipo de lo-
calidad3%960,

‘ CONCLUSIONES

La seguridad alimentaria de la poblacién en general se
vio afectada por el COVID-19 en diferentes puntos, los
cuales llevan a un problema que predomina en todo el
pais, principalmente por cuestiones econdmicas, que
van desde el aumento de precio de alimentos, hasta el
desempleo de personas cuyos ingresos dependen del
trabajo dia a dia. Esta pérdida de empleo fue como con-
secuencia de las medidas de seguridad impuestas por el
confinamiento, debido a que Unicamente podrian reali-
zarse actividades esenciales.
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> Knowledge about Pesticides Use and Consumption of Fruit and Legumes in Growers and Consumers
in the Province of Nador, Morocco. Results from a Survey Study

Introduction: Pesticides are increasingly used in agriculture to protect crops against diseases,

insect pests, weeds, etc. Pesticides leave residues and chemical active material, which can affect

o the health of consumers. Several epidemiological studies have demonstrated a link between

Pesticides; pesticide residues in fruits and vegetables and disease infestations in humans and problems

Pesticides Residues; related to sterility, allergies, and even carcinogenic diseases. Consumer awareness and the

application of strict legislation about the application of pesticides in agriculture remain as a good
alternative to face this issue.

Risk Assessment. Methodology: This survey was carried out in the region of Nador, North-East of Morocco. It is
a quantitative study of a representative sample made up of 100 consumers and 50 farmers in
relation to fruit and vegetables and the use of pesticides.

Results: Most consumers are not aware of the danger of pesticides and residues in fruits and
vegetables. In addition, the survey revealed that potato, tomato, apples, and bananas are the
most consumed. These foods are usually characterized by a high rate of application of pesticides
and with a higher rate of pesticides residues. In addition, surveys carried out in farmers, revealed
that they consider the economic and agronomic interest of the application of these pesticides
without considering the residual effects on health. Moreover, a high rate of sterility was observed
among these surveyed farmers (31%).

Pesticide Exposure;

Conclusions: The consumers are less aware of the danger of pesticides. The choices of farmers
are only accentuated on the aspect of economic use of these products and not on the health and
environment.
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Exposicion a
Plaguicidas;
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CITATION

) Conocimientos sobre el uso pesticidas y el consumo de frutas y legumbres en agricultores

y consumidores en la provincia de Nador, Marruecos. Resultados de una encuesta

RESUMEN

Introduccion: Los pesticidas se usan cada vez mas en la agricultura para proteger los cultivos
contra enfermedades, plagas de insectos, malezas, etc. Varios estudios epidemiolégicos han de-
mostrado una relacién directa entre los residuos de plaguicidas en frutas y verduras y la con-
traccién de enfermedades en humanos, siendo las mas frecuentes las asociadas con proble-
mas relacionados con la esterilidad, las alergias e incluso las enfermedades carcinogénicas. La
concientizacién del consumidor y la aplicacién de una legislacion estricta sobre la aplicacion de
pesticidas en la agricultura siguen siendo una buena alternativa para enfrentar este problema.

Metodologia: Esta encuesta se llevd a cabo en la regién de Nador, al noreste de Marruecos. Se
trata de un estudio cuantitativo de una muestra representativa formada por 100 consumidores
y 50 agricultores, en relacion con las frutas y hortalizas y el uso de plaguicidas.

Resultados: La mayoria de los consumidores no son conscientes del peligro de los pesticidas y
residuos en frutas y verduras. Adema3s, la encuesta revel6 que la papa, el tomate, la manzanay
el pldtano son los mds consumidos. Estos alimentos suelen caracterizarse por una alta tasa de
aplicacion de plaguicidas y con una mayor tasa de residuos. Ademas, las encuestas realizadas a
los agricultores revelaron que estos Gltimos tienen en cuenta el interés econédmico y agronémico
de la aplicacion de estos plaguicidas, pero no sus efectos residuales sobre la salud. Asimismo, se
observé un alto nivel de esterilidad entre estos agricultores encuestados (31%).

Conclusiones: Los consumidores son menos concienciados respecto al peligro de estos plaguici-
das. Las opciones de los agricultores sélo se acentian en el aspecto del uso econémico de estos
productos y no en la salud y el medio ambiente.

1. From the 100% people surveyed, 91%, 74%, 64% and 38%, consume potatoes,
onions, tomatoes, and carrots, respectively. In terms of fruit, 84%, 75%, 69%,
consume bananas, apples, and oranges, respectively and few of them consume
strawberries, kiwi, pear and avocado.

2. About 53% of the consumers surveyed know the meaning of organic fruits and
vegetables. When asked if they know pesticides, 6% know about pesticides as
fertilizers, 35% know about them as medicines while only 59% know about them as
poisons.

3. For the 50 farmers surveyed, 90% of them had no training in pesticides and
their applications. About 34% do not use any means of precaution when applying
pesticides. Also, 98% of them know the pre-harvest product application time (DAR).

ll-. Around 48% of the surveyed growers buy pesticides according to their previous
experiences, 38% buy according to the recommendation of retailers, and 8% buy
them according to the price. Finally, 31% of the surveyed growers had fertility and

sterility issues.

Aberkani K, Zahra Briache F, Ghazal H, Ed-dine Samri S. Knowledge about Pesticides Use and Consumption of
Fruit and Legumes in Growers and Consumers in the Province of Nador, Morocco. Results from a Survey Study.
Rev Esp Nutr Hum Diet. 2022; 26(4): 268-76. doi: https://10.14306/renhyd.26.4.1708
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‘ INTRODUCTION

Since the industrial revolution after the Second World
War, the pesticide manufacturing industry has continued
to expand! to provide the inputs and active ingredients
to eliminate all kinds of production enemies such as
diseases?, insect pests® and weeds®, and allow producers
to maintain their agricultural yields and to deal with
these biotic enemies®. Pesticides cannot be placed on
the market or used without authorization®. However,
according to the World Health Organization (WHO),
approximately one billion of human beings are affected
by acute poisoning through contact with pesticides’. For
this, there are national and international organizations
that evaluate the potential risks of the use of active
substances in pesticides on health and environment.

Pesticides are classified according to the targets for which
they are intended: fungicides to destroy fungi, herbicides
to fight against harmful plants, molluscicides against
slugs, insecticides to eliminate insect pests, nematicides
tofightagainst nematodes and acaricides to control mites.
Generally, these pesticides contain active ingredients that
play a role in crop protection and food preservation®. The
classification of pesticides is based on several criteria such
as: toxicity, function, chemical composition, origin, and
mode of action®. Pesticides are also grouped according to
their sources: organic (terpenes), inorganic (sulfates) and
synthetic (organochlorines).

Pesticide poisoning is a public health problem and can be
occur in a direct way especially by the contamination of
air and water (underground and surface) and can affect
more people who live in rural settings™. The immediate
effects of pesticide exposure include headaches; tingling
of the eyes and skin; nose and throat irritation; itchy skin;
the appearance of diarrhoea; abdominal pain; nausea and
vomiting blindness and very rarely death? The degrees of
intoxication and the organs affected are related to the type
of pesticide in question. Organophosphorus compounds
inhibit acetylcholinesterase resulting in acute toxicity®3,
while organochlorine compounds are toxic to the nervous
system and sensitize the myocardium to catecholamines?®.
However, the relationship between exposure to pesticide
residues and the appearance of certain epidemics in the
region is difficult to establish, especially in the case of the
lack of mechanistic arguments. Several epidemiological
studies carried out have shown the intervention of certain
active substances in the development of certain diseases
for humans (Cancer, Diabetes type 2, reproductive
disorders, etc.)?. Pesticide residues have been found in the

blood of cancer patients compared to normal individuals?®.
Pesticides have been linked to leukemia, brain cancer,
lymphoma, breast cancer, prostate, ovaries, and testes®.
The presence of pesticides in the body for a longer period
affects reproductive abilities by altering the levels of male
and female reproductive hormones!®. Neurodegenerative
diseases are caused by pesticides such as Alzheimer’s and
Parkinson’s disease, usually neurotoxic effects®. Long-
term exposure to pesticides damages the immune system
and can cause hypersensitivity, asthma, and allergies®.

Fruits and vegetables are among the most widely
consumed agricultural foods and the amount as well as
the percentage of this consumption compared to other
foods differs from region to region and from culture
to culture. However, the success of the production of
these fruits and vegetables by the producers in terms
of yield and quality requires a weekly application of
several active ingredients of pesticides (fungicides,
insecticides, herbicides, etc.)?*. For example, for an
apple scab disease, around ten chemical treatments
are necessary to remove just one spot on the apple®.
The vine requires about fifty applications of active
ingredients®-%%, Also, such production of fruits and
vegetables requires the application of several pesticide
active ingredients and repeatedly (sometimes every
5-6 days). Currently, in the pesticide market, there are
about a hundred active ingredients used. Some active
ingredients have been removed from the international
market because of the discovery of their harmful
residual effects on human health after being used
for decades, like “Dimethoate”. Furthermore, certain
fruits and vegetables contain more pesticide residues
because of their susceptibility to diseases and pests?.

What makes this phenomenon more vulnerable is that
the consumer is not aware of this problem of pesticide
residues in food and especially fruits and vegetables?.
In undeveloped countries, the consumer does not give
much importance to the application of pesticides and
to the residual effect on fruits and vegetables. However,
in developed countries, the opposite occurs, where
consumers take seriously this issue in consideration. This
could be explained by several reasons such as the standard
of living and social status, the internal legislation of each
country in terms of application of pesticide standards on
the local fruit and vegetable market, the level of education
of consumers, etc. The objective of this study, considered
for our knowledge as the first in this topic and in this
region, is to survey several consumers and producers of
fruit and vegetables in the region of Nador, located in the
north-east of Morocco, in relation to their consumption
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rates of fruit and vegetables and in relation to their
knowledge on pesticides and level of chemical residues in
fruits and vegetables.

‘ METHODOLOGY

This is a quantitative study of a representative sample
made up of consumers and farmers in relation to fruit
and vegetables and the use of pesticides. The collection
of information was carried out at boulevards, streets,
districts, markets, supermarkets, shops, homes and
at the level of the various municipalities of the city of
Nador (35°10°7.019”N2°55'39.301”W) or rural: Nador,
Bni Ansar, Al Aaroui, Selouane, Zaio, Arekmane, Cap de
I'eau, Farkhana, Bni Chiker, Zeghanghane and Bouarg.
Questionnaires (Appendix 1) were distributed to 100 fruit
and vegetable consumers and 50 farmers. The targeting
was not random but had the rationale of interviewing a
large population from different regions of the country
as well as different intellectual, economic, and socio-
cultural levels. For each person, an interview of 10 to 15
minutes was carried out to clearly explain the purpose of
this survey and how to answer any question relating to
it. Once the interview was completed, the questionnaires
were subsequently completed anonymously to ensure
client privacy and any awkward or intrusive questions
were eliminated. The techniques for collecting data and
information were composed of several specific questions,
single, double, and multiple choice, prepared to obtain
reliable and representative results.

Ethical considerations were taken during this study:
(i) citizens were completely free to accept or refuse to
participate in the survey; (ii) respect for the privacy
of participants; (iii) the results were presented
anonymously, and all participants had the right to
consult the questionnaires and read them carefully.
The following criteria were taken during the surveys:
gender, age, school level, category of fruit and vegetables
consumed, knowledge of organic products and pesticides,
the percentage of consumers suffering from diseases
and allergies, and type of disease. For farmers, other
questions were asked in relation to, reading of labels by
the producer, level of training in agriculture, knowledge
of the DAR (delay for pesticides application before
harvest), and precautions taken by farmers before
treatment, level of knowledge of the active ingredient,
criteria for choosing products, type of pesticides used
and type of reproductive disorders existing among these

farmers. The questionnaires were sorted, analyzed, and
then illustrated in the form of diagrams and graphs using
Microsoft Office Excel 2007.

‘ RESULTS

The surveys were carried out, for the 100 consumers,
74% men and 26% women, of which 96% are adults, 3%
adolescents and 1% children. Figure 1 shows that 21% are
illiterate and 25%, 28% and 26% had primary, secondary
and higher education, respectively. About 53% of these
consumers know the meaning of an “organic” fruit or
vegetable (data do not show).

As for the consumption of vegetables, 91%, 74%, 64%
and 38% consumed potatoes, onions, tomatoes, and
carrots, respectively. Few consumers (1 to 6%) consumed
other vegetables such as peas, sweet potatoes, zucchini,
green beans, peppers, etc. (Figure 2-a). In terms of fruit
consumption, 84%, 75%, 69% respectively consumed
bananas, apples, and oranges and few of them consumed
strawberries (17%), kiwi (8%), pear (7%), avocado (7%),
lemon (3%) and the 1% consumed other fruits such as
mango, pomegranate, and watermelon (Figure 2-b).
When asked if they know about pesticides, 6% know

KFigure 1. Education level of consumers of fruits and\
vegetables surveyed.
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about pesticides as fertilizers, 35% know about them
as medicines while 59% know about them as poisons
(Figure 3). In addition, the respondents showed that 21%
were sick, of which 7%, 6%, 5% and 1% had allergies,
hypertension, diabetes, and headaches, respectively
(data do not show).

/Figure 3. Level of knowledge of the consumers abomb
the signification of “Pesticide”.

Pesticide
65%

Fertilizer
7%

L /

As for the second part concerning the 50 farmers surveyed
(100% are men), 90% of them had no training in pesticides
and their applications. Figure 4 shows that 34% of them did
not use any means of precaution when applying pesticides,
20% used small traditional means of precaution and 46%
used masks, boots, vests, gloves, and others means of
prevention when applying pesticides. Also, 70% of these
producers know the active ingredients and the usefulness
to fight against diseases, pests, and weeds and 98% know
the pre-harvest product application time (DAR).

Regarding the choice of the producer of products and
active ingredients, 48% bought these chemicals according
to their previous experiences in terms of production,
38% bought them according to the recommendation of
retailers, and 8% bought them according to the price
and 2% according to experts (Figure 5). Finally, this study
showed that 31% of the producers surveyed had fertility
and sterility problems (data do not show).

/Figure 4, Percentage of farmers surveyed who respect\
sanitary precautions before treatments.
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/Figure 5. Criteria for choosing pesticides by the farmers
surveyed, according to the recommendation of their
experience, expert, price, supplier, manufacture and
neighbors.
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‘ DISCUSSION

This study showed that consumers surveyed in the Nador
region consume more potatoes and tomatoes as vegetables
and apples and bananas as fruits. These products are
among the foods with the highest rates of pesticides.
Several studies®=! have shown that these fruits and
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vegetables require several applications of insecticides and
fungicides due to their sensitivities to fungi (downy mildew,
powdery mildew, botrytis, scab) and insects (moths, mites,
aphids, codling moth, etc.). For example, potato producers
apply 10 to 12 treatments of active materials based on anti-
mildews and systemic insecticide active ingredients based
on Imidacloprid, Chlorpyrifos, Deltamethrin, etc. Similarly,
tomato is also characterized by an antifungal and anti-
insect program highly loaded with active material, which
increases the level of residues in the fruit®. For example,
Tuta absoluta presents an insect pest for tomatoes and
growers can sometimes apply systemic insecticide products
in the field against Tuta absoluta, which can go up to every 4
to 5 days when humidity and temperature are very high in
summer. In addition, these climatic conditions increase the
speed of maturation of tomatoes, which makes it difficult
to respect the DAR. Regarding fruit, studies have shown
that the apple has one of the fruits that contains more
pesticides®*3* due to sensitivities to certain insects such as
codling moth®* and apple scab®. These surveys also showed
that few consumers have a high level of training and few
of them know the repercussions of these pesticides on
health. Moreover, these surveys showed that 21% of these
consumers have diseases and allergies. More precise and
long-term epidemiological studies will be needed to verify
the correlation between the residues of active ingredients
in food and the risk rate of reaching chronic diseases and
allergies. Although other scientific studies have shown that
there is a correlation between pesticide residues and the
risk of reaching diseases and allergies¥.

The second part of these surveys with the 50 farmers
showed that they do not consider the effect of pesticides
on human health, despite their knowledge of DAR, active
ingredient, agronomic effect, etc. The survey showed that
the producer’s interest in pesticides is an economic and
agronomic interest in relation to price and effectiveness in
controlling diseases and production enemies. This study
demonstrated a lack of training and awareness among
producers regarding the harmful effects of pesticides on
human health and the residual effects. As far as farmers’
health is concerned, they do not take too many precautions
when applying pesticides, even when using basic means
of prevention (gloves, glasses, protective vests, etc.). This
study showed that there is an absence and awareness
of the dangers of applying pesticides. Finally, the survey
results showed an increase in the rate of sterility among
producers, which is 31%. This study could not relate cause
and effect due to the lack of enough information, means
and time to carry out such a study. On the other hand,
this trend of increasing sterility in rural areas has been
demonstrated in several previous studies and research33,

‘ CONCLUSIONS

This study reported results of a survey completed with
consumers and growers located in the province of Nador,
regarding the consumption of fruits and legumes and their
consciousness about pesticides residues. This survey permits
to know the types of these most used vegetables and fruits;
and this will give an indication about the active materials of
pesticides used in this area. Moreover, the results showed that
very few consumers and growers are aware of the danger of
pesticides. As shown, the choices of pesticides of the farmers
focus more on the economic aspect of the product and not
on their effects on health and environment. Finally, the
questions concerning diseases, allergies and fertility problems
cannot reveal any conclusions concerning the “cause and
effect” relationship of pesticides. Therefore, more in-depth
epidemiological studies will be needed in the future.
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> Dietary supplement use and associated variables among Turkish women: cross-sectional study

Introduction: Dietary supplement use is continuously increasing in the world and it seems to be

more common among women. Data on supplement habits of women in Turkey are still limited.

The purpose of this study is to determine dietary supplement use and to evaluate associated
Food Supplements; factors in Turkish women in the pre-COVID-19 period.

Women; Methodology: A total of 727 Turkish women (33.4[10.3] years; 25.9[4.57] kg/m?; 162.9[6.81] cm)

participated in this cross-sectional study. After piloting, the participants completed a six-part

questionnaire form that was administered either face-to-face or over the phone by a trained

Turkey. dietitian. The questionnaire intended to collect data about demographic characteristics, use of
dietary supplements and factors influencing supplement choices such as eating habits, physical
activity and lifestyle habits.

Cross-Sectional Study;

Results: A total of 307 participants (42.2%) used at least one dietary supplement within the
previous year. The most commonly used was iron (30.6%) followed by vitamin D (30.6%), vitamin
B,, (26.7%), multivitamins (18.2%), and calcium (11.4%). Supplement use decreased with higher
physical activity (p=0.002). Furthermore, it was significantly higher among women who consume
meals at regular times (p=0.001) and those that avoid fast food consumption (p=0.014). However,
the use of dietary supplements was not associated with lower BMI, older age or higher academic
level (p>0.05).

Conclusions: More than 40% of women were reported using dietary supplements. The use of
supplements was not associated with lower BMI, higher physical activity, older age, higher
academic level smoking or drinking. Turkish women seem to show a different consumer profile
from typical dietary supplement users.
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) Uso de suplementos dietéticos y variables asociadas entre mujeres turcas: estudio transversal

RESUMEN

Introduccioén: El uso de suplementos dietéticos aumenta continuamente en el mundo y parece
ser mas comun entre las mujeres. Los datos sobre los hdbitos de suplementacién de las mujeres
en Turquia aun son limitados. El propésito de este estudio es determinar el uso de suplementos
dietéticos y evaluar los factores que influyen en las mujeres turcas en el periodo anterior CO-
VID-19.

Metodologia: Un total de 727 mujeres turcas (33,4[10,3] afios; 25,9[4,57] kg/m?; 162,9[6,81]
cm) participaron en este estudio transversal. Después del pilotaje, las participantes completaron
un formulario de cuestionario de seis partes que un dietista capacitado administré personalmen-
te o por teléfono. El cuestionario fue destinado a recopilar datos sobre caracteristicas demografi-
cas, uso de suplementos dietéticos y factores que influyen en la eleccién de suplementos, habitos
alimenticios, actividad fisica y habitos de estilo de vida.

Resultados: Un total de 307 participantes (42,2%) utilizaron al menos un suplemento dietético
en el afio anterior. Los mds utilizados fueron hierro (30,6%), vitamina D (30,6%), vitamina B,
(26,7%), multivitaminicos (18,2%) y calcio (11,4%). El uso de suplementos dietéticos disminuyé
con mayor actividad fisica (p=0,002). Ademds, el uso de suplementos fue significativamente ma-
yor entre las mujeres que consumian comidas en horarios regulares (p=0,001) y evitaban el con-
sumo de comida rdpida (p=0,014). Sin embargo, el uso de suplementos dietéticos no se asocié
con menor indice de masa corporal, mayor edad y mayor nivel educativo (p>0,05).
Conclusiones: Mas del 40% de las mujeres informaron que usaban suplementos dietéticos. El
uso de suplementos no se asocié6 con menor IMC, mayor actividad fisica, mayor edad, mayor
nivel educativo y no fumar y beber. Las mujeres turcas parecen mostrar un perfil de consumidor
diferente al de las usuarias tipicas de suplementos dietéticos.

1. The most commonly used dietary supplements were: iron (30.6%), vitamin D
(30.6%), vitamin B,, (26.7%), multivitamins (18.2%), and calcium (11.4%).

2. The use of dietary supplements was not associated with lower BMI, higher physical
activity, older age, higher educational level, smoking or drinking.

3. Habits like avoiding fast food, drinking enough water, and consuming meals at
regular times were associated with dietary supplement use.

Didem Ors E, Géktas Z. Dietary supplement use and associated variables among Turkish women: cross-sectional
study. Rev Esp Nutr Hum Diet. 2022; 26(4): 277-84. doi: https://10.14306/renhyd.26.4.1710
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‘ INTRODUCTION

Dietary supplements (DS) include vitamins, minerals, herbs,
amino acids, botanicals, and other various ingredients. DS
come in numerous forms, including capsules, tablets, drinks,
powders, energy bars, and gummies®. The global market of
these products increased over the past 30 years, especially
after the coronavirus outbreak® Although the use of DS is
increasing in popularity, the pattern of use, the contents,
availability and/or consistency is not clearly documented.
DS are generally safe for the use of nutrient deficiency under
the guidance of a medical professional; however, taking
more than required will increase costs and may cause side
effects®. The dangers of consuming excessive DS include
illnesses such as organ damage due to toxicity, negative
interactions with other medications, allergic reaction, or
other problematic health issues*.

DS are frequently used for different reasons including dietary
support, maintaining good health, meeting the bodies
energy requirements, improvement of health and immunity,
losing weight and improving skin and hair®’. In addition,
supplement users vary considerably among different
populations and have certain characteristics such as; users
tend to be women?®®, tend to be older?, are less likely to
use cigarettes'!, have a lower body mass index (BMI)’, have
higher educational levels', are more physically active'?, and
adopt more health-related habits when compared to those
who do not use DS&713,

Some studies have been conducted by medical professionals
to evaluate the prevalence and associated variables of
supplements used in Turkey. The rate of DS consumption
has been reported at 7.3% with multivitamin-mineral
supplements as the most commonly used®. Interestingly,
this has been more prevalent among older women with
higher physical activity level, individuals with higher income
and educational levels, and non-smokers with low-to-normal
BMI*. In another study conducted with 253 participants,
it was found that DS were used mainly for immunity.
The most preferred products were omega-3 fish oil and
multivitamins®®. This is agreement with findings in university
students where the most notable purpose of supplement
use was to improve health and boost immunity. In fact, this
study did not reveal correlation between age, sex, physical
activity status, frequency of main meals and snacks, BMI,
smoking or alcohol consumption between users and non-
users. All of these studies are limited to small specific
groups of students, physicians, or general population?7,
Notwithstanding, further research is needed to understand
the main characteristics of DS consumption in women. Thus,

the purpose of this cross-sectional study is to determine DS
use and to evaluate associated factors in Turkish women.
We hypothesized that Turkish women with all of these
characteristics increased their use of DS.

‘ METHODOLOGY

Study design

This research was a cross-sectional study involving a
questionnaire administered by a trained dietitian. The
participants completed the six-part questionnaire form
that was developed after a review of the literature and
administered face-to-face or over the phone.

