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¢Y sila nutricién se vuelve nano? Implicaciones para los profesionales de la nutricion

La nanotecnologia, definida como la capacidad de manipu-
lar la materia a escala atémica y molecular (~1-100 nm),
esta abriendo las puertas a desarrollar alimentos y férmu-
las nutricionales con caracteristicas avanzadas. En temas
de tecnologia alimentaria incluye la modificacién del sabor,
color o textura de los alimentos, o mejorar la biodisponibi-
lidad de determinados nutrientes. De hecho, en los ultimos
afos, se ha demostrado que la reduccién del tamafo ingre-
dientes o sustancias bioactivas puede ser clave para mejo-
rar la biodisponibilidad de nutrientes, ademds de reducir la
dosificacién de ingredientes con efectos negativos para la
salud sin que se modifique la palatabilidad del alimento. A
su vez, también puede utilizarse para encapsular y liberar
de manera controlada una determinada molécula bioactiva
en alguna parte del sistema gastrointestinal®.

Uno de los ejemplos sobre la aplicacion de la nanotec-
nologia es la fortificacién de la dieta con hierro. Por una
parte, compuestos solubles en agua que se absorben bien,
como el sulfato ferroso (FeSO,), a menudo provocan cam-
bios inaceptables en el color o el sabor de los alimentos.
Sin embargo, si se administran compuestos poco solubles
en agua, que provocan menos cambios sensoriales, éstos
no se absorben bien. En este sentido, estudios en modelos
murinos han mostrado que la administracién de compues-
tos nanométricos de hierro poco solubles en agua pueden
llegar a tener una solubilidad equivalente a la del FeSO,, sin
causar un cambio importante en el color de las matrices
alimentarias donde se incorporan?

Por otro lado, la reduccién del tamafio no sélo tiene por
objetivo mejorar la biodisponibilidad de un determinado
nutriente o molécula bioactiva, sino que también permite
reducir la cantidad de un determinado ingrediente/aditivo
incluido en una formulacién sin que varie la palatabilidad
o funcion de la molécula en el alimento. De esta manera, a
través de la nanotecnologia se puede mejorar el perfil nu-
tricional de alimentos ricos en grasas o sal. Por ejemplo,
recientemente se ha reportado la posibilidad de crear ma-
yonesas bajas en calorias elaboradas con tecnologia de na-
noemulsion3, Esta tecnologia permite que el tamafio de las
gotas de una emulsién sea mas pequefio, lo que posibilita
el uso de menos grasa. Esto permite desarrollar produc-
tos con una menor densidad energética que sus variantes
convencionales sin comprometer sus caracteristicas orga-
nolépticas originales. De manera homdloga se encuentra
el caso del cloruro sédico, utilizado para dotar de sabor
salado a los alimentos y cuyo consumo estd relacionado
con el aumento de probabilidad de padecer hipertension
y enfermedades cardiovasculares. La reducciéon del tamafio
del granulo de sal aplicado para la formulacion de galletas
con sabor a queso o cacahuetes salados permite disminuir

la cantidad de sodio que se administra, sin comprometer el
sabor salado del alimento®.

Otra herramienta para mejorar la administracién de nu-
trientes y moléculas bioactivas a través de la nanotecno-
logia es la encapsulacién. Esta técnica se define como un
proceso para atrapar agentes activos dentro de un material
portador. Concretamente, la encapsulacién de compues-
tos bioactivos en soportes nanoestructurados inorgdnicos
o de proteinas, carbohidratos o lipidos podria ayudar a: i)
una mejor dosificacién, ii) prevenir la degradacién de los
compuestos a causa de las condiciones ambientales (e. g.,
oxidacién, pH, degradacién enzimatica), iii) permitir la libe-
racién de las moléculas bioactivas en un tramo concreto del
tracto digestivo, o iv) mejorar la solubilidad. Todo lo ante-
rior favorece la absorcién de los bioactivos en su forma na-
tiva evitando problemas relacionados con la inestabilidad o
con propiedades sensoriales no agradables®.

Asi pues, ipor qué ha sido dificil considerar que la nutricion
se vuelva nano? La respuesta es sencilla, a la vez que com-
pleja. A nivel legislativo, en el Reglamento (UE) 1169/2011°
sobre la informacién alimentaria facilitada al consumidor, ya
se contempla que todos los ingredientes presentes en forma
de nanomateriales artificiales deberan indicarse claramente
en la lista de ingredientes. Ademds, refiere que los nombres
de dichos ingredientes deberdn ir sequidos de la palabra
«nano» entre paréntesis. De esta manera, desde un punto
de vista legal, se abre en Europa la puerta a que se pueda
utilizar la nanotecnologia en alimentacion. Sin embargo, el
camino no es fdcil, ya que en otro reglamento (Reglamen-
to (UE) 2015/2283 sobre nuevos alimentos’) se indica que
todo alimento que contenga o consista en nanomateriales
artificiales debe ser considerado un nuevo alimento. Esto
implica que la Agencia Europea de Seguridad Alimentaria
debe comprobar que, cuando un nuevo alimento consista
en nanomateriales artificiales, se empleen los métodos de
prueba mas avanzados para evaluar su seguridad. Aunque
esta evaluacién es gratuita, el volumen y complejidad de es-
tudios solicitados para la evaluacion por la Agencia Europea
de Seguridad Alimentaria hace que la propia solicitud sea
muy costosa. Por esta razén, en Europa, a diferencia de Es-
tados Unidos o paises de Asia, no se esté comercializando
ningun producto que contenga nanomateriales artificiales.

Finalmente, desde un punto de vista de aceptacion por los
consumidores, no implica lo mismo disponer de un sistema
nanoestructurado en dispositivo mévil o una crema de apli-
cacion tépica, que encontrarlo en una férmula que va a ser
ingerida por via enteral o parenteral.

Bajo este andlisis, ¢qué suponen estos cambios para los
profesionales de la nutricién humana? En primer lugar, este
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desarrollo debe ser asimilado y entendido por los profesio-
nales de la nutricién y la dietética, con el objetivo de que
dispongan de una opinién critica basada en las evidencias
cientificas que pueda ser transmitida a los consumidores.
A la vez, la comunidad cientifica que explora sobre las apli-
caciones de la nanotecnologia en nutricién clinica y en la
mejora de las propiedades nutricionales y funcionales de los
alimentos debe empezar a contar con profesionales de la
nutricién que asesoren sobre las necesidades reales, y parti-
cipen en el disefio y ejecucidn de los proyectos de investiga-
cion. Por dltimo, debido a la importancia de no dejar de lado
la evaluacién de los posibles efectos adversos en la salud de
diferentes familias de nanoparticulas o alimentos nanoes-
tructurados, futuros planes de estudio o cursos de especiali-
zacién dirigidos a los profesionales de la nutricién deberian
incluir un mayor contenido en técnicas de caracterizacién,
modelizacién de digestiones y fenémenos de biodisponibi-
lidad y de evaluacién toxicolégica; y a la vez considerar sus
implicaciones sociales, éticas, legales y culturales.

Hasta que esto no ocurra, las dudas, generalizaciones o
inseguridades seguirdn siendo el principal obstaculo al de-
sarrollo de la nanotecnologia en nutricién y alimentacion,
perdiéndose todo su potencial, como ya se ha demostrado
en otros sectores como el médico o el cosmético.
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) Risky eating behaviors and body satisfaction in Mexican university students

Introduction: Risky eating behaviors have been reported in emerging adults (such as incoming

students). Also, body dissatisfaction and nutritional status have been documented as a risk factor

i ) in the development of risky eating behaviors. Therefore, the aim of this study is to present the

Eating Behavior; correlations among the presence of risky eating behaviors, body dissatisfaction and nutritional
Body Dissatisfaction; status, to identify possible predictors for risky eating behaviors.

Methodology: We design a cross-sectional observational protocol to analyzed the data obtained
with the Brief Questionnaire on Risky Eating Behaviors and the Image Satisfaction-Dissatisfaction
Obesity. Scale, that were applied to 1,399 newly admitted university students (age range: 18-29 years).
Their nutritional status was determined by measurements of weight, size, body mass index, and
percentage of body fat. Data were compared by Kruskal-Wallis test. An adjusted Poisson model
was used to obtaining predictive variables of risky eating behaviors.

Results: 7.2% of the women and 5.0% of the men presented risky eating behaviors. Higher
scores on risky eating behaviors and body mass index, body fat, and waist circumference
showed a significant correlation. Poisson adjusted model showed that body mass index, waist
circumference, and satisfaction with the abdomen, waist, and legs are the best predictors of risky
eating behaviors.

Nutritional Status;

Conclusions: Risky eating behaviors are present in new universitary students, so the observation
and attention to some indicators such as body mass index and body satisfaction, particularly with
the abdomen, waist and legs, could help to prevent the development of risky eating behaviors.

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

Mas informacion: http://creativecommons.org/licenses/by-nc-sa/4.0/
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) Conductas alimentarias de riesgo y satisfaccion corporal en estudiantes universitarios mexicanos

RESUMEN

Introduccion: Se ha reportado la presencia de conductas alimentarias de riesgo en adultos emer-
gentes (como estudiantes universitarios de recién ingreso). Asimismo, la insatisfaccién y el estado
nutricio se han documentado como factor de riesgo en el desarrollo de conductas alimentarias
de riesgo. Por tanto, el objetivo de este estudio es mostrar las correlaciones entre la presencia
de conductas alimentarias de riesgo, insatisfacciéon corporal y estado nutricio, para identificar
posibles predictores de conductas alimentarias de riesgo.

Metodologia: Diseflamos un protocolo observacional transversal para analizar los datos obteni-
dos con el Cuestionario Breve sobre Conductas Alimentarias de Riesgo y la Escala de Satisfac-
cién-Insatisfaccién con la Imagen, que se aplicaron a 1.399 estudiantes universitarios de reciente
ingreso (rango de edad: 18-29 afios). Su estado nutricional se determind mediante medidas de
peso, tamafio, indice de masa corporal y porcentaje de grasa corporal. Los datos se compararon
mediante Kruskal-Wallis. Las variables predictivas para conductas alimentarias de riesgo se ob-
tuvieron mediante un modelo Poisson reducido.

Resultados: 7,2% de las mujeres y 5,0% de los hombres presentaron conductas alimentarias
de riesgo. Las puntuaciones mds altas en conductas alimentarias de riesgo e indice de masa
corporal, grasa corporal y circunferencia de la cintura mostraron una correlacion significativa. El
modelo Poisson ajustado mostré que el indice de masa corporal, la circunferencia de la cintura y
la satisfaccion con el abdomen, la cintura y las piernas son los mejores predictores de conductas
alimentarias de riesgo.

Conclusiones: Las conductas alimentarias de riesgo estdn presentes en los nuevos estudiantes
universitarios, por lo que la observacion y atencién a algunos indicadores como el indice de masa
corporal y la satisfaccién corporal, particularmente con el abdomen, la cintura y las piernas, po-
dria ayudar a prevenir el desarrollo de conductas alimentarias de riesgo.

1. Prevalence of risky eating behaviors has been identified in emerging adults from a
university in southeastern Mexico.

2. There is a correlation between high scores for risky eating behaviors and high
body mass index, body fat, and waist circumference.

3. Body mass index, waist circumference, and satisfaction with the abdomen, waist,
and legs are the best predictors of the appearance of risky eating behaviors in

emerging adults.

Palmeros-Exsome C, Gonzalez-Chavez GdC, Leén-Diaz R, Carmona-Figueroa YP, Campos-Uscanga Y, Barranca-
Enriquez A, Romo-Gonzalez T. Risky eating behaviors and body satisfaction in Mexican university students. Rev
Esp Nutr Hum Diet. 2022; 26(2): 95-103. doi: https://10.14306/renhyd.26.2.1484
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‘ INTRODUCTION

Risky eating behaviors (REB) are partial or subclinical
manifestations of eating disorders, which occur with less
intensity and frequency, and whose presence may be prior
to the onset of the last onel. In Mexico, eating disorders
have increased 300% in the last 20 years, with higher
prevalence in adolescents and women, mainly between
the ages of 14 and 19 of age®? On other hand, the most
frequent REB are worry over getting fat, eating too much
and, losing control over what is ingested?

Formerly research on eating disorders and REB was
mainly conducted in women and adolescents®. However,
it presence has been reported in men® and university
students“>. Regarding the presence of REB in young
adults, several studies have been conducted in the center
of the country®. Likewise, some authors have theorized
that eating disorders and REB might be present in those
who begin their university career given the stress derived
from making key decisions for their future®®

The state of Veracruz ranks 5% nationally in the number
of people with obesity’. This nutrition disorder has been
widely related to REB?; however there are scarcely reports
on the prevalence of REB for this state. Likewise, it has
been described that increased body mass index is directly
related to body dissatisfaction. Also, people with obesity or
overweight reported higher body dissatisfaction scores®®.

Body dissatisfaction is characterized by value judgments
about one’s own body, which often do not conform to
reality. It is influenced by social and cultural factors,
among which body aesthetic models are the most
important®. Body dissatisfaction is considered a risk
factor for the development of risky eating behaviors and
an important factor in the origin and maintenance of
eating disorders.

Several authors recognized adolescence as the most
critical period of life for body dissatisfaction, since the
stresses of pubertal development plus the aesthetic ideal
of their own social context could trigger eating disorders,
at this or subsequent life stages. However, recent studies
showed emerging adulthood can also be a risky stage due
to the psychological and social instability of this phase®.

Based on the foregoing, we conducted this study to
determine the correlations among the presence of REB,
nutritional status and body dissatisfaction for incoming
university students.

‘ METHODOLOGY

A cross-sectional study was carried out new university
students, who voluntarily agreed to participate and were
in the age range of 18 to 29 years. The study was carried
out in the Area of Nutrition of the Center for Studies and
Health Services (CESS), under the criteria indicated by the
Research Committee and the Ethics Committee of the
CESS. The protocol was registered in the University Linking
System and in the Research Registration and Evaluation
System following the administrative procedures of the
University.

Procedure

The subjects were selected by non-probabilistic convenience
sampling. Inclusion criteria were: age range 18 to 29
years, students recently enrolled in the university (first
time students in their first semester at university). Those
who did not meet these criteria were not admitted to the
study. The records of students who did not answer or left
the two questionnaires incomplete were excluded. A total
of 1,399 of 2,500 students who attended the CESS and
who voluntarily decided to participate in the study, signing
the informed consent, answered two questionnaires: one
of them to assess risky eating behaviors and another
questionnaire about body satisfaction. The nutritional
assessment of the participants was determined by the
following measures: weight, height, body mass index, and
percentage of body fat. All participants signed an Informed
Consent which explained the purposes of the research,
and were notified that the activity would not have negative
consequences on their physical and psychological integrity,
and that their participation was anonymous and voluntary.
Subsequently, a database without personal references was
created for further data analysis.

Measurement tools

Brief Questionnaire on Risky Eating Behaviors (BQREB):

The risk for the development of risky eating behaviors
was assessed through “Brief questionnaire on risky
eating behaviors” (BQREB), which was constructed under
the criteria for the diagnosis of eating disorders of the
“Diagnostic and Statistical Manual of Mental Disorders”?°.
The questionnaire included items about the concern of
gaining weight; two on the practice of binge eating with a
feeling of lack of control; four on restrictive type behaviors
(e.g., diet, exercise, fasting or diet pills), and three on
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purgative type behaviors (e.q, self-induced vomiting,
laxatives or diuretics). It is rated with four response
options: O = never or almost never, 1 = sometimes, 2 =
frequently (twice a week) and 3 = very frequently (more
than twice a week). To identify people at risk or possible
cases of eating disorders, a cut-off point greater than 10
which was determined by the specificity and sensitivity
values of the scale. This questionnaire has a Cronbach’s
Alpha = 0.83', Likewise, to analyze the relationships of
the independent variables in the risky eating behavior
continuum, an additional cut-off point was established to
the one raised in the BQREB, called “moderate risk” and
defined with a value greater than or equal to the average
plus a standard deviation (SD) of the qualification obtained
in the BQREB for the population studied (> average + 1SD).
In this way, there was a classification in three levels: 1) no
risk (O to 6 points), 2) moderate risk (7 to 10 points) and 3)
high risk (> 10 points)***.

Image Satisfaction-Dissatisfaction Scale:

For the analysis of body dissatisfaction, we evaluate body
part estimation and global body estimation. Body part
estimation was evaluated using a different image for men
and women. Each participant assigned a value between
0 and 10 to different parts of his or her body (0 = totally
dissatisfied; 10 = totally satisfied) and marked with an X
the area that represented an aesthetic problem. The overall
body estimate was obtained from the sum of the values
assigned to the different parts of the body*2

Nutrition Status Assessment:

Weight. Indicator of body volume expressed in kilograms.
The measurement was carried out with a platform scale
with a maximum capacity of 210 kg. Participants were
asked to stand with their feet parallel to the center of the
platform, back to the examiner, with the least amount of
clothing possible and without shoes.

Size. Body length indicator measured in centimeters (cm). A
stadiometer was used for the measurement. The participant
took off shoes, caps or any other head ornament and left
their loose hair.

Body Mass Index (BMI). It is the result of the relationship
between weight and height. It is frequently used to identify
overweight and obese adults®®. It was calculated by dividing
the subject’s weight in kilograms by the square of their
height in meters (kg/m?).

Body fat percentage. Body fat percentage indicates theamount
of fat mass present in the total body. It was measured
with a Fat Loss Monitor**, which sends an extremely low

electrical current of 50 kHz and 500 pA through the body
to determine the amount of fat tissue. Two hours of fasting
was required before measuring, which was performed at
the same time throughout the protocol. Immediately prior
to the procedure, each participant removed all metallic
items on their bodies or clothes. Both hands were placed
on the monitor while holding the electrodes of the handle,
placing the middle finger around the groove of the handle.

Statistical analysis

Measures of central tendency and dispersion were calculated.
The comparison of the frequency of dissatisfaction/body
satisfaction, according to the level of risky eating behavior,
was carried out using the xi? test. The scores of the total
values of risky eating behaviors and body satisfaction
were analyzed according to the nutritional status of the
participants, with the Kruskal-Wallis test, since the data
did not meet the assumption of normality. The correlation
between variables of nutritional status and variables of body
satisfaction was estimated using the Spearman coefficient.

Due to the variable of risky eating behaviors has a Poisson
distribution, the Poisson model*> was used to determine
the effect of the anthropometric variables and of body
satisfaction on the variable of risky eating behaviors. The
Akaike Information Criterion was used to identify the most
parsimonious model, and given the presence of overdiption
in the reduced model, the Quasi-Poisson model was used
to identify the best predictive variables. The R-project?®
software was used to perform the statistical analyzes.

‘ RESULTS

A total of 1,399 students participated, of whom 1,378
completely answered the questionnaires on risky eating
behavior and body satisfaction/dissatisfaction, and 21 of
the participants did not have complete data, and were not
considered in the statistical analysis. Thus, the final sample
consisted of 1,378 subjects of which 49.5% are male and
50.5% female. Women had a frequency of 7.2% of high-
risk eating behaviors and men of 5.0%, without statistical
differences. The scores of the main variables analyzed are
shown in Table 1. We also found that the percentage of
overweight/obese men was much higher (45.75%) than
women (36.27%), without statistically significant differences.

Statistically significant differences among the percentages
of body dissatisfaction were found when compared
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/Table 1. Mean values variables of nutritional status,\
body satisfaction and risk eating behavior, by gender.

Female (n=696)

Variables

: : Mean @ SD
Weight (kg) 7421 1723 6157 1423
Height (m) 171 007 158 006
(asteircunference 121 1345 7705 1134

787 2762 660
522 2448 | 512

Underweight 086 1741 099
""""" Normal 174 2206 178
""""" Gt 133 2725 150
""""" Qs 398 3431 397
g;‘t’:f‘;z:’:: 2754 14335 28.80

Eating behavior risk

428 317 458 352

No risk 297 181 306 184
Moderaterisk 800 = 097 810 = 102
High risk 1238 286 1328 254

-/

BMI: Body mass index; SD: Standard deviation.

according to the risk of developing risky eating behaviors
(No risk, Moderate risk, High risk). The latter group showed
the highest percentages of body dissatisfaction, and the
most problematic areas were: abdomen (71.4%), waist
(61.9%), arms and face skin (47.6%) and hips (45.2%).
(Supplementary Table 1).

People with obesity had a higher mean in REB and lower
score on global body satisfaction, satisfaction with arms,
abdomen and waist, compared to those with a different
nutritional status (Table 2).