Subjects

Participants were recruited from the principal cities of
Turkey: Ankara, Istanbul, Izmir, Antalya, and Konya. Subjects
were call to participate from social media, university,
shopping centers and health centers. The participants were
not chosen from a specific place to avoid bias. Subjects were
all women and they were recruited from 2016 to 2017.
The exclusion criteria were as follows: chronic metabolic
diseases, pregnancy and lactation. Each participant was
informed about the study and written consent was obtained.
The study protocols had Institutional Review Board (IRB)
approval from Hacettepe University. The IRB protocol
number was GO 15/524 and the date of approval was on
29t July, 2015.

Data sources / measurement

The anonymous questionnaire included 46 questions which
were either multiple choice or open-ended questions and
divided into 6 major sections. The first section contained
questions covering demographic and socio-economic
characteristics (age, sex, body mass and stature, academic
level and employment status). The second section included
questions concerning use of DS (multivitamins, vitamins/
minerals, multimineral, iron, glutamine, vitamin E, vitamin
C, vitamin D, magnesium, calcium, protein supplements,
sport bars, creating, fish oil, etc.) estimated intake and who
recommended these products. Section three covered the
factors associated to DS choices, knowledge, attitudes, and
the reason for use. The fourth section focused on eating
habits, like fast-food consumption and number of daily
meals. The last two sections, physical activity and lifestyle
habits, were used to calculate physical activity levels and
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types. The questionnaire was administered by the same
dietitian and completed within 15 minutes of the pilot test.

A pilot study was performed with 20 subjects to test
the questionnaire form and capabilities of study design.
Furthermore, the questionnaire form was evaluated by
nine experts. Scale content validity index based on average
was 0.97 while based on the universal agreement method
it was 0.89. The questionnaire form can be found as a
supplementary file.

Statistical Analysis

Statistical analyses were performed using the IBM SPSS
Statistics for Windows v22.0 (IBM Corp., Armonk, NY).
Shapiro-Wilk and Kolmogorov-Smirnov normality tests
were used to analyze the distribution of variables. Nominal
data was examined using chi-square or Fisher’s exact test.
Data were presented as numbers and percentages or mean
(standard deviation). Differences were considered significant
at p<0.05.

‘ RESULTS

A total of 727 female subjects between the ages of 19-64
years participated in the study. Figure 1 shows the flowchart
of participant selection.

Table 1 reports the demographic and anthropometric
characteristics of the study population (n=727). The average
age of all women was 33.4 years (10.37), and the average
BMI was 25.9 kg/m? (4.57). A total of 19.3% of women
smoked and 45.8% were college graduates.

KTable 1. Demographicand anthropometric characteristics\
of subjects.

Characteristics n=727

Age (years) 334(1037)
Body Mas;lul;dex (kg/m?) ('r‘r;éan + SD) 259 (4.57)
Smoking habit % (Y /N) - 193/807
College gf;&uation % (Y /N) 458 [/ 54.2

\ IEgEre =)

Data are presented as mean(SD) at least otherwise is indicated.

Table 2 shows the prevalence of DS use among participants.
A total of 307 (42.2%) of women have used at least one DS
over the past year. The most commonly used DS were: iron
(30.6%), vitamin D (30.6%), vitamin B, (26.7%), multivitamins
(18.2%) and calcium (11.4%).

Supplement use was mainly recommended by a physician
(59.9%) or a dietitian (12.4%). However, the use of DS was
not associated with lower BMI, older age or academic level

KFigure 1. Flow chart of participants.

Assessed for eligibility (n=1100)

Included (n=727)

~

Excluded (n=373)
« Not meeting inclusion criteria (n=270)
« Declined to participate (n=103)

Questionnaire from face-to-face
(n=538)

Questionnaire from telephone
(n=189)
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/Table 2. Prevalence of dietary supplements among user.\

Use of dietary supplement (n, %) 307, 42.2%

Supplements (n,%) """""""
Iron - 94,306%
Vitamin D - 94,306%
VitaminB, 82,267%
e e 56,182% .....
calium 35,114%
Magnesum 26,85% """"""
vitaminc 20,65%
Folate 826%

Supplement recommended by (n,%) """""""
Physician 184,59.9%
Selfrecommended | . 41,133% .....
Dietitan 38,124%
g s & 18,59% """"""
Internet, social media - 17,55% """"""

- 12,39% /

K Pharmacist

(p>0.05). The most common reasons for using supplements
were “to supplement the diet and to improve overall
health” (43.3%), “to improve low iron levels” (32.3%) and
“to improve low vitamin D levels” (19.9%). There was a
significant trend of vitamin B,, use to supplement the diet
and to improve overall health (p=0.001) (Table 3).

The preferred physical activity types were hiking (56.8%),
fitness and weight lifting (48.3%), pilates and yoga (23.2%),
cardio aerobics (9.9%), jogging (6.2%), and swimming (5.7%).
There was no significant relationship between physical
activity type and DS use.

Table 4 compares the health-related habits of DS users
and non-users. Women with higher physical activity levels
(PAL) show a lower ratio of DS use (p=0.002). Furthermore,
eating meals at regular times (p=0.001) and avoiding fast
food consumption (p=0.001) were correlated with higher
supplement use ratio. There was no significant relationship
between DS use and healthy and balanced dietary habits,
smoking, academic levels, snacking or night eating habits.

‘ DISCUSSION

The purpose of this cross-sectional study was to determine
the types of DS used among Turkish women and to evaluate
associated factors. In this cross-sectional study, the use of
DS was frequent among young women, a total of 42.9% of
the participants were between 19 and 29 years old. Socio,
demographicand lifestyle characteristics including academic
level and healthy lifestyle factors, such as not smoking
or drinking were correlated positively with supplement
usel31819 Moreover, previous studies have demonstrated
typical users tend to be older in age!®*3,

In this research, there was no significant relationship
between DS use and smoking, alcohol use or academic level.
Furthermore, age was not associated with the use of DS.
Supplement users were associated with lower BMI® however in
our study, there was no significant relationship with lower BMI.

KI'able 3. Rationale for using each dietary supplements.

Rational

: (n, %) : Type of Supplements
133, 43.3% Vitamin B,, (p=0.001%)
99, 32.2% Iron (p<0.001%*)
. 61, 19.9% Vitamin D (p<0.001*)
38,12.4% Calcium (p<0.001*)
19, 6.2% Calcium (p<0.001*)
15, 4.9% Iron (p>0.05)

~

,,,,,,,,,, .

*Differences were considered significant at p<0.05.
Fisher’s exact test was performed to analyze the data.
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KI'able 4, Health-related habits of dietary supplements users and nonusers. \

Nonuser

Physical activity level (PAL)

Sedentary 176 (51.9%)
Moderately Acive - 117(398%) = 177 (602%)
Active o 27087% 67 (713%)
Totdd 307 420
"""" 126, 52.5%
"""" 81, 57.9%

Fast food habit

Snacking habit

Night eating habit

k Keeping regular meal times

*Differences were considered significant at p<0.05.
Chi-square test was performed to analyze the data.

The widespread use of DS in developing countries is
increasing. The most commonly used supplements are iron,
vitamin B, and multivitamin complexes®. In a Turkish study
(n=9224), multivitamins were the most used supplements.
Furthermore, in a Turkish research, the most preferred DS
were omega-3 fish oil (26.9%), multivitamins (17.8%), and
CoQ10 (7.9%)*.

In this research, the most used DS was iron. This result is
most likely influenced by the young demographic. In the
last year, 42.2% of women used at least one DS. Among the
most used were iron (30.6%), vitamin D (30.6%) followed by
vitamin B_, (26.7%) and multivitamins (18.2%).

According to research conducted by Turkey Nutrition and
Health Survey (TBSA) DS are mostly recommended by
doctors however the use of omega-3 is mostly influenced by
media®. Similarly, in this research, DS were recommended
by a physician for 59.9% of the participants. However, a
total of 13.3% of women had no prescription and/or proper
recommendation from health care professionals.

DS tends to be consumed for different reasons including
preventing diseases, nutritional support, losing weight,
improving athletic performance, treating vitaminand mineral
deficiencies, and increasing mental performance83152L A
research estimated that participants take supplements
as a preventative measure and to maintain their health?
Similarly, in this study, the supplement use reasons were to

supplement the diet and to improve overall health (43.3%),
toimprove low iron levels (32.3%) and to improve low vitamin
D levels (19.9%). Vitamin and mineral supplements remain
the most commonly reported type of supplements.

The relationship between the rationale for using DS and the
typesof DSwerealsoevaluated. The use of some supplements
had precise reasons, for example; iron supplements for
anemia, vitamin D against low vitamin D levels, and calcium
for bone health and menopause. Other supplements were
used for various reasons, for example, vitamin B, was
used to supplement diet, to enhance energy levels, and to
combat muscle related issues. Therefore, supplement users
reported various motivation for the same products. On one
hand, these results for calcium and iron supplements reflect
the consciousness of women with preventing osteoporosis
and anemia; on the other hand, unless the use is based on
a health professional’s recommendation, the supplement
may not be necessary when consuming a healthy and
balanced diet.

More than 87% of Turkish women do not engage in proper
physical activity?®. According to data obtained from the
TBSA, a total of 76.5% of women (over 12 years old) don't
do physical activity for 30 minutes or more®. In this study,
the majority of participants were sedentary. Commonly,
supplement use is correlated positively with high physical
activity’>?. However, in our research the lower physical
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activity level was associated with consumption of DS
(p=0.002).

Current studies show that people who do regular physical
activity tend to have a healthier diet?>%. Comparatively,
women who pay attention to healthy dietary habits have
a higher association with DS use®. Nevertheless, in this
cross-sectional study, there was no significant relationship
between DS use and healthy and balanced dietary habits,
snacking habits and night eating habits. On the other hand,
habits like avoiding fast food, drinking enough water, and
consuming meals at regular times were associated with DS
use (p<0.05). Therefore, the profile of female DS users in
Turkey seems to be different than other studies.

Limitations

The present study has several limitations. The small
sample size in our study might limit the detection of other
associations between DS and other lifestyle and socio
demographic characteristics. Furthermore, all vitamin and
mineral supplements were not assessed with a 24-h dietary
recall but through a specific question.

‘ CONCLUSIONS

The use of DS is prevalent among Turkish women; however,
it is not associated with the adoption of other healthy habits
or higher physical activity. The participants adopted only
some healthy lifestyle and dietary habits. The use of DS was
not associated with lower BMI, higher physical activity, older
age, academic level, smoking or drinking. In conclusion,
female DS users in Turkey seem to show a different
consumer profile from typical DS users shown in scientific
literature. Given the widespread use of DS, especially
after the COVID-19 outbreak, it is necessary to identify
the characteristics of DS users. Therefore, health care
professionals could utilize the data to increase awareness
of these products amongst Turkish women. We hope our
findings encourage more studies be conducted on the use of
DS as this will continue to increase dramatically due to the
COVID-19 pandemic.
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KEYWORDS ABSTRACT

Introduction: In recent studies, it has been suggested that anxiety about body image increases
during menstruation in adolescents and may affect nutritional status. This study aimed to evaluate
the relationship between adolescents’ body images, body perceptions and anthropometric

Menstruation; measurements during menstrual and non-menstrual time periods.

Adolescent; Methodology: This cross-sectional study was carried out in a private high school between
September-November 2021. Participants were adolescent girls aged 14-18. The questionnaire
included information about menstruation, anthropometric measurements, and the Body Cathexis
Body Mass Index. Scale (BCS) and Stunkard Figure Rating Scale.

Results: The mean age (total=291) was 15.9(1.13) years, body mass index (BMI) was 21.13(3.33)
kg/m?, waist circumference was 70.48(8.87) cm and the BCS was 97.39(24.59). The majority
of students have normal BMI. However, according to waist circumference 28.5% of the them
were obese (290 percentile). Difference between actual BMIs and body image in the menstrual
period was significant (p<0.001), the agreement with each other was slight (K=0.172). There was
a significant difference (p<0.001) between actual BMIs and body image in the non-menstrual
period and the agreement with each other was moderate (K=0.474). During non-menstrual
periods, 79.7% of students with normal BMI perceived their body images as normal, and 70.5% of
overweight students perceived as overweight.

Body Image;

Conclusions: Since the menstruation is a period in which body image is perceived differently than
it is, special consideration of adolescent girls in terms for eating disorders should be encouraged.
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) La relacion entre la imagen corporal y medidas antropométricas en adolescentes

durante el periodo menstrual y no menstrual: un estudio transversal

RESUMEN

Introduccion: En estudios recientes, se ha sugerido que la ansiedad por la imagen corporal au-
menta durante la menstruacion en las adolescentes y puede afectar el estado nutricional. Este
estudio tuvo como objetivo evaluar la relacién entre las imdgenes corporales, las percepciones
corporales y las medidas antropométricas de adolescentes durante los periodos menstruales y
no menstruales.

Metodologia: Este estudio transversal se realizd en un colegio privado entre septiembre-noviem-
bre de 2021. Las participantes eran chicas adolescentes de 14 a 18 afios. El cuestionario incluia
informacion sobre la menstruacién, las medidas antropométricas y la escala de catexis corporal
(BCS) y la escala de calificacién de la figura de Stunkard.

Resultados: La edad media (total=291) fue de 15,9(1,13) afios, el indice de masa corporal (IMC)
de 21,13(3,33) kg/m?, el perimetro de cintura de 70,48(8,87) cm y el BCS de 97,39(24,59). La
mayoria de los estudiantes tienen un IMC normal. Sin embargo, segln el perimetro de cintura el
28,5% de ellas eran obesas (>percentil 90). La diferencia entre los IMC reales y la imagen corporal
en el periodo menstrual fue significativa (p<0,001), la concordancia entre ellas fue leve (K=0,172).
Hubo una diferencia significativa (p<0,001) entre los IMC reales y la imagen corporal en el pe-
riodo no menstrual y la concordancia entre ellas fue moderada (K=0,474). Durante los periodos
no menstruales, el 79,7% de las estudiantes con IMC normal percibian su imagen corporal como
normal y el 70,5% de las estudiantes con sobrepeso percibian sobrepeso.

Conclusiones: Dado que la menstruacion es un periodo en el que la imagen corporal se percibe
diferente de lo que es, se debe fomentar la consideracion especial de las adolescentes en térmi-
nos de trastornos alimentarios.

1. Body Cathexis Scale (BCS) points of thin students are significantly lower than
slightly overweight and obese students.

2. There was a significant difference between the adolescent girls actual BMIs (Body
Mass Index) and their body perceptions in the menstrual period.

3. There was a positive weak correlation between BMI and BCS score, a positive
moderate correlation with the body image in the menstrual period, and a positive
strong correlation with the body image in the non-menstrual time periods.

Tirker PF, Caliskan H, Bayrama S. The relationship between body image and anthropometric measurements
among adolescent girls during menstrual and non-menstrualtime periods: a cross-sectional study. Rev Esp
Nutr Hum Diet. 2022; 26(4): 285-93. doi: https://10.14306/renhyd.26.4.1712
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‘ INTRODUCTION

Adolescence is the phase of life between childhood
and adulthood. According to Turkey Demographic and
Health Survey 2018, 16.4% of Turkey's population are
adolescents?. Adolescence is a period in which nutritional
habits and food preferences change, as well as unhealthy
eating behaviors. Adolescents continue the nutritional
behaviors which have acquired in this period in their later
stages of lifel.

Body image is defined as the degree of satisfaction of
people reports about their body3. Body image problems
involve misperceptions, those who suffer tend to over or
underestimate the size of body parts or entire bodies".
Although the differences in body perception continues
throughout life, increments in dissatisfaction with
appearance and body shape causes nutritional problems>®.

The menstrual cycle is an important source of physical
and psychological variation experienced by women from
menarche to menopause due to edema, pain, negative
mood, and increased appetite, and the beginning of
the menstrual cycle is associated with increased body
dissatisfaction’. Also body image concepts have been linked
with various psychological illnesses, such as depression
and eating disorders®. Therefore, body dissatisfaction is
higher in adolescent girls with the onset of the menstrual
period®®. In this time period, body dissatisfaction, body
image anxiety and changes in eating habits are observed
as a resulte.

Girls usually start dieting at the age of 13-14™. It has been
reported that dieting is applied among thin and normal
individuals as well as those with body dissatisfaction
with overweight. Hence they attach great importance
to the benefits of appearance and maintaining ideal
body weight'®. In a study conducted with 14-18 years old
girls, it was found that while 62% of the individuals had
a normal body mass index (BMI), 83% of them had body
dissatisfaction and wanted to lose weight*2.

Recent studies mostly focus on non-menstrual time
periods of adolescents. This study aimed to evaluate
the relationship between and body perceptions during
menstrual and non-menstrual time periods.

‘ METHODOLOGY

Participants and type of study

This cross sectional study was carried out with 291 girls
aged 14-18, who were studying at a private high school
between September-November 2021 and voluntarily
agreed to participate.

Ethical aspects

The study was approved by Baskent University Institutional
Review Board and Ethics Committee (Project no: KA20/420).
The students were included after obtaining permissions
(themselves and caregiver), “Informed Voluntary Consent
Form for Research in Children” was read and signed. Data
were obtained from students in the sampled schools. All
data included in this study obtained face to face interview
by paying attention to the pandemic conditions.

Data collection

A questionnaire form was applied to students, in which
descriptive information about general characteristics,
information about menstruation period, and mood during
the menstruation period were questioned. Height (cm) and
waist circumference (cm) measurements were taken with
a non-stretchable tape measure. Body weight (kg) was
determined with a portable scale. For waist circumference,
the midpoint between the lowest rib bone and the cristailiac
was found, the circumference was measured®®. BMI values
for age were evaluated according to the criteria of the World
Health Organization Multicenter Growth Reference Study
(WHO-MGRS)*. According to this classification, standard
deviation score was considered <-2 as “underweight”, >-2
—<+1 as “normal”, 2+1 — <+2 as “overweight” and 2+2 as
“obese”4, Waist circumference values was evaluated by
Hatipoglu et al.*®* waist circumference percentile values for
Turkish children.

The Body Cathexis Scale (BCS) consists of 40 items was
developed by Secord and Jourard in 1953, The Turkish
validity and reliability study of this scale was conducted
by Hovardaoglu®. The participant is asked to choose the
most suitable option for different parts of body, such as “I
don’t like it at all” (5 points), “l don't like it very much” (&4
points), “I am undecided” (3 points), “I like it quite a bit”
(2 points), “I like it very much” (1 point). High total score
indicates low body image satisfaction?®?.
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Students were asked to mark how they perceived
themselves during menstruation and non-menstruation
periods with the Stunkard Figure Rating Scale. The figure
rating scale was developed by Stunkard et al® as an easy-
to-apply self-report scale for body image perception. This
scale consists of nine figures ranges from underweight
(value 1) to obese (value 9). Figures are classified according
to BMI status. Figure 1 means thin, Figures 2, 3 and 4
are normal, Figures 5, 6, 7, 8 and 9 are obese!® (see
Supplementary Material).

Statistical analysis

Statistical analyses were performed using Statistical
Package for the Social Sciences Version 20. Qualitative
variables are given as numbers and percentages.
Continuous variables are given with mean and standard
deviation (SD) values. Chi-square (x?) tests were used
to evaluate categorical variables. One way Anova and
independent sample T-test were used to evaluate the
independent variables. Kendall Tau-b test was used to
determine the relationships between binary and ordinal
scaled variables. Statistical analyses included Cohen’s
Kappa test (K). Alpha level of <0.05 was used to determine
statistical significance.

‘ RESULTS

A total of 291 students were involved in the study with a
mean age of 15.9(1.13) years. The mean BMI of the students
was 21.13(3.33) kg/m?,and the waist circumference was
70.48(8.87) cm. BCS was found to be 97.39(24.59) (Data
not shown).

BCS scores of the students were compared according to
sociodemographic characteristics and knowledge about the
menstrual period. During the menstrual period, while there
was no change in body weight in 56.3% of the students,
an increase in 36.1%. The students felt aggression (39.9%)
and fatigue (29.2%). The mean body perception score was
found to be higher in those who felt sad and aggressive
during the menstrual period (102.78(23.43), 100.59(24.14),
respectively) (Table 1)).

The anthropometric measurements of the students are
givenin Table 2. BCS points of thin students are significantly
lower than slightly overweight and obese students.

The relationship between the students’ BMl and body image
perceptions during menstrual and non-menstrual periods
according to the Stunkard Figure Rating Scale is given in
Table 3. There was a significant difference between the
actual BMIs and their perceptions in the menstrual period
(p=0.000), and it was determined that the agreement with
each other was slight (K=0.172). While 39.6% of students
with normal BMI perceived themselves slightly overweight
and obese during menstrual period, 50% of slightly
overweight students perceived themselves as obese. There
was a significant difference (p<0.001) between actual BMIs
non-menstrual periods and body image, their agreement
with each other was moderate (K=0.474).

The relationship between students’ BMI and BCS scores
and their body image perceptions in the menstrual and
non-menstrual period was given in Table 4. There was a
positive weak correlation between BMI and BCS score
(r=0.208), a positive moderate correlation with the body
image in the menstrual period (r=0.447), and a positive
strong correlation with the body image in the non-
menstrual time periods (r=0.631).

‘ DISCUSSION

Decreased body image, body dissatisfaction and body
misperception are frequently encountered in adolescence
girls especially with menarche. However, no study has been
found about the effect of the menstrual period on body
perception and body image in adolescents. In this study,
there was a significant difference between the actual BMls
and perceptions of participants in the menstrual period.
The mean body perception score which was 97.39(24.59)
found lower than the other similar studies. In a study
conducted with girls aged 12-14, body perception score
was 153.95(24.77)

According to Turkey Nutrition and Health Survey
2017,18.6% of girls aged 15-18 were overweight, while
4.8% were obese?. In this study, 15.1% of students were
overweight, while 2.8% were obese.

In this study, BCS scores of underweight students were
found to be lower than those of overweight and obese
students. Contrary to this study, in a study conducted with
adolescents, no significant relationship was found between
BMI and Body Image Scale score?.
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KI'able 1. Body Cathexis Scale scores averages of the participants according to their knowledge about sociodemographic\

characteristics and menstrual periods.
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93.21(24.01)
98.02(24.07)

*p<0.05; "One way ANOVA; ¥Student T-test; ®Multiple answers marked.

Body image plays an important role in the management
of body weight, especially among female adolescents®.
Many adolescents with normal weight compare themselves
to images of very thin people presented by the media and
perceive themselves as being fat and overweight. The ideal
beauty standard, defined as having a slim and/or muscular
body, makes individuals vulnerable to developing body
image dissatisfaction?. In this study, it was determined that
the agreement between the actual BMIs of the students
and their body image in the menstrual period was slight
(K=0.172), while the agreement between the body image
in the non-menstrual period was moderate (K=0.474). In
a study conducted with adolescents, 66% of adolescents
rightly matched their BMl-for-age category with theirself-
perceived body image (K=0.37)%.

In this study, approximately 47% of the students in the
menstrual period and 23% of the student in the non-
menstrual period evaluate themselves differently from their
actual BMI. About 30% of children and adolescents aged 8-15
years in the United States misperceive their weight status®.

According to this study, 40% of the adolescents in the
menstrual period and 13.75% in the non-menstrual period
were overestimated their actual weight and 6.87% in the
menstrual period and 9.28% in the non-menstrual period
were underestimated their actual weight. In a study of
Polish adolescent girls shown that the probability of body
dissatisfaction among subjects differing by phases of the
menstrual cycle was 2.4 times higher for subjects at their
premenstrual cycle phase than menstrual phase®. In a
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KI'able 2. Mean Body Cathexis Scale scores according to the anthropometric measurements.
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Different letters indicate significant differences (p<0.05) according to the Tukey Kramer-post-hoc test. *p<0.05; ®One way ANOVA;
SD: Standard deviation.

KI'able 3. The relationship between the actual Body Mass Indexes and body image perceptions during menstrual and non-\
menstrual periods according to the Stunkard Figure Rating Scale.

Stunkard Figure Rating Scale Groups
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KTable 4, The relationship between Body Mass Index and Body Cathexis Scale score during menstrual and non-menstruaI\

periods and body image perceptions according to Stunkard Figure Rating Scale.
Body Cathexis Body image Body image
Scale menstrual period non-menstrual period
R* . 95%Cl P . 95%cCl - e5%cl
BMI 0.208 0.18-0.25 0.447 0.38-0.46 0.62-0.75

*Kendall’s Tau-b correlation coefficient; BMI: Body mass index.

study of college students, participants judged highest body
size and body dissatisfaction during the menstrual phase?.

Since the effect of BMI on body image is long-term,
having a high BMI in adolescence strongly predicts body
dissatisfaction in young adulthood?.

There are various limitations of this study. Due to time
constraints, collecting data from a single private school
in sample selection is one of the limitations of the study
and may not reflect the universe. Another limitation of
the study is that it was conducted with students studying
in private schools, which is low in generalizability due to
the fact that they have children from families with middle-
high socioeconomic status. Although it is thought that
the use of BMI as an anthropometric measurement is not
sufficient, especially in adolescents, it was used due to
the difficulty of skinfold thickness measurement, time
limitation, and the absence of a body analyzer, but both
BMI and waist circumferences evaluated according to the
standard deviations of the World Health Organization as
recommended. Therefore, more studies can be conducted
with similar variables in different settlements and different
sample groups. Food records could not be obtained due to
the fact that they could not be interviewed for a long time
under pandemic conditions and extra time was required for
the accuracy of the records in adolescents. Despite this, the
high number of participants and face to face interview were
conducted to rule out peer effectiveness while collecting
questionnaires are the strengths of the study. The quality
and quantity of the food groups preferred by the participants
who overestimated their weight in the menstrual period may
be important for the result of the study, so it is recommended
to evaluate them in future studies.

Since menstruation is a period in which body image is
perceived differently, it should be encouraged to evaluate

especially adolescent girls in terms of eating disorders.
Adolescent nutrition is crucial for proper growth and
development and a prerequisite for achieving full
developmental potential. In this context, it is thought that
dietitian support is important to prevent the development
of malnutrition or obesity. Both malnutrition and obesity in
adolescence are effective factors that can be determinants
of health in adulthood. In terms of public health, body image
affirmation is important for healthy generations, especially
for female adolescents.

‘ CONCLUSIONS

As a result, the menstruation period negatively affects body
image satisfaction. It affects especially adolescent girls
more, as it is determined that they feel heavier than they
are even in non-menstrual periods. Since menstruation is a
period in which body image is perceived differently than it s,
it should be encouraged to specifically evaluate adolescent
girls in terms of eating disorders in the early period.

‘ ACKNOWLEDGEMENTS

Authors thank all the participants.

‘ AUTHORS' CONTRIBUTIONS

P-FT, HC and SB. contributed to the design of the study, the
statistical plan, and interpreted the data. HC performed the



Rev Esp Nutr Hum Diet. 2022; 26(4): 285 - 293

The relationship between body image and anthropometric measurements among adolescent girls during menstrual

and non-menstrualtime periods: a cross-sectional study

literature search, performed the analyses, and wrote the
first draft with the help of P-FT and SB. All authors critically
reviewed that and previous versions of the document.

‘ FUNDING

The authors have no financial relationships relevant to this
article to disclose.

‘ COMPETING INTERESTS

The authors state that there are no conflicts of interest in
preparing the manuscript.

‘ REFERENCES

(1) Shaw V. Clinical Paediatric Dietetics. 5th Edition. Willey -
Blackwell; 2020.

(2) Hacettepe University Institute of Population Studies. Turkey
Demographic and Health Survey 2018. 2019.

(3) Jourard SM, Secord PF. Body-cathexis and the ideal female
figure. J Abnorm Soc Psychol. 1955; 50: 243-6. doi: 10.1037/
h0041128.

(4) Yardimci H, Hakli G, Cakiroglu FP, Ozcelik AO. The correlation
between body conception and actual body mass index among
adolescents: some variables and their role. Progr Nutr. 2016,
18(3): 222-30.

(5) Davidsen L, Vistisen B, Astrup A. Impact of the menstrual cycle
on determinants of energy balance: a putative role in weight
loss attempts. Int J Obes (Lond). 2007; 31(12): 1777-85. doi:
10.1038/s.ij0.0803699.

(6) Arslan M. Lise 6grencilerinin beden algisi ve yeme tutumunun
incelenmesi ve bunlarin bki (Beden Kitle Indeksi) ile iligkisinin
degerlendirilmesi. Siileyman Demirel Universitesi Vizyoner
Dergisi. 2020; 11(26): 107-17. doi: 10.21076/vizyoner.651699.

(7) Carr-Nangle RE, Johnson WG, Bergeron KC, Nangle DW.
Body image changes over the menstrual cycle in normal
women. Int ] Eat Disord. 1994; 16(3): 267-73. doi
10.1002/1098-108x(199411)16:3<267::aid-eat2260160307
>3.0.co;2-y.

(8) Jappe LM, Gardner RM. Body-image perception and
dissatisfaction throughout phases of the female menstrual
cycle. Percept Mot Skills. 2009; 108(1): 74-80. doi: 10.2466/
PMS.108.1.74-80.

(9) Levine MP, Smolak L, Moodey AF, Shuman MD, Hessen LD.
Normative developmental challenges and dieting and eating
disturbances in middle school girls. Int J Eat Disord. 1994;
15(1): 11-20. doi: 10.1002/1098-108x(199401)15:1<11::aid-
€at2260150103>3.0.co;2-q.

(10) Malinauskas BM, Raedeke TD, Aeby VG, Smith JL, Dallas MB.
Dieting practices, weight perceptions, and body composition:
a comparison of normal weight, overweight, and obese college
females. Nutr J. 2006; 5: 11. doi: 10.1186/1475-2891-5-11.

(11) Huon G, Lim J. The emergence of dieting among female
adolescents: age, body mass index, and seasonal
effects. Int ] Eat Disord. 2000; 28(2): 221-5. doi:
10.1002/1098-108x(200009)28:2<221::aid-eat12>3.0.co;2-h.

(12) Storz NS, Greene WH. Body weight, body image, and perception
of fad diets in adolescent girls. J Nutr Educ 1983; 15(1): 15-8.
doi: 10.1016/50022-3182(83)80095-8.

(13) Ma W-Y, Yang C-Y, Shih S-R, Hsieh H-J, Hung CS, Chiu F-C, et al.
Measurement of Waist Circumference: midabdominal or iliac
crest? Diabetes Care. 2013; 36(6): 1660-6. doi: 10.2337/dc12-
1452.

(14) de Onis M, Garza C, Victora CG, Onyango AW, Frongillo EA,
Martines J. The WHO Multicentre Growth Reference Study:
planning, studydesign, and methodology. Food Nutr Bull. 2004;
25(1 Suppl): S15-26. doi: 10.1177/156482650402515103.

(15) Hatipoglu N, Ozturk A, Mazicioglu MM, Kurtoglu S, Seyhan S,
Lokoglu F. Waist circumference percentiles for 7- to 17-year-old
Turkish children and adolescents. Eur ] Pediatr. 2008; 167(4):
383-9. doi: 10.1007/500431-007-0502-3.

(16) Secord PF, Jourard SM. The appraisal of body-cathexis: body-
cathexis and the self. J Consult Psychol. 1953; 17: 343-7. doi:
10.1037/h0060689.

(17) Hovardaoglu S. Body cathexis scale. J Psychiatry Psychol
Psychopharmacol. 1993; 1: 26-32.

(18) Stunkard AJ, Segrensen T, Schulsinger F. Use of the Danish
Adoption Register for the study of obesity and thinness. Res
Publ Assoc Res Nerv Ment Dis. 1983; 60: 115-20.

(19) Dorak F. Self-esteem and body image of Turkish adolescent
girls. Social Behavior and Personality: An International Journal.
2011; 39: 553-62. doi: 10.2224/sbp.2011.39.4.553.

(20) Republic of Turkey - Ministry of Health. Turkey Nurition and
Health Survey (TNHS). Ankara; 2019.

(21) Canbulat N, Goézen D, Kose D, Arda N. Effects of body mass
index on adolescents’ social comparisons and body cathexis in
Istanbul. Coll Antropol. 2011; 35(4): 1323-6.

(22) Pon LW, Kandiah M, Mohd Nasir MT. Body image perception,
dietary practices and physical activity of overweight and
normal weight Malaysian female adolescents. Malays J Nutr.
2004;10(2): 131-47.

(23) Latiff AAb, Muhamad ], Rahman RA. Body image dissatisfaction
and its determinants among young primary-school
adolescents. J Taibah Univ Med Sci. 2018;13(1):34-41, doi:
10.1016/jjtumed.2017.07.003.

(24) Moehlecke M, Blume CA, Cureau FV, Kieling C, Schaan BD.
Self-perceived body image, dissatisfaction with body weight
and nutritional status of Brazilian adolescents: a nationwide
study. J Pediatr (Rio J). 2020; 96(1): 76-83. doi: 10.1016/j.



Rev Esp Nutr Hum Diet. 2022; 26(4): 285 - 293

The relationship between body image and anthropometric measurements among adolescent girls during menstrual

and non-menstrualtime periods: a cross-sectional study

jped.2018.07.006.

(25) Sarafrazi N, Hughes JP, Borrud L, Burt V, Paulose-Ram R.
Perception of weight status in U.S. children and adolescents
aged 8-15 years, 2005-2012. NCHS Data Brief. 2014; (158):
1-7.

(26) Kaczmarek M, Trambacz-Oleszak S. The association
between menstrual cycle characteristics and perceived
body image: a cross-sectional survey of polish female
adolescents. ] Biosoc Sci. 2016; 48(3): 374-90. doi: 10.1017/
$0021932015000292.

(27) Teixeira ALS, Dias MRC, Damasceno VO, Lamounier JA, Gardner
RM. Association between different phases of menstrual cycle
and body image measures of perceived size, ideal size, and
body dissatisfaction. Percept Mot Skills. 2013; 117(3): 892-902.
doi: 10.2466/24.27.PMS.117x31z1.

(28) Fernandez-Bustos JG, Infantes-Paniagua A, Gonzalez-Marti
I, Contreras-Jorddn OR. Body Dissatisfaction in Adolescents:
Differences by Sex, BMI and Type and Organisation of Physical
Activity. Int J Environ Res Public Health. 2019; 16(17): E3109.
doi: 10.3390/ijerph16173109.



Rev Esp Nutr Hum Diet. 2022; 26(4): 294 - 302

Freely available online "B OPEN ACCESS

Rewista Expariols de

Nutricién Humana

Revista Espanola de
Nutricion Humanay Dietetica ()

Spanish Journal of Human Nutrition and Dietetics <

www.renhyd.org _

ARTICULO DE INVESTIGACION

Evaluacidn de las vias de deterioro de una salsa artesanal para su comercializacion

Ashuin Kammar-Garciaa’b, Martin Lazcano-Hernandez®, Obdulia Vera Lépezc, Irishina Yaﬁez-Bahenad, Orietta

Segura-Badilla®, Gladys Quezada-Figueroa', Javier Mancilla-Galindo™9, Addi Rhode Navarro-Cruz“*
aDireccién de Investigacion, Instituto Nacional de Geriatria, México.
I:,Facultad de Ciencias Quimicas, Universidad La Salle México, México.

cDepartamento de Bioquimica-Alimentos, Facultad de Ciencias Quimicas, Benemérita Universidad Auténoma de Puebla, Puebla City, México.
dEspeciaIidad en Tecnologia e inocuidad de los alimentos, Facultad de Ciencias Quimicas, Benemérita Universidad Auténoma de Puebla, México.
ePrograma UBB Saludable, Departamento de Nutricién y Salud Puablica, Facultad de Ciencias de la Salud y de los Alimentos, Universidad del
Bio-Bio, Chile.

Departamento de Nutricién y Salud Pablica, Universidad del Bio-Bio, Chilldn, Chile.

Licenciatura en Nutricidn, Facultad de Ciencias de la Salud, Universidad Auténoma de Tlaxcala, México.

*addi.navarro@correo.bua p-mx

Editora Asignada: Amparo Gamero. Universitat de Valéncia, Valencia, Espafia.
Recibido el 30 de junio de 2022; aceptado el 19 de septiembre de 2022; publicado el 19 de septiembre de 2022.

> Evaluacion de las vias de deterioro de una salsa artesanal para su comercializacién

SNV RESUMEN

Introduccion: Cada vez es mayor el nimero de consumidores que saben apreciar la calidad de un
buen producto artesano y que, por lo tanto, estdn dispuestos a pagar por ello. La elaboracién de pro-
ductos artesanales busca emplear juiciosamente la mano de obra para elaborar productos de alto va-
lor afiadido como la originalidad y cualidades sensoriales. El objetivo de este trabajo es evaluar la vida

Analisis de los

Alimentos; L. . ; . . e,
atil y el factor limitante de deterioro en una salsa picante casera para su potencial comercializacion.
C9”59W3Cié” de Metodologia: Se evaluaron tres posibles vias de deterioro: La descomposicion microbioldgica (deter-
Alimentos; minada por la cuenta total de bacterias mesofilicas aerobias y coliformes totales), el deterioro de las
Inocuidad de los caracteristicas sensoriales (por evaluacién sensorial mediante escala hedénica) y el deterioro fisico-
Alimentos; quimico determinado por la degradacién de la grasa después de un almacenamiento por 4 meses a

40 °C.

Almacenamiento de . . - . .
Resultados: Se encontraron diferencias en las caracteristicas sensoriales antes y después del almace-

AR namiento (todas p<0,05). El crecimiento de mesofilicos aerobios y coliformes totales fue <10 UFC/g,
Entry Term(s) de igual manera se determind el pH para evaluar el riesgo de que Pudiese ser debido a crecimiento

_ _ de C. botulinum, no obstante, ademds de no observarse la produccion de gas el pH fue de 3,6, por lo
Vida atil. que se descarté un potencial crecimiento de este microorganismo.

Conclusiones: La principal via de deterioro en la salsa analizada es la degradacion de la grasa, reflejado
en los cambios de las variables fisicoquimicas acidez, indice de peréxidos, indice de yodo e indice de
saponificacién. Se considera que el tiempo de vida estimado para la salsa es de 3 semanas sin trata-
miento térmico a temperatura ambiente o 4 meses en refrigeracién también sin tratamiento térmico. El
producto es bien aceptado sensorialmente, por lo que la Unica limitante es la degradacién de la grasa
en un periodo de conservacién largo o almacenada de manera no apropiada.

Obra bajo Licencia Creative Commons Reconocimiento-NoComercial-Compartirlgual 4.0 Internacional.

Mds informacion: http://creativecommons.org/licenses/by-nc-sa/4.0/
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ABSTRACT

Introduction: There is an increasing number of consumers who appreciate the quality of a good
artisan product and who, therefore, are willing to pay for it. The elaboration of artisanal products
seeks to judiciously use labor to produce products with high added value such as originality and
sensory qualities. The objective of this work is to evaluate the useful life and the limiting factor of
deterioration in a homemade hot sauce for its potential commercialization.

Methodology: Three possible pathways of deterioration were evaluated: Microbiological degradation
(determined by the total count of mesophilic aerobic bacteria and total coliforms), deterioration
of sensory characteristics (by sensory evaluation using a hedonic scale) and physicochemical
deterioration determined by degradation of the fat after storage for &4 months at 40 °C.

Results: Differences were found in sensory characteristics before and after storage (all p<0.05). The
growth of mesophilic aerobes and total coliform bacteria were <10 CFU/g, pH was evaluated for
the risk that it could be due to the growth of C. botulinum, however, in addition to not observing the
production of gas the pH was 3.6, so a potential growth of this microorganism was ruled out.
Conclusions: The main path of deterioration in the sauce analyzed is the degradation of fats,
reflected in the changes in the physicochemical variable’s acidity, peroxide index, iodine index and
saponification index. It is considered that the estimated shelf life for the sauce was 3 weeks without
heat treatment at room temperature or 4 months in refrigeration, also without heat treatment. The
product is well accepted sensorily, so the only limitation would be the degradation of the fatin a long
storage period, or it will be stored in an inappropriate way.

1. Es necesario establecer controles de calidad en este tipo de alimentos para poder
ser comercializado sin riesgo para la salud.

2. Es muy importante conocer la via de deterioro de la salsa artesanal para
prolongar su vida util.

3. La principal via de deterioro en la salsa artesanal evaluada es el deterioro de los
lipidos.

Kammar-Garcia A, Lazcano-Hernandez M, Lépez OV, Yanez-Bahena |, Segura-Badilla O, Quezada-Figueroa
G, Mancilla-Galindo J, Navarro-Cruz AR. Evaluacion de las vias de deterioro de una salsa artesanal para su
comercializacién. Rev Esp Nutr Hum Diet. 2022; 26(4): 294-302. doi: https://10.14306/renhyd.26.4.1713
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‘ INTRODUCCION

Generalmente, las empresas segin su tamafo se clasifi-
can en microempresas y pymes (pequefias y medianas).
Estas dltimas, se han convertido en piezas clave en la eco-
nomia mexicana, ya que, en la medida en que se expanden
aumenta el empleo, lo que contribuye al crecimiento del
mercado internoy, en consecuencia, se fortalece el comba-
te a la pobreza®?. Las pymes en México constituyen el 97%
del total de las empresas, generan el 79% de empleo de
la poblacién e ingresos equivalentes al 23% del producto
interno bruto (PIB), lo que enfatiza su importancia para la
economia mexicanay es la base de la economia de muchos
otros paises?.

A medida que aumenta la preocupaciéon de los consumi-
dores por una alimentacién saludable, también aumenta
el interés por los alimentos minimamente procesados y/o
artesanales. Aunque no existe un consenso de la defini-
cién de alimentos artesanales, algunos autores los refieren
como “aquellos productos comestibles elaborados a mano”
o “productos comestibles elaborados con conocimientos y
métodos tradicionales”, que se distinguen porque su fabri-
cacién se da en pequefios volimenes, prevalece la incorpo-
racién de insumos y recursos locales, y se excluyen aditivos y
conservadores en su preparacion®>¢, es por ello que muchos
consumidores conscientes del cuidado de su salud estdn
cambiando hacia alimentos caseros o artesanales a los que
visualizan como “mds saludables””®. De hecho, los alimen-
tos artesanales cada vez se vuelven mds populares debido a
que se busca tener una mejor calidad en los productos que
se consumen, y que éstos puedan ayudar a mantener una
forma de vida saludable®, el término artesanal se aplica a
diferentes alimentos y bebidas, caracterizados por un sabor
totalmente diferente a los alimentos industrializados.

Usualmente este tipo de alimentos se caracteriza por tener
un proceso de manufactura manual y se consideran frescos.
No se pueden almacenar por mucho tiempo con la finali-
dad de mantener su sabor y textura originalmente frescos,
por lo que también se producen en pequefias cantidades™.
Se trata de alimentos confeccionados con materias primas
sin procesar, frescas, con un minimo de procesamiento (por
ejemplo, cortado, lavado o envasado) y sin adicionar, mo-
dificar ni retirar ningun ingrediente, es decir, sin alterar la
matriz alimentaria, por lo que en su etiquetado suele haber
un minimo de ingredientes.

Evaluar la sequridad de los procesos de fabricacién tradicio-
nales y basados en la bioconservacién puede ser un desafio
para los productores de alimentos artesanales??', ya que a

diferencia de los alimentos ultraprocesados que estdn he-
chos para ser agradables al gusto y atractivos a la vista, con
una vida util prolongada y capaces de consumirse en cual-
quier lugar y en cualquier momento?, los alimentos artesa-
nales tienen una vida Gtil mucho mas corta y se deterioran
mas facilmente, por lo que pueden presentar riesgos para
la salud de los consumidores. A menudo se producen con
procesos productivos variables y menos estandarizados vy,
en algunos casos, se consumen directamente, por lo que el
objetivo de este trabajo es evaluar el tiempo de vida util y las
vias de deterioro de una salsa picante casera con manufac-
tura artesanal para su potencial comercializacion.

‘ METODOLOGIA

Se realiz6 un estudio experimental cuantitativo sobre una
salsa picante elaborada artesanalmente a base de aguacate
(Persea americana), chile habanero (Capsicum chinense), cre-
ma de leche pasteurizada y limén (Citrus aurantifolia) como
materias primas, se agreg6 sal y ajo en polvo como sazona-
dores. Todos los productos fueron adquiridos en el mercado
de frutas y verduras mds grande de la de la ciudad de Pue-
bla, en México, conocido como Central de Abastos debido a
que es el mercado que distribuye tanto a los comerciantes
mayoristas como minoristas y sus productos suelen ser fres-
cos y de muy buena calidad con precios mas bajos que en las
tiendas y fruterias de barrio o que en las grandes superficies.

Para la elaboracion de la salsa se sigui6 la técnica artesanal
propia de los productores de esta salsa, la receta original
estd en vias de comercializacién, el procedimiento fue el
siguiente: Se realiz6 un lavado de los aguacates, limones
y chiles, los cuales fueron posteriormente secados con un
lienzo limpio, el aguacate y el chile habanero fueron reba-
nados en julianas, y en el caso del chile habanero, fueron
retiradas las placentas y semillas antes de la trituracién.
Todos los materiales fueron introducidos en una batidora
en vaso para su trituracién hasta la total homogenizacién.
Los materiales fueron introducidos en el siguiente orden:
el limén, ajo en polvo y la sal en una primera trituraciéon y
posteriormente el aguacate, crema y chile habanero. Una
vez formada la emulsién en forma aséptica se procedié al
llenado de los frascos estériles y herméticos dejando un es-
pacio de cabeza de 1 cm.

Analisis sensorial

Con la finalidad de establecer el nivel de agrado de la salsa
recién elaborada se realiz6 una evaluacién sensorial con
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60 panelistas no entrenados. Para su seleccién se hizo una
invitacion abierta al publico en general. Se incluyeron 29
mujeres y 31 hombres con rangos de edad entre 25-48
afos. A todos los participantes se les pregunté si les agra-
daban las salsas picantes, los 60 participantes respon-
dieron afirmativamente, por lo que se les explico en qué
consistiria su participacién para la evaluacion sensorial y
una vez que confirmaron su participacion mediante la fir-
ma de consentimiento informado, se realiz6 una evalua-
cion sensorial con escala hedénica de siete puntos donde
1 corresponde a “me disgusta mucho”, 2 me “disgusta
ligeramente”, 3 “me disqusta”, 4 “ni me gusta ni me dis-
gusta”, 5 “me gusta”, 6 “me gusta ligeramente” y 7 “me
gusta mucho”. Se realizé la evaluacién del color, olor, tex-
tura y sabor. El vehiculo para la administracion de la salsa
fue una pequefa tostada horneada de harina de maiz y se
ofrecié agua para limpiar el sabor de la salsa al final de la
degustacion. Todas las evaluaciones se realizaron a tem-
peratura ambiente y bajo la luz del dia. Se calcularon las
puntuaciones de los atributos sensoriales recogidos por la
escala hedoénica.

Establecimiento de las caracteristicas iniciales del produc-
to y de las condiciones de almacenamiento

Una vez establecida la aceptacién inicial de |a salsa, se selec-
cionaron los parametros analiticos que describieran mejor
la calidad del producto, aparte de las caracteristicas senso-
riales. Se ha reportado que son las caracteristicas sensoria-
les las que frecuentemente determinan que un consumidor
seleccione un producto alimenticio®®, pero es un pardmetro
demasiado subjetivo por lo que se consideré la inocuidad
microbiana mediante el conteo de bacterias mesofilicas ae-
robias y bacterias coliformes por ser un pardmetro esencial
para su consumo de manera segura y las alteraciones po-
tenciales en la grasa por ser el ingrediente mayoritario de la
salsay probablemente el nutriente que podria determinar el
limite de la vida atil de la salsa.

La duracién del almacenamiento fue de 4 meses. Para evi-
tar que los lotes perdieran humedad por efecto de la hume-
dad ambiental el envasado se realizd en frascos de vidrio
herméticos y se almacenaron en un lugar seco. Se realizé
el almacenamiento de 3 lotes a 3 temperaturas distintas:
Temperatura de refrigeracion (4 °C), temperatura ambien-
te (aproximadamente 20 °C) y temperatura extrema (40
°C). Durante el periodo de almacenamiento se realizaron
muestreos semanales para evaluar el pH de la muestra
utilizando un potenciémetro (SM25CW Science Med, Fin-
land), tomando alicuotas de 20 mL de la salsa. El producto
no incorpora ni aditivos y/o conservador ni fue sometido
a tratamiento térmico, por lo que a efecto de controlar el

potencial crecimiento de Clostridium botulinum se verificé
que ninguna de las muestras superara un pH de 4,5.