Risky eating behaviors, body mass index, body fat
percentage and waist circumference showed positive
significant correlations of medium magnitude. On the other
hand, major scores on global body satisfaction and body
satisfaction of different body parts were inversely associated
with lower risk on REB; these correlations were stronger in
the case of waist and abdomen (Table 3).

Poisson model revealed that body mass index, body fat
percentage, satisfaction with hands, abdomen, waist

and legs are the best predictors of risky eating behaviors
(Supplementary Table 2).

‘ DISCUSSION

Research on eating disorders and risky eating behaviors
(REB) have increased over time, due to their prevalence and
health consequences, mainly in the young population®*.
According to the National Health and Nutrition Survey
concerns about gaining weight, losing control over eating
and overeating were the most frequent REB in the Mexican
adolescent population. Particularly the latter was reported
with higher frequency by both genders. Meanwhile, in
the Mexican university population, a prevalence of REB of
7.9-18.9% has been reported for women, and 4.2-13.0% for
men>®18 However, these studies are limited to the center
of the country. Thus, greater recognition and exploration of
REB prevalence is required, as well as the identification of
possible predictive factors.

In an effort to expand data on the prevalence of REB and
possible predictive parameters for them, we conducted
a study on university students (n=1399; aged 18 to 29) of
the southeast of Mexico. The results revealed a prevalence
of high-risk eating behaviors (7.2% for women and 5.0%
for men) similar to other studies®®. For a long time, the
belief that women were the most susceptible population to
develop REB or eating disorders, dominated the literature.
However, current national and international reports show
the male population is not exempt from developing them,
but it is necessary to document the facts, and even modify
the measurement scales for men“>%,

Going deeper into the results, we found participants with
high-risk EB showed greater body dissatisfaction (BD),
focusing on the waist and abdomen (Supplementary
material). These two body areas are central points in the
predominant aesthetic ideal: a slender, proportionate and
harmonious body, with a small waist (for women) and
a flat abdomen (for men and women) and an imposed
eternal youth appearance, as a synonym of beauty>%.
This physical model permeates mainly in young people
(such as those in our sample), driving obsession to rectify
those “imperfections” not attached to the model. These
obsessions can manifest through behavioral disorders such
as bigorexia, orthorexia or REB22223,

Analyzing data of participants categorized as obese, a high
prevalence of REB and low body satisfaction, with the lowest
satisfaction score for the waist and abdomen was found.


https://www.renhyd.org/index.php/renhyd/article/view/1484/941
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Underweight
(n=109

(n=713)

Variables

REB

GBS

Hair

Face skin

Eyes

Nose

Mouth

Lips

Abdomen

Waist

Genitals
Buttocks

Hips

Thighs

Legs

KI'able 2. Mean values of risky eating behavior and body satisfaction, according to the nutritional status. \

Normal weight

Overweight
(n=358)

Obesity
(n=198)

p values were obtained through Kruskal-Wallis test.
REB: Risky eating behavior; GBS: Global body satisfaction.

Since REB are actions carried out mostly in an attempt
to control body weight, it is expected that individuals far
from the “ideal” weight will perform them, and at the
same time find themselves dealing with the acceptance of
their own bodies?. Likewise, it has been described obesity
can be a predictor of dissatisfaction with the body image
(in adolescents)t. This dissatisfaction is linked to the
mental representation of their physical appearance, which
is distorted because of the imbalance in the perceptual,
cognitive-affective, and behavioral components of the self-
image, plus social criticism. This imbalance can lead to the
execution of behaviors such as REB#2,

On the other hand, in our sample, thereis a direct correlation
among high scores of REB, higher body mass index, and
greater amount of body fat. In this regard, several articles
have reported more frequently the relationship between
body mass index and REBY>%. Instead, this is the first report
that mentions the correlation of a higher percentage of
body fat and greater waist circumference with REB. In the
literature, the increase in body mass index over time has
been associated with the development of REB®. Therefore, if
we use this indicator, plus the other two mentioned above,
we could have more reliable data for early interventions with
people who show other signs of REB.
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/Table 3. Correlations among risky eating behavio,\
anthropometry and satisfaction with the body, total
sample.

Variables

REB

Abdomen

Waist

Genitals

Buttocks

REB: Risky eating behavior; GBS: Global body satisfaction;
WC: Waist circumference.

Significative variables: *p<0.05; **p<0.01.

This last result was corroborated by performing the
multivariate analysis of our data since we found that
body mass index, body fat percentage, satisfaction with
hands, abdomen, waist, and legs are the best predictors
of REB development. The body mass index had already
been previously reported as a predictor, but not the other
variables>®. Furthermore, a previous study showed that
body dissatisfaction with the abdomen is present in both
genders'? It noteworthy that the body areas identified in

our study as REB predictors: abdomen, waist and legs, are
focal points of the ideal aesthetic image that prevails in
the advertising media and in society. Particularly, a slender
figure, with a delineated waist, shapely legs and a body
that is not excessively muscular, is appreciated by women?*®.
The internalization of these parameters can generate
dissatisfaction. It has been widely discussed in the literature
that individuals who are dissatisfied with their body image
do not see the real image when they view their own body?.
Instead, they see an image that is influenced and “modified”
by personal perceptions of the perfect body. This distortion
of body image plus body image dissatisfaction has been
linked to eating disorders®. Although REB, are at a midpoint
between “normal” eating behaviors and eating disorders,
their presence reveals psychological features of the
individual that presents them, because it is associated with
problems of self-perceived image distortion, leading to low
rates of body satisfaction and low self-esteem, which favors
the execution of REBY?*, Likewise, REBs are a health risk for
those who practice them, since they have been associated
with the appearance of chronic degenerative diseases?
and the permanent risk of developing eating disorders and
their consequences (weakness and loss of muscle mass,
osteoporosis, electrolyte deficiency, renal failure, heart
failure, etc.).

Some authors agree that the clearest manifestations of
REB occur in adolescencel. If we consider that the analyzed
population ranged between 18-29 years, we could assume
that the factors associated (for example, low self-esteem,
low body satisfaction, etc.) with REB were present, and their
influence was accentuated by the new challenges of this age
segment (emerging adults), who are under the demands of
adequate performance at university, new residence, starting
a family (for some), etc. In addition to the prior sentences,
in our country and the state of Veracruz, the prevalence of
overweight and obesity, also present in the emerging adults
surveyed, affects the risk of developing REB.

This study is the first of its kind in the southeast of the
country, and was conducted at the largest university in
this area, which made it possible to work with data from
1,378 students who were entering university for the first
time. With these data we were able to identify predictor
variables REB in the sample. As a limitation of our study,
since we could not guarantee the participation of all the
newly admitted students who belonged to the study region,
approximately 40% were surveyed; 21 of these cases did not
have complete answers, thus this data were eliminated for
statistical analysis. Likewise, an age range (18-29 years) was
established as a requirement to be surveyed, so that new
students outside the range could have been discarded.
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Another no less important complication was that we did not
find any report on the validation of the Body Satisfaction-
Dissatisfaction Scale. However, when carrying out a
preliminary analysis with the 1378 available cases, we found
that there is a Cronbach’s Alpha of 0.93, for the satisfaction
measurement (in which values from O to 10 are assigned).
A similar scale obtained a Cronbach’s Alpha of 0.87 when
it was applied to 452 students between 15 and 19 years
of age?. We also carry out an analysis of the reliability of
the scale where the problematic body parts are indicated,
obtaining 0.85 reliability with the Kuder-Richardson formula
21 (KR -21)¥. Therefore, we consider it as a next step to
validate the scale, to avoid the instrument’s reliability bias.

‘ CONCLUSIONS

This study shows the correlation between risky eating
behaviors, nutritional status and body satisfaction in a
sample of incoming university students from the largest
university in southeastern Mexico. These behaviors are
linked to body dissatisfaction in specific areas, so their
observation and attention could help in the prevention of
REB or the possible installation of eating disorders. Research
in this field should also continue in different regions of the
country and by population segments (e.g., rural vs. urban
population) to reinforce conclusions.
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) Riesgo de Trastornos Alimentarios y Factores Asociados al Prejuicio de Obesidad en Estudiantes

Universitarios: Un estudio descriptivo transversal

RESUMEN

Introduccion: El objetivo de este estudio es evaluar el riesgo de trastornos alimentarios y los
factores asociados al prejuicio por la obesidad en estudiantes universitarios.

Metodologia: Este estudio descriptivo transversal estuvo constituido por 1.449 estudiantes uni-
versitarios de Turquia. Las medidas antropométricas fueron autoinformadas y los sintomas de
trastorno alimentario y prejuicio por obesidad se midieron a través de escalas validadas.

Resultados: La prevalencia de estudiantes con bajo riesgo de trastorno alimentario fue del
88,2%, mientras que el 60,3% eran propensos al prejuicio por la obesidad y el 27% tenian prejui-
cios por la obesidad. Las puntuaciones medias de trastorno alimentario del grupo de bajo peso
y peso normal fueron significativamente mas bajas que las del grupo con sobrepeso (p=0,003
y p=0,019, respectivamente). Se encontré que la diferencia entre las puntuaciones medias de
prejuicio por la obesidad del grupo de peso normal y el grupo con sobrepeso era significativa
(p=0,002). Ademds, en el andlisis de regresién lineal multiple, el grupo con sobrepeso tuvo una
asociacion significativa con el prejuicio por la obesidad (p<0,001).

Conclusiones: El riesgo de trastorno alimentario y prejuicio por la obesidad aumenta entre los
estudiantes universitarios con sobrepeso/obesidad. La prediccién temprana del trastorno ali-
mentario y el prejuicio de la obesidad es crucial para prevenir problemas de salud como |a obesi-
dad y enfermedades relacionadas entre los estudiantes universitarios.

« The risk of eating disorder slightly increased in overweight/obese students.

= The tendency of obesity bias among students increased in overweight/obese
group.

« Eating disorder risk wasn’t associated with obesity prejudice among university
students.

N W N

» Risk assessment of eating disorder and obesity prejudice may be helpful in early

detection of obesity and related disorders among university students.

Erzurum Alim N, Yuksel A, Tevfikoglu Pehlivan L, Karakaya RE, Besler ZN. Eating Disorder Risk and Factors
Associated with Obesity Prejudice Among University Students: A cross-sectional descriptive study. Rev Esp Nutr
Hum Diet. 2022; 26(2): 104-13. doi: https://10.14306/renhyd.26.2.1492
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‘ INTRODUCTION

Obesity, which is defined as an abnormal or excessive
accumulation of fat in the body which may be deleterious
to the individual’s health, is a global public health problem
and increasing more and more!. At the same time, obesity
is caused by a complex interaction between behavioral,
cultural, genetic, physiological, and environmental
factors. Although the physiological problems caused by
obesity are better known, obesity has been demonstrated
to result in weight bias which is identified as negative
prejudicial attitudes, beliefs or behaviors towards a person
with obesity?. Weight bias also refers to stigmatization
and discrimination including the attribution of negative
stereotypes (e. g., unattractive, lazy, unhealthy) and
appearance of negative social attitudes (e. g., teasing,
bullying) towards overweight and obese people® These
approaches are frequently encountered in areas such
as education, business, social interactions and health
services. Being exposed to weight bias especially during
education period in which young people usually tend to
weight related teasing, bullying or stereotyping may cause
psychological distress (e. g., stress, anxiety, depression
symptoms)*®. In a study determining the obesity prejudice
of university students, 55.1% of them were found as prone
to be prejudiced, whereas 26.5% of them were prejudiced
against obesity. Furthermore, weight bias was observed in
underweight, normal and overweight groups regardless of
certain weight status®.

University students cope with several difficulties leading to
stress such as peer pressure, a new environment, academic
life, social interaction, financial problems and time
management. During this transition to adulthood period,
stress may lead to unhealthy nutritional behaviors such
as meal skipping, eating fast food and etc.”. Furthermore,
overweight and obese students who experience stress
related weight bias in education period may struggle with
drive for thinness, low body image or bulimic symptoms
which leads to eating disorders such as anorexia, bulimia or
binge eating®®. A study conducted with university students
demonstrated that exposure to weight stigma and eating
disorder was common among obese students®. Moreover,
obesity stigmatization of students other than exposure to
weight stigma was correlated with eating disorder. It is of
great importance that early detection of eating disorders
as well as obesity prejudice in young adulthood as such
attitudes may result in physically and mentally health

risks such as obesity related metabolic problems, anxiety,
depression, insomnia and etc. in adult life®!2 However,
the relationship of eating disorders and obesity prejudice
with body mass index (BMI) among university students still
remains unclear.

The purpose of this study is to determine the eating
disorders risk and factors associated with obesity prejudice
among university students.

‘ METHODOLOGY

Participants and procedure

This cross-sectional study was conducted on 1,449
undergraduate students (1,197 female, 252 male) who
volunteered to participate in the study between April and
November 2019 [Mage (SD) = 22.07 (2.17)], age range 18-
40 years. The participants were recruited using convenience
sampling from 3 universities located in the northwestern
(University of Health Sciences, Trakya University) and the
capital (Ankara Yildirim Beyazit University) regions of Turkey.
The study included 1,637 undergraduate university students
and 188 of them whom did not complete the questionnaire
were excluded from the study. The criteria for inclusion in
this study are being a student at the universities mentioned
above and voluntary participation. Also, there wasn’t age
range criteria for the study.

This study was conducted according to the guidelines laid
down in the Declaration of Helsinki and all procedures
involving research study participants were approved by the
[Ethics Committee of Ankara Yildinm Beyazit University
(research code 2019-109)]. Written informed consent was
obtained from all subjects. The students who participated in
the study were not paid for their participation.

Demographic and obesity related information

The demographic information of the participants, including
their gender, age, grade, and diseases related with obesity
(gastrointestinal, heart, respiratory, urinary, neurological,
and psychological diseases, hypertension, diabetes, and
etc.) were self-reported. The following questions were asked
to assess the participants’ characteristics of obesity: “Do
you have a history of obesity in your family members?”, “Have
you used a method to lose weight and maintain your weight over
the past year?”.
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Anthropometric measurements

Body weight and height were self-reported by students.
Body weight and height were used to calculate the body
mass index (BMI) scores [(BMI = weight (kg)/height
(m)?]. The BMI was categorized according to the WHO
classifications as underweight (BMI < 18.5 kg/m?), normal
(18.5 < BMI < 24.9 kg/m?), overweight (BMI > 25.0 kg/m?)
and obese (BMI > 30 kg/m?)®.

Obesity prejudice symptoms

The GAMS-27 obesity prejudice scale was used to assess
obesity bias. This scale was developed and validated by Ercan
et al** to measure the obesity bias of students with health
education. The sentences completed with Obese people are...
“Smiling”, “"Happy”, “Self-confident” and etc. are examples
of positive items. The sentences completed as examples
of negative items are Obese people are... “Selfish”, “Prone to
diseases”, “Lazy” and etc. The lowest total score of GAMS-27
is 27 and the highest is 135. As the total score obtained
from the scale decreases, individuals are evaluated as
being not biased against obesity (see Supplementary Table
S1). On the other hand, as the score increases, individuals
are evaluated as having a biased thinking against obesity.
Cronbach’s alpha coefficient of the scale is 0.85. In the
current study, the GAMS-27 demonstrated a high internal
consistency (Cronbach’s alpha = 0.814).

Eating disorder symptoms

The Eating Attitude Test-40 (EAT-40) was used to assess
eating disorder symptoms, attitude and behavior such as
anorexia nervosa. The EAT-40 was developed by Garner
and Garfinkel®® to evaluate disorders in eating attitudes
in individuals with and without eating disorders and was
adapted to Turkish by Savasir and Erol*. The total score
ranges from O to 120 and the increase in score is associated
with an increased risk of eating disorder (see Supplementary
Table S1). The Cronbach’s alpha has been shown to range
from 0.79 to 0.94'>1% In the current study, the EAT-40
demonstrated a high internal consistency (Cronbach’s
alpha = 0.809).

Statistical analysis

Qualitative variables were summarized by number and
percentage, while quantitative variables were summarized
by mean and standard deviation. Comparisons were
made with the T-test and variance analysis (ANOVA) in
independent groups. LSD (Least Significant Difference) was

preferred as the Post Hoc test in groups with significant
ANOVA test results. Chi-square test was used to compare
two qualitative groups. Also column proportions were
compared with adjusted p statistics using Bonferroni
method when the Chi-square test was significant. In
the model study, multiple linear regression analysis
was performed with the backward method. Before the
multiple linear regression analysis, outlier and influential
observations were evaluated by the Mahalanobis distance,
studentized residuals, and covariance ratio statistics. The
data obtained for the study were analyzed with the IBM
Statistical Package for the Social Sciences Statistics for
Windows (IBM Corp., Version 25.0). Statistical significance
level was determined as p<0.05.

‘ RESULTS

A total of 1,449 students participated in the study. Since
those who did not complete the questionnaire were
excluded from the study, all the participants answered all
the questions. The students mostly participated in the study
from the departments of Nutrition and Dietetics. A majority
of students (28.7%) were 22 years old. Only 15.6% of them
had coexistent disease. In addition, 10.1% of students were
found as overweighted while 1.5% were obese (Table 1).

The mean EAT-40 score of those who engaged in weight
loss practices during the last one year was significantly
higher than those who did not (p<0.001). There was a
significant difference between the mean EAT-40 scores
of the BMI groups (p=0.01). Moreover, the mean EAT-40
scores of the underweight and the normal weight group
were significantly lower than the overweight+obese group
(p=0.003 and p=0.019, respectively). There was a significant
difference between the mean GAMS score of the BMI groups
(p=0.003). The difference between the mean GAMS scores
of the normal weight group and the overweight+obese
group was found to be significant (p=0.002). Although
there was a linear increase between EAT-40 scores and
the mean BMI groups, the difference between GAMS scores
increased departing from the normal weight group (two-
sided) (Table 2).

BMI values were higher in male students [23.57 (3.03) kg/
m?] than female students [21.06 (2.85) kg/m?] (p<0.001)
while EAT-40 and GAMS scores of male and female
students were similar. There was a significant difference
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/Table 1. Sociodemographic Characteristics of University\

Students (n=1,449).
n

Departmn‘ﬂ‘ént """"""""

Nutrition and Dietetics 563
Physiotherapy and Rehabilitation : 228

Nursir}ijm 177
sportscences 8o

Midwifery 87

Health Management /A
LangdéééandSpe'éEhTherapy """" 73

Social Work 70 4
Medicine 48 33
Childb‘éxlelopment' """"""" L 40 W 28
B
a0 347 B3

2 . 534 369
3 418 289
4andabove 150 103
P S
Male 252

Female 1,197

Age N "

20and below . 253

2 - 344

2 416

3 247

24 and above . 189
Coexisiéﬁt disease

Yes . 26 156
No 1,223 | 844
BMI

Underweight 217 15.0
Normal 1,063 | 734
Overweight 146 101
Obese 23 1.5

BMI: Body mass index.

in terms of grade and age groups according to gender
(<0.001). Coexistence of a disease and family history of
obesity were similar between male and female students.

Male students who declared to use a method for weight
management (33.3%) was lower than female (42.4%)
(p=0.009). The prevalence of underweight was more
common in female than male students (17.3% and 4%),
while overweight+obese prevalence was more common in
male than female students (26.6% and 8.5%) (p<0.001).
Once the EAT-40 scores of the overall students were
categorized, 11.8% of them were found to be at a high risk
for disordered eating. The risk estimates of GAMS scores
showed that 60.3% of the overall students were prone to
being prejudiced against obesity and 27.0% of them were
found to be prejudiced. Also, there wasn’t a significant
difference in terms of EAT-40 and GAMS scores between
male and female students (Table 3).

The multiple linear regression analysis was performed with
independent variables such as gender, age groups, BMI
groups, family history of obesity, EAT-40 score, coexistent
disease, and weight loss practices, which were thought to
have an effect on the GAMS score (dependent variable) (see
Supplementary Table S2). In the model established with all
variables, the model was established with 1,362 observations
after removing the outliers and influential observations from
the data set. Model/independent variables explained 1% of
the variance in the GAMS score (p<0.001). The variable that
had significant effect on the GAMS score was the overweight
group in terms of BMI (p<0.001) (Table 4).

‘ DISCUSSION

The aim of present study was to evaluate the eating disorder
risk and factors associated with obesity prejudice among
university students. The main findings of this study were
that overweight/obese students were at increased risk
for eating disorder, as well as obesity prejudice. Gender
differences weren’t observed in terms of eating disorder
risk and obesity prejudice. Eating disorder risk, gender,
age groups, family history of obesity, coexistent disease
and weight loss practices weren’t associated with obesity
prejudice. Moreover, overweight/obese students tended to
be more obesity prejudiced than underweight and normal
weight students.