Tiempos de vida de las unidades o distribuciones tempo-
rales de magnitudes fisicoquimicas y de los parametros
sensoriales

Posterior al almacenamiento por un periodo de 4 meses, se
realizé una segunda evaluacién de los parametros sensoria-
les en los 3 lotes (4, 20 y 40 °C). El agrado de los panelistas
para cada uno de los atributos se registrd a través de una
escala heddnica de 7 puntos y se consideré como limite de
aceptacion una calificacion igual o inferior a 3,5.

De igual manera se realizé una evaluacién de los parame-
tros microbioldgicos en los diferentes lotes, en todos se
aplicé la cuenta de bacterias mesofilicas aerobias por el
método de vertido en placa conforme a la norma oficial
mexicana NOM-112-SSA1-1994% y la cuenta de coliformes
totales por recuento en placa de acuerdo con la NOM-092-
SSA1-1994Y7,

Para los pardmetros fisicoquimicos, se evalud Gnicamente el
lote almacenado a 40 °C, se utilizaron como limite de vida
Gtil el valor maximo o minimo considerado como aceptable
en las Normas Mexicanas (NMX) para el producto mas pare-
cido a la salsa artesanal en estudio debido a que no existe
al momento una NMX especifica para las salsas de este tipo.
Se consideraron los productos de salsas picantes (a base
de vinagre) y aderezos (a base de mayonesa). Se realizaron
los andlisis de indice de perodxidos por el método de titula-
cién y de acuerdo con la NMX-F-154-SCFI-2010%, indice de
lodo por titulacién siguiendo la NOM-F-408-S-1981%°. indice
de acidez por el método volumétrico conforme a la NMX-
F-101-1987?° y el indice de saponificacién por el método de
Koettstorfer de acuerdo con la NMX-F-174-5-1981%.

Analisis de resultados

Los datos de las evaluaciones sensoriales se presentan
como media y error estandar. La comparacion de los pa-
rametros sensoriales al inicio y después de los cuatro me-
ses de almacenamiento, asi como la comparacién de los
puntajes de los parametros sensoriales para determinar
cudles parametros eran los mas altos en cada una de las
muestras al inicio y al final del almacenamiento se realiza-
ron por un modelo de ANOVA de efectos fijos de un factor,
las comparaciones por pares se realizaron por la prueba
post hoc de Tukey. Se consideré un valor de p<0,05 como
significancia estadistica. Todos los analisis estadisticos se
realizaron con el software GraphPad Prism v.9.0.1 (La Jolla,
CA, EE. UU.).
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‘ RESULTADOS

Los resultados de las comparaciones de la evaluacién sen-
sorial inicial y posterior al almacenamiento se muestran en
la Tabla 1. Se observd que a 40 °C todas las caracteristicas
sensoriales disminuyen después del almacenamiento.

te mostraba los valores mds bajos en la evaluacién sensorial
ademas de que es el lote que representa a la prueba de vida
Util acelerada al ser la temperatura mas extrema.

En la Figura 1 se pueden observar dos muestras de la sal-
sa después de 4 meses de almacenamiento a temperatura
extrema a 40 °C en estufa (tapa color rojo) y a temperatu-
ra de refrigeracién a 4 °C (tapa azul), respectivamente, el

/Tabla 1. Comparaciones de las caracteristicas sensoriales entre la salsa recién preparada y después de 4 meses a Ias\

tres temperaturas de almacenamiento.
Caracteristica sensorial Salsa recién : Salsa almacenada .
preparada 20 °C

Aparienca  59%010 594020

Sa borw 6,5+ 0,03¢ 6,6’:0,02c 6,2 + 0,04
color 57£002% 58+004%  57+00° 5,5+0,01
Olor | 57:001™ 5,8 £0,04¢ 543001
Textura T 62+0,02% | 61£003® = 60:003 6,0 0,01

Los datos son presentados como media * error estandar.
Las comparaciones se realizaron por ANOVA de una via, las comparaciones post hoc se realizaron por la prueba de Tukey. (a: Diferencia
significativa respecto a 20 °C; b: Diferencia significativa respecto a 4 °C; c: Diferencias significativa respecto a 40 °C).

En la Tabla 2 se muestran las comparaciones de los pun-
tajes de las caracteristicas sensoriales, se observo que los
puntajes de todas las caracteristicas son diferentes entre
si en la salsa recién preparada (todos post hoc p<0,05), a
excepcion del color y el olor que presentaron puntajes si-
milares (p=0,9); en cuanto a la salsa almacenada, el sabor
igual fue la caracteristica sensorial con mayor puntaje, y se
observé diferencias en todas las caracteristicas (todos post
hoc p<0,05), con excepcién de la apariencia y el olor, que
tuvieron puntajes similares con el color (color vs. apariencia
p=0,9, olor vs. color p=0,7). Se compara Unicamente contra
la salsa almacenada a 40 °C ya que fue la que aparentemen-

principal cambio observable es el color, el cual tomé un tinte
amarillento.

Una vez establecido que la via de deterioro no era senso-
rial, se procedié a realizar los andlisis microbiolégicos a los
tres lotes de salsa cada 4 semanas hasta los cuatro meses
posteriores a su almacenamiento. No se encontraron di-
ferencias en las muestras de cada 4 semanas en los tres
lotes de salsas almacenadas a las tres diferentes tempe-
raturas, el conteo de bacterias mesofilicas y de bacterias
coliformes a los 4 meses de almacenamiento es <10UFC/g
en todos los lotes.

Tabla 2. Comparacién de los puntajes entre las 5 caracteristicas sensoriales en la salsa recién preparada y en la salsa

almacenada a 40 °C.

Apariencia Olor Textura Valor p
Salsa recién preparada 59+0,10 57+0,01 : 6,2+0,02 <0,0001
Salsa almacenada 5,6 £0,07 54 +0,01 6,0 £ 0,01 <0,0001

Los datos son presentados como media * error estdndar.
Las comparaciones se realizaron por un modelo de ANOVA de efectos fijos, las pruebas post hoc se realizaron por la prueba de Tukey.
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KFigura 1. Muestras de salsa casera después de 4 meses\
de incubacion a 40 °Cy 4 °C respectivamente.

El frasco de la izquierda (tapa roja) corresponde a la muestra
de salsa almacenada a 40 °C, el frasco de la derecha (tapa azul)
corresponde a la muestra de salsa almacenada a 4 °C.

En la Figura 2 se observan muestras de la salsa después de
tres semanas de almacenamiento en las cuales se observé
una separacién de fases, se determind si esta separacién
en el producto se debia a crecimiento microbiano o simple-
mente a un error o alteracién en la formulacién, por lo que
se procedid a realizar el andlisis microbiolégico, en donde
se obtuvo que para el crecimiento de mesofilicos aerobios
como de bacterias coliformes totales fueron <10 UFC/g,
de igual manera se determiné el pH para evaluar el riesgo
de que pudiese ser debido a crecimiento de C. botulinum,
no obstante, ademds de no observarse la produccién de

KFigura 2. Lote de salsas de reciente preparacién (tres\
dias) mostrando separacién de fase.

gas el pH fue de 3,6, por lo que se descarté un potencial
crecimiento de este microorganismo.

Para los parametros fisicoquimicos se utilizaron como limi-
te de vida util el valor maximo o minimo considerado como
aceptable en las normas oficiales mexicanas (NOM) o en
las normas mexicanas (NMX). En la Tabla 3 se muestra los
pardmetros medidos antes y después del periodo de alma-
cenamiento de las muestras almacenadas a 40 °C.

La comparacién se realizé Gnicamente con el lote alma-
cenado a 40 °C, ya que representa el método de vida de
anaquel acelerada que provoca una disminucion de la vida
atil del alimento en un tiempo mds corto, y estas prue-
bas estdn disefiadas Unicamente para acelerar los cam-
bios fisicoquimicos. Cabe sefialar que los métodos de vida
de anaquel acelerada no se pueden utilizar si se produce
crecimiento microbiano en los productos, pero dado que
ninguno de los lotes presentd crecimiento microbiano se
decidié comparar los parametros fisicoquimicos de la salsa
fresca y la salsa almacenada a 40 °C.

‘ DISCUSION

En este estudio se muestra que hay una disminucién de las
caracteristicas sensoriales de una salsa casera después de
4 meses de almacenamiento, no se observan crecimientos
bacterianos posteriores al almacenamiento, Unicamente
se observaron cambios fisicos en el color y separacién de
fases del producto que no corresponden a ninguin riesgo
para la salud.

La prueba de vida dtil sensorial esta disefiada para vali-
dar el tiempo que un producto permanecerd en el mismo
nivel de “calidad aceptable” o “sin cambios” en las carac-
teristicas sensoriales deseadas®, por ello es muy impor-
tante asegurarse de que no haya cambios en las propie-
dades sensoriales ya que los consumidores desean pagar
por alimentos que cumplan sus expectativas sensoriales a
un nivel aceptable y en ocasiones las propiedades fisico-
quimicas de un producto no son suficientes para evaluar
la calidad con respecto al periodo en que se consume asi
que agregar una evaluacién sensorial del producto podria
resaltar mejor el periodo de consumo?Z.

Sobre las caracteristicas fisicas, Unicamente se observd
el cambio en el color, sin embargo es preciso mencionar
que 40 °C son condiciones extremas y no se espera que
el producto permanezca en esas condiciones por periodos
prolongados de tiempo, de cualquier forma y para
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/Tabla 3. Comparacion de parametros fisicoquimicos de las salsas fresca y almacenada a 402C. \

Salsa Fresca

Salsa Almacenada

Estandar de las normas mexicanas

indice de saponificacién (mg KOH/g) 40,87 50,77

indice de;&ﬁ‘o @l/1009) 11,69 9,01
indice de"ﬁ'é‘f‘éxidos (meq Oz/kg) """""" 0,15 0,17
Acidez Tif‘d'|‘é'b|e (meq KOH/lOO I 0,59 131
pH 36 36

NE: No especificado.

determinar si este cambio sensorial podria afectar la acep-
tacion del producto, una vez que se hubo verificado que los
andlisis microbiolégicos daban resultados conformes a la
norma, se procedi6 a realizar nuevamente la evaluacion
sensorial, teniendo resultados satisfactorios al no encon-
trar diferencias entre la salsa fresca y la almacenada; por
lo tanto se podria sugerir que el almacenamiento no es
una limitante en la aceptacion del producto.

El crecimiento microbiano puede provocar que un alimento
sea menos agradable para comer, debido a que se genera
un deterioro, pero también puede enfermar al consumidor
si la cantidad de microorganismos patoégenos es demasia-
do alta o si se llegan a producir toxinas®. A pesar de que en
este estudio se present6 una separacién de fases pudo ser
descartada la presencia de microorganismos patégenos en
la salsa, haciéndola segura para su consumo. Los valores
de pH observados en las muestras con separacion de fases
son similares a los valores de pH de otros estudios donde
se reporta que por debajo de pH 4,5 se dificulta el desarro-
llo de C. botulinum?.

Es importante mencionar que se ha llegado a reportar cre-
cimiento de C. botulinum a pH inferior a 4,6; sin embargo
esto sélo ha podido determinarse en alimentos con con-
tenidos proteicos elevados como en el caso de alimentos
elaborados a partir de concentrados de soya®.

La caracterizacién general de las grasas y aceites comes-
tibles, asi como el monitoreo de las modificaciones que
sufren durante su procesamiento y almacenamiento, son
importantes en relacién con su calidad, funcionalidad y va-
lor econémico?, y la oxidacién de lipidos se considera una
de las principales causas de pérdida de calidad sensorial y
nutricional en muchos alimentos?,

Para evaluar la calidad de las grasas se utilizan parame-
tros analiticos. Dos de los mds usados son el indice de
saponificacién y el indice de yodo?. El indice de saponifi-

cacion (IS) es expresado como el nimero de miligramos de
KOH requeridos para saponificar los dcidos grasos libres
y combinados, presentes en un gramo de grasa y ofrece
una medida del peso molecular promedio de los triglicé-
ridos que constituyen la grasa?. Las grasas que contienen
acidos grasos de cadena corta consumen mds KOH en su
saponificacion mostrando indices de saponificacién mds
grandes y las que poseen dcidos grasos de cadena larga
consumen menos alcali exhibiendo valores pequefios de
indice de saponificacion®.

Se puede observar que con el tiempo de almacenamiento
se incrementé el indice de saponificacién, de 40,87 a 50,77
meq de KOH, esto podria estar indicando incluso degrada-
cion o hidrdélisis de los acidos grasos presentes en la mues-
tra y mayor cantidad de acidos grasos libres, lo que habla
de que a pesar de que los panelistas no lo detectaran en
la evaluacién sensorial, el producto ya no cumple con las
caracteristicas de un producto de calidad.

El indice de yodo es una medida del grado relativo de in-
saturacion del componente lipidico, determinado por la
absorcion de yodo. Debido a que el punto de fusion y la
estabilidad oxidativa estan relacionados con el grado de
instauracién, este indice proporciona una estimaciéon de
estos factores de calidad. Se puede observar que se pre-
sent6 un decremento de 11,69 a 9,01, ya que el indice de
yodo determina no Unicamente el grado de instauracién
de la grasa sino la presencia de otros compuestos como
por ejemplo los esteroles, podria estarse reflejando que
con el tiempo de almacenamiento estos compuestos que
potencialmente son beneficiosos para la salud se estan
perdiendo®.

El indice de peréxidos, indica el estado de oxidacion inicial
del aceite en miliequivalentes de oxigeno activo por kilo de
grasa, permitiendo detectar la oxidacion antes de que se
note sensorialmente®®. Puede observarse que a pesar de
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que ambas muestran no superan los limites establecidos
en la NOM para aderezos con mayonesa (lo mds cercano
encontrado a las salsas analizadas), si se refleja el deterio-
ro de la grasa al observarse una elevacién de 0,15 a 0,17
meq. Es importante recordar que, aunque los estudios se
han llevado en animales de experimentaciéon Unicamente,
se ha demostrado que el consumo frecuente de grasas oxi-
dadas puede causar dafo a las células cerebrales, provo-
car inflamacién y aumentar el riesgo de diabetes y enfer-
medades cardiovasculares. Si estos resultados son ciertos
en humanos, el consumo regular de aceites oxidados po-
dria ser una amenaza para nuestra salud.

En lo que se refiere al indice de acidez, éste es un reflejo
de la hidrélisis que se puede estar llevando a cabo a partir
de los triglicéridos e indica la acidez debida a los dcidos
grasos libres que se liberan a partir de los triglicéridos,
durante el tiempo de almacenamiento se incrementé la
acidez, y, ademds, que desde un inicio ya el componente
graso de la salsa se encontraba en el limite de lo que po-
dria considerarse adecuado, por lo que, casi era de espe-
rarse que, con el tiempo de almacenamiento, la parte lipi-
dica se viera afectada incrementdndose mds adn la acidez.

La principal limitante de este estudio es que no se hicieron
andlisis quimicos en las muestras de salsa almacenada a
condiciones de refrigeracién o temperatura ambiente, sin
embargo, para evaluar la vida util de un alimento, tanto
los métodos directos como los indirectos son posibles. Los
métodos directos como la evaluacién fisicoquimica pueden
requerir mds tiempo, pero son mas precisos, mientras que
los métodos indirectos como la evaluacién sensorial son
mds rdpidos, pero menos precisos, lo que puede significar
que se necesitara un ajuste una vez que el producto esté
en el mercado.

‘ CONCLUSIONES

La principal via de deterioro en la salsa analizada es la
degradacion de las grasas, reflejado en los cambios de las
variables fisicoquimicas acidez, indice de peroxidos, indi-
ce de yodo e indice de saponificacion. Se considera que el
tiempo de vida estimado para la salsa fue de 3 semanas
sin tratamiento térmico a temperatura ambiente o 4 me-
ses en refrigeracién también sin tratamiento térmico. El
producto es bien aceptado sensorialmente, por lo que la
Unica limitante seria la degradacién de la grasa en un
periodo de conservacién largo o almacenada de manera
no apropiada.
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Niveles elevados de fibrinégeno en el sujeto delgado metabdlicamente obeso:
un estudio transversal analitico a partir de una muestra de pobladores peruanos

SNV RESUMEN

Introduccion: El fibrindgeno plasmatico es reconocido como un factor de riesgo importante para even-
tos cardiometabodlicos a través de mecanismos como la formacién de trombina, agregacién plaqueta-
ria e inflamacién, todos partes de la disfuncién endotelial conducentes al Sindrome Coronario Agudo.
Elevados niveles pueden estar presentes en sujetos con obesidad, sin embargo, no hay informacion

Fibrinégeno;

Obesidad; suficiente sobre si esto también es igual en los sujetos delgados metabélicamente obesos (DMO). Ob-
. . jetivo: Determinar la asociacién entre el DMO y niveles de fibrindgeno en una muestra de pobladores
Metabolismo;
peruanos.
Inflamacion. Metodologia: Estudio transversal analitico. Andlisis de datos secundarios del estudio PERU MIGRANT

(2007, 989 participantes). Para el diagnéstico de DMO se consider6 si presentaba dos o mds caracteris-
ticas de siete criterios metabdlicos: circunferencia de la cintura (mediante evaluacién antropométrica),
triglicéridos, glucosa en ayunas, presion arterial sistélica y diastélica, colesterol-HDL, HOMA-IR, proteina
C reactiva (PCR). Se consider¢ fibrindgeno (elevado >450 mg/dL). Para el andlisis de regresion, se realizé
un modelo lineal generalizado con enlace log y familia Poisson con varianza robusta. De esa forma, se
obtuvo como medida de asociacién las razones de prevalencia crudas (RPc) y ajustadas (RPa) por las
covariables mencionadas, se considerd intervalos de confianza al 95% (IC95%).

Resultados: De los 393 participantes seleccionados, el 46,3% fueron mujeres, la mediana de edad fue
47(37-56),13,5% presentd niveles de fibrinégeno elevado. La prevalencia de DMO fue 32,67%. Solo hubo
una relacién estadisticamente significativa entre fibrinégeno y el PCR-plasmatico (rho=0,54; p<0,001).
La regresion multiple, encontrd asociacion entre el DMO y el nivel altos fibrindégeno plasmdtico (RP=1,93
IC95%: 1,44-2,57; p<0,001).

Conclusiones: Existe asociacién entre los niveles altos de fibrindgeno plasmatico y el DMO. Estos resul-
tados pueden servir para futuras investigaciones prospectivas, ya sea para considerarlo un factor de
riesgo o como un marcador adicional para el seguimiento y diagndstico en personas delgadas.
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) Elevated levels of fibrinogen in metabolically obese normal-weight subjects:

a cross-sectional analysis of a sample of Peruvian inhabitants

ABSTRACT

Introduction: Plasmatic fibrinogen is known as a main risk factor to cardiometabolic diseases
through mechanisms such as thrombin formation, platelet aggregation and inflammation, part of
the endothelial dysfunction leading to Acute Coronary Syndrome. Elevated fibrinogen levels may be
present in subjects with obesity; however, there is no enough information on whether this is also
the same among metabolically obese normal-weight subjects (MONW). Objective: To determine the
association between being MONW and fibrinogen levels in a sample of Peruvian inhabitants.

Methodology: Cross-sectional analytical study. Secondary data analysis of the PERU MIGRANT study
(2007, 989 participants). For the diagnosis of MONW, it was considered if it presented two or more
characteristics such as: waist circumference (anthropometric evaluation), triglycerides, fasting
glucose, systolic blood pressure or diastolic blood pressure, HDL-cholesterol, insulin resistance
through HOMA-IR, C-reactive protein. Elevated fibrinogen 2450 mg/dL was considered. For regression
analysis we used generalized linear model with link log and family Poisson with robust variance. We
present crude prevalence ratio and adjusted by mentioned variables, as association parameter. We
considered confidence interval 95%.

Results: Of the 393 selected participants, 46.3% were women, the median of age was 47(37-56),
only 13.5% had elevated fibrinogen levels. The prevalence of the MONW subject was 32.67%. In the
correlation analysis, there was only a statistically significant relationship between fibrinogen and
plasma CRP (rho= 0.54; p<0.001). In multiple regression, association was found between being
MONW and high plasma fibrinogen levels (PR=1.93, 95%Cl: 1.44-2.57; p<0.001).

Conclusions: There is an association between high levels of plasmatic fibrinogen and MONW. These
results can serve as a first step for future prospective research, either to be a risk factor or as an
additional marker of consideration for monitoring and diagnosis in normal-weight people.

1. Este estudio evidencid la asociacion entre el alto nivel de fibrinégeno y el sujeto
delgado metabdlicamente obeso.

2. Estudios prospectivos posteriores podrian considerar el papel del fibrinégeno
plasmatico como factor de riesgo para enfermedades cardiovasculares en sujetos

delgados metabolicamente obesos.

Vera-Ponce VJ, Zenas-Trujillo GZ, Torres-Malca JR, Cruz-Ausejo L, Valladares-Garrido MJ, Talavera JE, Vela-Ruiz
JM, De La Cruz-Vargas JA. Niveles elevados de fibrinégeno en el sujeto delgado metabélicamente obeso: un
estudio transversal analitico a partir de una muestra de pobladores peruanos. Rev Esp Nutr Hum Diet. 2022;
26(4): 303-11. doi: https://10.14306/renhyd.26.4.1724
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‘ INTRODUCCION

La Organizacién Mundial de la Salud (OMS) define a la
obesidad como una enfermedad en la que existe un acu-
mulo anormal o excesivo de grasa, cuyo diagnéstico con-
sidera un indice de masa corporal (IMC) mayor a 30 kg/
m?2 1. El sujeto obeso se caracteriza por presentar una
inflamacién sistémica de bajo grado, la que se asocia a
mayores complicaciones cardiometabélicas a largo plazo,
como diabetes mellitus tipo 2 (DM2), sindrome metabdlico
(SM) e hipertension arterial (HTA)?%. No obstante, existe
un grupo de sujetos con un IMC normal que mantienen un
perfil metabolico propio de un sujeto obeso. A este tipo de
obesidad se le conoce como el delgado metabdlicamente
obeso (DMO)-.

Actualmente, la prevalencia global del DMO es aproxima-
damente 19%>. En el Perd, un estudio transversal realiza-
do en tres ciudades, encontré una prevalencia del 16,5%°.
El riesgo de los DMO de padecer las complicaciones an-
tes mencionadas es similar al del obeso cldsico’; por lo
tanto, la identificacion de este de manera temprana es
importante para evitar la progresion de enfermedades
crénicas a largo plazo® Esto podria explicarse debido a
las manifestaciones que presenta el sujeto DMO, mas alla
de la expresién fenotipicamente de un peso normal, lo
que desencadenaria una cascada de alteraciones meta-
bélicas, como la via inflamatoria, glucotdxica y lipotdxica,
en todo el organismo.

El DMO se define como un IMC en valores normales, su-
mado a la presencia dos o mas de siete criterios metabé-
licos bien definidos: circunferencia de la cintura aumen-
tada, hipertrigliceridémica, glucosa alterada en ayunas,
presién arterial elevada, colesterol-HDL bajo, resistencia
a la insulina y la proteina C reactiva (PCR) elevada®. De
estos, solamente el Gltimo se encuentra relacionado a la
inflamacién sistemdtica, a pesar de que es conocido que
los sujetos con obesidad tienen un estado proinflamato-
rio importante®.

El fibrindgeno plasmatico, ademas de su rol fisiolégico en
la formacién del codgulo sanguineo, se le considera un
marcador inflamatorio’. Asimismo, es reconocido como
un factor de riesgo importante para eventos cardiome-
tabdlicos??4. Si bien en sujetos obesos, se han obser-
vado niveles elevados de fibrindgeno!>!; dentro de los
estudios explorados, se ha encontrado anormalidades
metabdlicas en sujetos normopeso®. Sin embargo, existe
limitada evidencia cientifica sobre la presencia del fibri-
négeno plasmatico en los DMOY"18,

Por eso mismo, el objetivo del presente estudio es deter-
minar la asociacién entre el fibrinégeno y el DMO, en una
muestra de pobladores peruanos.

‘ METODOLOGIA

Disefio

Estudio analitico de corte transversal. Andlisis de base de
datos secundario del estudio PERU MIGRANT (estudio ori-
ginario), realizado entre los afios 2007-2008, por el gru-
po de investigacion Crénicas de la Universidad Cayetano
Heredia. Su objetivo fue determinar la magnitud de las di-
ferencias de los factores de riesgo cardiovasculares, entre
la poblacién urbana, rural y los migrantes urbano-rural.
La base de datos es de acceso libre®.

Poblacion y muestra

El estudio originario consideré dos zonas: para la pobla-
cién rural, se seleccion6 a los habitantes de la aldea de
San José de Secce, ubicado en la provincia de Ayacucho.
Para la seleccion de los sujetos urbanos y migrantes ru-
ral-urbano, se escogié a las Pampas de San Juan de Mira-
flores, ubicado en Lima, la capital del Perd. El muestreo
fue aleatorio simple. Los participantes tenian una edad
230 afios. La informacion del estudio primario sobre los
criterios de seleccién, el tamano de la muestra y las ta-
sas de participacion se ha publicado en el protocolo del
estudio originario®. Este se compuso de un total de 989
participantes.

El estudio fue aprobado por el Comité Institucional de
Etica de la Universidad Peruana Cayetano Heredia, todos
los participantes firmaron un consentimiento. Para el pre-
sente manuscrito, se incluy6 solo a sujetos que presenta-
ban informacién disponible para las variables de estudio,
y como criterio de inclusién se consideré un IMC entre
18,5y 24,9 kg/m2 A partir de alli, se excluyd a los que no
presentaban los datos completos de interés para el estu-
dio. Una vez que se aplicaron estos criterios, la muestra
total fue de 393 sujetos.

Variables y medicion

La variable respuesta fue el diagnostico del sujeto DMO.
Consideramos al DMO cuando presenta IMC normal (18.5-
24.99 kg/m?) y dos o mds de las siguientes anormalidades
metabdlicas: obesidad abdominal segun circunferencia
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de cintura (CC) (>80 cm para mujeres o 292 para hom-
bres), triglicéridos elevados (2150 mg/dL), glucosa en
ayunas alterada (>100 mg/dL o en tratamiento farma-
colégico con hipoglicemiantes), presién arterial sistdlica
(PAS) o diastélica elevada (PAD) (2130 mmHg PAS y >85
mmHg PAD o en tratamiento farmacolégico con hipoten-
sores, colesterol-HDL disminuido (<50 mg/dL en mujeres
0 <40 mg/dL en varones), presencia de resistencia a la in-
sulina (RI) a través del HOMA-IR (22,00 y PCR >3 mg/dL)°.

La variable exploratoria fue el fibrinégeno plasmatico.
Este fue categorizado en normal (<450 mg/dL) y alto
(2450 mg/dL)*.

La CC fue medida en el punto medio entre la costilla in-
ferior y la cresta iliaca. La talla total fue medida con pre-
cision de 0,1 cm utilizando un estadiometro y taburetes
estandar, y el peso, medido con el individuo vestido con
ropa ligera, con una precision de 0,05 kg utilizando la
balanza electréonica (marca SECA modelo 940). El IMC se
calculd a través de la férmula peso/talla Luego se cate-
gorizd segun los criterios de la OMS en: normopeso (18,5
hasta 24,9), sobrepeso (25 hasta 29,9) y la obesidad (>30
kg/m?). La PAS y la PAD se midieron hasta 3 veces con un
oscilométrico (Marca Omron, modelo M5-i, Japén). Todas
las evaluaciones de laboratorio fueron realizadas por un
personal capacitado. Se tomaron muestras venosas por
la mafnana después de un minimo de 8 horas de ayuno. La
glucosa en ayunas y la insulina en ayunas se midieron en
plasma y sangre total, respectivamente. La Rl se calculé
con la calculadora HOMA (Centro Oxford de Diabetes, En-
docrinologia y Metabolismo, Unidad de Ensayos de Diabe-
tes, http://www.dtu.ox.ac.uk/). Los triglicéridos y las HDL-
colesterol se midieron en suero y la PCR y el fibrindgeno,
en suero y plasma, respectivamente. Todas las muestras
de sangre se analizaron en una sola instalacion.

Las otras variables en nuestro andlisis fueron: edad (ca-
tegorizado en grupos de 30 a 44 afos, de 45 a 59 afos, y
60 a mas afios, segln la prevalencia de obesidad y sobre-
peso por edad)?, sexo, grupo (urbano, rural o migrante),
estado de fumador, bebedor de alcohol y actividad fisica.
La variable migracién fue definida como grupos de parti-
cipantes rurales, migrantes y urbanos, segun sus valores
de linea de base. El consumo excesivo de alcohol fue defi-
nido como bajo y alto y el tabaquismo diario actual, como
un autoinforme si fumaba 21 cigarrillos por dia (Si/No).
De acuerdo al protocolo del Cuestionario Internacional de
Actividad Fisica (IPAQ), los niveles categdricos de activi-
dad fisica (bajo, moderado, alto) se codificaron en base al
total de dias de actividad fisica y equivalentes metabdli-
cos (MET) minutos/semana.

Analisis estadistico

Se realiz6 el andlisis estadistico con el software STATA ver-
sion 17. Para en andlisis descriptivo, las variables cualitati-
vas se resumieron en porcentajes, mientras que las cuan-
titativas se presentaron en forma de la mediana y el rango
intercuartilico, por la distribucién anormal, evaluado por el
grafico cuantil-cuantil. Para el andlisis bivariado, se realiz6
la prueba Chi-cuadrado de independencia, y la U de Mann
Whitney. Se consider6 estadisticamente significativo si pre-
sentaba un valor p<0,05. Para conocer cudl de los marca-
dores para diagnosticar DMO se encontraba mds estrecha-
mente relacionado con los niveles elevados de fibrindgeno
se usé la prueba de correlacién de Spearman.

Para el analisis de regresién, se realiz6 un modelo lineal
generalizado con enlace log y de la familia Poisson con
varianza revista. De esa forma, se obtuvo como medida
de asociacién las razones de prevalencia crudas (RPc) y
ajustadas (RPa) por las covariables antes mencionadas.
También se presentaron los intervalos de confianza al
95% (IC95%).

Consideraciones éticas

El presente es un anadlisis secundario de datos de acceso
libre®® por lo que no se tuvo contacto alguno con sujetos
humanos. En tal sentido, los posibles riesgos para los su-
jetos del analisis son minimos.

‘ RESULTADOS

De 393 participantes seleccionados para esta investiga-
cion, el 53,7% eran de sexo masculino. El 47,6% perte-
necian al grupo migrante. La mediana de edad fue de 47
(RIQ: 37-56) afos. EI 11,47% era fumador y el 6,6% reporto
consumos altos de alcohol. La prevalencia de niveles de fi-
brinégeno plasmatico fue del 13,5%, mientras que para el
DMO fue 32,3%. Respecto al andlisis bivariado, solo el sexo
(p<0,001), edad (p<0,001), edad categorizada (p<0,001) y
fibrinégeno plasmadtico elevado (p<0,001) mostraron una
asociacion estadisticamente significativa con el DMO. Estos
resultados son presentados en la Tabla 1.

Para conocer la relacién entre los marcadores de diagnds-
tico de DMO con los niveles elevados de fibrinégeno, se em-
pleé la prueba de correlacién de Spearman. Esta encontré
que solamente habria correlacién estadisticamente sig-
nificativa entre fibrindgeno y PCR plasmatica (Rho=0,54;
p=<0,001). Ver Tabla 2.



Rev Esp Nutr Hum Diet. 2022; 26(4): 303 - 311

Niveles elevados de fibrindgeno en el sujeto delgado metabadlicamente obeso: un estudio transversal analitico a partir

de una muestra de pobladores peruanos

delgado metabdlicamente obeso.

KI'abla 1. Caracteristicas de importancia de la poblacién peruana urbana, rural y urbano-rural migrante en base al sujeto\

Delgado metabdlicamente obeso

N ol No(n=265) Sin-128)  Valor '

n (%) n (%) n (%)
e
""""" Femenino . 182(4631)  108(5934)  75(4066) <0001
""""" Masculino . 211(369) 1577441 54(2359) <0001
e (afo) r———— 47(3756) ‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘ s (3655) ,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 50(4359) ..................................................
s catego'f’i‘;da T SO A S
""""" 30 a 44 afios C ws1y

Rural . 150(3817) : 49 (32,67)
Migrante 187 (47,58) 125 (66,84) 62 (33,16)
Urbano 56 (14,25) 39 (69,64) 17 (30,36)

0,431

76 (19,59)

29 (38,16)

89 (22,94)

31 (34,83)

223 (57,47)

68 (30,49)

367 (93,38)

120 (32,70)

Alto 26 (6,62) 18 (28,23) 8 (30,77)
F|br|nogenop|asmat|co O S A S <o'oo]_ ..........
‘‘‘‘‘‘‘‘‘‘ Norma| et 340(85151) 246'62,35) 94(27,65)
‘‘‘‘‘‘‘‘‘‘ |‘-:H|evado 53 (13149) . 5 (35,85) 34(64115)

T Mediana y rango intercuartilico.

En el andlisis de regresién simple, se encontré que la pro-
babilidad de ser DMO en los sujetos con niveles altos de
fibrinégeno plasmatico era 2,32 veces, en comparacion
al grupo que presentaban niveles normales (RP=2,32,
1C95%: 1,78-3,02). En la misma direccionalidad, en la re-
gresién multiple, se observo que la probabilidad de ser
DMO en los sujetos con niveles altos fibrinégeno plasma-
tico alto era 1,93 veces, respecto al grupo que presen-

taba niveles normales, ajustado por las covariables con-
fusoras: sexo, edad, grupo, estado de fumador, bebedor
de alcohol y actividad fisica (RP=1,93, 1C95%: 1,44-2,57,
p<0,001). Ver Tabla 3.
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KI'abla 2. Anadlisis de correlacion entre cada componente del DMO y el fibrindgeno plasmatico. \
: Fibrindgeno plasmatico :
Variables e Valor p*
Rho

Cintura at;;j”(;minal o 001 A 0,867 ..............
Presion ar"t'é;ial sistolica (mmHg) """""""" 008 A 0,109 ...............
Presion arterial diastélica (mmHg) 003 . 0502
Glucosa (mg/dl) 009 . 0082
Triglicéridos (mg/dL) 005 . 0358
HDL-Colesterol (mg/dl) 001 . 0852
R 005 R 0,084 ....................
Proteina er“éactiva """"""""""""" 056 ............ <0,001 ..............

K ..........................

*Rho: Coeficiente de correlacién, obtenido con el coeficiente de correlacién de Spearman.

el delgado metabdlicamente obeso.

Caracteristicas

No

KI'abla 3. Modelo de regresién de Poisson crudo y ajustado para evaluar la asociacién entre el fibrindgeno plasmdtico y\

Analisis ajustado*

*Ajustado por edad, sexo, grupo (urbano, rural o migrante), estado de fumador, bebedor de alcohol y actividad fisica.

l DISCUSION

Hallazgos principales

En el presente estudio, se encontré que un elevado fibri-
ndégeno plasmatico se encuentra asociado con el ser DMO
en una muestra de pobladores peruanos. Pocos estudios
han evaluado directamente esta asociacién. Hasta donde
se sabe, este es el primero desarrollado en el Perd.

Comparacion con otros estudios: Si bien no se han encon-
trado estudios que relacionen la asociacién directa entre el
DMOy el fibrinégeno, si se han encontrado investigaciones
que encuentran una asociacion directa entre la obesidad
cldsica con este marcador?*#. En el trabajo de Thorand et
al.®, encontraron que la presencia de obesidad esta fuer-
temente asociada con una inflamacién sistémica de bajo

grado, en el cual el fibrinégeno explicaba la variabilidad de
obesidad, en hombres, con un 1,8% y mujeres, con 6,1%;
ademas, la reduccién de peso podia ser como medio para
prevenir un estado de inflamacién subclinica, idealmente
para el sexo femenino. En el trabajo de Montilla et al.%,
concluyeron que el fibrinégeno, junto a otros marcadores
hemostaticos, han mostrado asociacién con la obesidad
abdominal y factores de riesgo cardiovascular (fibrindge-
no y colesterol, r=0,198, p<0,001; fibrindgeno vy triglicé-
ridos r=0,116, p<0,05). Entre las variables estudiadas por
Peppa et all8, en un grupo de mujeres posmenopausicas,
se encontrd diferencias estadisticamente significativas en
los niveles de fibrindgeno entre mujeres sin y con obesidad
metabdlica 313+47 mg/dL vs. 366+70 mg/dL). Finalmente,
en el estudio de Bo et al.*, concluyeron que los niveles de
tejido adiposo regulan directamente los niveles de reac-
tantes de fase aguda circulantes, entre ellas el fibrinégeno
plasmdtico, independiente del IMC.
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De todos los biomarcadores para definir al DMO, el pre-
sente estudio encontré que solo existia una relacién direc-
ta con la PCR. Este resultado puede traducirse en que los
demds marcadores no tienen una capacidad inflamatoria
perceptible por el fibrindgeno, mientras que si lo puede
ser con la PCR. A su vez, el rol conjunto de estos dos se
han visto en otros estudios de patologias reumatoldgicas,
cardiovasculares, entre otros?.

Interpretacion de resultados

La evidencia acumulada en estos Ultimos afios apunta que
el sujeto obeso presenta a una inflamacién localizada en
el tejido adiposo, que promueve la inflamacién sistémica
de bajo grado como una fuerza principal que contribuye
al desarrollo de comorbilidades a largo plazo®. El sujeto
DMO no es exento de eso, por lo que los mecanismos entre
ambos tipos de obesidad pueden inferirse?.

Las respuestas inflamatorias iniciales, producida por molé-
culas como la PCR o el fibrinédgeno, parecen ser de natura-
leza adaptativa, apoyando la expansién del tejido adiposo,
principalmente en el tejido intraorgdnico®. De esta mane-
ra, el fibrindgeno elevado tiene implicancia en los cambios
que conllevan a la obesidad; ademas, esto parece conducir
a un efecto ciclico, debido a que es probable que el exce-
so de grasa corporal pueda provocar una disminucién del
aclaramiento de fibrindgeno plasmatico®.

Es asi como, con el tiempo, se desarrollara una inflamacién
sistémica crénica de bajo grado, el cual va acompafiado de
cambios a nivel metabdlico, resistencia a la insulina, activa-
cion de las catecolaminas, del cortisol, remodelacién tisu-
lar anormal y fibrosis, contribuyendo en dltima instancia al
desarrollo de diversas patologias asociadas a la obesidad.
Es asi como las correlaciones entre la obesidad, la inflama-
cién del tejido adiposo y las comorbilidades mencionadas
anteriormente hacen necesario conocer las diversas vias de
sefalizacion inflamatorias, como del fibrinégeno, para ser
considerado un potencial marcador u objetivo terapéutico
en un futuro. Para esto, se requieren estudios prospectivos
enfocados en el sequimiento y control de los diferentes mar-
cadores bioldgicos en sujetos delgados, quienes regular-
mente no representarian una poblacién de riesgo.

Implicaciones en la salud publica

El DMO es un factor de riesgo multiple para varias enfer-
medades cardiometabdlicas y una condicién epidémica de
rdpido crecimiento a nivel mundial, especialmente en los
paises en desarrollo. Perl es un pais de ingresos medios que
ha experimentado una transicién nutricional en los Gltimos
afos, con un aumento de la prevalencia de enfermedades

no transmisibles, donde si bien se ha incrementado el na-
mero de personas con sobrepeso u obesidad, también se
han visto incrementadas las alteraciones metabdlicas en
personas que no tienen el IMC elevado. Por lo tanto, es ne-
cesario conocer como se comporta esta condiciéon y a qué
factores metabdlicos se encuentra asociada, como es el caso
del fibrinégeno. Inclusive, este podria ser considerado en fu-
turos estudios como un factor adicional para diagnosticar a
los pacientes DMO.

Fortaleza y limitaciones

Las fortalezas del estudio son las siguientes: en primer lu-
gar, representa la primera exploracién del fibrinégeno como
marcador de consideracién en la evaluacién de sujetos del-
gados metabdlicamente obesos a partir de una muestra de
la poblacién peruana. Y sienta precedentes para el estudio
de marcadores de riesgo en sujetos sin aparentes condicio-
nes metabdlicas. En sequndo lugar, se utilizé una base de
datos que empled un muestreo aleatorio de la poblacién de
zonas rural, urbana, ello permite la representatividad de la
muestra.

Una posible limitacién de nuestro estudio es la generaliza-
cién a toda la poblacién peruana, debido a que el estudio
primario fue realizado en base a solo dos ciudades (Ayacu-
cho y Lima); no obstante, dado las caracteristicas urbana y
rural, se podria extrapolar y comenzar a conocer el compor-
tamiento de estas variables. Ademas, existen otras variables
que podrian modificar esta asociacién como la calidad del
suefio, variables de salud mental como estrés y hdbitos ali-
menticios, que no han podido ser considerados en el modelo
ajustado. Finalmente, otra limitacién es que se trata de un
estudio transversal, por lo que solo se estudia asociacion y
no causalidad.

‘ CONCLUSIONES

Nuestro estudio evidenci6 la asociacién entre los niveles al-
tos de fibrindgeno plasmatico y el sujeto DMO. Estos resul-
tados pueden servir como primer paso para futuras investi-
gaciones prospectivas, ya sea para ser un factor de riesgo
o como un marcador adicional de consideracién para el se-
guimiento y diagnéstico en personas delgadas. Asi mismo,
hace el Ilamado de atencién a no desestimar la considera-
cién de exdmenes complementarios en aquellos sujetos sin
aparente riesgo metabdlico (obesos), que puedan presentar
dos o mas condiciones de las mencionadas, a fin de prevenir
enfermedades crénicas.
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Consumo de leche entera de vaca y pérdida de masa grasa en pacientes ambulatorios
con obesidad o sobrepeso en el estado de México

PALABRAS CLAVE RESUMEN
Introduccién: La grasa es uno de los macronutrientes de la leche entera de vaca (LEV) mas con-

troversiales por su papel en el desarrollo de la obesidad y sobrepeso. Sin embargo, existe sufi-
ciente evidencia que contradice que la leche entera de vaca tenga responsabilidad en el desa-

Leche;

o rrollo de obesidad o sobrepeso. El objetivo de este estudio fue evaluar el efecto de LEV dentro de
Pérdida de Peso; una intervencion dietética para la pérdida de masa grasa en adultos con obesidad o sobrepeso.
Grasa Corporal; Metodologia: Estudio semi experimental, no aleatorio, con disefio paralelo de 40 pacientes a

. quienes se les prescribi6 el mismo esquema de dietoterapia, diferenciado por el tipo de leche que
Obesidad.

habitualmente consumian; 10 por cada tipo de leche: entera (LE), semidescremada (LS), descre-
mada (LD), sin leche (SL). Cada sujeto fue evaluado durante tres meses. Se compard la pérdida de
kilos de grasa entre los 4 grupos.

Resultados: La probabilidad de perder 4 kg de grasa para LE fue 20 veces mayor que para SL
(OR=21), cinco veces mayor que para LD (OR=6), y ocho veces mayor que para LS (OR=9). No se
encontraron diferencias significativas al comparar la actividad fisica basal y final (p=0,197).

Conclusiones: Este estudio arrojé evidencia de que las personas que consumen LE registran
mayor pérdida de grasa que quienes consumen otro tipo de leche o que no consumen leche,
independientemente de la actividad fisica.

Obra bajo Licencia Creative Commons Reconocimiento-NoComercial-Compartirlgual 4.0 Internacional.

Mds informacion: http://creativecommons.org/licenses/by-nc-sa/4.0/
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ABSTRACT

Introduction: Fat is one of the most controversial macronutrients in whole cow’s milk (WCM)
because of its role in the development of obesity and overweight. However, there is sufficient
evidence to refute that whole cow’s milk is responsible for the development of obesity or
overweight. The aim of this study was to evaluate the effect of WCM within a dietary intervention
for fat mass loss in adults with obesity or overweight.

Methodology: Semi-experimental, non-randomized, parallel design study with 40 patients who
were prescribed the same dietary design, differing by the type of milk they usually consumed;
10 for each type of milk: whole, semi-skim, non-fat, and no milk. Each subject was evaluated for
three months. Lost kilograms of fat mass were compared between the 4 groups.

Results: Losing 4 kg of fat mass probability for whole milk group was twenty times higher than
for no milk group (OR=21), five times higher than for non-fat milk (OR=6), and eight times higher
than for semi-skim milk (OR=9). No significant differences were found in baseline and final
physical activity (p=0.197).

Conclusions: This study yielded evidence that people who consume WM has greater fat loss
than those who consume other type of milk or who do not consume milk, regardless of physical
activity.

1. Se observo mayor pérdida de peso y de masa grasa en los sujetos que
consumieron LEV que en quienes consumieron otro tipo de leche, o que no
consumieron leche.

2. Las diferencias en la pérdida de peso y de masa grasa fueron independientes de la
actividad fisica.

3. Los sujetos que no consumieron leche reportaron mas casos de ansiedad,
planteando indicios de que el hecho de no consumirla puede estar relacionado
con estas sensaciones.

ll-. El dcido linoléico conjugado (CLA) podria ser un mecanismo que explique la razén
por la cual se observé un cambio mds marcado en la pérdida de peso y masa
grasa en el grupo LE.

Merchant D, Guerrero LS. Consumo de leche entera de vaca y pérdida de masa grasa en pacientes ambulatorios
con obesidad o sobrepeso en el estado de México. Rev Esp Nutr Hum Diet. 2022; 26(4): 312-23. doi:
https://10.14306/renhyd.26.4.1725
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‘ INTRODUCCION

La obesidad y sobrepeso son un problema de Salud Glo-
bal*2. A pesar de los multiples esfuerzos por combatirlos?,
su prevalencia sigue aumentando“. Entre sus consecuen-
cias se encuentran las enfermedades cardiovasculares y
diabetes que, junto con la COVID-19, son las principales
causas de mortalidad en México®. La leche entera de vaca
(LEV) ha sido propuesta como un factor responsable de su
desarrollo, recomendandose, en su lugar, el consumo de
versiones con menor contenido de grasa®, y de bebidas ve-
getales con una calidad nutrimental muy inferior”.

Actualmente la LEV es |a bebida de alta densidad energéti-
ca de menor consumo en México, y las bebidas azucaradas
las de mayor consumo?, significando un factor de riesgo
para el desarrollo de diabetes®.

La eliminacioén de la LEV en la dieta no solo no ha refle-
jado disminucién en la obesidad y sobrepeso, sino que el
dejar de consumirla, afecta la salud dsea??, la salud intes-
tinal*12, y el sistema inmune?3, incluyendo los procesos in-
flamatorios'*. Ademds, actualmente se estudia la relacidén
entre la deficiencia de vitamina D, de la que la LEV es una
buena fuente, y la gravedad de la COVID-19%°.

Se requiere de estrategias alimentarias que disminuyan la
obesidad y sobrepeso sin afectar la salud 6sea, metabdlica
e inmunolédgica, y que sean sostenibles en el tiempo.

El objetivo de este estudio fue evaluar el efecto de la LEV
como parte de una intervencion dietética para la pérdida
de masa grasa (MG) en adultos con obesidad o sobrepeso
en una clinica privada del estado de México, Clinica NAE.

‘ METODOLOGIA

Ensayo clinico no aleatorizado. Entre abril y octubre 2021
se invitd a participar a los sujetos que acudieron a Clinica
NAE para perder peso, hasta completar 10 pacientes por
grupo con muestreo por conveniencia (Figura 1).

La intervencion fue ejecutada, presencialmente en Clinica
NAE, por una nutriéloga certificada por el Colegio Mexica-
no de Nutriélogos, dado que las condiciones sanitarias solo
permitian dos personas en el mismo espacio simultdnea-
mente. Se verificaron los criterios de seleccién; inclusién:
18 a 50 afios, 25 a 39,9 kg/m?, cualquier género, y con-
sentimiento informado; exclusién: uso de productos para

perder peso, lipodisolucion, liposuccién reciente, cirugia
gastrica, embarazo, enfermedad tiroidea, hipertensiéon o
diabetes no controladas e insuficiencia renal crénica. La
muestra (n=10 por grupo) se calculé para la comparacion
de dos medias repetidas en dos grupos distintos de partici-
pantes (error Alfa de 2,5% en cada cola, error Beta de 10%
en cada cola)®,

Por posible intolerancia a la lactosa, se clasifico cada pa-
ciente en uno de cuatro grupos, de acuerdo con su habito
de consumo: a) leche entera (LE), b) leche semidescremada
(LS), c) leche descremada (LD), d) sin consumo de leche
(SL). Esta asignacién, no cegada, permiti6 evaluar el efecto
de la LEV sobre la pérdida de masa grasa en condiciones
dietéticas reales, y fue avalada por el Comité de Etica de
la Universidad Internacional Iberoamericana, constando
en el acta No. CR-103 con fecha del 26 de marzo de 2021.