Eating disorders are observed more frequently in women
than men among adolescents and young adults?” although
no gender differences was found in the present study. In a
study conducted with nursing students, 3.8% of them were
reported to be at risk for disordered eating®®. The results
of the current study were similar to those of other studies
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KTable 2. Comparison of Obesity Related Information with Mean EAT-40 and GAMS Scores (n=1,449). \
: : EAT-40%** : GAMS***
n H H
DO you have a hlStOl‘y ofobe5|ty|n your famlly
members? : : : :

Yes 17.55 79.53
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, ORI o g o 0522*
‘‘‘‘‘‘‘‘‘ MO e LE60NE e

Have you used a method to lose weight and : :
maintain your weight over the past year? : : : : :

Yes . 1946 & 1135 © 7901 @ 1085
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, <0001* 0877*

No . 1524 10.19 79.51 1042

BMI | | | | | |

Underweight 1565 816 8022 1035

Normal 1691° 1131  001** 7876° 1040  0.003*

Overweight+obese . 19020 1092 - 8151° 1176

*The results of the Independent T-test; **The results of ANOVA.

T Each subscript letter (*°) denotes a subset of BMI categories whose average do not differ significantly from each other at the 0.05 level
acording to LSD Post-Hoc test.

GAMS: Obesity prejudice scale; EAT-40: Eating Attitude Test-40; BMI: Body Mass Index.
***GAMS: <68 unprejudiced; 68.01-84.99 predisposed to prejudice; 285 prejudiced.
***EAT-40: 230 high risk (abnormal eating attitude); <30 low risk.

as majority of students were at low risk for eating disorder.
Apart from gender, obesity, family member with obesity,
social environment, body dissatisfaction, and dieting are
among important risk factors in the development of eating
disorders?®. Duran reported that the mean eating attitude
test scores of students who applied any method for weight
gain/loss were higher compared to those who did not use
any methods for weight gain/loss*® Furthermore, Kadioglu
and Ergun stated that students with overweight/obesity
were at high risk for eating disorders®. A study revealed that
students having an obese family member were at higher
risk for disordered eating than those who didn’t have®. On
the contrary, in present study having a family member with
obesity wasn’t stated as a risk for eating disorder. Moreover,
using a method to lose weight during the past year and
being overweight/obese were determined as risk factors
for eating disorders, although all the groups were at low
risk for eating disorder. These findings may indicate that
overweight/obese students tend to show more anorectic
symptoms and more likely to diet frequently due to social
environment or psychological distress.

Social circles, family environment, and media have often
portrayed ideal man and woman profiles with a lean,
aesthetic, and slim appearance in recent years. The
pressure of ideal thin of population may result in weight
discrimination and weight bias among young adults?. Koyu
et al. reported that 53.6% of university students of health
sciences were obesity prejudiced, and 41.1% were prone to
be prejudiced against obesity. In this study, students weren't
obesity prejudiced and yet a majority of them were prone to
obesity prejudice. The examination of other studies in the
literature has indicated similar findings with the present
study, as gender, and the presence of a family member or
relative with obesity/overweight didn’t affect the status of
bias against obesity?*?>. Some studies have shown contrary
data by reporting that gender (men), and the presence of a
family member or relative with obesity/overweight increase
obesity bias or tendency to bias®>?®. It is thought that these
differences between studies may have been due to certain
reasons such as the use of different scales? or dissimilar
sample groups®. The difference between the percentages of
female and male students participating in the studies may
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KTabIe 3. Demographic and Obesity Related Characteristics, Risk Estimates of EAT-40 and GAMS Scores in Terms of\
Gender and Overall Students (n=1,449).

Gender

Grade
444444444 1
444444444 2
444444444 3
"""""" 4 and above
LAgegroups
"""""" 20 and below
444444444 21 S e
‘‘‘‘‘‘‘‘‘ 22 L83 arke 347 12907 <0001%*: 416 o 287
‘‘‘‘‘‘‘‘‘ 23 s 7S 1 203 0 1707 BT T 7
‘‘‘‘‘‘‘‘‘ 24 and above .6 262 1 123 0 103 o ..0.189 0 130
R Y RS SRS SN SRS ST S R
‘‘‘‘‘‘‘‘‘ Yes 30 119 196 164 ~i 0.085** 226 156
‘‘‘‘‘‘‘‘‘ NO 222 881 : 1001 1 836 o ....i.L223 1 844

Do you have a history of obesity in your family
M Der S e :
"""""" Yes

No

Have you used a method to lose weight and
maintain your weight over the past year?

,,,,,,,,, Yes .8k 333 508 42k 592 408
‘‘‘‘‘‘‘‘‘ No 168 667 689 576 0009* 857 591
BMI

: N :
‘‘‘‘‘‘‘‘‘ Men®D) e (304
"""""" Underyygight
"""""" Normqlm <0.001**

‘‘‘‘‘‘‘‘‘ Overweight+obese

=L L SN S ST R S

Mean (SD)
o lowrsk 882
‘‘‘‘‘‘‘‘‘ Highrisk . e 71 118
LA e
¢ 7930
‘‘‘‘‘‘‘‘‘ B S T B - (1060)
‘‘‘‘‘‘‘‘‘ Unprejudiced 32 127
,,,,,,,,, Prone to be prejudiced 153 603
o Prejudiced 67 ..270 oy,

*The results of the Independent T-test; **The results of the Pearson Chi-square (Exact p).

T Each subscript letter (+°) denotes a subset of gender categories whose column within gender proportions do not differ significantly from
each other at the 0.05 level.

GAMS: Obesity prejudice scale; EAT-40: Eating Attitude Test-40.
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KI'able 4. Multiple Linear Regression Analysis to Estimate the Effect of BMI on The GAMS Score (n=1,362).

Unstandardized
Coefficients

(Constant)
BMI
(Overweight+obese)

\_

Standardized
: Coefficients :

95.0%
Confidence Interval for B

n:1,362; R: 0.100; R-square: 0.010; Adj-R-square: 0.009; s: 8.695, (F=13.761, p<0.001).

*Variables used in the first step: Gender, age groups, BMI groups, family history of obesity, EAT-40 score, coexistent disease and weight loss
practices which were thought to have an effect on GAMS scores (the dependent variable).

GAMS: Obesity prejudice scale; EAT-40: Eating Attitude Test-40; BMI: Body Mass Index.

contribute to the relationship between gender and obesity
bias to be inconsistent?. The present study revealed that
gender differences didn’t exist among students in terms of
obesity prejudice which may be a result of sample size of the
compared groups.

Weight bias may also occur in stigmatized individuals other
than gender and sociocultural factors and appears not
only in overweight/obese individuals but also people in
underweight and normal weight®. In a study conducted with
the participation of 756 university students, the students
with obesity were found to have lower bias levels compared
to the students with normal/low weight, and a positive
correlation was found between seeing oneself overweight
and bias against obesity?. In contrast to this, Yildiz, Yalcinoz
and Baysal observed that the level of obesity bias increased
with an increase in BMI levels®. Similar to this study,
present study demonstrated that obesity prejudice tended
to increase in overweight/obese students. The results may
be explained as overweight/obese students were more
vulnerable to weight bias against themselves.

Irregular eating disorder behaviors are commonly seen
in overweight/obese individuals who meet with negative
attitudes and behaviors towards body weight in all areas
of life and develop prejudices against themselves. Studies
have shown that internalized body weight stigmatization
is associated with disordered eating as a result of the
previously experienced excess body weight®?. A study
conducted with university students reported that eating
disorders are associated with psychological distress,
internalized weight bias, and weight stigma. In a similar
study involving 420 female university students, a positive
correlation was observed between internalized weight bias
and eating disorders®. However eating disorder risk in terms
of anorexia nervosa and obesity prejudice weren’t associated

in this study which may represent university students had
poor eating behavior other than anorexia nervosa.

An unbalanced distribution of male and female students,
which may affect the relationship between gender, obesity
bias, and eating attitude, was the first limitation of the
study. Secondly, most of the participants were recruited
from nutrition and dietetics students. In addition, body
weight and height were self-reported by participants. Also,
obesity-related characteristics (presence of obesity in family
and using a weight loss method) were not evaluated in
validated methods. Lastly, eating disorder risk was screened
only by symptoms of anorexia nervosa. The strengths of
this study were that the study was multi-centered and had
a large sample group. In addition, this study is one of the
limited number of studies that evaluates the obesity bias
with GAMS scale at local and international levels in Turkey
and has the potential to contribute to future studies on this
topic. Finally, validated scales such as EAT-40 and GAMS
were used.

‘ CONCLUSIONS

The risk of eating disorder and obesity prejudice increases
among overweight/obese university students. Early detection
of eating disorders and weight bias in young adults prevent
health problems such as obesity and related metabolic
diseases. In the light of the current results, it is crucial that
necessary steps to be taken to reduce students’ eating
disorder risk and obesity bias especially in overweight/obese
individuals. For this purpose, the obesity phenomenon should
be taught in health sciences students with its medical, social,
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and psychological aspects, and students should be helped to
understand obesity, eating disorders, and obesity bias closely
using video, interview, and drama methods. If necessary,
students should be guided to receive psychological and
nutritional interventions. Recommendations can be made on
more studies investigating eating disorders, such as bulimia
nervosa or binge eating and obesity prejudice relationship
with body mass index.
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> Hospital nutrition: dietary intake characteristics among adults with NCDs (Algeria, 2020)

Introduction: Hospital malnutrition is a common problem among non-communicable diseases’
(NCDs) inpatients, and it is related to food intake characteristics. The aim of this study was to
determine the current dietary intake characteristics of hospitalized adults with NCDs in Algeria.

Eating; Methodology: The study sample consisted of 105 inpatients. The dietary intake was evaluated
Recommended using the 24 hours recall method, CIQUAL Table, 2016 was used for nutritional values and
Dietary Allowances; Subjective global assessment (SGA) for the nutritional status assessment.
Inpatients; Results: The study design responds to a descriptive cross-sectional study carried out on a sample
Malnutrition: of 105 inpatients. The malnutrition percentage was 44.76% (B/C on SGA). Most consumed food
! was self-provided (78.09%) and 3.81% of food was hospital-provided. Energy intakes were low
Noncommunicable with a median of 4,805 kl/day; 24.76% of participants met 100% of their energy requirements
Diseases. while 13.33% met >75% of their protein requirements with no significant difference between well-
nourished and malnourished patients. Dietary sugar was higher than 10% of total energy, and
Entry Term(s) alpha-linolenic acid was at 0.06% of total energy with severe deficient of vitamins and minerals.
Algeria. Conclusions: Current food supply including non-regulated sources in hospital was not able to

meet the dietary requirements of inpatients. Improving hospital nutritional services, supporting
patients at mealtimes and nutritional education among patients’ families are solutions to
improve patient nutritional status.
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) Nutricion hospitalaria: caracteristicas de la ingesta alimentaria en adultos con ENT (Argelia, 2020)

RESUMEN

Introduccion: La malnutricién hospitalaria es un problema comdn entre los pacientes hospitali-
zados por enfermedades no transmisibles (ENT) y estd relacionada con las caracteristicas de la
ingesta de alimentos. El objetivo de este estudio fue determinar las caracteristicas de la ingesta
dietética actual de adultos hospitalizados con ENT en Argelia.

Metodologia: La muestra del estudio estuvo compuesta por 105 pacientes hospitalizados. La
ingesta dietética se evalu6 mediante recordatorio de 24 horas, para determinar la ingesta de nu-
trimentos se utilizaron los datos de |a tabla CIQUAL, 2016 y |a evaluacion del estado de nutricion
se realizé mediante la escala global subjetiva (VGS).

Resultados: El disefio del estudio responde a un estudio descriptivo transversal realizado en 105
pacientes hospitalizados. El porcentaje de desnutricién fue de 44,76% (B/C en VGS). La mayor
parte de los alimentos consumidos fue autoabastecido (78,09%) y el 3,81% de los alimentos fue
proporcionado por el hospital. Las ingestas de energia fueron bajas con una mediana de 4.805
kl/dia; EI 24,76% de los participantes cumplié con el 100% de sus necesidades energéticas,
mientras que el 13,33 % cumplié con 275 % de sus necesidades proteicas sin diferencias significa-
tivas entre pacientes bien nutridos y desnutridos. El azlcar en la dieta fue superior al 10% de la
energia total y el acido alfa-linolénico fue del 0,06% de la energia total con una deficiencia severa
de vitaminas y minerales.

Conclusiones: El suministro actual de alimentos, incluidas las fuentes no requladas en el hospital,
no pudo satisfacer los requisitos dietéticos de los pacientes hospitalizados. Mejorar los servicios
de nutricién hospitalaria, apoyar a los pacientes en las comidas y la educacién nutricional entre
las familias de los pacientes son soluciones para mejorar el estado nutricional de los pacientes.

1. The research deals with the characteristics of nutrition in Algerian hospitals in
detail.

2. The research deals with the nutritional status of people with non-communicable
diseases in Algeria.

3. The research provides observations and practical advice regarding malnutrition in

Algerian hospitals.

Boutata FZ, Bencharif M, Abdessemed D. Hospital nutrition: dietary intake characteristics among adults with
NCDs (Algeria, 2020). Rev Esp Nutr Hum Diet. 2022; 26(2): 114-26. doi: https://10.14306/renhyd.26.2.1506
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‘ INTRODUCTION

Hospitalization is a period of acute stress and increased
vulnerability thatimpacts the patients’ clinical and emotional
status. One of the most debilitating and highly prevalent
complications in the hospital setting is malnutrition, which
is defined as a deficiency of intake or uptake of nutrients,
leading to altered body composition, function, or clinical
outcome. Malnutrition is a cause and a consequence of
hospitalization®*,

The prevalence of hospital malnutrition varies from 20% to
50%?>. A study in Algeria showed malnutrition prevalence
among NCDs inpatients ranging from 22.86% to 52.38%?®.

Hospital malnutrition is linked to two main categories
of interconnected negative consequences: (1) clinical
outcomes of patients, in particular: the risk of increased
mortality, morbidity, readmission and late discharge and a
longer length of stay (LOS) and, (2) the high costs of health
care’™2,

Hospital malnutrition usually enters a vicious cycle. Patients
have increased requirements, but they are unmet, causing
depletion and exhaustion of energy and nutrient reserves
and thus increasing their consumption needs. Reports are
confirming that hospitalized patients, in general, do not
consume the necessary amount of energy and nutrients to
cover their requirements, which worsens their nutritional
condition. Assessment of nutritional status and diagnosis
of the cause of malnutrition are critically important in
providing nutrients that treat both malnutrition and its
causes®. Among the most relevant measures are those
to identify and prevent the causes of malnutrition and the
searching of a comprehensive training for the Dietitian-
Nutritionist to have a better approach in the nutritional
attention and support®.

The Coronavirus disease (COVID-19) pandemic increases the
risk of hospitalization and death among people suffering
from NCDs'®Y. Therefore, attention to the hospitalization
conditions of this category of patients is more urgent than
ever.

Many references indicate that the etiology of hospital
malnutrition is multi-factorial. In fact, malnutrition is directly
related to one factor, which is food intake, through lack of
food intake or increased demand for it, poor absorption, or
loss of nutrients, or all the mentioned factors together. Thus,
malnutrition occurs because of several risk factors (Figure 1)
that influence directly or indirectly the food intake through
one or plus of the above mechanismst>1318,

The four major non-communicable diseases (NCDs):
cardiovascular diseases, chronic respiratory diseases,
diabetes, and cancers require hospitalization and specialist
care?®,

In order to improve the nutritional status of inpatients, we
need to understand the current dietary intake and food and
nutrition issues of inpatients®. This study aims to determine
the current dietary intake in terms of quantity, quality,
source, and suitability among a population of hospitalized
adults with NCDs in a public hospital in Algeria.

‘ METHODOLOGY

Data collection

A stratified random sample of 105 adult patients was
recruited from a public hospital in Skikda, Algeria in a
cross-sectional survey to determine the current dietary
intake and food sources and nutrition issues of inpatients
with NCDs during the period from the November 15, 2020,
to the December 10", 2020.

Our study was conducted in two medical departments we
were allowed in: general medicine and oncology. Pregnant
women and patients who could not be interviewed for
diverse reasons (end of life, impaired health status, deaf
and voiceless person) were excluded from the target
population.

Measurement tool

Bodyweight was measured using Seca® mechanic scale to
the nearest 100 g, and body height was measured using a
stadiometer to the nearest 0.1 cm.

Nutritional status was assessed using Subjective Global
Assessment. Participants were defined as malnourished if
they were classified as a ‘B’ or ‘C’ on SGA.

SGA considers nutrient intake, weight loss, symptoms,
functional capacity, and physical exam. It classifies
nutrition status as well-nourished (A), mild to moderately
malnourished (B), or severely malnourished (C). A patient
is rated as SGA class B if there was at least 5% weight
loss without any recent stabilization or regain, dietary
intake reduction, and mild loss of subcutaneous tissue. A
patient is ranked as SGA class C if he/she had severe loss of
subcutaneous tissue, muscle wasting, and edema®2,
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/Figure 1. Causes of malnutrition. \
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Determination of dietary intake characteristics

Dietary intake for all foods consumed on the previous day
was collected via face-to-face interview using the 24 hours
recall method.

The 24 hours dietary recall fulfills a set of important
features that we need. Since we are dealing with sick
people, it is an appropriate tool because the respondent
burden is relatively low, literacy is not required, and the
interview is relatively quick. It also measures dietary
patterns, meal composition, and eating environment. On
the other hand, evaluating the nutritional status using
SGA fills any possible gap on the quantities consumed in
the medium term. The interviews were supported using
SUVIMAX booklet representing approximate portion sizes
of food and dishes and sets of bowls, cups, dishes, and
spoons to improve recall of serving sizes. The nutrients
used in the final analysis were total energy, carbohydrate
(including monosaccharide), protein, fat (including
saturated fatty acids, Oleic acid, a-linolenic acid (ALA),
linoleic acid and Cholesterol) fiber, minerals (iron calcium,
magnesium, potassium, sodium, selenium, zinc, and
copper) and vitamins (A, B complex, C, D, E and K). The
survey period did not coincide with any major festival or
events that could have potentially changed admission
patterns or food intake of patients.

Diet analysis was conducted using Excel. Due to the lack of
special nutritional composition tables for Algeria, energy
and nutrient values for each food item were calculated

using “CIQUAL Table, 2016”, an Excel-based nutrition
software developed for use in France®. In CIQUAL Table,
data on energy and nutrients values are available for
common mixed dishes, components from combined dishes
and single food items. The nutritional composition of
missing dishes (Algerian traditional dishes) was calculated
separately using values of single food items (Table 1).

Data analysis

Data were analyzed using the IBM SPSS Statistics 28
software. Statistical significance was taken as P<0.05.
Normality was assessed using Kolmogorov-Smirnov test
and histograms. Medians and 25" and 75 percentiles are
presented for not normally distributed data, while means
and SD are presented for normally distributed data.

The T test was used to compare two means for normally
distributed data while the non-parametric test Mann—
Whitney U test was used for non-normally distributed
data. Pearson y* test was used to compare two
proportions. Energy and protein intake of participants in
this study were presented at five cut-offs points 0, 25,
50, 75 and 100% and compared to the predictive energy
and protein needs that were calculated respectively with
the Harris-Benedict formula increased by 10% to cover
increased needs due to hospitalization and disease and
by multiplying their actual weight by a factor of 1.2 g/
kg/day or 1.0 g/kg/day for patients <65 or 265 years
respectively?.

KI'able 1: Energy and nutritional values of the ten traditional dishes most frequently consumed by the studied population.\

Dish Energy Energy Proteins Carbohydrates Lipids

(kJ)/100g (kcal)/100g /100g /100g /1009
Kesra(Rekh5|s) S S 1 51111 N N o 38457 2N SR 700 S S 4418 . 1940 ‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘
KhObzeddar S S 72349 B S 17034 S S 581 R S 3365 S S 095 ‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘
couscous .................................................... 25594 S 6092 ............................. 178 ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 927 ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 147 ‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘
ChethhOUk ha ........................................ 24584 ,,,,,,,,,,,,,,,,,,,,,,,,,,, 5 852 ............................. 158 ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 800 ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 199 ‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘
* Pasta in tomato sauce 20169 4819 113 sss 227
Tadlme moune D S 18879 S S 4546 [ S 1 014 [ S 353 S S 930 ‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘
COOkedbeans(soup) [ S 20052 R S 4800 S S 183 [ S 503 S S 183 ‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘
COOKEd |ent||s(soup) ......................... 13568 ,,,,,,,,,,,,,,,,,,,,,,,,,,, 3 240 ............................. 159 ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 306 S S 129 ‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘
Chorba f"k (]a") [ S 20873 R S 4993 S S 485 [ S 186 . 243 ‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘
o SO S 35726 .............. 8586 ................ 776 ................ 118575 ‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘
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Ethical consideration

Abdul Razzaq Bouhara Hospital was the only hospital not
receiving cases of Coronavirus in Skikda, for this reason
it has approved our admission to conduct the research.
The study was conducted according to the Declaration of
Helsinki. Verbal informed consent was obtained from all
individual participants included in the study by asking them
directly about their desire to participate in the survey.

‘ RESULTS

A total of 105 participants participated in the survey. There
were more female (75.20%) than male (24.80%) participants
in the study. The age of patients was between 18 and 90 years
old with an average of 58.21+13.69 years. The prevalence
of NCDs was respectively: cancer (62.86%), cardiovascular
diseases (CVD) (43.81%), diabetes (29.50%) and chronic
respiratory diseases (CRD) (12.38%). An important number
of participants were malnourished, defined as B/C on SGA
(L4.76%).

Hospital foodservices provided the three main meals
according to a menu consisting of dishes from the Algerian
cuisine that met average nutritional requirements and food
safety standards. High protein, high-energy diets were not
routinely provided. Hospital foodservices were available
for free for all the patients, but the menu is the same for
all patients including patients with identified particular
nutrition-related medical problems such as diabetes
mellitus, cancers and high-blood pressure. Due to the low
acceptability of these meals, relative of patients are allowed
to purchase food from outside the hospital or bring home
cooked meals, patients are not obliged to accept food from
the hospital. From our observation, participants ate their
meals at their bedside or on their beds.

Energy and nutrient content of meals by nutritional status
during hospitalization is presented in Table 2. In general,
the energy intake of all participants was low at 4,805.00 kJ
(1,145.35 kcal).

The rest of the nutrients ranged between severe deficiency
and slight deficiency (Table 3)?°. Furthermore, the reported
intake fat, monosaccharide, carbohydrate, oleic acid,
a-linolenic acid, linoleic acid, cholesterol, iron, copper and
some vitamins (B, B, B, C, Eand K) of participants was
significantly (P<0.05 on Mann-Whitney U test and T test)
lower than those who were well-nourished. In the other

hand, oleic acid, a-linolenic acid, linoleic acid and calcium
intake were significantly different between B and C ranges
of malnourished patients.

Table 4 presents number of meals per day, source of meals
and 24 hours dietary intake against energy and proteins
requirements. The majority of participants indicate that
they eat home-cooked meals three to four times a day. The
results show a significant difference between well-nourished
and malnourished patients in number and sources of meals
(P<0.05 on T test) and no significant difference in energy
and proteins intakes against requirements. More than 25%
of the population consumes less than 50% of their real
energy needs and 0% of the population meets 100% of their
protein needs.

Data from this study also showed that participants skipped
main meals (breakfast, lunch, and dinner) frequently
(1048, 9.52 and 8.57%, respectively). Breakfast, lunch,
and dinner contribute by 29%, 39% and 32% respectively
in the total energy intake per day. Snacks meal represents
9.00% of the total energy intake of patients per day. Data
also show a significant association between low-dietary
intake and skipped meals, number of consumed meals
and NCDs (P=0.049, P=0.034 and P=0.007, respectively).
Carbohydrates, fat, and proteins represent 59.37%, 28.29%
and 16.62% of the daily food ration, respectively.

‘ DISCUSSION

This study aimed to investigate the main characteristics
of the dietary intake of inpatients with NCDs in a public
hospital in Algeria. This study found that the energy intakes
were deficient with a median of 4,805 kJ/day (1,145 kcal/
day), while protein intakes were also slightly lower than
the dietary reference values (DRV) with a median of 47.60
g/day.

The predicted energy and protein needs vary in different
studies. Some studies use the health authorities’
recommendations in the concerned country. Others use
formulae predicting the rest energy expenditure (REE) and
the total energy expenditure (TEE)*-2°,

Due to the absence of any recommendations for patients
in Algeria, we preferred to calculate individual requirements
for energy and protein using the Harris-Benedict formula.
Comparing the predicted energy and protein values with
the actual needs indicates a deteriorating nutritional status
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KI'able 2. Energy and nutritional values of meals during hospitalization (24 hours) by nutritional status (n=105).

Ererep e Well-nourished Malnourished Total
2 (n=58) (n=47) (n=105)
Energy (k]) Median + SD 5361 90 + 2610 40 : 4288 89 + 2574 08 4805.00 + 2640.69

Energy (kcal) Median + SD 1277.05 i 621.74 1044 OO + 613 93 114535+ 62919

Protein (g) Median + SD 49 63 + 28 82

4378+ 42 69 47.60 + 3564

Fat (g) Median (25%-75t") AO 99 (30 29 60 50)

31 OO (19 OO 40 81) 36.00 (24.00-53.57) **

Carbohydrate (g) Median * SD 188 53 + 84 06 159 OO + 78 33 170.00 + 82.87

50 A3 + 31 30 AZ OO + 35 46 47.00+3325*

Monosacharride (g) Median + SD

Fibre (g) Median+sD 16 12 + 6 41 : 11 60 + 7 33 14.02 £6.99
Saturated fatty acids (g) MedlantSD """""""" . 11 29 t 6 63 S 10 00 + 6 57 - 11.00 £ 6.60
Oleic acid (g) Median£SD 10 38 + 12 57 : 5 72 + 12 41 £ 8.00 +12.65*
a-linolenic acid (ALA) (g) MedlantSD """"""" i 0.22 * 0.31 O OO t O 26 £ 0.08+0.30 *
Linoleic acid (g) Median tSD """"""""""""""""" . 6 01 + 790 o 2 36 t 4 57 £ 400+7.05*

Cholesterol (mg) Median * SD

119 A7 + 3A7 18 94 20 + 216 79 104.00 +£299.82 *

Iron (mg) Median (25t"-75t")

578 (4 OO 8 07)

A oo (z 14 7 00) | 5.25(3257.81) **

Calcium (mg) Median + SD

473 33 + 309 88 349 oo + 241 55% 4655628421

Magnesium (mg) Median + SD

175 13 + 80 15

142 OO + 81 55 16113 +£82.71

Potassium (mg) Median = SD

1907 57 + 863 26 :

1648 OO t 903 16 1813.55 £ 893.32

Sodium (mg) Median + SD

1551 20 t 893 57 1321 OO + 949 85 1409.00 + 920.39

Selenium (pg) Median (25%-75%)

6 OO (1 08 12 79) 5 OO (1 10 10 69) 5.59 (1.10-12.00)

Zinc (mg) Median (25t-75t")

5 OO (A OO 6 20) A OO (2 OO 6 87) 5.00 (3.00-6.47)

100+0482

Copper (mg) Median * SD 0 54 + 5 84 0.87 + 3.89 **

Vitamin A (Retinol) (pg) Median (25t-75!

68 82 (35 60 239 83) B 68 OO (29 50 163 50) 68.00 (32.10-163.50)

Vitamin B, (mg) Median (25'""-75")

1 OO (O 70 1 00) : 1 OO (O OO 1 OO) 1.00 (0.58-1.00)

1 00 (O 59 1 OO) 1.00 (0.79-1.38)

1 OO (0 83 1 64)
8 67 (6 11 13 47)

Vitamin B, (mg) Median (25'-75")

5 OO (2 50 11 57) 7.00 (4.00-13.00) **

Vitamin B, (mg) Median (25""-75)

4 oo (3 oo 5. 39) 3 oo (2 oo 5, 00) . 344 /(264:5.00) **

Vitamin B, (mg) Median (25"-75)

1 OO (1 OO 1 57) 1 OO (O 9A 1 89) 1.00 (1.00-1.70)

Vitamin B, (pg) Median (25t-75th)

160 OO (104 OO 43 30) 203.00 (131.00-318.00) **

AA 35 (162 OO 352 84)
Vitamin B, (pg) Median (25'*"-75) :

2 OO (1 OO 3 70) 2.00 (1.00-4.00)

48 OO (28 OO 74 50) 56.92 (37.0-84.69) **

1 OO (0 09 2 OO) 1.00 (0.33-2.00)

4 oo @ oo 8 52 7.0 (.00-14.50) **

2 00 (1 14 4 OO)
Vitamin D (pg) Median (25"-75t%) 1 039 (O 43 2 52)
Vitamin E (mg) Median (25%-75) 9 50 (5 07 17 78)

Vitamin C (mg) Median (25t-75%) 63 63 (42 54 89 56)
Vitamin K (pg) Median (25t-75t) : 51 65 (23 17 90 12) i

24 OO (8 50 57 24) 35.18 (14.55-79.60) **

\_

/

*p<0.05 on T test; **p<0.05 on Mann-Whitney U test.
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KI'able 3. Energy and nutritional values of meals during hospitalization (24 hours) by nutritional status vs. dietary\
reference values (n=105).

Energy/Nutrient DRV and Reference intake

Energy (k]) Median * SD
Energy (kcal) Median * SD

Protein (g) Median + SD

Fat (g) Median (25t-75t)

\_

DRV: Dietary reference values®; E%: Energy percentage.
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KI'able 4, Meal source and number, main reason for low-dietary intake of participants and dietary intake against\

2100% 517

requirement during hospitalization by nutritional status (n=105).
Characteristics Well-nourished Malnourished Total
(n=58) (n=47) (n=105)
Sources of meals during hospitalization (%) (%) (%)
Hospital nutrition department only 1.72 4.25* 381*
Home cooked meal only 81.03 TL4LT7* 78.09 *
Buying from outside only 0.00 213* 0.95*
Multiple source 17.24 19.15* 1714 *
Number of meals per day (%) (%) (%)
< 2 meals/day 345 14.89 857 *
3—4 meals/day 60.34 65.96 62.86 *
5-6 meals/day 36.21 1915 2857 *
24 hours dietary intake against energy requirement (%) (%) (%)
0% 345 4.25 476
0%—24.9% 345 6.38 4.76
25%—49.9% 10.34 2340 1619
50%—74.9% 31.03 21.28 2571
75%-99.9% : 27.59 19.15 2381
2100% 2414 25.53 2476
24 hours dietary intake against proteins requirement (%) (%) (%)
0% 517 4.25 476
0%—24.9% 344 25.53 13.33
25%—49.9% 3276 19.15 26.67
50%—74.9% 3448 17.02 26.67
75%-99.9% : 18.96 10.64 15.24
23.04 13.33

*p<0.05 on Pearson Chi-squared test.

and explains the malnutrition percentage in the studied
population. This result is consistent when comparing the
predicted energy and protein values with the DRV. Although
the DRV are used among healthy people, it may help to
emphasize a lack of energy or nutrients in ill people with
increased energy needs; despite any overestimation or
underestimation by the Harris-Benedict equation?°.

There have been few studies investigating the dietary intake
characteristics in hospitals in Algeria or North African
countries. In this study, 24.74% of the inpatients met their
energy and protein requirements. Protein needs were
unmet among the whole population. Leistra et al. observed
that protein requirements were less met than energy
requirements3,

This percentage (24.74%) was acceptable in comparison
with the percentage of hospitalized adults meeting 100%

of their requirements in high-income countries such as
Australia (30%) and Switzerland (30%), and much higher
in comparison with the percentage of hospitalized adults
meeting 100% of their requirements in low-income
countries like Viet-Nam (4.2%)?°. According to Fernandez et
al., the energy and protein intakes were 5,088 kJ (1,216
kcal) on admission and 5,058 kJ (1,209 kcal) on the 7*" day
of hospitalization and 51.6 g of proteins on admission and
51.8 g on the 7" day®? versus 4,805 k1/day (1,145 kcal/day)
and 47.60 g of protein in this study. In the same context,
Ingadottir et al. found an energy intake of 4,469 kJ (1,068
kcal) on the admission day and 9,050 kJ (2,163 kcal) on the
4™ day of hospitalization®.

This observation leads us to the importance of determining
the evaluation day. In this study, we required a length of
stay of at least 24 hours before assessing the inpatient’s
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nutritional status. In other studies, the assessment is
done four days after admission. An early evaluation will
contribute to more rapid intervention and allows changing
the nutritional treatment if necessary. An improvement in
the nutritional status may indicate an effective intervention.
But the delay may lead to the lack of knowledge of the
true causes of malnutrition, failure of discharge home, and
increased mortality rate?®313,

In this research, 48.57% of patients achieve >75% of their
energy requirements, and 13.33% of patients covered
275% of their protein requirements. Although many
hospitalized patients in different populations do not reach
the recommended energy or protein intakes, it seems that
achieving 275% of energy and protein requirements is
critical. A decreased risk of complications, shorter LOS, and
better body weight maintenance have been reported in
general hospitalized patients at nutritional risk achieving
>75% of their energy and protein requirements?®.

In this study 78.09% of patients declare consuming self-
provided food, hospital nutrition department provides food
freely for all inpatients but only 3.81% of patients declare
consuming hospital food as the only source of dietary
intake.

The reduced food intake can be explained by several
reasons like cancers®32% nausea/vomiting related
or not to cancer, anorexia, poor appetite, fatigue, and
gastrointestinal problems33. The reduced hospital food
consumption is due, in our opinion, to two main reasons:
the inappropriate quantity (large portions) and timing and
the monotony of the served food, and the lack of assistance
during mealtimes, unlike the home provided food which
is often eaten under the supervision of visiting relatives
in small quantities. Appropriately, this is consistent with
what we found about each meal’s contribution to the daily
energy intake, whereby lunch is the most important meal
that intersects with the main “day visiting” time in the
hospital while breakfast is the most skipped meal. Ridley
et al.® suggest serving small meals or meals on-demand.
However, home-cooked food poses a risk to hygiene and
food safety especially if they are not eaten immediately.
Therefore, there is a need to govern food from different
sources to ensure the quality and safety of food available
on the hospital grounds?.

The hospital serves three main meals, while 28.57% of
patients indicated eating at least two small mid-meals
(snacks between main meals), which represented 9% of
daily energy intake. Mid-meals are a known strategy to
improve nutritional status particularly among patients
with low appetite or early satiety®.

Some studies®32% focused on the energy and protein intake
from the meals provided by the hospital, then recording the
proportion of the meal consumed by the subjects (0,25, 50
or 100%). Due to the low demand for hospital meals, similar
studies in Algeria may not be necessary. On the contrary,
a serious study about the waste resulting from the lack
of consumption of meals provided by the hospital should
be taken into account, as well as trying to understand the
reasons for the rejection to adopt successful strategies
reducing the economic burden on public hospitals in
Algeria. Without neglecting the importance of well feeding
patients in hospitals, reconsidering the free feeding may
be efficient, where paid meals can be of higher quality.
However, Tran et al. attributes in their study the reason for
the low food intake to the less choices or higher cost of
hospital meals than other sources?®.

The optimal balance of macronutrients’ contribution to the
diet has been a long-standing matter of debate though,
in this study, macronutrients’ contribution to patients’
daily energy intake compared to recommendations is
acceptable®-1,

Although the amount of consumed carbohydrates on
average is not very large in light of the reduced energy
intake, the proportion of simple sugars may be a cause
for concern. According to Clemens et al,, the 2015-2020
Dietary Guidelines for Americans recommended limiting
dietary sugar to 10% of total energy in an effort to reduce
the risk of noncommunicable diseases. Sugars, have been
charged as potential causes of diabetes, cardiovascular
diseases and metabolic syndrome*2

Participants in this survey also reported 14.02 g/day of
dietary fiber intake for 1,145.35 kcal; this intake is slightly
less than the adequate intake for fiber which is 14 g total
fiber per 1,000 kcal, or 25 g for adult women and 38 g
for adult men. Higher intakes of dietary fiber reduce the
risk of developing several chronic diseases, including
cardiovascular disease, type 2 diabetes, and some
cancers*®. The low-fiber intake might be associated with
reduced consumption of fruit and vegetables®.

The study showed a significant difference between well-
nourished and malnourished inpatients in fat consumption.
The consumption of a-linolenic acid was much less than
recommended, which affects the suggested n-6/n-3 ratio.
Current research indicates that ALA may play a crucial
role in many physiological functions, and a high n-6/n-3
ratio may promote the pathogenesis of many diseases,
including cardiovascular disease, cancer, osteoporosis, and
inflammatory and autoimmune diseases*. This, together
with the severe deficiency of most vitamins and minerals
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associated with a lack of food intake, can contribute to the
deterioration of the health status of patients.

Based on these findings, we advise to (1) investigate and
treat reduced intake causes like nausea, (2) increase habitual
energy and protein intake by providing ONS (oral nutritional
supplements) and tube feeding efficiently, (3) improve the
hospital meals characteristics particularly by providing
patient support, (4) create awareness among patients and
patients’ relatives regarding nutritional needs.

This study has a number of strengths including the reporting
ofactual intake based on 24 hours records from participants,
the confidence in the dietary intake data, the collection
of accurate information related to the nutritional status,
and the attention to younger patients and patients with a
higher BMI that have higher absolute protein and energy
requirements, which lower the chances of achieving these
requirements while most studies focus on old patients with
low BMI® Limitations included the critical study period that
coincided with the spread of the Coronavirus and the strict
protocols and the administrative procedures associated
with it.

‘ CONCLUSIONS

In conclusion, studying the characteristics of the dietary
intake is important to maintain the nutritional status of
inpatients. The study confirmed that the current food supply
in Algerian hospitals including non-requlated sources is
not able to meet the nutritional requirements of patients
and contributes to malnutrition and thus higher rates
of morbidity and mortality. There is a need to improve
hospital nutritional services to improve patient outcomes,
considering the system-related and the patient-related
issues. Supporting patients at mealtimes and nutritional
education among patients’ families are also solutions to
improve patient nutritional status.
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) Uso de marcadores antropométricos de obesidad para el tamizaje de diabetes mellitus tipo 2:
Un estudio transversal en Peri

PALABRAS CLAVE RESUME,N ) . i i
Introduccioén: Existen diversos métodos para evaluar el exceso de grasa corporal, pero si alguno

de ellos es mejor para detectar diabetes mellitus tipo 2 (DMT2) no ha sido completamente evalua-
do en Per. El objetivo de este estudio fue explorar el rendimiento diagnéstico de ciertos marca-

DIEIoSEES Giars dores antropométricos de obesidad para detectar casos recientes de DMT2 a nivel poblacional y

tipo 2; ,

segun el sexo.
Obesidad; Metodologia: Se realiz6 un anadlisis secundario de un estudio transversal realizado en Tumbes;
Obesidad Abdominal; Pert, reclutando pacientes de 30 a 69 afios. La variable desenlace fue el diagndstico reciente

de DMT2, determinado por la prueba de tolerancia oral a la glucosa. Las variables de exposicion

e et g e fueron los marcadores antropométricos: indice de masa corporal (IMC), circunferencia de cintura

SUED (CC) y razén cintura-talla (RCT). Para la valoracién diagnéstica de estos marcadores, se utilizaron
indice de Masa curvas ROC (drea bajo la curva: AUC), y se estimd la sensibilidad y especificidad en base al indice
Corporal. de Youden.

Resultados: Se analizaron los datos de 1.500 participantes, encontrdandose una prevalencia de
DMT2 recién diagnosticada del 4,7%. La edad promedio fue de 47,6 afios (desviacién estdndar:
10,6) y el 50,1% fueron varones. El rendimiento diagnéstico de los marcadores para el tamizaje
de DMT2 en la poblacién general fueron: RCT (AUC: 0,67, 1C95%: 0,60-0,73), IMC (AUC: 0,65;
IC95%: 0,58-0,72) y CC (AUC: 0,65; IC95%: 0,58-0,72). Cuando se estratificd por sexo los resul-
tados fueron similares, excepto por el valor de CC en varones cuyo rendimiento diagnéstico fue
aceptable (AUC: 0,70; 1C95%: 0,60-0,81).

Conclusiones: El rendimiento diagnéstico de los marcadores de obesidad incluidos en el presen-
te trabajo (IMC, RCT y CC) para el tamizaje de DMT2 en la poblacién general fue pobre.
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) Use of obesity anthropometrical markers for type 2 diabetes mellitus screening in Peru:

a cross-sectional study in Peru
ABSTRACT

Introduction: There are different methods to assess the fat body excess, but whether one of them
is better to detect type 2 diabetes mellitus (T2DM) cases has not been fully explored in Peru. This
study aimed to explore the diagnostic accuracy of some obesity anthropometric markers for
newly-diagnosed T2DM at the population level and by sex.