La dietoterapia consistié en un plan hipocalérico, calcula-
do segln el peso tedrico, edad, estatura, sexo y actividad
fisica (AF) de cada paciente. Esta estrategia de calculo equi-
pard las condiciones entre los pacientes, de manera que,
sin importar si alguno intenté perder peso previamente,
la probabilidad de perderlo en este estudio fue la misma
para todos. Las calorias totales, calculadas en un rango de
entre 1.200 y 1.800, dependiendo de cada paciente, se dis-
tribuyeron en 50% provenientes de carbohidratos, 30% de
lipidos y 20% de proteinas. Se elaboraron los menus segin
el Sistema Mexicano de Equivalentes?’.

Se indic6 un vaso de leche al dia (excepto para el grupo
D), compensando la diferencia de nutrimentos por tipo de
leche, con el resto de los grupos de alimentos. Las bebidas
vegetales se consideraron como porciones de grasas y/o
azlcares, dependiendo de cada tabla de valor nutrimental.

Desenlace primario: MG; secundarios: peso, IMC, masa li-
bre de grasa —-mdsculo, agua y masa 6sea— (MLG), circun-
ferencias de cintura, cadera y cuello, glucosa y triacilglice-
roles; de control: actividad fisica (AF), saciedad, adherencia
al tratamiento (AT) y eventos adversos (EA).

Cada sujeto fue intervenido en seis sesiones durante 14
semanas, la primera en el dia cero, la sequnda a las dos
semanas, y las siguientes cada tres. En la primera se reali-
zaron las mediciones basales y se inici6 la dietoterapia. En
las dos a cinco se realizaron las mediciones intermedias
y se asigné un nuevo menu. En la sexta se realizaron las
mediciones finales.

Para evaluar la AF se utilizé el Cuestionario Global de Acti-
vidad Fisica (GPAQ versién 3.0)%. La antropometria se rea-
lizé con el método la Sociedad Internacional para el avance
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&

¢ 8 consumian LS
¢ 4 consumian SL

Se completaron

igura 1. Secuencia de seleccién y analisis de los pacientes.

120

Pacientes que acudieron a Clinica
NAE para iniciar tratamiento entre
abril 2021 y julio 2021

« 39 consumian LE (12 seleccionados)

« 33 consumian LD (12 seleccionados)

para octubre 2021

» 3 que consumian LS
» 9 que consumian SL

Pacientes que se intervinieron entre
julio 2021 y enero 2022
12 LE,11LS,12LD, 13 SL

Descartados por
criterios de exclusién

Pacientes perdidos

(1 covid-19)
(1 sin fecha)

Pacientes analizados
10 LE,10LS,10LD, 10 SL

Eliminados aleatoriamente
del andlisis
OLE,1LS,1LD,2SL

LE: leche entera, LS: leche semidescremada, LD: leche descremada, SL: sin leche.

de la Cineantropometria (ISAK)*. La MG se midié por plico-
metria, y la MLG por bioimpedancia. Con un analizador Ac-
cutrend Plus de Roche se midieron glucosa y triacilglicero-
les. Sensacién de saciedad y EA, por interrogatorio directo.

Se obtuvo estadistica descriptiva aplicando Kolmogorov-
Smirnov, Levene, y ANOVA de un factor. Para el andlisis
bivariado se aplicé T-Student y Chi?, ajustandose por regre-
sion lineal multivariada. Se utilizé el programa PSPPIRE.
exe 1.2.0.

‘ RESULTADOS

Se analizaron 40 pacientes;, 80% mujeres, 20% hombres.
El peso al inicio fue de 86,69 +13,05 kg, y al final de 80,36
+12,58 kg (p<0,001) (Tabla 1). Para las mujeres cambié de
85,67 +13,86 a 79,53 £13,10 kg (p<0,001), y para los hom-
bres, de 90,76 £8,57 a 83,69 +10,26 kg (p<0,001). El IMC al
ingreso fue de 31,91 +4,65 kg/m?, y al final, de 29,59 +4,55
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KTabla 1. Descripcién de pardmetros al inicio del estudio.

Parametro Entera Semidescremada Descremada
WEdad (anos) """ 28 30 (i9 38) 31,00 (+7,83) 38 20 (i9 81) 30 20 (t5 09)
Pesolkg) 7990 (+6,52) 78,00 (4641) 78,20 (¢6,23) 79,20 (+9,62)
WIMC ) 29 68 (;2,37) 29,82 (+2,99) """29,75 (;i,ll@) """" 30,03 (;3,26)
W.Masa gras;l (%) R Z@l 74 (;1’;,60) K174 (+6,33) 2;3 37 (th 71) e 42,69 (15 87)
W.Masa grasa (kg) """ 35 69 (£6,83) 3914 (+10,52) = 37,36 (17 6) R 35,55 (+9 06)
W.Masa libre de gras'.;(%) """ 58 26 (ﬁ(,GO) 58,26 (+6,33) WW‘57,31 (;5,87)
Masalibre de grasa (kg) 49,65(t749) | 53,76 (£7,98)  4726067,97)
Aguacorporal total (%) 47,60 (£574) | 46,70 (£6,85)  4630(577)
WAgua corporal total (kg) """ Z;O 74 (18 18) 42,89 (+671) 37,85 (t479) 46,65 (+€ ) :
WMasa muscular (kg) 47 12 (t7 31) 51,07 (7,69) ) H
WTE|Id0 6seo (kg) """ 2,53 (’;630) 2,69 (£0,35)
““Clrcunferenua demcmtura (cm) 106 17 (+16 51) 110,67 (¥11,79)
““Clrcunferenaa de cadera (cm) 116 20 (+11 30) 118,6 (+12,22) 11213 (+1
““Clrcunferenua de cueIIo (cm)} : 36 88 (+2 92) 3838 (£3,09) = 36,39 (+1,39) 36,74 (+2
Glucosa (mg/dL) 196,50 (+10,31) | 10520 (+8,83) = 97,30 (+7,66) = 97,10 (1.
Triacilgliceroles (mg/dL) ”i”30 80 (£31,33) | 170,50 (+4523) = 128,00 (+37,40) = 136,80 (¢
Actividad fisica 130 (:048) 31,00 (¢7,83) . 3820(:9,81) 30 2 @5 09) 6670

k ,,,,,, ! e

H ’ =y H ’ j

kg/m? (p<0,001). EI 60% de los pacientes se encontraba en
la clasificacion de obesidad, disminuyendo al 37,5% para
el final, mientras que el 15% cambié a la clasificacién de
peso normal.

Se observ¢ diferencia significativa entre las medias basales
y finales para todas las variables en todos los grupos, ex-
cepto para masa 6sea, agua y cadera (Tabla 2). La pérdida
en todos los parametros fue mayor en el grupo LE, excepto
para cadera, cuya disminucién fue mayor en el grupo SL.

Se observé una correlacién elevada de la pérdida de peso
con todos los pardmetros (p<0,001), excepto con disminu-
cién de cadera y triacilgliceroles (Tabla 3). Lo mismo suce-
dié al correlacionar la pérdida de grasa con la disminucién
de cintura (0,91; p<0,001), cuello (0,84; p<0,001), y gluco-
sa (0,78; p<0,001). Mientras que, la pérdida de musculo se
correlaciona, ademds de pérdida de peso (0,84; p<0,001),
con la disminucién de agua corporal total (0,78; p<0,001).
No hubo significancia al comparar la clasificacién de AF ba-
sal vs. final entre los grupos, ni al interior de cada grupo.

El promedio de AT fue de 87,43 15,30%. Fue mayor en
la sesion dos (93,52 +12,15%), y menor en la seis (88,56

+11,32%). En todos los casos la diferencia entre sesiones
fue estadisticamente significativa, pero entre grupos, solo
se encontro significancia entre LE y LS en la sesién cin-
co, y entre LE y SL en Ia tres y la cinco. Se observé corre-
lacion de 0,8 (p<0,001) entre AT y pérdida de peso, y de
0,82 (p<0,001) entre AT y pérdida de MG. Menos fuerte con
la disminucién de cintura (0,75; p<0,001) y cuello (0,78;
p<0,001). Con la pérdida de musculo, agua y glucosa, se
observé moderada, aunque significativa (p<0,001), y con la
disminucién de cadera, y triacilgliceroles se observé cerca-
na al cero (Tabla 2).

No hubo significancia al evaluar la saciedad por tipo de
leche, pero la respuesta “siempre” fue mds frecuente en
los grupos LE y LS, y “nunca” fue menos frecuente en SL
(Figura 2).

Se reportaron 18 EA en 10 pacientes (7,5%); ninguno de
gravedad. La frecuencia fue disminuyendo a lo largo del
estudio (Figura 2). No hubo significancia al comparar entre
grupos, pero, el grupo SL reportd mas casos de hambre
(n=4), mientras que el grupo LD reporté mds casos de an-
siedad (n=4).
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KTabIa 2. Cambios en la composicién corporal e indicadores bioquimicos al inicio y al final del estudio. \

Parametro
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LS
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_IMC (kg/m’)

_Total
LS
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b
St
LS
sk
_Agua (%) |
_Total
LS
o
b
SL

Peso(kg)

SL
_Masagrasa(kg)

B
Masa libre de grasa (%)

Masa libre de grasa (kg)

B

D
Agua(kg)

Final

(Media y D.E)

80,36 (+12,58)

85,34 (+11,28)

76,41 (¥11,02)

86,98 (+14,40)

85,72 (+11,31

(

( )
92,90 (+15,15)

( )

( )
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~

Parametro

Final

(Media y D.E.)

Masa muscular (kg)

45,40 (+7,10)

LE

(
44,47 (£7,30)

49,53 (+7,77)

B

(
43,96 (5,34)
43,62 (£7,11)

Masa 6sea (k)

2,59 (0,33

2,56 (0,31

Total
LE

2,53 (0,30

2,47 (0,27

s

2,69

2,49 (+0,28

(
,,,,,, (20
2,51 (0,31
2,61 (0,36

)

).
0,35

)

)

(+0,31)
(0,27)
2,67 (+0,34)
(+0,28)
(+0,36)

2,61 (0,36

_Circunferencia d

99,69 (¥12,55)

96,38 (+15,49)

103,50 (¥10,36)

98,89 (¥9,33)

99,99 (+14,81)

109,09 (¥11,72)

109,95 (¥13,86)

111,91 (+11,08)

108,20 (¥9,41)

106,30 (¥13,14)
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)
34,23 (+1,82)
34,57 (+2,04)

Glucosa (mg/dL)

_Total

88,73 (+8,05

LLE
LS

(
82,29 (+6,60
(

89,20 (6,91

)
)
93,41 (+6,63)
)
)

90,01 (+8,55

Triacilgliceroles (mg/dL)

_Total

=
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=
(9]
w
T+
W
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o

110,24 (¥30,42)
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=
(99
o
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=
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=
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=
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o
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w
N
[00]
o]

)
).
).
)
)

90,01 (+8,55)

iferencia

382237
12349
920243
822296
e 934:2,70

IC 95%

..7003:0,07
.. 1004:0,08
L. 004-0,04

631-838
LA 1213

.0,0054 -11,29

LE: Leche entera; LS: Leche semidescremada; LD: Leche descremada; SL: Sin leche; ns: No significativo. IC 95%: Intervalos de confianza al
95%. Valor p: Significancia mediante la prueba T de Student.
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/Tabla 3. Correlacion entre adherencia al tratamiento, y disminucién en la composicién corporal y pardmetros bioquimicos.\

Peso Cintura Cadera Cuello Glucosa
Adherenqa ....... 0,8 . R e A 0,66 .........................
................................ g0,001 50/001
peso .............................. 1 0,72 ...............................
............................................... 50,001
MG SIS S 0,78 ...............................
............................................... 50,001_

0,45

Cintura

Cadera

Cuello

Glucosa

MG: Masa grasa; MM: Masa muscular; MLG: Masa libre de grasa; Tg: Triacilgliceroles.

En el anadlisis de regresién lineal multiple por el méto-
do de introduccién, las variables de adherencia al trata-
miento y masa muscular explicaron en un 70,2% y 38,8%,
respectivamente, la variabilidad de la diferencia de masa
grasa como variable de desenlace, ajustando por las va-
riables edad, IMC inicial, masa muscular inicial, porcenta-
je final de adherencia al tratamiento y cambios en la AF
(Tabla 4).

‘ DISCUSION

Se realiz6é una intervencién para perder MG en cuatro
grupos, siendo el tipo de leche la Unica diferencia. To-
dos los pacientes perdieron, en promedio, 6 kg de peso
total, y 4,5 kg de MG, siendo el grupo LE el que registré

mayor pérdida. El decremento fue similar entre hombres
y mujeres, sugiriendo que no existe diferencia de sexo
para la pérdida de MG, contrastando con otros hallaz-
g052°'21.

Aunque estadisticamente no se encontré significancia, la
edad y la masa grasa inicial fueron diferentes entre los
cuatro grupos, lo que podria incidir en la cantidad de gra-
sa corporal perdida durante el estudio, sin embargo, el
grupo de mayor edad, y mayor masa grasa fue LD, mien-
tras que, el que registré menor pérdida fue SL; lo que su-
giere que estas variables no fueron determinantes, aun-
que vale la pena considerarlas. Otra variable que podria
incidir en la pérdida de masa grasa es el tejido muscular
inicial, que fue mayor en el grupo LS, mientras que la ma-
yor pérdida de grasa ocurrié en el grupo LE, sugiriendo
que esta variable no incidié en los resultados.
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LE: leche entera, LS: leche semidescremada, LD: leche descremada, SL: sin leche.

Por su contenido de calcio y vitamina D, se hubiera es-
perado que la concentracién de minerales (masa 6sea)
se incrementara en el grupo LE?, pero ésta fue la Unica
variable que no mostré6 diferencia, posiblemente debido
a una de dos causas: a) que la dieta aportara las 13 vita-
minas y los 20 minerales que requiere el organismo para
funcionar correctamente, o b) que la dieta aportara una
cantidad insuficiente de minerales, provocando que el
hueso liberara parte de las reservas hacia la sangre. Por
caracteristicas de |a dietoterapia, es posible inferir que se
trata de la primera opcién?.

La AT es la variable mas relacionada con la pérdida de
peso y de MG. Se esperaba que la sensacién de sacie-
dad fuera un elemento protagonista para la AT%, pero la

saciedad incrementé conforme avanzaron las sesiones,
mientras que la adherencia disminuyd, confirmando la
inexistencia de dicha relacién. La disminucion progresiva
ocurre sin importar el tipo de leche, ya que no se encon-
traron diferencias significativas entre los grupos. Ade-
mds, no se encontré asociaciéon entre la adherencia y el
tipo de leche, por lo que esta variable no podria explicar
la mayor pérdida de peso y MG en el grupo LE.

El grupo SL reporté mas casos de hambre en la sesién
dos. Aunque las diferencias no fueron significativas, esto
sugiere una posible relacién entre el hecho de no consu-
mir leche con esta sensacion, sea por una baja densidad
nutrimental en la bebida?, o porque en la leche exista un
elemento que no se encuentre en ningln otro alimento.

KI'abla 4, Andlisis de regresion lineal maltiple, ajustando por edad, IMC inicial, masa muscular inicial, porcentaje final de\

adherencia al tratamiento y cambios en la AF.
Variable Coeficiente no estandarizado Coeficiente estandarizado IC 95%
Masa grasa (kg) constante - H -3,646 H A :
Edad (afios) 10,013 0,059 .0,066- 0,040
IMC basal (kg/m?) 0,079 0187 .021-0179
Masa muscular basal (kg) 0,105 0388 0,27-0,184
Adherencia final (%) 0,024 0702 10,015 - 0,034
AF (cambio de nivel) 10,090 0,026 .0,859- 0,679

\_

IC 95%: Intervalos de confianza al 95%. Valor p: Significancia mediante regresién lineal multiple.
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Al evaluar la AF no se encontré significancia entre, ni
al interior de los grupos. De hecho, los pacientes que
incrementaron su nivel de AF se encontraban en el grupo
LD y SL, que son los que menos peso y MG perdieron,
confirmando que, en este estudio, los cambios en la com-
posicién corporal tampoco pueden ser atribuidos a esta
variable.

Se encontr6 significancia en dos sesiones al comparar la
saciedad de LE contra LS y SL, lo que podria deberse a
que en todos los casos se prescribieron las calorias ne-
cesarias para cada individuo, y los nutrimentos que no
aporté la LEV se compensaron con otros alimentos.

Destaca que durante las sesiones dos a cuatro, ningdn
grupo reportd sentir saciedad dos y cuatro horas des-
pués de terminar la ingesta, siendo Unicamente LE y LS
los que la reportaron en la quinta sesién. Mds aln, la res-
puesta “nunca” fue mds frecuente en SL, fortaleciendo
la idea, no solo de que en la leche podria encontrarse un
elemento que no se encuentre en ningdn otro alimento,
sino de que dicho elemento puede ser mds abundante
en la LEV.

La LEV se compone de una fraccién acuosa, compuesta de
proteinas, vitaminas hidrosolubles, minerales y prebioti-
cos, y una fracciéon grasa, compuesta de dcidos grasos,
triacilgliceroles y vitaminas liposolubles?®. La fraccién que
ha recibido mayor interés es la grasa, entre cuyos compo-
nentes se encuentra el dcido linoléico conjugado (CLA), al
que se le han atribuido beneficios sobre la MG sin afectar
la MLG?"?8, asi como la prevencién de desérdenes meta-
bélicos, como obesidad, hiperglucemia, hiperinsulinemia,
e inflamacién?. Este podria ser un mecanismo que expli-
que la razén por la cual se observé un cambio mas mar-
cado en la pérdida de peso y de MG en el grupo LE. Para
corroborarlo, seria necesario ejecutar un nuevo estudio
en el que se controle la cantidad de CLA contenida en
cada tipo de leche. EI CLA ha sido ampliamente estudiado
en forma de suplemento, pero nunca a través de su vehi-
culo natural, que es la leche entera.

Limitaciones del estudio: ademds de que el estudio no
fue cegado ni aleatorizado, no se control6 la cantidad de
los diferentes componentes de la leche que consumieron
los pacientes, lo que significa que, de comprobarse que el
elemento al que se le atribuya el mayor efecto en el grupo
LE es el CLA, este no fue medido en cada tipo de leche,
lo que podria haber alterado el consumo de este dcido
graso, y dificultado la interpretaciéon de los resultados.
Tampoco se control6 la marca y versién de leche consu-
mida, siendo posible que existieran diferencias en el con-
sumo, incluso al interior de cada grupo de tratamiento.

No se realizd una evaluacion precisa de la adherencia al
tratamiento, siendo posible que los pacientes cambiaran,
una o mas veces, el tipo de leche que consumieron du-
rante el estudio, aunque respondieran que tomaban la
misma. Tampoco se consider6 que los pacientes pudieran
haber llevado un programa previo de pérdida de peso,
siendo posible que, de ser el caso, la pérdida de grasa
corporal hubiera iniciado antes de este estudio. En futu-
ras investigaciones se propone controlar estas variables,
asi como el cegamiento, y ejecutar con un mayor tamafo
de muestra.

‘ CONCLUSIONES

Este estudio arrojo evidencia de que las personas que
consumieron LEV registraron mayor pérdida de MG que
quienes consumieron otro tipo de leche o que no consu-
mieron leche. Aunque hace falta identificar el componen-
te de la LEV que pueda explicar este mecanismo, el hecho
de disminuir MG implica una mejoria importante, particu-
larmente en quienes cursan con un IMC mayor de 30 kg/
mZ El IMC promedio, al inicio del estudio se clasificaba
como obesidad, cambiando a sobrepeso al final del estu-
dio, y lo que es mejor, algunos pacientes que iniciaron con
la clasificacién de sobrepeso lograron clasificar en nor-
mopeso. Quizds sea ésta una de las mayores fortalezas
de este estudio.
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) Food consumption and weight status among students in the third cycle of basic education
and their parents: a cross-sectional study

Introduction: Eating behaviors acquired in childhood tend to be perpetuated in adulthood,
so adherence to a healthy diet from an early age becomes important to prevent the onset of
the occurrence of diet-related chronic non-communicable diseases. The aim of this study is to

School; evaluate the food consumption of students in the third cycle of basic education and their parents

Adolescents; and its relationship with weight status.

Children: Methodology: This is a cross-sectional study. Data from 358 students and 318 parents living on
' Terceira Island (Azores, Portugal) were included in the study. A questionnaire was developed to

Parents; collect sociodemographic, dietary habits and anthropometric data, this was applied between May

Food. and June 2015. A food frequency questionnaire was used, and weight and height were used to

calculate the body mass index. A descriptive analysis of the variables under study was performed
and the Mann-Whitney’s test was used to compare the means between groups.

Results: A high prevalence of pre-obesity/obesity (students: 33.0%; parents: 62.4%) was found.
Vegetables are consumed most often by parents while fruits, fast food and sweets are consumed
more frequently by students. Normal weight students reported a higher frequency of soy, olive
oil, sunflower oil, and sweets compared with overweight students, on the other hand overweight
parents reported a higher frequency of consumption of milk, pork, fatty fish, potatoes, vegetables,
citrus fruits, and sunflower oil, compared with normal weight parents.

Conclusions: Given the high prevalence of pre-obesity/obesity found, as well as the high frequency
of consumption of unhealthy foods, it is recommended that health promotion measures be taken
in these schools.
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) Consumo de alimentos y estado de peso en estudiantes de tercer ciclo de educacién basica

y sus padres: un estudio transversal

RESUMEN

Introduccion: Las conductas alimentarias adquiridas en la infancia tienden a perpetuarse en
la edad adulta, por lo que la adherencia a una dieta saludable desde edades tempranas cobra
importancia para prevenir la aparicién de enfermedades crénicas no transmisibles relacionadas
con la dieta. El objetivo de este estudio es evaluar el consumo de alimentos de los estudiantes del
tercer ciclo de educacién basica y sus padres, y su relacion con el estado de peso.

Metodologia: Este es un estudio transversal. Se incluyeron datos de 358 alumnos y 318 padres
residentes en la Isla Terceira (Azores, Portugal). Se elaboré un cuestionario para recoger datos
sociodemograficos, de hdbitos alimentarios y antropométricos, fue aplicado directamente entre
mayo y junio de 2015. Se utilizé un cuestionario de frecuencia de alimentos y se utiliz6 el peso y
la talla para calcular el indice de masa corporal. Se realiz6é un analisis descriptivo de las variables
en estudio y se utiliz6 la prueba de Mann-Whitney para comparar las medias entre grupos.

Resultados: Se encontr6é una alta prevalencia de pre-obesidad/obesidad (estudiantes: 33,0%;
padres: 62,4%). Las verduras son consumidas con mayor frecuencia por los padres, mientras que
las frutas, la comida rdpida y los dulces son consumidos con mayor frecuencia por los estudian-
tes. Los estudiantes normopeso reportaron una mayor frecuencia de consumo de soya, aceite de
oliva, aceite y dulces en comparacién con los estudiantes con sobrepeso, mientras que los padres
con sobrepeso reportaron una mayor frecuencia de consumo de leche, cerdo, pescado graso,
papas, verduras, citricos y aceite, en comparacion con los padres de peso normal.

Conclusiones: Dada la alta prevalencia de pre-obesidad/obesidad encontrada, asi como la alta
frecuencia de consumo de alimentos poco saludables, se recomienda tomar medidas de promo-
cién de la salud en estas escuelas.

= A high prevalence of excess weight was reported in children and their parents.

» Vegetables are consumed most often by parents while fruits, fast food and sweets
are consumed more frequently by students.

» Normal weight students reported a higher frequency of soy, olive oil, sunflower oil,
and sweets.

NS W NP

« Overweight parents reported a higher frequency of consumption of milk, pork,

fatty fish, potatoes, vegetables, citrus fruits, and sunflower oil.

Oliveira L, Sousa F, da Silveira MG. Food consumption and weight status among students in the third cycle of
basic education and their parents: a cross-sectional study. Rev Esp Nutr Hum Diet. 2022; 26(4): 324-37. doi:
https://10.14306/renhyd.26.4.1726
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‘ INTRODUCTION

An unbalanced diet, that is, rich in processed foods and/
or with low consumption of fruit and vegetables, is a key
risk factor in the etiology of many chronic diseases, such as
cardiovascular diseases, certain types of cancer, diabetes,
and obesity’. In Portugal, more than half of the adult
population (57.1%) was overweight for their height: 22.3%
of the population was classified as obese and 34.8% as pre-
obese? In childhood, the most recent study by Childhood
Obesity Surveillance Initiative (COSI Portugal) 20193
reports that 11.9% of children were obese and 29.7% were
overweight (including obesity). The Autonomous Region
of the Azores had the highest prevalence of childhood
overweight in the country (35.9%)3. Portugal presents a
decrease in the prevalence of childhood obesity, following
the trend of some countries*®, even so, in 31 European
countries, Portugal is the 14™ with the highest prevalence
of childhood obesity?.

The Portuguese dietary guidelines (Roda dos Alimentos)
consist of 7 food groups of different sizes, the recommended
number of servings depends on individual energy needs
(Cereals and derivatives, tubers — 4 to 11; Vegetables — 3
to 5; Fruit — 3 to 5; Dairy products — 2 to 3; Meat, fish, and
eggs — 1.5 to 4.5; Pulses — 1 to 2; Fats and oils — 1 to 3). It
is recommended that children aged 1 to 3 years should be
guided by the lower limits and active men and adolescent
boys by the upper limits; the rest of the population should
be guided by the intermediate values®. However, studies
have shown that these recommendations have not been
followed?2,

The Portuguese population has a consumption of “Fruit”
and “Vegetables” below the recommended values (13%
vs. 20% and 14% vs. 23%, respectively) and a consumption
of “Meat, fish and eggs” above the recommended values
(17% vs. 5%)% In the case of children, in the 5% COSI
Portugal round, itwas observed that the daily consumption
of meat, between 2016 and 2019, decreased from 17.3%
to 9.2%, maintaining, in 2019, this consumption was
higher than that of fish (3.8%)% About 80.0% of the child
population consumed cookies/sweet cookies, cakes, and
donuts up to 3 times a week and 71.3% consumed sugary
soft drinks3.

Deviation from healthy eating guidelines is also found
in other countries that report poor eating habits,
characterized by a low intake of fruits, vegetables, and
dairy products, along with a high intake of sugary drinks
and frequent consumption of sweets and snacks’?®.

Eating habits from a very early age tend to be maintained
throughout the life cycle, with implications such as being
very selective and having little food variety, or high
responsiveness to food stimuli and an increased risk of
overweight®. It is known that children’s eating behaviors
and weight are difficult to directly modify, however parents’
eating practices are a potential target for interventions to
promote healthy eating habits and prevent overweight in
children®. It is important to study food consumption among
children and parents for the development of more effective
community or clinical interventions to promote healthy
eating habits and health-promoting foods. This study aims
to evaluate and relate the food consumption of certain
foods and the weight status of students in the third cycle
of basic education and their parents.

‘ METHODOLOGY

Study design and sample

This study consists of a cross-sectional observational
analysis that used data from the “Health-promoting
foods in a school context - more knowledge, better
growth” project that aimed to improve knowledge and
consumption of health-promoting foods in the school
community of Terceira Island (Azores, Portugal). Data
collection took place between May and June 2015. The
population of this study was students of the 3 cycle of
basic education (with an expected age between 12 and 14
years old) and their respective parents from basic schools
on Terceira Island. On this island there are 7 organic units
of the regional education system (&4 in the municipality of
Angra do Heroismo and 3 in the municipality of Praia da
Vitéria). Of these, 5 schools agreed to participate in the
study: 3 in the municipality of Angra do Heroismo (1 was in
a rural zone, another in the city center, and another in the
city outskirts), and 2 in the municipality of Praia da Vitéria
(1 was in a rural zone and the other in the city center).
From these schools, at least 50% of the classes of each
year of education of the 3 cycle were selected randomly.
Thus, our sample consisted of at least 50% of the classes
in the third cycle of basic education from the 5 schools that
agreed to participate in the study.

To participate in the study, students had to be enrolled
in the third cycle of basic education, accept to participate
in the study, and have authorization from their parents
(through an informed consent form in accordance with the
Declaration of Helsinki principles).
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Procedure and questionnaire

The direct application questionnaire was developed to meet
the objectives of the project, and was distributed by the
schools, and the distribution and collection of the same by
the classes were carried out by the teachers. Questionnaires
for students were completed in the classroom and those
for parents were completed at home. In this study, sections
of the questionnaire referring to sociodemographic
characterization, anthropometric assessment, and food
consumption were analyzed.

The food frequency questionnaire applied was validated
for the adult population®, comparing the information
reported in it with 7-day food diaries at 4 times of the
year and with samples of adipose tissue®?, in addition, this
questionnaire was also validated for adolescents from 13
years old®. It"s also important to highlight that this food
frequency questionnaire has two versions: one for self-
completion by the participant (which requires a higher level
of literacy) and one to be applied by an interviewer, which
has an extra section for recording the portions consumed
(equal to, higher or lower than the standard average portion
described)®. Since the questionnaire would be applied in that
direct way, we simplified its application, and therefore we
opted for a qualitative version. Thus, the questionnaire was
adapted and was composed of a scale with nine frequency
levels (never or less than once a month, one to three times
a month, once a week, two to four times a week, five to six
times a week, once a day, two to three times a day, four to five
times a day, six or more times a day), and a list of 46 foods/
set of foods grouped into seven categories (dairy; meat, fish,
and eggs; bread, cereals and similar; vegetables; fruits;
fats; drinks and miscellaneous). From this questionnaire, for
the students, some foods (yogurt with probiotics, fiber-rich
yogurts, fermented beverages for cholesterol reduction, and
margarine with phytosterols) were excluded because they
are not recommended for children and could be difficult to
identify by them.

Weight and height were self-reported, the body mass index
(BMI) was calculated by the formula weight (kg) / (height?)
(m)*, and its classification was performed according to the
criteria of the World Health Organization (for students®:
BMI-for-age [5-19 years] — thinness/underweight: <-2SD,
normal weight: between -2SD and +1SD, overweight:
>+1SD [equivalent to BMI 25 kg/m? at 19 years], obesity:
>+2SD [equivalent to BMI 30 kg/m? at 19 years]; and
adults®®: underweight [<18.5 kg/m?], normal weight (18.5
e 24.9 kg/m?), overweight [pre-obesity and obesity: >24.9
kg/m?]). The detailed information regarding the projects’
methodology can be found in a previous study?.

Statistical analysis

Statistical treatment was performed with the support of IBM
SPSS Statistics, version 26.0 for Windows. For the descriptive
analysis, categorical variables are presented as frequencies
(n and %), and continuous variables as means with standard
deviations (SD). The normality was analyzed using the
kurtosis and skewness, which confirmed the non-normal
distribution of the sample, the Mann-Whitney’s test was
used to compare, the means and mean ranks of independent
groups, respectively. In the application of the Mann-Whitney
test, two independent groups were assumed: students and
parents; normal weight students and overweight students;
normal weight parents and overweight parents; the ordinal
variable consisted of the frequency of food consumption.
The association between variables was measured using
Spearman’s correlation coefficient (p). A value of p<0.05 was
accepted for the statistical significance of the hypothesis
tested.

‘ RESULTS

The sociodemographic characterization of the participants
(students and parents) is presented in Table 1. Most students
were female (56.8%), were 14 (SD=1.2) years old, lived in
Angra do Heroismo (73.9%), were Portuguese (97.8%), had
a household size of 4 members (43.4%). Regarding parents,
most were female (92.5%), were 42 (SD=5.9) years old,
married (83.9%), lived in Angra do Heroismo (72.1%), were
Portuguese (98.1%), had completed the second cycle of
basic education (corresponding to six years of schooling -
30.3%), had a household composed of four elements (48.1%)
and were employed (68.1%).

Regarding nutritional status, about 30% of students and
60% of parents were classified as being pre-obese/obese.
A relationship between parents’ BMI and students’ BMI (r:
0.352; p<0.001) was found.

Regarding parents, most were female (92.5%), were 42
(SD=5.9) years old, married (83.9%), lived in Angra do
Heroismo (72.1%), were Portuguese (98.1%), had completed
the second cycle of basic education (corresponding to six
years of schooling - 30.3%), had a household composed of
four elements (48.1%) and were employed (68.1%).

Regarding nutritional status, about 30% of students and
60% of parents were classified as being pre-obese/obese.
A relationship between parents’ BMI and students’ BMI (r:
0.352; p<0.001) was found.
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KI'able 1. Sociodemographic characteristics. \

Students Parents
n (%) :

*Classification was performed according to the criteria of the World Health Organization (for students'®: BMI-for-age [5-19 years] —
thinness/underweight: <-2SD, normal weight: between -2SD and +1SD, overweight, >+1SD [equivalent to BMI 25 kg/m? at 19 years],
obesity: >+2SD [equivalent to BMI 30 kg/m? at 19 years]; and adults'®: underweight [<18.5 kg/m?], normal weight [18.5 e 24.9 kg/m?],
overweight [pre-obesity and obesity: >24.9 kg/m?]).
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Table 2 reports the food consumption among students
in the third cycle of basic education and their parents.
In general, students and parents have a high frequency
of dairy consumption (about 30% to 80%). Lean and red
meat and eggs are consumed more frequently on a weekly
basis (about 40% to 50% “two or more times a week”) than
fish (about 20% to 30% “two or more times a week”). In
relation to the group of bread, cereals and tubers, there
is a daily consumption of bread, and a frequent weekly
presence of rice, pasta, and potatoes. Whole grains and
sweet potatoes have a low frequency of consumption,
with about 70% of students and parents never consuming
flaxseed or consuming less than once a month. Vegetables,
fruits, and pulses have a considerable weekly consumption
based on “two or more times a week”, but about 70% of
the participants consume less than once a month or never
consume soy. The same happens for fatty fruits and berries
(50%). The consumption of oils and fats has a weekly basis
with around 50% consumption two or more times a week.
Of note is the low daily prevalence of olive oil consumption,
which is consumed by less than 40% of the participants.
Regarding beverages, there is a high daily consumption by
about 80% of the participants, and weekly consumption of
juices enriched with vitamin C (50%) and soft drinks (50%).
About 40-50% of participants consume sweets and fast-
food weekly and consume vegetable soup daily. About 40%
of participants consume less than once a month or never
drink green tea.

As for food consumption among students and parents it
was found that students consume milk more often than
parents and less often yogurt. Meat from the Azores
(beef), rice, pasta, potato, and fennel are consumed more
frequently by students. Vegetables, roots, bulbs, and
pulses are consumed most often by parents. Regarding
fruits, apples, bananas, citrus fruits, and berries, are
consumed more frequently (two or more times per day)
by students. As for fats, parents report consuming olive
oil more often than students. Finally, in the drinks and
miscellaneous group, green tea and soup are consumed
more frequently by parents, while juices enriched with
vitamin C, soft drinks, sweets, and fast food are consumed
more frequently by students. Most parents never consume
or consume less than once a month: yogurt with probiotics,
fiber-rich yogurts, fermented beverages for cholesterol
reduction, and margarine with phytosterols.

Table 3 shows the differences in the frequency of food
consumption between normal weight and overweight
students and parents (with statistical significance).
Normal weight students reported a higher frequency
of soy, olive oil, sunflower oil, and sweets compared to

students classified as being overweight. Overweight
parents reported a higher frequency of consumption of
milk, pork, fatty fish, potatoes, vegetables, citrus fruits,
and sunflower oil, compared to parents classified as
normal weight.

‘ DISCUSSION

This cross-sectional study aimed to evaluate the food
consumption of certain foods by students in the third cycle
of basic education and their parents. It is also intended to
report your food consumption with your weight status. A
high prevalence of pre-obesity/obesity was found in both
groups of your sample.

In fact, our results are consistent with recent studies? on
the prevalence of overweight/obesity in Portugal, which
point out the Autonomous Region of the Azores as having
one of the highest prevalence of pre-obesity/obesity at the
national level (adults: Portugal — 58,1%, Azores — 61.6%;
children: Portugal [10-17 years old] — 32,3%?, Azores [6-8
years old] — 35,9%3).

Like other studies!®?°, a relationship between parents’
BMI and students’ BMI was found. In fact, parents model
children’s eating behavior® and lifestyle?>?2. However, this
study does not establish a causal relationship between
these variables, so the interpretation must be careful,
parents are not necessarily “blamed” for children’s
overweight.

Ingeneral, our dietary results arein line with those reported
for the Portuguese population?, however, it appears
that both children and parents do not comply with the
recommendations of the Portuguese dietary guidelines® (in
terms of frequency of food consumption).

The high consumption of milk and dairy products in the
Azores was corroborated by another study®. It is also
worth noting that the dairy sector in the Azores is of
great importance since there is a large production of milk
and dairy products there, having a relevant impact on
the archipelago’s economy?. Besides that, it is now well
established that the regular consumption of fermented
foods could be beneficial to health?.

In relation to the high frequency of consumption of meat
and eggs (weekly basis), it refers to what is reported in
the literature that the Portuguese consume “Meat, fish
and eggs” above the recommended values? Although
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/Table 2. Food consumption among students of third cycle of basic education and their parents. \
Never or One to Two or Two or
 Students lessthan . three ~ Oncea . more .. = more

Eoads E (s)/ © p i oncea ! timesper: week ! times per: y : times per : p*
: Pal('e)nts : : month : : week . day
P S SRS S e
n (%) n (%) n (%) n (%)
Dairy
S 348 6(17) 7(2.0) 9(26) 69(198) 88(253) 169 (486)
M||k .............................................................................................................................. ......................... .......................... ..........................
: P : 306 @ 18 (5.9) 13 (4.2) 16 (5.2) : 47 (15.4) 128 (41.8) . 84 (27.5)
Vst [eneis, & 5 349 41(117) 40(115) 60(172) 111(318) 63(181)  34(97) 002
) ’ ............................................ .......................... .......................... T PR .......................... ........................... ! 1
pieces) P 296 44 (14.9) : 23(7.8) 28 (9.5) 79 (26.7) i 94(31.8) : 28(9.5)
Yogurt with B
Probiotics P 280 159 (56.8) 33(11.8) : 29 (10.4) 27 (9.6) 24 (8.6) 8 (2.9)
JLECIATEY P 287 162(564)  35(122) @ 28(98) 32(111) . 23(80) | 7(24) -
yogurts § §
Fermented : VVVVV
beverages for 3
T P 292 245 (83.9) 25 (8.6) 8(27) 9 (3.1) 3(1.0) 2(07)
reduction

: : : : . 57(163) (113 (324) 63 (181) = 45(129) .
Cheese T T R ——— o s o o e i 0.673
: ~ ~ : . 54(181) £ 65(217) : 15(50)

Meat, fish and egg

Lean meat S350 14(0) @ 43(123) : : :

(chicken, turkey, b - S S e o o : 0051

rabbit) . P 308  6(19) = 20(65) | s :

edmeatloeet, S 38 F006) 5117 680195 12008 28(80) 263 s

duck, etc) P 304 22(72)  43(141)

NVIeet s e S 346 20(58) | 51(147) 0,020

Azores (beef) P 300 . 24(80) | 45(150) '
S 347 13(37) | 51(147) 1) 1) 2 6)

Pork ;I————— ———— . ; ———————— ;—————— ;———————— ;———————— ;———————— 0387

P 289 © 10(3.5) | 30(104) | :

Lean fish (hake, © S 349 | 57(163) | 88(252) : : : %

pout, sea ....................... .................... .......................... .......................... o ......................... .......................... .......................... 0.475
bream, etc.) §

Fatty fish: .S 349 44(126) 92 (264)
sardines, : : : : :
mackerel, tuna,
salmon, etc.)

62 (47.0) :

46 (483
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¢ i N : : : : : N

Never or One to Two or Two or
: Students :  lessthan | three | Oncea | more ) : more
(S)/ . . Daily .
Foods n once a times per week times per times per p*
Parents month month week day

\(’_Vh?'z grains s 347 | 91(262) 32(92) | 45(130) 82(236) 53(153) 44 (127)
Inciuaing ; : H : : : : : :

wholemeal
bread) : P i 294 :109(371): 28(95) : 17(58) : 51(173) i 72(245) : 17 (5.8)

Vegetables
(kale, cabbage,

etc.)

Roots (carrots,
beets, turnips,
radishes, etc.)

Bulbs (garlic,

Vegetable Fruits
(tomatoes, :
peppers,
cucumbers,
pumpkin, etc.)

Pulses (beans,

chickpeas, peas) p 304 8(26)  34(112) 76(250) 141(464) 28(92) 17(56)
248(715) 24 (69)

Soy
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(- i o : : : : : N

Never or One to Two or Two or
: Students : { lessthan | three i Oncea i more . { more
F :(s) { oncea : timesper i week :times . Daily ti
oods : : : : per : : [ P UlEBEr B e
: Parents : { month : month i week i day
(P) ............................ ............................ ............................ ......................... ............................ ............................
Fruits
s 118 (341) 117(338) | 51(147) | 42(121) | 15(3) | 3(09) |
Plneapple PR e PR TE T L PSSP R T T L PSSR TR 0622
P . 99(340) 107(36.8) 44 (151) 12(61) 404
: S : ¢ 10(29 : 32(9.2) 66 (19.0) : . 71 (20.5) 42 (121)
Apple S R N T R N, O R : <0.001
P 7(23)  13(2) | 29(94) 101 (329) | 35(114)
s . 30(86) @ 34(98) | 74(213) 6) 47(135) @ 42(121)
Banana S R O OO R O, R O { 0.014
P 18 (6.0) 19 (6.3) : 46(15.2) : 67 (22.2) 23 (7.6)
Ehirus Tuiis : S : 348 : 41 (11.8) 46 (13.2) 3 62 (17.8) 3 3 43 (12.4) 36 (10.3) %
(Ol’ange, |em0n’ ........................ .................... ............................ ............................ ............................ ......................... ............................ ............................ <0001
etc) . P 292 17(58) 16(55)  41(140) 125(428) 71(243) @ 22(75)
Fatty fruits S 346 :175(50.6) : 91(26.3) i 36 (10.4) 30(8.7) 9 (2.6) 5 (1.4)
(WaantS' ................................................................................................................................................................................................................. 01790
almonds,
hazelnuts) P 298 i 157(52.7) i 72 (24.2) 31 (10.4) 16 (5.4) 12 (4.0) 10 (3.4)
Berries S 347 131 (37.8) : 103 (29.7) i 50 (14.4) i 43 (12.4) 14 (4.0) 6 (1.7)
(b|aCkberrIES, oo i rroserres e roreseen e freresenn e roseasenna s froneasenn e fresesseen e i <0001
raspberries, etc) P 63 (21.5) 4 (1.4)
S 74 (21.4) 32(9.3)
Othe;S (pear’ .......................................................................................................................................................................................................................... 0263
peach, etc) P 61 (20.6) 12 (6.1)
Fats
s :  43(123) 1) : 9) i 22(63)
Olive oil e e & coccooomooumooononoaoaocod 8 soooooooooomoooasasaonaoosd & soooooooooomooasasaomanoosd & sorooooooooonsasoonsnoonnad 8 sooooooooomooasasaonuoosd 8 sooooooonommooooasomnooosd : <0.001
P 15 (5.1) 0 33(113)
S 1(17.8)
Sunflower Oil oo 0.723
P 47 (16.1)
S 19 (5.5) | 47(13.6)
Butter ........................ .................... ............................ ............................ ............................ ......................... ............................ ............................ 0204
: P : : 8(27) . 23(7.8) 106 (35.8) 28 (9.5)
S 1 134(387) 1 51(147) @ 49(142) 3) 33095  19(55)
Margarlne ........................ .................... ............................ ............................ ............................ ......................... ............................ ............................ 0242
P 279 | 102(366) 29(104) 41(147) 39(140) 829
Margarine with
phytosterols
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i Twoor : ¢ Twoor
Oncea | more . i  more
. ;. Daily . :
: times per : : times per : p*
i week day

: Neveror A Oneto
: Students : . lessthan @ three
)/ n | oncea | timesper: week
. Parents : : month @ month

(P)

Foods

0 243(702)
.............. cenliios () 487
S o A s A s o oA g (NS £ OSSR &

1B

17.)

100 (33.2)

9)
21(7.0)

07)

Vegetables soup it 2. R

Juices enriched 28 (8.0) 69199 390112

with Vitamin C 8(231) (12.9)

Softdrinks S 349  41(117) 24(6.9)

(coca-cola, jced i SRR N T NI SRR
tea, etc)) P 306 142 (464) @ 64(209) | 46(15.0) i 37(121) i 9(29)

Sweets .S . 348 : 21(60) @ 72(207) @ 94(27.0) 23 (6.6)

gummies, etc.) P 307 : 71(231) i 90(29.3) : 79(257) 8 (2.6)

Fast food S 350 24(69) | 93(26.6) i 126 (36.0) | 82(234) | 14 (4.0)

(MAMDBUGRIS, L e <0.001
pizzas, fries, ’
. P 313 62(198) 133 (625)  90(288) = 24(77) 3 (1.0) 1(0.3)

*p<0.05; Mann-Whitney test.
Note: For data presentation, the scale levels “two to four times a week” and “five to six times a week” were merged into “two or more

"o

times per week” and the “two to three times a day”, “four to five times a day” and “six or more times a day” were merged into “two or
more times per day”.

meat and meat products are a source of micronutrients,
including iron, zinc, selenium, vitamin D, and vitamin
B,,, their excessive consumption can lead to several
health problems (overconsumption of energy, and fat,
resulting in excess weight, obesity and an increased
risk of chronic diseases, like cardiovascular disease and
type 2 diabetes)?. Therefore, the consumption of meat,
and meat products, when integrated into a healthy diet,
provides a rich source of high-quality dietary protein and
essential nutrients?.

Unlike other studies, a low frequency of fish consumption
was found??, In fact, it is known that the main motivating
factors for the purchase of fish are the species, the
price, and health, and that the importance of factors
differs between social classes, with the price being more
important for social classes with lower incomes®. It should

be noted that a news item from the time when the study
was carried out already reported that the quantity of fish
dropped by 18% between 2010 and 2015 and the price
increased by 7.8% in Azores®.

Higher consumption of olive oil would be expected since
Portugal is considered a country where the Mediterranean
food pattern prevails and where olive oil is the fat of choice
and consumed daily. The low frequency of consumption
of olive oil (daily based) reported by students may be
because students who have their meals in the canteen
do not identify olive oil as the fat used in the preparation
of these meals. On the other hand, according to the
National Food and Physical Activity Survey?, 31% of the
Portuguese have low adherence to the Mediterranean
dietary pattern, with moderate adherence representing
50% of the population. It is recommended to promote the
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/Table 3. Frequency of food consumption between normal weight and overweight students and parents. \

Never or One to Two or Two or
i lessthan | three

n | oncea  timesper i week

Oncea @ more © more
¢ times per p*

 times per |

Students

: Normal weight : 196 129 (65.8)

Overweight | 101 = 78(77.2) |

- Normal weight - 197 @ 15(7.6) = 19(9.6) 27.9) | 75(381

=i
Overweight | 102 = 12 (11.8) . 19 (186) . 26(255) 30 (294

..................................... i B B o e B T
: 18 (

) H H
Overweight = 98 & 11(112) @ 18(184) = 25(255) @ 34 (347) :

- Normal weight = 197 L 40(203) | 49 (249
: : . 25(24.8)

Soybeans . 0,043

Olive oil

Sunflower oil i

Sweets

30(29.8)

42 (447)

Overweight 1 85(509)  12(72)

¢ Normal weight : : . : ) 6) 23 (22.8) : 2 (2.0)
Overweight S 48(273) 1 9(51)

Normal weight : : 0) 1) 6) 56(571) @ 3(31)

Overweight : 17 (9.8)

 Normal weight . .

—

. Normal weight : : : . § 3)

Pork meat

Fatty fish

Potato ~=i 0,033

Overweight : 12 (7.0)

- Normal weight :

Vegetables <+ 0.044

Citrinus fruits

*p<0.05; Mann-Whitney test.