Methodology: Secondary data analysis conducted using data from a population-based study
carried out in Tumbes, Peru, with subjects aged between 30 and 69 years old. The outcome was
newly diagnosed T2DM, defined using an oral glucose tolerance test. The index tests were obesity
anthropometric markers: body mass index (BMI), waist circumference (WC), and waist-to-height
ratio (WHR). Diagnostic accuracy of anthropometric markers was estimated using the area under
the ROC curve (AUC); sensitivity and specificity were also estimated based on the Youden index.
Results: Data from 1,500 participants were analyzed; and 4.7% were classified as having
undiagnosed T2DM. Mean age was 47.6 (standard deviation: 10.6) and 50.1% were male. At the
population level, diagnostic accuracy of anthropometric markers was: WHR (AUC: 0.67; 95%Cl:
0.60-0.73), BMI (AUC: 0.65; 95%Cl: 0.58-0.72), and WC (AUC: 0.65; 95%Cl: 0.58-0.72). Stratified
by sex, the results were similar except on the case of male WC, with an acceptable diagnostic
accuracy (AUC: 0.70; 95%Cl: 0.60-0.81).

Conclusions: The diagnostic accuracy of obesity anthropometric markers (BMI, WC and WHR) for
T2DM screening was poor in the general population.

1. Los tres marcadores de obesidad evaluados tuvieron un pobre rendimiento
diagnéstico para DMT2.

2. La circunferencia de cintura en varones fue el inico marcador con rendimiento
diagnéstico aceptable para DMT2.

3. Los tres marcadores de obesidad incrementan la probabilidad de presentar DMT2
en forma casi similar.

ll-. Alrededor del 40% de los casos no tenfan diagndstico previo de DMT2.

Chac-Camasca J, Flores-Vargas E, Bernabé-Ortiz A. Uso de marcadores antropométricos de obesidad para el
tamizaje de diabetes mellitus tipo 2: Un estudio transversal en Pera. Rev Esp Nutr Hum Diet. 2022; 26(2): 127-36.
doi: https://10.14306/renhyd.26.2.1513
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‘ INTRODUCCION

La diabetes mellitus tipo 2 (DMT2) es una de las enferme-
dades crénicas que genera una carga significativa para la
salud publica, en términos de morbilidad, mortalidad y
discapacidad®?. A nivel mundial se reconoce un aumento
en la prevalencia de esta enfermedad, segtn los datos de
la Federacidn Internacional de Diabetes (IDF) en el 2021,
donde se estim6 que 537 millones de adultos (10,5% de
la poblacién mundial) tenfa DMT23, Esta condicién es res-
ponsable de casi dos millones de muertes al afio y sus
gastos relacionados rodean los 825 billones de délares?.

La obesidad se caracteriza por una acumulacién anor-
mal de grasa*, por un desbalance entre calorias ingeri-
das y gastadas; y generalmente, esta asociada a resis-
tencia a la insulina, con papel clave en la patogénesis
de la DMT2°. La prevalencia de obesidad ha aumentado
independientemente de la localidad geogrdfica, el origen
étnico o el nivel socioecondmico®. Los estudios en Lati-
noamérica demuestran que la prevalencia en mujeres
contintia siendo mayor que en varones’. Existen diver-
sos métodos para evaluar el exceso de grasa, siendo el
mds conocido el indice de masa corporal (IMC), que, a
pesar de no cuantificar la distribucién de grasa corporal,
resulta atil en estudios epidemiolégicos®. De otro lado,
la circunferencia de cintura (CC) y la razén cintura—talla
(RCT) son medidas simples para evaluar la distribucion
de grasa corporal®. Otros métodos para cuantificar la
grasa corporal son la bioimpedancia y la absorciometria
de rayos X de doble energia (DEXA), pero ambos métodos
no estdn aprobados para el diagnéstico de obesidad™.
Similarmente, la resonancia magnética es poco util dada
su limitada disponibilidad®.

Diversos marcadores de obesidad han sido evaluados
para el tamizaje de DMT2. En un estudio transversal en
Bangladesh se reportd distintos puntos de corte de di-
versos marcadores de obesidad para detectar casos de
DMT2%; mientras que un estudio longitudinal encontré
que las mujeres tenian mayor riesgo de DMT2 al presen-
tar mayores valores de CC!2. Sin embargo, esta informa-
cién es limitada en el Perd, y aunque las guias peruanas
establecen que el sobrepeso es un factor de riesgo para
DMT2%, no especifica que indicador podria usarse.

El objetivo de este estudio fue explorar el rendimiento
diagnostico de ciertos marcadores antropométricos de
obesidad para detectar casos recientes de DMT2 a nivel
poblacional y segun el sexo.

‘ METODOLOGIA

Disefio del estudio

Andlisis secundario de los datos de un estudio poblacio-
nal, realizado en Tumbes (norte peruano), en el 2017,
donde se determind la prevalencia de DMT2 y la utilidad
de escalas de tamizaje para detectar casos de DMT2 no
diagnosticada®.

Lugar de estudio

Tumbes es una regién semiurbana con 225 mil habitan-
tes, de acuerdo al censo nacional del 2017 Esta po-
blacién fue seleccionada debido a que la prevalencia de
obesidad, medida por IMC, y la prevalencia de DMT2, eva-
luada por niveles de glucosa en ayunas, se encontraron
por encima del promedio nacional?®.

Poblacion y muestra

La poblacién de estudio estuvo constituida por individuos
entre 30 a 69 afios, residentes a tiempo completo (26 me-
ses) en el drea, y capaces de dar su consentimiento infor-
mado, considerando sélo un participante por hogar.

Para nuestro analisis se incluyd a aquellos con diagnéstico
reciente de DMT2, es decir, se excluyeron a aquellos con
diagnéstico previo de DMT2, y que tuvieran completos los
datos sobre obesidad, y las medidas de la prueba de tole-
rancia oral a la glucosa (PTOG).

El muestreo fue de tipo aleatorio estratificado por sexo y
fue realizado usando el censo mds actualizado de la zona
(2014). Con un tamarfio de muestra de 1500 participan-
tes, se tenia una precision del 10% para detectar una sen-
sibilidad del 75%, asumiendo una prevalencia del DMT2
reciente del 5%.

Variables

La variable desenlace fue el diagnéstico reciente de DMT2,
que son los pacientes con DMT2 que no tenian diagndsti-
co previo de dicha condicién por parte de un profesional
de la salud, o que no tenian tratamiento hipoglicemiante
especifico. Se clasificd como individuos con DMT2, a aque-
Ilos, que tras la PTOG tenian valores de glucosa en ayu-
nas 2126 mg/dL, o valores de glucosa postprandial (a las
2 horas) 2200 mg/dL",
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Se evalub tres de los marcadores de obesidad mds recono-
cidos, en forma numérica: IMC (kg/mz), calculado dividien-
do el peso en kilogramos por el cuadrado de la estatura
en metros4; CC (en cm), definido por la medida realizada
entre el punto medio de la parte superior de la cresta iliaca
y el limite inferior de la Gltima costilla, que es palpable a
nivel de la linea axilar media'®; y RCT calculado como el
cociente entre la CCy la talla en centimetros?®.

Para fines descriptivos, se evaluaron algunas variables so-
ciodemograficas y de estilos de vida como: edad (<50 0 250
afios); sexo (masculino o femenino); grado de instruccién
(primaria [<7 afos], secundaria [de 7 a 11 afios] o superior
[>12 afios de educacion]); y el nivel socioecondémico, definido
de acuerdo a la ponderacién de los bienes que poseia cada
familia, y el resultado se dividi6 en terciles (bajo, medio,
alto). Otras covariables fueron trabajo actual (si o no); se-
guro de salud (si o no); fumador habitual, si es que fumaba
al menos un cigarrillo diario (si o no); alcohol dependiente,
de acuerdo a la Prueba de Identificacién para Desorden del
Consumo de Alcohol (AUDIT: alcohol dependiente [puntaje
>8] o no alcohol dependiente [puntaje <8]); y el nivel de ac-
tividad fisica, basado en la versién corta del Cuestionario In-
ternacional de Actividad Fisica o IPAQ y clasificado en bajo o
moderado/alto de acuerdo a los puntos de corte detallados
en el protocolo de puntaje (http://www.ipag.ki.se).

Procedimientos

Los procedimientos de este estudio se han detallado ante-
riormente!®. Tras contactar e informar a los participantes
de los procedimientos a realizar, firmaron el consentimien-
to informado, y se les dio una cita para que acudieran en
ayunas (8 a 12 horas) para la PTOG. La primera muestra
de sangre (7,5 mL) se obtuvo en el primer momento de la
cita, después de verificar el periodo de ayuno. Luego, se dio
al participante una carga de 75 g de glucosa anhidra en un
volumen de 300 mL, y después de 2 horas se procedi6 a to-
mar una nueva muestra de sangre (glucosa postprandial).

Durante el tiempo de espera se recopilaron datos de inte-
rés por personal capacitado. Tras concluir el cuestionario,
se realiz6 las tomas de medidas antropométricas. Para la
talla en bipedestacién se utilizé un estadiémetro, mientras
que para el peso se conté con un dispositivo de impedancia
eléctrica. En el caso de la circunferencia de la cintura, se
evalué en triplicado usando las técnicas estdndar descritas.

El andlisis de las muestras de sangre se realiz6 por un
laboratorio peruano certificado ubicado en Lima, donde
para medir la glucosa utilizaron un analizador automatico
Cobas Modular Platform y reactivos suministrados por
Roche Diagnostics.

Analisis estadistico

Se usé STATA 16 para Windows (StataCorp, College Station,
Texas, EEUU) para el andlisis. Tras determinar la prevalen-
cia total de DMT2, se eliminé los registros de los individuos
con diagnostico previo de DMT2 y de los que no cumplian
los criterios de seleccion. La prevalencia de las variables de
interés (DMT2 y obesidad) y sus intervalos de confianza al
95% (IC95%) fueron reportadas. Luego, se tabuld las ca-
racteristicas de la poblacién de estudio de acuerdo al sexo
mediante la prueba de Chi-cuadrado.

Para la valoracién diagnoéstica de los marcadores antro-
pométricos se usé curvas ROC (Receiving Operating Charac-
teristic), determinandose el drea bajo dichas curvas (AUC)
y comparandose para determinar cudl tenia mejor rendi-
miento. Luego, se calcul6 el mejor indice de Youden?, la
sensibilidad y especificidad, para cada marcador emplea-
do. EI mismo proceso se us6 para la muestra total como
para cada subgrupo de acuerdo al sexo, incluido un grafico
mostrando el AUC de los tres marcadores de obesidad.

Finalmente, se evalud la probabilidad de presentar DMT2
de acuerdo a diferentes puntos de corte de dichos marca-
dores, usando modelos de regresién logistica, donde cada
marcador de obesidad fue incluido en el modelo como ex-
posicién en forma numérica.

Etica

El proyecto original y sus documentos fueron aprobados
por el Comité Institucional de Etica de la Universidad
Peruana Cayetano Heredia, Perl y de la London School of
Hygiene and Tropical Medicine, Reino Unido. Adicionalmente,
este estudio fue aprobado por el Comité de Etica de la Uni-
versidad Cientifica del Sur, Pert (cédigo: 808-2020-PRE15).

‘ RESULTADOS

Caracteristicas de la poblacion de estudio

Se analizaron los datos de 1.500 participantes de un to-
tal de 1.609, tras excluir 105 por tener diagnoéstico pre-
vio de DMT2 (prevalencia total de DMT2: 11,0%; 1C95%:
9,5%-12,6%), y 4 por informacién incompleta. La edad
promedio fue de 47,6 afios (desviacién estdndar: 10,6) y
751 (50,1%) fueron varones. Hubo diferencias en el nivel
de educacion, trabajo actual, seqguro de salud, y en ta-
baquismo, consumo de alcohol y nivel de actividad fisica
entre ambos sexos (Tabla 1).
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/Tabla 1: Variables sociodemogrdficas de la poblacion de\
estudio de acuerdo al sexo del participante (N=1.500).

Sexo
. Masculino Femenino
Variables

N=751

N 749

< 50 afios

> 50 anos

Grado de mstrucuon

Primaria

Secundaria

Superior

Seguro de salud

Si 671

Fumador habitual

Si

Prevalencia de DMT2 reciente y factores asociados

Sélo 71 (4,7%; 1C95%: 3,7%—5,9%) fueron clasificados como
casos de DMT2 recién diagnosticados. Dicha prevalencia
fue mayor en mujeres (5,6%) que en varones (3,9%), pero
no fue significativa. Ninguna de las otras caracteristicas
evaluadas estuvo asociada a la presencia de DMT2 recién
diagnosticada (Tabla 2).

Rendimiento diagndstico de los marcadores de obesidad

Se encontré que el AUC fue mayor para RCT (0,67; IC95%:
0,60-0,73) en comparacién con los otros dos marcadores
evaluados (IMC: 0,65; 1C95%: 0,58-0,72 y CC: 0,65; IC95%:
0,58-0,72), sin embargo, la diferencia hallada no fue signifi-
cativa (p=0,51, ver Figura 1y Tabla 3).

/Tabla 2: Variables sociodemograficas de acuerdo aI\
diagnéstico reciente de DMT2 segln la prueba de
tolerancia oral a la glucosa (N=1.500).

P eba de tolerancia oral a la glucosa

Variables

Masculino

Femenino
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m:igura 1: Comparacién de las curvas ROC del indice de masa corporal (IMC), razén cintura-talla (RCT) y circunferencia de\
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Analisis de curvas ROC para los tres marcadores antropométricos escogidos, donde se muestra un rendimiento similar.

Al comparar el rendimiento de los marcadores de obesidad
por sexo, la RCT presentaba un drea bajo la curva (AUC=0,64;
IC95%: 0,55-0,73) mayor al IMCy CC en las mujeres, pero la
diferencia no fue significativa (p=0,43). De otro lado, en los
varones, el marcador con una mayor drea bajo la curva fue
la CC (AUC=0,70; 1C95%: 0,60-0,81) comparado con IMC,
con una diferencia significativa (p=0,02, ver Tabla 3).

Marcadores antropométricos de obesidad y posibilidad de
presentar DMT2 reciente

La asociacién entre los diferentes marcadores de obesidad y
la probabilidad de presentar DMT2 reciente tuvo un patrén
no lineal, pero no existian diferencias entre los patrones de
dicha asociacién (Figura 2).

En el caso del IMC, un valor de 25 kg/m? estaba asociado
a una probabilidad de 3,0% (IC95%: 2,0%-4,0%) de tener

DMT2, mientras que el estimado era de 8,8% (IC95%: 6,2%—
11,4%) para un IMC de 35 kg/m? De igual manera, para la
CC, ante un valor de 90 cm, la probabilidad de presentar
DMT2 fue de 3,4% (IC95%: 2,3%—4,4%), mientras que fue de
9,6% (IC95%: 6,6%-12,5%) para una CC de 110 cm. Final-
mente, para RCT, un valor de 0,6 mostré una probabilidad
de 4,7% (IC95%: 3,6%—5,8%) de tener DMT2, mientras fue de
9,9% (IC95%: 6,8%—13,2%) para un valor de 0,7.

‘ DISCUSION

Hallazgos principales

De acuerdo a nuestro andlisis, los tres marcadores de obe-
sidad (IMC, CC y RCT) tuvieron rendimiento diagndstico
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ﬂ'abla 3: Area bajo la curva (AUC) de los diferentes marcadores antropométricos de obesidad como predictores de DMTZ\

reciente en la poblacién general y por sexo.

. Area bajo la curva :

Punto de corte

Sensibilidad

(IC95%) Especificidad
0
POBLACION GENERAL
T 0,65 z
2 H ’ H H
Indice de masa corporal (kg/m?) (0,58-0,72) 28,71 0,63 0,62
: o 0,65
Circunferencia de cintura (cm) (0,58-0,72) 106,25 0,51 0,89
o 0,67
Razén cintura-talla : (0,60-0.73) 0,59 0,68 0,61
EN VARONES
indice de masa corporal (kg/m?) 0,66 27,04 0,79 0,53
. (0,55-0,77) g ; 7 7
. : : 0,70
Circunferencia de cintura (cm) (0,60-0,81) 95,54 g 0,79 0,60
o 0,67
Razén cintura-talla : (0,56-0,79) 0,59 0,59 0,74
EN MUJERES
. 0,63 z
2 3 ! H H
Indice de masa corporal (kg/m? (0,54-0.72) 34,72 0,33 0,90
: o 0,62
Circunferencia de cintura (cm) (O',‘§3—O,71) """ "?2,85 """ g WO,71 """ 0,50
A 0,64
[ feaeele essory O oe 08

similar, aunque pobre?, para detectar individuos con DMT2
reciente en poblacién general. De acuerdo al sexo, la CC tuvo
un rendimiento diagnéstico aceptable comparado con los
otros marcadores en varones; pero en las mujeres, todos
los marcadores tuvieron un pobre rendimiento diagndstico.
Dicha diferencia podria atribuirse al hecho de que la distri-
bucién de la grasa corporal es diferente, siendo el patrén
principalmente central en varones mientras que en las mu-
jeres es periférico??.

Comparacion con otros estudios

En una revisién sistematica donde se evalué el IMC como
marcador para detectar casos de DMT2%, se encontré que
el AUC fue aceptable en poblaciones caucasicas comparado
con no caucdsicas, como los enrolados en nuestro estudio.
Otra revision sistemadtica con estudios en poblaciones cauca-
sicas y asiaticas en su mayoria?, report6 que el IMCy la CC
tenfan similares rendimientos (entre pobre y aceptable). Es-
tos estudios previos resaltan que, al parecer, los marcadores

antropométricos de obesidad pueden comportarse de forma
similar en diferentes etnias. Sin embargo, otro metaanalisis
demostrd que los marcadores de obesidad, principalmente
aquellos que hemos seleccionado, se asocian de forma dife-
rente a DMT2, especialmente cuando se comparan poblacio-
nes occidentales y no occidentales?. Asi, se hace necesario
evaluar estos marcadores antropométricos de obesidad en
diversas poblaciones, especialmente en las de escasos re-
cursos econémicos donde la informacién es escasa.

Un estudio longitudinal®, realizado en tres regiones del
Perd, encontro6 que el rendimiento diagndstico de IMC, RCT
y CC para la poblacion general presentaban un AUC similar,
aunque pobre para la incidencia de DMT2 cuando se utiliza-
ron por separado. Este estudio evallio casos incidentes de
DMT2 en un periodo de 30 meses de seguimiento y cuando
se evalué dichos marcadores de acuerdo al sexo, el IMC, RCT
y CC tuvieron mejor desempeno para el tamizaje de DMT2
en mujeres que en varones, donde ninglin marcador tuvo
una AUC mayor a otro®.



Rev Esp Nutr Hum Diet. 2022; 26(2): 127 - 136

Uso de marcadores antropométricos de obesidad para el tamizaje de diabetes mellitus tipo 2: Un estudio transversal en Pert

/Figura 2: Probabilidad de presentar DMT2 de acuerdo a los marcadores de obesidad.
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Grdficos generados en base a modelos de regresion logistica mostrando la probabilidad de tener DMT2 dado diferentes puntos de corte de
los marcadores antropométricos seleccionados.

Un estudio previo realizado en poblacién mexicana determi-
no los puntos de corte 6ptimos para predecir DMT2%. Tanto
en varones como en mujeres el punto de corte del IMC vari6
de 25,2 kg/m? a 26,6 kg/m?, a diferencia de nuestro estudio
donde el punto de corte 6ptimo fue de 28,7 kg/m2 Un menor
IMC en poblacién mexicana podria explicarse porque la pre-
valencia e incidencia de sobrepeso y DMT2 en México es ma-
yor que en Perd, por lo que probablemente se haga necesario
un punto de corte mds bajo en mexicanos para la deteccion
de casos de DMT2. En Chile, sin embargo, la RCT fue un mejor
predictor de diabetes que el IMC'y CC en ambos sexos, impli-
cando diferentes puntos de corte para dicha poblacién?.

Otros dos ultimos estudios también mostraron un rendi-
miento diagndstico similar de estos marcadores, a pesar
de las diferencias metodoldgicas. El primero, realizado en

Corea, evalué 37 marcadores diferentes, aunque se usé
prueba de glucosa en ayunas para detectar DMT2?%; mien-
tras que el sequndo estudio, en Iran, también mostré resul-
tados similares a los nuestros®°. Asi, el rendimiento de las
medidas antropométricas se mantiene similar a pesar de las
diferencias étnicas existentes, aunque los puntos de corte
elegidos parecerian depender de la prevalencia e incidencia
de sobrepeso/obesidad y DMT2.