Note1:Fordata presentation, the scale levels “two to four times a week” and “five to six times a week” were merged into “two or more times
perweek”andthe“twotothreetimesaday”, “fourtofivetimesaday”and”“sixormoretimesaday”weremergedinto“twoormoretimesperday”.
Note 2: Body Mass Index classification (cut-off points): students®® (BMI-for-age [5-19 years]: normal weight: between -2SD and +1SD,
overweight: >+1SD [equivalent to BMI 25 kg/m? at 19 years]); parents'® (normal weight [18.5 e 24.9 kg/m?], overweight [pre-obesity
and obesity: >24.9 kg/m?]).

consumption of olive oil as a source of fat in the context
of a healthy diet. The literature has demonstrated several
health benefits of olive oil consumption, namely beneficial
effects on the cardiovascular system and can help to

prevent cancer and diabetes mellitus®. These properties
have been associated with the content of nutrients and
phytochemicals, especially polyphenols and fatty acids
present in olive oil32.



Rev Esp Nutr Hum Diet. 2022; 26(4): 324 - 337

Food consumption and weight status among students in the third cycle of basic education and their parents: a cross-sectional study

Although water was identified in this study as the most
consumed beverage, the high consumption of soft drinks
and/or juices enriched with vitamin C is a reality, especially
among students, which about 20% consume them daily.
Thesedataare supported by some studies***3*. Consumption
of soft drinks and sugary drinks only provide energy and
have few nutritional benefits lacking micronutrients,
vitamins, and minerals. It should also be noted that its
consumption can contribute to the deterioration of health in
general, with special emphasis on oral health?. Therefore,
its consumption should be avoided.

According to National Food and Physical Activity Survey?,
food products such as cakes, sweets, cookies, salty snacks,
pizzas, soft drinks, nectars, and alcoholic beverages, which
should not be part of our daily diet, represent around 21%
of total consumption in the Portuguese population. These
results agree with ours, especially among students.

The students in this study can be framed in an unhealthy
diet pattern, like about half of Portuguese adolescents,
since they have low consumption of fruits, vegetables, and
pulses and higher consumption of sweets and fast food**.

Thus the consumption of fruits and vegetables and fish
should be promoted, and the consumption of fast food
and sweets should be discouraged, in order to adopt a
healthy diet®. It cannot be stressed enough that a diet rich
in processed foods and/or with low consumption of fruit
and vegetables, is a key risk factor for the emergence of
many chronic diseases like cardiovascular diseases, certain
types of cancer, diabetes, and obesity*

The results of the differences in the frequency of food
consumption between normal weight and pre-obese/obese
students and parents may suggest the existence of some
myths related to food®*, namely that foods considered
healthy or with health benefits can be consumed in large
quantities such as milk, fruits, vegetables, and olive oil. In
the case of the higher frequency of consumption of sweets
by normal-weight students, a possible explanation is a
compensation of the energy ingested with physical activity,
however, this was not evaluated in this study.

According to a study® that aimed to determine strategies
that could increase the consumption of fruits and
vegetables in children, some that can be used in a school
context were highlighted, namely: use relevant motivators
for children to increase their preference for fruit and
vegetables; increase food literacy education across a
range of settings; and develop salient key messages and
cooking tips that could be done with parents. In this way,
food education sessions and cooking workshops could

be developed for students and parents. Integrate health-
promoting food-related content into the school curriculum
to increase health/food literacy. Admitting the importance
of consuming foods of local origin, not only at an economic
level, but also at an environmental level, and having
verified a low consumption of some of these foods, their
consumption could be promoted in these community-
based interventions.

Limitations and strengths

This study has some limitations, namely its cross-sectional
nature, which does not allow an assessment of the temporal
relationship between food frequency and weight status,
nor extrapolate the results to the general population. In
addition, the use of self-administered questionnaires could
lead to a social desirability bias, which may have led to the
over-reporting of healthy foods and/or under-reporting of
unhealthy foods or weight. However, this appears to be
more likely to occur in adults than in children®.

On the other hand, it should be noted that this is a
pioneering study in the Azores region that crosses data
from students with their parents. In addition, the results
of this study can be used to develop community-based
interventions at the school level, and involve parents, in a
broader way.

‘ CONCLUSIONS

A high prevalence of pre-obesity/obesity was found. Normal
weight students reported a higher frequency of soy, olive
oil, sunflower oil, and sweets, on the other hand, overweight
parents reported a higher frequency of consumption of
milk, pork, fatty fish, potatoes, vegetables, citrus fruits, and
sunflower oil. Our results suggest that is necessary to adopt
public policies, involving schools, parents, and government
to implement healthy eating habits and demystify some
beliefs, to promote the consumption of health-promoting
foods, especially the ones produced locally, to make food
sustainable and contribute to the local economy.
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> Evaluation of the relationship between chronotype, adherence to the mediterranean diet,
and cardiometabolic health in adults

Introduction: This study was planned to evaluate the relationship between chronotype, adherence
to a Mediterranean diet, and cardiometabolic health in adults.

Methodology: Descriptive, cross-sectional, and cross-analytical study. A total of 205 adults
from Turkey, who were 18-65 years old, completed an online survey between May and June
Diet, Mediterranean; 2021. Participants filled out a questionnaire that contained the general information form,
anthropometric measurements, cardiometabolic health status, chronotype, and adherence to
the Mediterranean diet.

Results: 69 (33.7%) men and 136 (66.3%) women participated in the study. According to the
BMI classification, 38.5% were overweight, and 14.6% were people with obesity. 9.3% of the
participants stated that they had cardiovascular disease and 8.3% stated that they had type 2
Obesity. diabetes. The mean chronotype scale score of the participants was calculated as 51.8 (17.3), 42
(20.5%) morningness type, 139 (67.8 %) intermediate type, and 24 (11.7%) eveningness type.
The mean PREDIMED (PREvencion con Dleta MEDiterrdnea) score of the adults participating in the
study was 5.7 (1.7), and it was determined that 46.3% had low adherence to the Mediterranean
diet, 51.7% had medium and 2.0% had high. A significant difference was found between the
participants’ age, BMI classification, occupation according to chronotype, and waist circumference
according to Mediterranean diet compliance (p<0.05). A negative correlation was found between
waist circumference and PREDIMED score (r=-0.160, p<0.01).
Conclusions: It was observed that the majority of the adults were in intermediate chronotype
and their adherence to the Mediterranean diet was low. No relationship was found between
chronotype, adherence to the Mediterranean diet, and cardiometabolic health.
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Evaluacion de la relacién entre cronotipo, adherencia a la dieta mediterranea
y salud cardiometabédlica en adultos

RESUMEN
Introduccion: Este estudio fue planeado para evaluar la relacién entre el cronotipo, la adherencia
a una dieta mediterranea y la salud cardiometabdlica en adultos.

Metodologia: Estudio descriptivo, transversal y transversal analitico. Un total de 205 adultos
de Turquia, que tenian entre 18 y 65 afios, completaron una encuesta en linea entre mayo y
junio de 2021. Los participantes cumplimentaron un cuestionario que contenia el formulario de
informacion general, medidas antropométricas, estado de salud cardiometabdlico, cronotipo y
adherencia a la dieta mediterranea.

Resultados: Participaron del estudio 69 (33,7%) hombres y 136 (66,3%) mujeres. Segun la clasifi-
cacién del IMC, el 38,5% tenian sobrepeso y el 14,6% eran personas con obesidad. El 9,3% de los
participantes manifest6 tener enfermedad cardiovasculary el 8,3% manifesté tener diabetes tipo
2. La puntuacién media de la escala de cronotipo de los participantes se calculé como 51,8 (17,3),
42 (20,5 %) de tipo matutino, 139 (67,8 %) de tipo intermedio y 24 (11,7 %) de tipo vespertino. La
puntuaciéon media de PREDIMED (PREvencién con Dleta MEDiterranea) de los adultos participan-
tes en el estudio fue de 5,7 (1,7), y se determiné que el 46,3% tenia baja adherencia a la dieta me-
diterranea, el 51,7% media y el 2,0% alta. Se encontré una diferencia significativa entre la edad
de los participantes, la clasificacion del IMC y la ocupacién segun el cronotipo y la circunferencia
de la cintura segln el cumplimiento de la dieta mediterranea (p<0,05). Se encontré una correla-
cién negativa entre la circunferencia de la cintura y la puntuacién PREDIMED (r=-0,160, p<0,01).

Conclusiones: Se observé que la mayoria de los adultos se encontraban en cronotipo intermedio
y su adherencia a la dieta mediterrdnea era baja. No se encontr6 relacién entre el cronotipo, la
adherencia a la dieta mediterrdnea y la salud cardiometabdlica.

« |t was determined that most of the adults were in the intermediate chronotype
and their adherence to the Mediterranean diet was low.

= Most of the people with obesity are of the evening type, high PREDIMED score was
associated with low values of BMI and waist circumference.

3. Adults should determine their chronotype status and should be advised to
increase their adherence to the Mediterranean diet.

= In the treatment of obesity; chronotype and adherence to the Mediterranean diet

should be evaluated.

Yilmaz SK, Yangilar F. Evaluation of the relationship between chronotype, adherence to the Mediterranean
diet, and cardiometabolic health in adults. Rev Esp Nutr Hum Diet. 2022; 26(4): 338-47. doi: https://10.14306/

renhyd.26.4.1733
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‘ INTRODUCTION

In general, the secretion of the thyroid-stimulating
hormone is in a regular rhythm and rises before sleep,
reaches its highest level while asleep, decreases towards
the morning, and reaches its lowest level on noonday.
This situation is called circadian rhythm?. Physiological
and behavioral processes, including body temperature,
hormones such as cortisol, and melatonin, or factors such
as cognition and mood, show a circadian rhythm2 The
concept of chronotype, which is related to chronobiology
and examines rhythmic elements in biological events
within the framework of individual characteristics, reflects
the circadian phases of individuals. These phases show
what time of day the person’s physical functions, hormone
levels, body temperature, cognitive abilities, eating, and
sleeping patterns are active®. While adolescence and young
adulthood are associated with evening-type preference,
childhood and adulthood are stated as the period when the
tendency to be morning-type increases”.

There are three categories based on circadian behavioral
phenotype variants as the morning, evening, and
intermediate chronotype®. Morning chronotypes prefer
to get up early and do their activities early, while evening
chronotypes get up late and do their activities mostly in
the afternoon and evening. Intermediate-type chronotypes
are the type between morning and evening chronotypes.
Evening chronotypes have more health problems such
as psychological disorders, gastrointestinal diseases, and
higher mortality rates compared to morning chronotypes®,
and metabolic diseases such as type 2 diabetes mellitus
(T2DM) and metabolic syndrome are observed more
frequently’. Sleep disorders are more common in evening
chronotypes because they go to bed late and wake up earlier
than their biological mornings due to their social needs®.
Among those with the late chronotype, sleep deprivation
may be observed as a result of higher consumption of
caffeinated beverages, alcohol, and sweets, and intense
work schedules that start early in the day®. Most of the
time, sleep disorders lead to increased consumption of
unhealthy foods and therefore an increased susceptibility
to obesity!®. It is also suggested that the consequences
of circadian misalignments, such as eating at the wrong
time of day, skipping breakfast, and eating at night, are
also associated with obesity and metabolic syndrome!2
In a study, it was determined that evening chronotypes
consume sugary and alcoholic beverages more in addition
to unhealthy foods such as chocolate and sugary drinks
and less healthy foods such as vegetables, fruits, and fish

compared to morning chronotypes®. In different studies,
it has been determined that evening chronotypes are
associated with an unhealthy lifestyle and low adherence
to the Mediterranean diet (MD)*15, The Mediterranean diet
is based on high consumption of vegetables and fruits,
cereals and whole grains, pulses and nuts, moderate
to high intake of fish and seafood, olive oil as the main
(added) fat, and low to moderate intake of a dairy product.
A Mediterranean diet can counterbalance the detrimental
effects of central obesity associated with chronic diseases
(diabetes mellitus, cardiovascular diseases, etc.) In this
context, the Mediterranean diet is recognized as healthy
eating that which contributes to better health and quality
of lifes?7,

In recent years, the role of individual chronotype in the
development of metabolic diseases has been intensely
debated. Several studies have shown that chronotype is
associated with cardiometabolic risk factors!®*. It has been
reported that demonstrating the biological rhythms of
diseased and healthy periods in humans in this way may
contribute to medical developments in terms of diagnosis
and treatment processes of the disease®.

In this study, the aim was to evaluate the relationship
between chronotype, adherence to a Mediterranean diet,
and cardiometabolic health in adults. We hypothesized
that adults with a greater eveningness chronotype will
have less adherence to the Mediterranean diet and higher
cardiometabolic risk factors.

‘ METHODOLOGY

Study design and participants

This is a descriptive, cross-sectional, and cross-analytical
study carried out on 205 adults who were 18-65 years old.
Adult individuals were reached who had Internet access and
volunteered to participate in the study. Society in terms of
representing the universe, the number of samples that will
represent a normal distribution in the data on the subject
is 300 (three hundred) -400 (four hundred); it is ideal to be
around 100, but it is a useful practice not to fall below 100
(hundred). The online survey was made available through
e-mail or social media (WhatsApp) and randomly dispersed
to as many people as possible between May 11 and July 20,
2021.

The study protocol and the free-informed consent procedures
were carried out following the last revised Helsinki
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Declaration and were approved by the Human Research
Ethics Committee of the Erzincan Binali Yildirim University
of Turkey and 05/36 numbered 30.04.2021 dated.

Collection of data

General Information and Anthropometric Measurements:
General information form which has 8 items. This form,
whichisapplied tothe samplegroup, includes questions that
evaluate sociodemographic characteristics (age, gender,
educational status, and job) and other lifestyle factors
(daily smoking and alcohol consumption [regardless of the
amount, the participant was asked whether she regularly
smoked and used alcohol every day, and was examined in
two categories as “yes” and “no”]) and cardiometabolic
health status (the presence of type 2 diabetes mellitus
or cardiovascular disease [myocardial infarction, stroke,
hypertension]).

Anthropometric measurements were based on the
statements of the participants. In this evaluation, current
body mass (kg), height (cm), and waist circumference (WC)
(cm) measurements were asked. Body mass index (BMI)
was calculated according to the World Health Organization
(WHO) classification by calculating kg/m? with the
formula of body weight/height (m2). BMI is categorized
as underweight (<18.5 kg/m?), normal (18.5-24.9 kg/m?),
overweight (25.0-29.9 kg/m? and obesity class | (30.0—
34.9 kg/m?); obesity class 1 (35.0-39.9 kg/m?) and obesity
class Il (240 kg/m?)®,

Assessment of Chronotype: The Horne and Ostberg
Morningness-Eveningness Questionnaire (MEQ) was used for
the assessment of chronotype®. The validity and reliability
of the scale for Turkey were conducted by Punduk et
al®, MEQ is the most commonly used scale to determine
chronotypes. This 19-item self-report scale is used for
screening purposes and gives scores ranging from 16 to 86,
and the final score allows for determining which chronotype
the participant belongs to. According to the values obtained
after the calculations in the evaluation of the scale, 59-86
determine the morning type, 42-58 intermediate type, and
16-41 evening type groups.

Adherence to the Mediterranean diet: Adherence to the
Mediterranean diet was assessed using the previously
validated 14-item PREDIMED (PREvencion con Dleta
MEDiterrdnea) questionnaire?’. The validity and reliability
of the Turkish version of the scale were performed by
Pehlivanoglu et al?? This scale includes a total of 14
items. One point is given if the condition of an item is met
according to adherence to the Mediterranean diet, and
0 points are given if it is not met. The highest score is 14

points, with higher scores indicating better adherence to
the Mediterranean diet. Adherence to the Mediterranean
diet scores is divided into three groups according to the level
of adherence: <5 points are low, 6-9 points are moderate,
and 210 points are high.

Statistical Analysis

The data distribution was evaluated by Kolmogorov-
Smirnov test. Descriptive statistics such as median,
minimum and maximum, and percentage were used in
the evaluation of the data. Additionally, statistical analysis
methods of the Kruskal-Wallis test, Pearson Chi-square test,
Fisher-Freeman-Halton Exact test, and Pearson Correlation
Analysis were employed.

Multivariate logistic regression analyses were carried out
to evaluate associations between chronotype categories
and adherence to the Mediterranean diet after adjustment
for age, gender, BMI, waist circumference, cardiometabolic
health status (model 1), and PREDIMED score (model 2).
Multivariate logistic regression analyses were carried out to
evaluate associations between chronotype or the presence
of T2DM and CVD after adjustment for age, gender, BMI
(model 1), and chronotype score or PREDIMED score (model
2). All statistical analyses were performed using the IBM
22.0 software. The significance level was determined as
p<0.05 for all analyses.

‘ RESULTS

A total of 205 adults, 69 (33.7%) men, and 136 (66.3%)
women, with a median age of 38.0 (17.0-68.0) years,
participated in the study. The median BMI of the adults
was calculated as 25.4 (16.5-41.7) kg/m?, according to the
BMI classification, 4.4% were underweight, 42.4% were
normal, 38.5% were overweight, and 14.6% were obese.
The median waist circumference of the participants was
83.0 (69.0-150.0) cm. 20.5% of the participants stated
that they smoked and 13.2% of them consumed alcohol.
57.6% of the adults are university graduates and 42.0%
were civil servants. 9.3% of the participants stated that
they had cardiovascular disease (CVD) and 8.3% of
them stated that they had type 2 diabetes. The median
chronotype scale score of the participants was calculated
as 52.0 (27-67), 42 (20.5%) morningness type, 139 (67.8 %)
intermediate type, and 24 (11.7%) eveningness type. The
median PREDIMED score of the adults participating in the
study was 6.0 (2-10), and it was determined that 46.3%
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had low adherence to the Mediterranean diet, 51.7% had
medium and 2.0% had high.

Adult’'s demographic characteristics, anthropometric
measurements, disease status according to chronotype,
and adherence to the Mediterranean diet were shown
in Table 1. A significant difference was found between
the participants’ age, BMI classification, and occupation
according to chronotype (p<0.05). A significant relationship
was found between the waist circumference of the
participants according to adherence to the Mediterranean
diet (p<0.05).

The association between chronotype categories and
adherence to the Mediterranean diet is reported in Table
2. No significant difference was found between chronotype
categories and adherence to the Mediterranean diet.

The association between chronotype and the presence
of T2DM and CVD is reported in Table 3. In both model 1
and model 2, no significant difference was found between
chronotype and the presence of T2DM and CVD.

‘ DISCUSSION

Adults experience sleep disorders depending on their
chronotype types, malnutrition behaviors such as irregular
meals, skipping breakfast, eating at night, and consuming
more unhealthy foods cause an increase in the risk of
obesity and metabolic syndrome!®123, We evaluated
the relationship between chronotype, adherence to a
Mediterranean diet, and cardiometabolic health in adults in
this study. It was determined that the majority of the adults
were in the intermediate chronotype and their adherence to
the Mediterranean diet was low.

In this study, it was determined that 20.5% of the
participants were close to the morning type, 69.1% were
close to the intermediate type and 11.7% were close to the
evening type. When the studies on adults were examined, it
was determined that the adults were intermediate type in
most of the study results®”?42?> and the results of this study
were similar to other studies.

Culnan et al.® stated that among 137 university students,
eveningness types had a higher BMI compared to
morningness/intermediate types, and there was no
relationship between chronotype and anthropometric
variables (BMI and WC). According to Mota et al.? reported
that there was no relationship between chronotype

scores and neither BMI (coefficient=-0.01, p=0.98) nor WC
(coefficient=0.09, p=0.41).

Ozkan et al” reported that chronotype types showed a
significant relationship with age and smoking, but there was
no significant relationship with BMI, waist circumference,
gender, education level, and alcohol use. Maukonen et al.?®
found in the results of their study that morningness type
participants tended to have higher BMI averages than
eveningness type and intermediate type participants. Both
in our study and this study, the average age of eveningness
type adults is lower than in other chronotypes.

In this study, a positive correlation was found between
the participants’ age, BMI classification, and occupation
according to chronotype (p<0.05). Considering that,
it is inevitable to observe an increase in weight status
with increasing age, the reason why eveningness type
participants in these studies have lower BMI than other
chronotypes could be explained. The significant relationship
between chronotype and occupations might be related to
the high number of morningness-type civil servants, but the
high number of eveningness-type students.

Yu et al” emphasized that eveningness chronotype was
independently associated with diabetes, metabolic
syndrome, and sarcopenia on a participant basis, and the
results supported the importance of circadian rhythm in
metabolic regulation. Makarem et al.® shared that there
was no significant relationship between MEQ scores
and individual clinical cardiometabolic risk factors but
showed significant relationships with health behaviors
such as sleep and sedentary behavior. Muscogiuri et al.?
reported that 12.8% of middle-aged participants were in
the eveningness chronotype group and that those in this
chronotype were associated with a significantly higher
risk of T2DM and higher CVD than participants in the
morningness and intermediate chronotype. In this study,
no relationship was found between chronotype and
cardiometabolic health.

Zerén-Rugerio et al® found the chronotype rates of
individuals as 20.6% for the eveningness type, 62.4% for
the intermediate type, and 17.0% for the morningness
type, and according to KIDMED, 4.9% of them showed poor,
50.7% moderate, and 44.4% good compliance. Mazri et al.3
reported that it is associated with unhealthy eating habits
mostly related to obesity in eveningness types. Muscogiuri et
al3! found the mean PREDIMED score to be 7.8 (2.2) in their
study with 172 participants. 21 (12.2%) participants had low,
110 (64%) average, 41 (23.8%) high MD adherence results;
eveningness chronotype is associated with an unhealthy
lifestyle and low adherence to MD.
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KI'able 2. Associations between chronotype categories and adherence to the Mediterranean diet. \
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Logistic regression analysis to evaluate the associations between chronotype and adherence to the Mediterranean diet after adjustment
for age, gender, BMI, waist circumference, cardiometabolic health status (model 1), and PREDIMED score (model 2). *p<0.05.

In this study, according to MEDAS, 46.3% of the adults had similar to the Zerén-Rugerio et al*° study, it was determined

low adherence to the Mediterranean diet, 51.7% had medium that there was no correlation between adherence to the
and 2.0% had high, the rate of obesity in the evening type was Mediterranean diet and chronotype. In line with the results
significantly higher than the other chronotypes, however, of the studies, it is important to evaluate the chronotype
KI'able 3. Association of chronotype categories with T2DM and CVD. \
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Logistic regression analysis to evaluate the associations between chronotype and the presence of type 2 diabetes mellitus (T2DM) and
cardiovascular disease (CVD) after considering age, gender, and BMI as covariates (model 1) or after considering age, gender, BMI, and
PREDIMED score as covariates (model 2). A significant p-value is reported in bold.
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in the management of obesity and the development of
nutrition strategies.

De Amicis et al® found that study results showed
no difference in WC between chronotypes, however,
Mediterranean diet adherence was significantly lower in
E-Types compared to M-Types and WC decreased as the
Mediterranean diet adherence score increased. In this
study, it was observed that the measurement of waist
circumference was not related to chronotype, and as the
score for compliance with the Mediterranean diet increased,
the waist circumference and BMI values decreased.

Almoosawi et al3? shared that scientific evidence provides
increasing insight into the relationship between chronotype,
diet, and cardiometabolic health. In a study investigating
the relationship between chronotype, the presence of T2DM
and CVD, and adherence to a Mediterranean diet in adults,
evening chronotype was found to have a high risk of being
associated with T2DM and CVD?. According to this study’s
results, no relationship was found between chronotype,
adherence to the Mediterranean diet, and cardiometabolic
health.

The strengths of this study included a random sample and
a population-based approach. Furthermore, chronotype and
adherence to the Mediterranean diet were assessed using a
validated method.

However, this study has several limitations. First, it was a
cross-sectional study, making it difficult to find the causality.
Second, it included a small sample size (N=205). Third,
anthropometric measurements were based only on self-
reported data. In this study socioeconomic level, and sleep
quality were not recorded. In addition, the study population
was unbalanced regarding gender and age, although we
minimized this bias by adjusting the statistical analysis for
these potential confounding factors.

‘ CONCLUSIONS

It was observed that the chronotypes of the adults were
intermediate type and their adherence to the Mediterranean
diet was low. The number of people with obesity in the
eveningness typeis higher. As the PREDIMED score increases,
the measurement values of BMI and waist circumference
decrease. No relationship was found between chronotype,
adherence to the Mediterranean diet, and cardiometabolic
health. The current results should be investigated further, it
will be important to evaluate the chronotype and adherence

to the Mediterranean diet in the clinical dimension of the
relationship between T2DM and CVD.
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