Relevancia en Salud Publica

El reporte realizado por PERUDIAB, una encuesta nacional
para determinar la prevalencia de DMT2 en adultos mayo-
res de 25 afios, de dreas urbanas y suburbanas peruanas,
demostré una prevalencia de DMT2 recién diagnosticada
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del 2,8%, equivalente al 40% de la poblacién con DMT23%
De acuerdo a nuestro estudio, el 42,7% de la poblacién con
DMT2 no tenia conocimiento de su enfermedad. Un diagnos-
tico temprano de DMT2 permitiria un manejo oportuno de la
enfermedad, con cambios en el estilo de vida y farmacos de
ser necesario.

De acuerdo a la Guia de Practica Clinica para el Diagnéstico,
Tratamiento y Control de la Diabetes Mellitus tipo 2 en el Pri-
mer Nivel de Atencién publicada por el Ministerio de Salud®?,
se recomienda el cribado de la glucosa en los adultos entre
40-70 afos de edad con sobrepeso u obesidad. Sin embar-
go, la limitacién de recursos podria retrasar el manejo apro-
piado de dichos casos. La inclusién de escalas de riesgo para
detectar casos de DMT2 podria ser una alternativa. Estas
podrian incluir marcadores antropométricos de obesidad y
otras variables como antecedente familiar, niveles de activi-
dad fisica, etc.

Una de las escalas que se podria implementar es el pun-
taje de riesgo finlandés para diabetes o FINDRISC de sus
siglas en inglés (sensibilidad: 69%, especificidad: 67%), y que
solo requiere 8 items: 6 de informacién autoreportada por
el paciente y 2 medidas antropométricas como IMC y CC%.
La evaluacién de las medidas antropométricas no requiere
una prueba sanguinea ni servicios de laboratorio, por lo que
podria ser facilmente implementada en el primer nivel de
atencién como métodos de tamizaje simples y de bajo costo.

Fortalezas y Limitaciones

Los datos analizados en este estudio provienen de una
muestra representativa de la poblacion. Ademds, el estudio
se beneficié del uso de la PTOG para el diagnéstico de DMT2.
Dentro de las limitaciones, el sesgo de seleccién puede estar
presente debido a que la muestra fue sélo de una region
geogrdfica estudiada. Ademas, lo ideal para el diagnéstico
de DMT?2 es la realizacién de dos pruebas en dos momentos
distintos, lo cual puede ser dificil en estudios epidemiol6-
gicos y exige tomar los resultados con precaucién. Final-
mente, este estudio pudo caer en errores en el proceso de
inferencia, al asumir que las relaciones entre los diferentes
factores considerados se expresan de igual manera entre la
poblacién en ese periodo de tiempo y la actualidad.

‘ CONCLUSIONES

El rendimiento diagnéstico de los marcadores de obesidad
IMC, RCT, CC para el tamizaje de DMT2 en general fue pobre.
La CC en varones tuvo mejor rendimiento a comparacién de

IMC y RCT, mientras que en las mujeres ningiin marcador
fue mejor a otro.
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) Validacion de un cuestionario de frecuencia alimentaria para estimar la ingesta de azicares libres
y alimentos ultraprocesados en poblacion argentina

Introduccion: Las enfermedades crénicas no transmisibles son muy prevalentes en Argentina y
el consumo de alimentos ultraprocesados y azlcares libres se asocia a su desarrollo. El objetivo
de este estudio fue disefiar y validar un cuestionario de frecuencia alimentaria capaz de estimar
su ingesta.

Encuestas sobre
Dietas;
Metodologia: Se elaboré un cuestionario de frecuencia alimentaria denominado CFA-UP de 211
items, de los cuales 122 fueron alimentos ultraprocesados. Asimismo, se construy6 una tabla de
Carbohidratos; composicién quimica, recopilando informacién a partir de los rétulos nutricionales de los alimen-
tos envasados. La validacion relativa del cuestionario se realizé mediante un estudio transversal
analitico en adultos sanos, comparando la ingesta de energia y nutrientes obtenida en el CFA-UP
con la de un registro alimentario autoadministrado. La asociacién y concordancia entre métodos
se evalu6 a nivel individual y grupal. La reproducibilidad se analiz6 comparando la ingesta al
inicio del estudio y al cabo de tres meses.

Resultados: El coeficiente de correlacién de Pearson fue bueno para la ingesta de energia to-
tal y de nutrientes y aceptable para colesterol. La clasificacién cruzada en terciles de ingesta
fue precisa y el coeficiente Kappa ponderado fue bueno para energia total y aceptable para los
nutrientes. Las diferencias porcentuales de ingesta fueron mayores al 20% para carbohidratos,
acidos grasos poliinsaturados y fibra. La ingesta de azlcares totales fue de 16,4 (DE:6,6) % de la
ingesta de energia total, la de azdcares libres del 9,3 (DE:5,4) % y |a de alimentos ultraprocesados
del 35,3 (DE:12,4) %.

Conclusiones: CFA-UP constituye una herramienta adecuada para la clasificaciéon de individuos
de acuerdo a la ingesta de energia, nutrientes y alimentos, incluyendo a los azlcares totales,
azlcares libres y alimentos ultraprocesados.
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) Validation of a food frequency questionnaire to estimate free sugars

and ultraprocessed food intake in argentinian population

ABSTRACT

Introduction: Chronic non-communicable diseases are highly prevalent in Argentina and the
consumption of free sugars and ultra-processed foods is associated with their development. The
aim of this study was to design and validate a food frequency questionnaire capable of estimating
their intake.

Methodology: A 211-item food frequency questionnaire called CFA-UP was designed, of which
122 were ultra-processed foods. Also, a chemical composition table was constructed, collecting
information from the nutritional labels of packaged foods. The relative validation of the food
frequency questionnaire was carried out through an analytical cross-sectional study on a healthy
adult population, comparing the energy and nutrient intake obtained in the CFA-UP with that
from a self-administered food record. The association and concordance between methods was
evaluated at the individual and group level. Reproducibility was analyzed by comparing the
intake at the beginning of the study and after three months.

Results: Pearson correlation coefficient was good for total energy and nutrient intake, being
acceptable for cholesterol. The cross-classification into tertiles of intake was accurate and the
weighted Kappa coefficient was good for total energy and acceptable for nutrients. The percentage
differences in intake were greater than 20% for carbohydrates, polyunsaturated fatty acids and
fiber. The total sugar intake was 16.4 (DE:6.6) % of the total energy intake, the free sugar intake
was 9.3 (DE:5.4) % and the ultra-processed food intake was 35.3 (DE:12.4) %.

Conclusions: The CFA-UP constitutes an adequate tool for the classification of individuals
according to their energy, nutrient and food intake, including total sugars, free sugars and ultra-
processed foods.

1. Se relevaron 546 rétulos nutricionales para obtener la composicién quimica
promedio de alimentos envasados y se utiliz6 el modelo de perfil de nutrientes de
la Organizacién Panamericana de la Salud para estimar el contenido de azlcares
libres.

2. Los alimentos incluidos en el cuestionario de frecuencia alimentaria, se
clasificaron de acuerdo al sistema NOVA, con el propésito de estimar la ingesta de
alimentos ultraprocesados.

w

El cuestionario de frecuencia alimentaria se validé utilizando como método
de referencia un registro alimentario estructurado, obteniéndose una buena

correlacién grupal e individual para la ingesta de nutrientes.

Olmedo L, Henninga MF, Garcia SM, Magali Pellon-Maison M. Validacién de un cuestionario de frecuencia
alimentaria para estimar la ingesta de azicares libres y alimentos ultraprocesados en poblacién argentina. Rev
Esp Nutr Hum Diet. 2022; 26(2): 137-46. doi: https://10.14306/renhyd.26.2.1565
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‘ INTRODUCCION

Los factores de riesgo para el desarrollo de enfermedades
crénicas no transmisibles (ECNT) son altamente prevalen-
tes en Argentina. En el afio 2018, el 66,1% de la poblacion
tenia exceso de peso, el 32,4% obesidad, el 40,6% la pre-
sion arterial elevada, el 22,2% consumia tabaco y el 64,9%
no realizaba suficiente actividad fisica. En consonancia con
lo que ocurre en el resto del mundo, el patrén alimentario
argentino se modificé en las dltimas décadas, observando-
se una disminucién del consumo de frutas y vegetales, ha-
rina de trigo, legumbres, carne vacuna y leche y un aumen-
to del consumo de alimentos ultraprocesados (UP) tales
como masas comerciales, carnes procesadas, gaseosas,
jugos y comidas listas para consumo?. Estos cambios, con-
dujeron a una modificacién en el consumo de nutrientes
criticos, tales como las grasas saturadas, las grasas trans,
el sodio y los azlcares libres (AL). Evidencia cientifica cre-
ciente, sugiere que el consumo de UP y de AL se asocia con
el desarrollo de ECNT3*,

El sistema NOVA de clasificacion de alimentos® define a los
alimentos procesados como “aquellos productos obteni-
dos por el agregado de ingredientes culinarios a alimen-
tos como granos, legumbres, vegetales, frutas y carnes”.
Asimismo, los UP son aquellos alimentos procesados a los
que ademds se les agregan sustancias, como el jarabe de
maiz de alta fructosa, los aceites hidrogenados, los emulsi-
ficantes o los edulcorantes no caléricos. Por otra parte, los
AL se definen como “todos los monosacaridos y disacari-
dos afadidos a los alimentos por el fabricante, el cocinero
o el consumidor, mds los azlcares naturalmente presentes
en la miel, los jarabes y los jugos de frutas”®.

El cuestionario de frecuencia alimentaria (CFA) es una de
las herramientas mds utilizadas en estudios epidemiold-
gicos. Aunque en Argentina se han validado seis CFA7?,
ninguno permite estimar la ingesta de azicares y aquellos
que incluyen a los UP, obtienen su composicién quimica a
partir de bases de datos internacionales, las que pueden
ser no representativas de los alimentos comercializados en
el pais.

En este contexto especifico, el objetivo de este trabajo fue
disefar y validar un CFA, capaz de estimar la ingesta de
nutrientes y alimentos, incluyendo a los azlcares totales,
ALy UP, al que denominamos CFA-UP. Se espera que esta
herramienta permita evaluar la contribucién de los mis-
mos al desarrollo de ECNT en Argentina.

‘ METODOLOGIA

Disefio del CFA-UP y elaboracion de la tabla de composi-
cién quimica de alimentos

El CFA-UP se administra mediante entrevista con un profe-
sional entrenado. Incluye tres columnas: |a lista de alimen-
tos, la frecuencia de consumo y el tamano de porcién. Los
211 alimentos que conforman la primera columna fueron
seleccionados mediante la orientacion de tres expertos en
nutricién® en base al patrén alimentario argentino?*, sien-
do el 58% de los mismos (122) alimentos envasados. Los
alimentos se agruparon en 16 categorias: lacteos; cereales
de desayuno y galletitas; productos de panaderia; platos
populares; carnes y huevos; carnes procesadas,; cereales
y lequmbres; vegetales; caldos, sopas, salsas y aderezos;
aceites y grasas; productos de copetin; frutas; frutos secos
y semillas; postres, helados y golosinas; endulzantes, dul-
ces y mermeladas; y bebidas e infusiones. Los platos popu-
lares incluidos fueron: milanesas fritas y al horno, tartas y
empanadas con distintos rellenos, pizzas, papas fritas, y
pastel de papas. Los UP fueron identificados de acuerdo al
sistema NOVA de clasificacién de alimentos®. La columna
de frecuencia de consumo posee cuatro opciones: nunca,
veces por mes, veces por semana o veces por dia. El tama-
fio de la porcién se completa en la tercera columna, y se
estima a partir de una guia visual de porciones y pesos de
alimentos que se utiliza como material de soporte durante
la entrevista. Esta guia visual fue validada por ILSI Argen-
tina en 1.200 adultos argentinos'>!¢, y presenta la ventaja
de incluir a los platos populares y a los UP seleccionados
en CFA-UP. El CFA-UP se anexa como material suplemen-
tario, asi como también una imagen representativa de la
guia visual.

Para elaborar la tabla de composicién quimica de los ali-
mentos se utilizaron distintas fuentes. El Sistema de An3-
lisis y Registro de Alimentos (SARA)Y compila datos regio-
nales de composicién de alimentos pero su limitacién es
que no reporta el contenido de azlcares, por lo tanto, SARA
se utilizd6 para obtener las composiciones de huevos, car-
nes frescas, visceras, chorizo, morcilla, frutos secos y se-
millas, cereales, salvados, harinas, aceites, manteca, cre-
ma, margarina y bebidas alcohdlicas. La base de datos de
USDA (versidén noviembre 2018) se utilizé para obtener la
composicién quimica de alimentos que contienen azlcares
naturales, como la miel y las frutas frescas, y de alimentos
no procesados como los vegetales. Las recetas estanda-
rizadas?®, se utilizaron para obtener las composiciones
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quimicas de los productos de panaderia, los platos popu-
lares y los postres. Las composiciones de los lacteos y de
los UP, tales como cereales de desayuno y galletitas, pan
y tostadas industriales, carnes procesadas, conservas de
legumbres, pastas, caldos, sopas, salsas, aderezos, pro-
ductos de copetin, conservas de frutas, helados, golosinas,
dulces, mermeladas y bebidas azucaradas, se obtuvieron
mediante recopilacién de datos de los rétulos nutriciona-
les. Para estimar la composicién quimica de cada alimento,
se obtuvo un promedio de las composiciones de productos
comercializados por distintas marcas, habiéndose releva-
do un total de 546 envases. Asimismo, el contenido de AL
en cada producto se estimé considerando la cantidad de
azucares totales declarada en el rotulado nutricional, de
acuerdo al procedimiento descrito en el modelo de perfil de
nutrientes de la Organizacién Panamericana de la Salud®.

Validacion relativa del CFA-UP

Disefio del estudio: Para validar el CFA-UP se llevé a cabo
un estudio transversal analitico, utilizando como método
de referencia un registro alimentario autoadministrado de
tres dias no consecutivos (RA-3d)%°.

Configuracion del estudio: El reclutamiento de voluntarios
se realizé entre los meses de mayo y agosto de 2019 en la
capital de la provincia mds poblada de Argentina (La Pla-
ta). La recoleccion de datos se llevd a cabo durante dos
entrevistas con un profesional entrenado en la Facultad de
Ciencias Médicas de la Universidad Nacional de La Plata. En
la primer entrevista, los voluntarios respondieron el CFA-
UP (CFA-UP1), reportaron su edad y sexo y se les realizé
una evaluacién antropométrica, a partir de la cual se cal-
cul6 el indice de masa corporal (kg/m?). En los dias mar-
tes, jueves y sabado subsiguientes a la primera entrevista,
completaron y enviaron el RA-3d. Al cabo de tres meses
asistieron a la sequnda entrevista, en la que respondieron
el CFA-UP nuevamente (CFA-UP2). La validez del CFA-UP
se estimé comparando la ingesta de energia y nutrientes
obtenida a partir del CFA-UP1 y el RA-3d, mientras que la
reproductibilidad se estimé comparando los datos obteni-
dos a partir del CFA-UP1y el CFA-UP2.

Participantes: Los participantes del estudio fueron adultos
aparentemente sanos de ambos sexos, de 19 a 60 afios,
residentes en la ciudad de La Plata o sus alrededores. Se
excluyeron del estudio las personas embarazadas o en
periodo de lactancia. El muestreo fue no probabilistico vo-
luntario a través de una convocatoria abierta por redes
sociales, utilizando un protocolo aprobado por el Comité
de Bioética de la Facultad de Ciencias Médicas de la Univer-

sidad Nacional de La Plata (Protocolo aprobado n°® 46, afio
2018). A los interesados en participar se los citd en la insti-
tucion previamente nombrada, donde se les informé sobre
el estudio, se les leyd y explico el consentimiento informa-
do, el cual firmaron de forma totalmente voluntaria para
expresar su acuerdo de participacion y su autorizacién para
publicar los resultados, con la aclaracién de su derecho de
retirarse de la investigacién en cualquier momento. A cada
uno de los participantes se les asigné un cédigo unico de
identificacién para anonimizar la informacién personal y
preservar su derecho a la privacidad.

Variables: A partir del CFA-UP y de la tabla de composicién
quimica, se construyé una planilla de cdlculo que permite
obtener las siguientes variables de salida: ingesta usual de
energia total (kcal/dia), carbohidratos (g/dia), azlcares
totales (g/dia), AL (g/dia), proteinas (g/dia), grasas tota-
les (g/dia), dcidos grasos saturados (g/dia), dcidos grasos
monoinsaturados (g/dia), dcidos grasos poliinsaturados
(g/dia), colesterol (mg/dia) y fibra (g/dia). La ingesta de
cada alimento, se obtuvo multiplicando la frecuencia de
consumo por el tamafio de la porcién del alimento expre-
sado en gramos por dia, obtenido a partir de la guia visual
utilizada como soporte durante la entrevista®>. Cuando los
individuos refirieron frecuencias semanales, el resultado
se dividi6 por 7 dias, mientras que cuando manifestaron
frecuencias mensuales, el resultado se dividié por 30 dias.
Asimismo, teniendo en cuenta a los alimentos clasificados
como UP segln el sistema NOVA y su composicién quimica
relevada a partir de los rotulos nutricionales, se calculé el
porcentaje de la energia total proveniente de los mismos
(% kcal totales). La ingesta diaria promedio de nutrientes
resultante del RA-3d, se calculé automaticamente median-
te la utilizacién de un software especifico desarrollado para
tal fin (https://www.nutriquid.cenexa.org/).

Tamaiio muestral: Para estimar el tamafo muestral se uti-
lizo el método descrito por Kac et al*®, empleando un nivel
de significancia estadistica (a) bilateral de 0,01, un poder
de estimacion del 80% (B= 0,20) y un coeficiente de corre-
lacion esperado (R) de 0,40. Previendo un 15% de posibles
pérdidas de informacién durante la ejecucién del estudio,
se obtuvo como necesario un namero de 80 individuos
para participar del mismo.

Andlisis estadisticos: La validez relativa del CFA-UP se eva-
lué utilizando diferentes pruebas estadisticas?, utilizando
los software SSPS-25 y R-4.1.1. Luego de la eliminacién de
datos atipicos, las variables cuantitativas continuas que no
presentaron una distribucién normal se transformaron lo-
garitmicamente. Para evaluar la asociacion entre métodos,
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se calcularon los coeficientes de correlacion de Pearson (r)
para la ingesta de energia total y nutrientes. En base a la
bibliografia, se consideré que la asociacién fue buena cuan-
do el r fue 20,50, aceptable cuando oscilé entre 0,20-0,49
y regular cuando fue <0,20%. La concordancia a nivel indi-
vidual se evalué mediante clasificacién cruzada (resultado
bueno 250% en el mismo tercil y <10% en el tercil opues-
to, resultado reqular <50% en el mismo tercil y 210% en el
tercil opuesto) y el cdlculo del coeficiente Kappa ponderado
(resultado bueno 20,61, resultado aceptable 0,20-0,60, re-
sultado regular <0,20)% La concordancia a nivel grupal se
evalué por medio de la prueba T pareada y del cdlculo de
la diferencia porcentual media?. La deteccién de sesgos se
efectué6 mediante el andlisis de Bland-Altman adoptando
criterios reportados previamente?. Brevemente, cuando las
diferencias entre metodos fueron de aproximadamente un
desvio estandar del promedio de la ingesta de nutrientes del
RA-3d, la concordancia se consider6 buena, mientras que
se considerd bastante buena cuando las diferencias entre
métodos fueron de aproximadamente dos desvios estdndar.
La reproducibilidad entre el CFA-UP1 y el CFA-UP2 se evalud

a través del calculo del r, del coeficiente de correlacion intra-
clase (CCl)* y del andlisis de la prueba T pareada bilateral.

‘ RESULTADOS

Participantes

De los 80 voluntarios reclutados, 77 completaron todos los
datos, de los cuales el 53,3% fueron mujeres y 46,7% hom-
bres, con edad promedio de 34, DE:12,1 afios. El indice de
masa corporal promedio fue 25,9, DE:4,7 kg/m?, con un mi-
nimo de 18,1 kg/m?y un maximo de 39,8 kg/m?2 Ademds, el
49,4% de la muestra tenia normopeso, el 33,8% sobrespeso
y el 16,9% obesidad.

Validez relativa

En la Tabla 1, se muestran los datos de asociacién y con-
cordancia a nivel individual. El r oscilé entre 0,29 y 0,89,

KI'abla 1. Ingesta media de energia y nutrientes y validez relativa a nivel individual. \

CFA-UP1

Energia total (kcal/d)? 2.097

Carbohidratos (g/d)? 194
Proteinas (g/d)? 91
Grasas totales (g/d) 105

AGS (g/d) 33
B T Sre e
B T B T
B T T et
B R ST St

12 0,41%**
4444444 R B e B
4444444 e B B
444444 e
444444444 e T

Clasificacion
cruzada :
s Coeficiente
: : E.n el En e.l : Kappa
DE mlsn_10 tercil . ponderado
: tercil : opuesto :
% %
797 = 00 0,77%**
63,8 0,0 0,60***

570 : 0,89***
0,78**+*

0,64%**

0,54%**

3Datos transformados logariticamente.

CFA-UP1: Cuestionario de frecuencia de consumo de alimentos al inicio del estudio;
RA-3d: Registro alimentario de tres dias; DE: Desvio estandar; r: Coeficiente de correlacién de Pearson;
***valor-p<0,001; **valor-p<0,01; *valor-p<0,05.
AGS: Acidos grasos saturados; AGMI: Acidos grasos monoinsaturados; AGPI: Acidos grasos poliinsaturados;
kcal/d: Kilocalorias por dia; g/d: Gramos por dia; mg/d: Miligramos por dia.
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lo que significa un resultado aceptable para colesterol,
y un resultado bueno para energia total y el resto de los
nutrientes. La clasificacion cruzada de los participantes en
tercilos fue precisa, excepto para la ingesta de proteinas.
Los coeficientes Kappa ponderados fueron aceptables para
laingesta de nutrientes y bueno para la ingesta de energia
total.

Los resultados de concordancia a nivel de grupo se mues-
tran en la Tabla 2. Los p-valor obtenidos en las pruebas T
indican que las ingestas promedio fueron diferentes, ex-
cepto para las proteinas y los acidos grasos saturados. Sin
embargo, las diferencias porcentuales fueron mayores al
20% Gnicamente para los carbohidratos, los dcidos grasos
poliinsaturados y la fibra.

/Tabla 2. Validez relativa entre el CFA-UP1 y el RA-3d a\

nivel de grupo.
PruebaT : Diferencia
pareada : porcentual
(valor-p) media (%)
CEnergiatotal (keal/d) 0001 59
 Carbohidratos (g/d) 0001 2200
‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘ o,"523
Grasas totales (g/d) 0,605 :
AGS(g/d) ‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘ | Ol,i g
AGM|(g/d) ‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘ O,;Ol LA
AGP|(g/d) ,,,,,,,,,,,,,,,,,,,, : <0;001 A
Co|estero|(mg/d) 01,032 ...................................
F,bra(g/d) ‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘ <0,,‘001 S

AGS: Acidos grasos saturados;
AGMI: Acidos grasos monoinsaturados;
AGPI: Acidos grasos poliinsaturados; kecal/d: Kilocalorias por dia;
g/d: Gramos por dia; mg/d: Miligramos por dia.

Por otra parte, se realizé el andlisis de Bland-Altamn para
evaluar la presencia, direccién y tamafo del sesgo. Los
resultados se detallan en la Tabla 3 y en la Figura 1. La
concordancia fue buena para la energia total, carbohi-
dratos, grasas totales, dcidos grasos saturados, monoin-
saturados y poliinsaturados, y bastante buena para fibra
y proteinas. En el caso de los carbohidratos, se observé

un sesgo positivo, mientras que en el caso de las grasas
totales, los dcidos grasos monoinsaturados y los dcidos
grasos poliinsaturados se observé un sesgo negativo. Para
la fibra, el sesgo fue positivo y proporcional a la ingesta
promedio. Para determinar cudles alimentos contribuye-
ron a los mencionados sesgos, se compararon las ingestas
promedio de grupos de alimentos clasificados en las mis-
mas categorias en el CFAy el RA-3d. Mediante el calculo de
la diferencia porcentual y la prueba T, se determin6 que
el CFA-UP sobreestima la ingesta de leche y yogur, pany
galletitas, frutas, vegetales y endulzantes, dulces y mer-
meladas y subestima la ingesta de huevos, carnes frescas,
grasas y frutos secos y semillas. Los resultados se anexan
como material suplementario.

Reproducibilidad del CFA-UP

Los datos de reproducibilidad se presentan en la Tabla 4. El
r vari6 entre 0,58 y 0,76, lo que indica una correlacién de
moderada a muy fuerte. Los CCl obtenidos, se relacionan
con una buena correlaciéon para carbohidratos, azliicares
totales, proteinas, grasas totales, acidos grasos saturados,
colesterol y fibra (CCl entre 0,75y 0,9). Para la ingesta de
energia total, acidos grasos monoinsaturados y dacidos
grasos poliinsaturados, la concordancia fue moderada (CCl
entre 0,5y 0,75). Con respecto a la ingesta promedio de
nutrientes, no hubo diferencias estadisticamente significa-
tivas entre CFA-UP1 y CFA-UP2y las diferencias porcentua-
les fueron menores al 10% en todos los casos.

Consumode azticares libres y de alimentos ultraprocesados

La ingesta de energia total promedio fue de 2.179, DE:541
kcal/d. La ingesta de azlcares totales fue de 16,4, DE:6,6%
de la ingesta usual de energia total, con un minimo de
7,75% y un maximo de 38,5%. La ingesta de AL fue de 9,3,
DE:5,4% de la ingesta usual de energia total, con un mini-
mo de 3,2% y un maximo de 36,4%. El consumo de UP re-
presenté el 35,3, DE:12,4% de la ingesta usual de energia
total, con un minimo de 8,7% y un mdximo de 61,9%.

‘ DISCUSION

El CFA-UP es el primero en su tipo que permite estimar
la ingesta de azlcares totales, AL y UP en poblacién Ar-
gentina. La validacidn relativa del cuestionario se realizo
comparando la ingesta de energia total y de nutrientes
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Media
1C95%

KI'abla 3. Andlisis de Bland-Altman entre el CFA-UP1y el RA-3d. \

Limite de acuerdo inferior

Limite de acuerdo superior

1C95% IC95%

AGS: Acidos grasos saturados; AGMI: Acidos grasos monoinsaturados; AGPI: Acidos grasos poliinsaturados; kcal/d: Kilocalorfas por dia;
g/d: Gramos por dia; mg/d: Miligramos por dia; IC95%: Intervalo de confianza del 95%.

con la obtenida en un registro alimentario estructurado
y autoadministrado, el que consideré un método de re-
ferencia adecuado por no tener errores correlacionados
con el CFAZ. Con respecto a la ingesta de nutrientes, se
obtuvieron niveles de concordancia entre aceptables y
muy buenos entre ambos métodos; asimismo, aunque los
CFA suelen sobreestimar la ingesta de energia total, la
concordancia con el método de referencia a nivel grupal e
individual fue muy buena y se obtuvo un valor de ingesta
de energia total promedio similar al reportado en estu-
dios previos?®?,

Una de las fortalezas de CFA-UP es que fue disefa-
do y validado para recopilar datos de consumo de UP
y que la composiciéon de los mismos se extrajo de los
rétulos nutricionales de los alimentos comercializa-
dos en el pais; ademads, se basa en el sistema NOVA
de clasificacion de alimentos, el mds ampliamente
utilizado a nivel internacional®® y utiliza el porcenta-
je de la ingesta de energia total diaria como indicador
de consumo. Este indicador ha sido propuesto por la red
internacional INFORMAS como un indicador que se puede
utilizar a nivel mundial para monitorear los cambios en la
calidad de la dieta de la poblacion en funcion del tiempo
y entre paises?.

Mediante estimaciones realizadas a través de encuestas
de gastos de hogares?, se encontré que el consumo de UP
en Argentina aumentd del 26% de la ingesta de energia
total en el afio 2005, al 29% en el afio 2013. Utilizando
CFA-UP, obtuvimos un consumo del 35,3%, lo que sugiere
una tendencia en alza como se observa en otros paises.
Por ejemplo, en Estados Unidos®, la ingesta de UP au-
ment6 del 53,5% en el afo 2001, al 57% en el afo 2017,
mientras que en Europa® el consumo de UP varia segin
cada pais entre el 14 y el 44% de la ingesta de energia
total diaria.

Con respecto al consumo de azlcares totales, encontra-
mos un valor del 16,4% de la ingestade energia total,
el cual se encuentra por debajo del 20,6% reportado
recientemente en el estudio ELANS®®. Esta discrepancia
puede deberse a que la muestra del ELANS es repre-
sentativa del pais, abarcando regiones con un elevado
consumo de azlcar de mesa. Asimismo, encontramos un
consumo de AL que da cuenta del 9,3% de la ingesta de
energia total.

La principal limitacién del CFA-UP es que su tiempo de eje-
cucién es de aproximadamente media hora debido a su ex-
tensién y al uso de la guia visual de porciones y pesos de
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alimentos como material de soporte, lo que en ocasiones
puede provocar agotamiento por parte de los entrevistados.

‘ CONCLUSIONES

Los datos obtenidos permiten concluir que el CFA-UP cons-
tituye una herramienta adecuada para la clasificacién de
individuos de acuerdo a su ingesta de energia, nutrientes y
alimentos, incluyendo a los azlcares totales, ALy UP.
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KTabla 4. Reproducibilidad del CFA-UP1 vs. CFA-UP2.

Prueba T Diferencia
(o(d] pareada porcentual
(valor-p) media (%)
OO 0175*** ..................................................

r
Energia total (keal/) 062
Carbohidratos {g/d) 72
Azicares totales (g/d) 076"
o e
Cmes i 073

Colesterol (mg/d) 0,61*** 0,87***
F,bra(g/d) ............................................................... 0167*** .....................................
Azucares|,bre5(%de|aenerg|atota|) 0171*** ............. 0,88*** ..................................................
 Alimentos ultraprocesados (% de la energfa total) . 0,69+ | 085%* . 0170 3,

~

0,81%**
0,847**
0,79***
0,77***

AGS: Acidos grasos saturados; AGMI: Acidos grasos monoinsaturados; AGPI: Acidos grasos poliinsaturados;
kcal/d: Kilocalorias por dia; g/d: Gramos por dia; mg/d: Miligramos por dia; r: Coeficiente de correlacién de Pearson;
CCI: Coeficiente de correlacion intraclase; ***valor-p<0,001.
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> Risk of malnutrition and oral nutritional support in a cohort of hospital inpatients

Introduction: The disease-related malnutrition is considered a serious problem since it is strongly

related to higher mortality rates, longer hospital stays, and increased costs for medical care. A

» highly associated risk factor has been the decreased oral intake during the hospital stay; however,

Malnutrition; the use of oral nutritional supplements allows to heal the malnutrition burden having positive

Hospital Inpatients; results. Objective: To evaluate the hospital malnutrition risk and the oral nutritional supplements
effect for 4 days in anthropometric variables, energy, and protein intake in hospital inpatients.

Methodology: A cohort study, in a third-level hospital in which within the first 24 hours of the
admission, the malnutrition risk was assessed (NRS-2002), the prescribed oral nutritional

Oral Nutrition
Supplement;

Nutritional supplements, its follow-up during a 4-day consumption and its impact on weight, body mass index
Adequacy; and muscle strength estimated by dynamometry were analyzed; additionally, the nutritional
Nutrition support. intake (energy and proteins) was assessed.

Results: A total of 290 patients (167W/123M) were assessed, with an average age of 54.7£17.3
years. The malnutrition risk prevalence at hospital admission was 50.3% and from the total
patients, 10.3% (n=30) received oral nutritional supplements. After the consumption of oral
nutritional supplements, an increased energy consumption was shown in those with a >50%
adherence during the 4 days, we found an increased energy adequacy percentage of 73.6+33
to 101+32 (p=0.003) and protein adequacy 75.8+45 to 108458 (p=0.016), with appropriate
tolerance. No differences were documented in anthropometric and arm strength variables.

Conclusions: The use of oral nutritional supplements during the hospital stay increases
considerably the energy and protein consumption in patients with a >50% adherence with
appropriate tolerance.
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) Riesgo de desnutricién y soporte nutricional oral en una cohorte de pacientes hospitalizados

RESUMEN

Introduccién: La desnutricién relacionada con la enfermedad esta relacionada con mayores ta-
sas de mortalidad, estadias hospitalarias y costos de atencién. Un factor de riesgo altamente
asociado es la disminucién de la ingesta oral durante la estancia hospitalaria; sin embargo, el
uso de suplementos nutricionales orales es una opcién para mejorarla. Objetivo: Evaluar el riesgo
de desnutricion hospitalaria y el efecto de los suplementos nutricionales orales durante 4 dias en
variables antropométricas, ingesta energética y proteica en pacientes hospitalizados.

Metodologia: Estudio de cohorte en un hospital de tercer nivel, en el que dentro de las primeras
24 horas del ingreso se evalud el riesgo de desnutricion (NRS-2002), los suplementos nutriciona-
les orales prescritos a los pacientes y su sequimiento durante 4 dias, se analiz6 el consumo diario
y suimpacto en el peso, indice de masa corporal y fuerza muscular estimados por dinamometria;
ademds, se evalud el aporte nutricional (energia y proteinas).

Resultados: Un total de 290 pacientes (167M/123H) fueron evaluados, con edad promedio
54,7¥17,3 afos. La prevalencia del riesgo de desnutricién al ingreso hospitalario fue del 50,3%
y del total de pacientes, el 10,3% (n=30) recibieron suplementos nutricionales orales. Tras el
consumo de suplementos nutricionales orales, se evidencié un mayor consumo energético en
aquellos con una adherencia >50% durante los 4 dias; encontramos un porcentaje de adecua-
cién energética incrementado de 73,6+33 a 101432 (p=0,003) y adecuacién proteica de 75,845
a 108458 (p=0,016), con tolerancia adecuada. No se documentaron diferencias en las variables
antropométricas y de fuerza de brazo.

Conclusiones: El uso de suplementos nutricionales orales durante la estancia hospitalaria au-
menta considerablemente el consumo de energia y proteinas en pacientes con una adherencia
>50% con tolerancia adecuada.

1. In the adult population the use of oral nutrition supplements within the hospital
setting allows to alleviate the malnutrition. However, only limited research has
been done to quantify benefits of interventional nutrition care.

2. After the consumption of oral nutritional supplements, an increased energy
(25%) and protein (32%) consumption was shown with appropriate tolerance.
This can contribute to contrast low intake that occurs and thus prevent or treat
malnutrition.

3. The findings demonstrate that oral nutrition supplements be a good tool to
impact the nutritional adequacy. Individualized early implementation of nutrition
therapy for malnourished patients can led to fewer complications rates.

Martinez-Matsumoto P, Castillo-Martinez L, Medina-Vera |, Tello-Santillan J, Reyes-Ramirez AL, Serralde-Zaniga
AE. Risk of malnutrition and oral nutritional support in a cohort of hospital inpatients. Rev Esp Nutr Hum Diet.
2022; 26(2): 147-55. doi: https://10.14306/renhyd.26.2.1635
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‘ INTRODUCTION

The European Society for Clinical Nutrition and Metabolism
(ESPEN) defines the disease-related malnutrition as a weight
loss related to the disease or a deficit in specific nutrients?,
the prevalence varies between 20-50% in hospitalized
adults. The malnutrition etiology can be given by increased
catabolism, a low nourishment and energy supply that
could be secondary to a low intake and/or the decreased
nourishment absorption?.

Within this last item, decreased oral intake during hospital
stay has been documented as a risk factor associated
to malnutrition (OR=3.07, CI95%: 1.84-51, p<0.001):.
However, the use of oral nutrition supplements (ONS) within
the hospital setting allows to alleviate the malnutrition
burden having as an impact decreased hospital stay days,
even though frequently this supportis during relatively short
periods, due to a great variety of ONS, they are adapted to
specific clinical conditions.

The use of ONS in patients with disease-related malnutrition
reduces significantly the hospital readmissions as compared
to the routine care (OR=0.59, CI95%: 0.43-0.80, p=0.001)~.
Therefore, produces profitable outcomes, and cost savings,
reporting a 12.2% in patients with abdominal surgery
(p=0.027)> and prevented the development of 2,896+632
pressure ulcer cases per year, while releasing 12,396+4991
bed days, which translated in €2,869,526+2,078,715 per
year in savings®. The objective of this study was to assess the
risk of hospital malnutrition and the effect of ONS during
4 days in anthropometric variables, energy and protein
nourishment consumption in patients admitted in a third-
level hospital.

‘ METHODOLOGY

A cohort study was carried out in a third-level hospital in
Mexico City during one month (April 2018), in which the
consecutive patient was admitted. The eligible adult patients
that were admitted to the hospitalization area; as exclusion
criteria: critical patients, presence of chronic kidney and
hepatic disease, with exacerbated or active intestinal
inflammatory disease, with nutrition support at admission.
His/her malnutrition risk on admission using the tool
Nutritional Risk Screening-2002 (NRS-2002)’, and nutrition
status were assessed (for dietitian nutritionists and physician
nutrition specialist members of clinical nutrition service.

The anthropometric measures were taken with an electronic
scale (8721321959; SECA) for the body weight; the height
was measured with a wall-mounted stadiometer (tape
Lufkin executive thinline W606P) and for those patients that
could not stand up, the formulas knee-heel length (KHL)®
were used to calculate the height; the Chumlea formula was
used to predict weight and height®. The muscle strength
estimated with hand dynamometry was measured with a
dynamometer (Takei® 5401)°.

The intake balance was collected by a multiple-step 24-
hour recall®; in which the quantity of food that was
consumed by the patients in 24 hours was recorded, and
afterwards a caloric count was carried out reporting grams
of carbohydrates, proteins, and lipids, and total kilocalories.
The adequacy percentage was calculated considering the
caloric and protein requirement calculated from the fast
formula outlined by American Society for Parenteral and
Enteral Nutrition (ASPEN)* and National Institute and Care
Excellence (NICE)*® guidelines, taking this value as 100%,
was taken as an appropriate intake value of 280% of the
recommendation?,

The ONS prescription was observed and there was a
4-day follow-up; during this period of time, the consumed
energy and protein intake was assessed. The patients
were asked about their consumption and it was confirmed
with the quantity of product in the cans measured as a
percentage remaining; also, the patient was asked as
an open question if the ONS consumption caused any
gastrointestinal symptoms, e. g.: bloating, diarrhea, nausea,
vomiting, constipation.

The variable distribution was determined using the
Kolmogorov-Smirnov statistical test. The quantitative
variables were expressed as average tstandard deviation
and the qualitative variables as percentage. To compare
the baseline vs final measurements a paired t test was used
or the statistics Xi? as per the variable type. To compare
the variables of those that consumed ONS vs. those who
did not, the T Student statistics were used for independent
samples. The significant value of p was established <0.05.
The data was analyzed by the SPSS program (version 25,
SPSS Inc, Chicago, IL). This study was approved (number
2119) by the Institution’s Ethics and Research Committees.

‘ RESULTS

A total of 290 patients (167W/123M) were included, 10.3%
(n=30) were prescribed with ONS, and the remaining
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89.7% (n=260) were not prescribed with ONS. The patients
that had an ONS prescription showed significantly more
malnutrition (less body weight, BMI, muscle strength,
as well as a higher percentage of malnutrition risk on
admission) (Table 1).

The participants who received ONS, 58.6% received
hyperenergetic formula, 17.2% standard formula, 13.8%
formula to improve glycemic control, and 10.4% other
formulas. Of patients included 66.6% had a >50% ONS
consumption during the 4 days they were observed,
because they did not like the taste, lost their appetite or
presented some gastrointestinal symptoms. According
to the presence of gastrointestinal symptoms during the
follow-up of ONS consumption, the first and second day,
90.1% did not show symptoms and on day 3 and 4, 96.7%.
A patient showed appetite loss throughout the follow-up;
another patient reported abdominal distention on days 1

and 2, but not for days 3 and 4. Finally, another patient
showed diarrhea the first two days but did not report any
symptoms on days 3 and 4.

After the consumption of ONS, the participants showed
a significant increase in consumed and in the energy
adequacy percentage; on the baseline, 44.8% of the
subjects that received ONS showed a <65% calorie
adequacy percentage and 37.9% of the participants
showed a >80% calorie adequacy percentage. For the
baseline protein adequacy percentage, 41.4% of the
patients that received ONS showed a <65% adequacy
percentage and 44.8% of the participants showed a >80%
protein adequacy percentage.

The proportion of subjects with a <65% calorie adequacy
decreased to 21.5% and the proportion of participants
with a 280% calorie adequacy percentage increased to

KI'able 1. Baseline Characteristics Stratified by Who Received ONS. \
: Without ONS : With ONS
n=260 n=30 , P

Agelyears 54 +19 55421 . 0819
Weight(kg) 67.5£15 53115 <00001
BMI(kg/m) 25753 213+45 <00001
 Muscular strength (kg) 177 £10 126+9 0009
Consumed energy (kal) 1218 + 417 1079 + 507 - ol04
“E;nsume&”énergy (g/kg of b(;('ﬁ'ily weig'ﬁut')u 19+7 21+10
' Consumed protein (g) 539425 50+27
Wé;nsumet':im;‘)rotein (g/kg of bééily Weig"ﬁ‘;)‘ 0.8+04 09+05
Energy adequacy (%) 777 +28 732+32
Protein adequacy (%) 68.3+35 76 + 4.2
Risk of malnutrition NRS, score 2419 34418
 *Risk of malnutrition NRS, n (%) 121 (46.5) 25 (83.8)
Diagnoses,n (%)
""""" Respiratory 3(12) 000 -
"""""" G astroiﬁ{éstinal 50 (19.2) 5(16.7) -
‘‘‘‘‘‘‘‘‘‘ R coo oo e —
"""""" O ncolog'g/m 86 (33) 6 (20) D
""""" Infectiology 63 (24.3) 13 (433) T
""""" Others 49 (18.8) 6 (20) L j

BMI: Body mass index; NRS: Nutrition risk assessment; ONS: Oral nutritional support.
T statistic analysis of independent samples, *Xi2
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60.7% at the end of the 4-day follow-up. The proportion
of subjects with a <65% protein adequacy percentage
decreased to 21.4% and the proportion of participants
with a 280% protein adequacy percentage increased
to 53.6% (Figure 1). However, an important concern in
this type of interventions is the adherence to the ONS
consumption, therefore, the analysis was carried out in
those that during the 4-day consumption had a 250%
ONS adherence and it was documented that 66.6% of the
participants had adherence during follow-up.

When analyzing only the patients with adherence, we
observed a significantincrease in the energy consumption,
taking the energy adequacy percentage from 73.6+33%
to 101+32% (p=0.003). Similarly, a significant increase in
the protein consumption was observed, which increased
the adequacy an average of 75.8445% to 108 + 58%
(p=0.016) (Figure 1).

No changes were found in anthropometric variables or
in arm strength when comparing baseline and at day 4
measurements when analyzing all patients or only those
who consumed >50% of the ONS (Table 2).

[}

‘ DISCUSSION

In this study we observed that after the follow-up of
patients prescribed with ONS, the calorie consumption
increased significantly. It's been considered that one
of the factors that impacts the most in the onset of
intrahospital malnutrition is the calorie deficit'>. This
calorie deficit has been related to the increased clinical
complications in patients; when the accrued negative
energy balance exceeded 10,000 kcal during the hospital
stay, the mortality was greater than 85%?.

It is common that patients don’t consume 100% of the
indicated ONS, mainly due to the flavor or gastrointestinal
symptoms that may arise?. In this study, although it is
an important factor, the energy and protein consumed
increased. It is an important finding because it is known
that the protein requirement increases in hospitalized
patients due to a sustained catabolism that occurs in a
hypermetabolic state.

This intensifies the bodily protein decomposition,
manifesting as a protein negative net balance, that can

A
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Figure 1. Percentage of Ingested Calorie and Protein Adequacy, Before and 4 Days After the ONS Consumption.
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Adequacy percentage: A) of calories; B) of proteins. The percentage show the proportion of patients that were within each range of calorie
adequacy; the red line shows the calorie adequacy percentage mean.
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KI'able 2. Assessment After the 4 Days in Which Patients Received ONS.

Variables Al that(;e::(i)\;ed ONS P?SI?)[‘:/:s‘c;:iturn(:;:;ﬁdag::r:vrlltc: :
(n=20)
T e 4 days SR SO Baselme . days g
we,ght(kg) ............................................... 525111 ......................................... 5 o 111 o8 109 ................................
BM| (kg/mz) .............................................. 208139 ....................................... élA 144 o 139 .................................
Muscmarstrength(kg) ........ 12519 ...... 125 192 s 199 ..........................
consumEd energy (kca|) ................... 12871433 .................................... 1 ,039 1A58 s 1395 ................................
Consumedpmtem(g) B S 6 8 123 DS S 4 o t27 o 535 ...........................
Consumed energy (g/kg Weiaht) e 249111 ST 2 e ilo s 198 ...........................
Consumed PrOtem(g/kg We'i‘éht) ......................... 1311 ............................................ . 06 ..... i 07 ...................................
Energyadequacy (%) ‘‘‘‘‘ ......... 9 0 i35 ....... 7 e t33 o1 i32 ..........................
Pmtemadequacy (%) ............................ 9 3 +56 .......................................... 758 145 108 158 ..................................

BMI: Body mass index; ONS: Oral nutritional support.

Paired T statistical analysis.

be noted clinically by the weight loss, nitrogen negative
balance and skeletal muscle wear. Therefore, providing
an adequate supply of dietetic protein is important in
this population. However, as with the energy deficit, the
protein input deficit is related with unfavorable outcomes
for the patient'®

Patients with chronic diseases tend to suffer a suboptimal
nutritional state secondary to their baseline pathology*°.
Therefore, it is important to identify early the hospitalized
patients with malnutrition risk to give nutritional
support customized. A third of the patients that are
admitted at the hospital in developed countries have
certain degree of malnutrition and among the patients
that are not malnourished when admitted, a third
will develop malnutrition during their hospital stay?.
Hospital malnutrition is associated with substantial
costs, suggesting the need to establish procedures for
screening, diagnosing, and treating malnutrition®.

Therefore, the intrahospital malnutrition prevalence is
highly variable, from 13-88% depending on the population
type, disease type and the criteria used to identify it?>?3,
the prevalence found is in the range described in the
literature. The disease-related malnutrition is associated
to an inflammatory component and these can also

increase the nutrient requirements while promoting a
catabolic state?. However, the use of ONS is a tool that
can be used in any hospital, to lower the complications
that a patient can suffer with a suboptimal nutritional
state (Figure 2). In addition to a change in diet and, if
necessary, nutritional support should be initiated.

One of the limitations of the study is the design
observational, sample size and the short follow-up,
however the number of malnourished adult patients
with adequate protein intake on 4™ day of admission is a
performance indicator®. However, it is worth mentioning
that they did not decrease either; the follow-up was too
short to observe an increased body weight. Huynh et al.
observed a 2.6% increase in body weight after 4 weeks
of ONS consumption, and it was greater after 12 weeks
(4%)%6.

‘ CONCLUSIONS

Theuseoforalnutritional supplementsincreasesconsiderably
the energy and protein consumption in patients with a
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This figure summarized the main findings of the research. Use of oral nutrition supplements during the hospital stay improves

considerably the energy and protein consumption.

>50% adherence with appropriate tolerance, however no
changes were found in anthropometric variables or in arm
strength. Therefore, it proves to be a good tool to impact

the nutritional adequacy.
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) Descripcion de un indicador de calidad de la dieta para su aplicacién en residencias de ancianos:
Quality Index For Nutrition In Nursing Homes - QUINN

PALABRAS CLAVE RESUMEN

Introduccion: Los indicadores de calidad de la dieta (Diet Quality Indicators, DQIns) son herramientas
para evaluar las caracteristicas de patrones de dieta basados en el conocimiento de la relacién entre
los factores dietéticos, los estilos de vida y resultados de salud. El objetivo de este articulo fue proponer
un nuevo indice de calidad de la dieta utilizando un enfoque a priori para su aplicacién en residencias
de ancianos, Quality Index for Nutrition in Nursing Homes, indice QUINN.

Modificaciones de la
Dieta;

Habitos Alimenticios; Metodologia: La eleccion de los componentes se basd en una revision rdpida realizada sobre indices
previamente publicados y los principales grupos de alimentos relacionados con la prevencién de deter-

Comportamiento ; ) 'y L . - .
minados sindromes geridtricos y de las enfermedades crénicas de alta prevalencia en poblacién gerid-

Alimentario;

trica. El indice QUINN se basé en 15 componentes dietéticos-alimentos, 12 de los cuales se referian a
Residencias de alimentos bdsicos de una dieta saludable (verduras, frutas, legumbres, aceite de oliva —preferiblemente
Ancianos; virgen extra—, cereales, lacteos, pescados blancos y mariscos, carnes blancas y huevos, componentes

positivos); otras grasas, carnes rojas y procesadas y dulces (componentes negativos), junto con otros 3
componentes adicionales positivos (variedad de verduras y frutas, pescado azul y cereales integrales).
Cada componente se clasifico en 4 categorias (0, 1, 2 o 3 puntos), con un rango final de 0 a 45 puntos.

Evaluacion Geriatrica.

Conclusiones: Desde nuestro conocimiento el indice QUINN es el primer indice de calidad de la dieta a
priori basado desarrollado especificamente para evaluar los menus ofertados en las residencias de an-
cianos. Esta herramienta proporcionara informacién sobre la calidad de la dieta para el disefio de los
menus. El indice QUINN podria ser un instrumento Gtil para implementar estrategias de intervencion
y asi mejorar de forma sencilla la dieta ofertada en las instituciones que redundaria en la mejora del
estado nutricional y la salud de la poblacién geridtrica institucionalizada.

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

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


www.renhyd.org

Rev Esp Nutr Hum Diet. 2022; 26(2): 156 - 161

Descripcion de un indicador de calidad de la dieta para su aplicacién en residencias de ancianos:
Quality Index For Nutrition In Nursing Homes - QUINN

KEYWORDS

Diet Modifications;
Food Habits;
Feeding Behavior;
Nursing Homes;

Geriatric
Assessment.

MENSAIJES
CLAVE

CITA

Description of a dietary quality indicator for application in nursing homes:
Quality Index For Nutrition In Nursing Homes - QUINN

ABSTRACT

Introduction: Diet Quality Indicators (DQIns) are tools for assessing the characteristics of dietary
patterns based on knowledge of the relationship between dietary factors, lifestyles, and health
outcomes. The aim of this paper was to propose a new diet quality index using an a priori approach for
application in nursing homes, Quality Index for Nutrition in Nursing Homes, QUINN index.
Methodology: The selection of the components was based on a rapid review performed on previously
published indexes and the main food groups related to the prevention of geriatric syndromes and
chronic diseases of high prevalence in the geriatric population. The QUINN index was based on 15
dietary-food components, 12 of which referred to basic foods of a healthy diet (vegetables, fruits,
legumes, olive oil —preferably extra virgin—, cereals, dairy, white fish and shellfish, white meat, and
eggs, positive components); other fats, red meat, and sweets (negative components), together with
3 additional positive components (variety of vegetables and fruits, oily fish, and whole grains). Each
component was classified into 4 categories (0, 1, 2 or 3 points), with a final range of O to 45 points.
Conclusions: To our knowledge the QUINN index is the first a priori diet quality index developed
specifically to evaluate menus offered in nursing homes. This tool will provide information on diet
quality for menu design. The QUINN index could be a useful instrument to implement intervention
strategies to improve in a simple way the diet offered in institutions and to improve the nutritional
status and health of the institutionalised geriatric population.

1. El indice QUINN es una propuesta novedosa y sencilla para estimar la calidad
dietética de los menus de las residencias. Este indice podria ser una herramienta
util para fomentar estrategias de intervencién y asi mejorar la dieta de las
instituciones.

2. El indice QUINN incluyé los componentes dietéticos que representan los grupos
de alimentos y algunas caracteristicas de |a dieta (saludables y perjudiciales) mas
relacionadas con los sindromes geridtricos (SG) y las enfermedades crdnicas de
alta prevalencia en personas mayores.

3. La eleccion de componentes dietéticos-alimentos permitird la aplicacion de
una forma mas accesible en comparacion con otros indices publicados con
componentes dietéticos-nutrientes. El uso de puntos de corte prefijados facilitara
la comparacién de los resultados en salud entre centros.

ll-. La cercania de este indice con la dieta mediterranea hace que sea una propuesta
indicada en la prevencién y el tratamiento de los principales SG y enfermedades

cronicas de alta prevalencia en geriatria.

Hernandez-Ruiz A, Lépez-Trigo JA, Munoz-Ruiz MA, Ruiz-Canela M, Molina-Montes E, Lépez-Mongil R.
Descripcién de un indicador de calidad de la dieta para su aplicacién en residencias de ancianos: Quality Index
For Nutrition In Nursing Homes - QUINN. Rev Esp Nutr Hum Diet. 2022; 26(2): 156-61. doi: https://10.14306/
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‘ INTRODUCCION

Seguir una dieta adecuada es uno de los pilares fundamen-
tales para mejorar la salud®. Esta cuestion es especialmen-
te importante en personas en riesgo de desnutricién, como
es el caso de la poblacién geridtrica institucionalizada? Los
sindromes geridtricos (SG) son un conjunto de cuadros ori-
ginados por la conjuncién de enfermedades que alcanzan
una enorme prevalencia en personas mayores.

Los indicadores de calidad de la dieta (Diet Quality Indicators,
DQlns) son instrumentos que permiten valorar la calidad
de los patrones de dieta segln su asociacién con enfer-
medades?. Varios autores han revisado la definicién de los
indicadores y han discutido los criterios que deben consi-
derarse para evaluar este concepto®. Aunque los DQIns se
han utilizado fundamentalmente en estudios epidemiol6gi-
cos*, su uso para valorar los menus ofertados en colectivos
institucionalizados podria ser otro campo de aplicacion.

Existen numerosos indicadores de calidad relacionados
con el seqguimiento nutricional en residencias®. El objetivo
de este estudio fue proponer y describir un nuevo DQIns
para valorar la calidad de los mends ofertados en las resi-
dencias de personas mayores.

‘ METODOLOGIA

Propuesta del indice QUINN: Para evaluar la calidad de
la dieta en residencias de ancianos, se propone un instru-
mento desarrollado con metodologia a priori. A este nuevo
indicador se le ha denominado indice de calidad de la nu-
tricion en las residencias de ancianos: QUINN - QUality Index
for Nutrition in Nursing homes.

Seleccion de los componentes dietéticos: La seleccion de
los componentes dietéticos se basé en una revisién ra-
pida® (Rev Rap) de los alimentos mas asociados con de-
terminados SG vy fue realizada en MEDLINE (PubMed). Se
establecieron como criterios de inclusion, articulos sobre
los principales grupos de alimentos y los principales SG
y se aplicaron filtros por tipo de estudio (ensayo clinico,
estudio comparativo, metaanalisis, estudio observacional
y revision sistematica), humanos, sujetos de mas de 65
afos y que hubieran sido publicados entre enero-2010 y
diciembre-2020.

Seleccion del sistema de puntuacién: Se realizé una bus-
queda de indices para proponer el sistema de puntuacion
con los siguientes criterios de inclusién: investigaciones
donde se han aplicado estas herramientas, desarrollados a
priori, dentro de los subtipos de indices se incluyeron Gnica-
mente los de alimentacién saludable en general o disefia-
dos de forma especifica para un envejecimiento saludable,
en personas mayores de 65 afios y en poblacién espafiola.

Criterios del indice QUINN: componentes y sistema de
puntuacion

Descripcion de los componentes dietéticos: La eleccién de
los componentes dietéticos y su justificacion se realizé me-
diante una busqueda reproducible por medio de la cual se
recuperaron 1.270 articulos y finalmente, se seleccionaron
24 publicaciones (ver Material Suplementario).

El indice QUINN incluyé los componentes dietéticos que
representan los grupos de alimentos y algunas caracteris-
ticas de la dieta (saludables y perjudiciales) mds relacio-
nadas con determinados SG y las enfermedades crénicas
de alta prevalencia en personas mayores de 60 afios”®. En
total se seleccionaron 15 componentes dietéticos-alimen-
tos, 12 eran basicos: verduras, frutas, lequmbres, aceite de
oliva (preferiblemente, virgen extra), cereales, lacteos, pes-
cados blancos y mariscos, carnes blancas, huevos (positi-
vos); y otros alimentos potencialmente perjudiciales (otras
grasas, carnes rojas y procesadas y dulces). Se considera-
ron componentes adicionales para evaluar caracteristicas
especiales de la dieta: variedad de verduras y frutas, pes-
cados azules y cereales integrales.

Descripcién de los componentes dietéticos-alimentos bdsicos:

1. Verduras: plato principal (pp) (150-200 g) y guarni-
cién (guarnic.) (50-75 g).

Frutas (200-250 g).

Legumbres: pp (60 g) o guarnic. (30 g).

Aceite de oliva (10 g).

Cereales: pan (60 g), pasta y arroz (pp, 60 g o guarnic.
30q).

6. Lechey productos ldcteos. Los ldcteos azucarados no
se incluyen. Leche (250 g), yogur (250 g), queso fresco
(90 g) y quesos curados (30-50 g).

v B W N

7. Pescados blancos y mariscos: pp (200 g) o guarnic.
(30-40 g).

8. Carnes blancas: pp (200 g) y guarnic. (50 g).
9. Huevos (60 g).
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10. Otras grasas (10 g).
11. Carnes rojas y procesadas: pp (120 g) y guarnic. (40 g).

12. Dulces: galletas (25 g), bolleria (60 g), bebidas azuca-
radas (200 ml), helados (125 g) y azucar (5-10 g).

Descripcién de los componentes dietéticos-alimentos adicionales:

13. Variedad de verduras y frutas (variedad cada 3 dias).
14. Pescado azul: pp (200 g) o guarnic. (30-40 g).

15. Cereales integrales (% de cereales integrales respecto
a la ingesta total).

Sistema de puntuacién: Se seleccionaron 3 indices que
cumplian los criterios de elegibilidad. Se estudiaron los sis-
temas de puntuacién (puntos de corte) y se modificaron
algunos para que fueran mds especificos segln el conoci-
miento actual de los grupos de alimentos-salud. Debido a
que no se encontré ningdn indice desarrollado en pobla-
cion institucionalizada, se establecié como punto de refe-
rencia una publicacién sobre el estudio de la calidad de la
dietas ofertadas en residencias de ancianos® que utilizaba
las frecuencias de consumo de alimentos en la guia espa-
fiola de alimentacién saludable adaptada a las personas
mayores (SENC)¥. Finalmente, se realizaron ligeras modi-
ficaciones para adaptar los puntos de corte al medio resi-
dencial con el objetivo de proponer una herramienta para
realizar intervenciones de forma factible.

Cada componente se clasificé en cuatro categorias (0, 1,
2 y 3 puntos), ponderacién equitativa y puntos de corte
preestablecidos. El rango de puntuacién total del indice
QUINN oscilé entre 0 a 45 puntos (valores mds altos, me-
jor calidad de dieta). Las categorias que se proponen para
posteriormente realizar estudios de dieta-salud son: “muy
baja” (0 a 8 puntos), “baja” (9 a 17 puntos), “moderada”
(18 a 26 puntos), “buena” (27 a 35 puntos) y “muy buena”
(236 puntos).

Una descripcién de los componentes incluidos y su sistema
de puntuacién se muestra en la Tabla 1.

Recomendaciones de la aplicacion del indice QUINN en el
medio residencial: Se recomienda estimar de forma basal la
puntuacion del mend y aplicarlo cada 3 meses, debido a que
es el periodo recomendado en las herramientas de valora-
cién del riesgo nutricional. Se propone como objetivo llegar
a la categoria denominada como dieta de calidad “buena”
(27-35 puntos).

Si el centro no llegara a la puntuacién minima del indica-
dor QUINN (calidad, buena, 27 puntos), se recomienda la

mejora paulatina de los criterios. Se sugiere una mejora de
1 punto cada mes con el objetivo de conseguir la puntua-
cién 6ptima en un plazo de 6-12 meses.

Los componentes por mejorar dependerdn de las caracte-
risticas del centro y de la factibilidad para conseguir cam-
bios. Para el sequimiento, asi como sus posibles modifica-
ciones es conveniente contar con un equipo supervisado
por geriatras, dietistas-nutricionistas y jefe de cocina, que
puedan revisar tanto la dieta basal como las modificacio-
nes acordadas en consenso con el equipo sociosanitario.

CONSIDERACIONES DEL ESTUDIO DE LA DIETA
DE PERSONAS MAYORES INSTITUCIONALIZADAS

Los métodos de estimacién de la ingesta dietética median-
te pesada suelen ser los ideales®, pero en determinadas
circunstancias no son viables, fundamentalmente por la
falta de personal dedicado a la dietética. Para estimar la
dieta y realizar intervenciones, uno de los métodos alter-
nativos recomendados para este colectivo es el registro
dietético por observacién. En estos métodos las anotacio-
nes no las realiza el encuestado si no un encuestador. Por
todo ello, se considera que la aplicacién del indice QUINN
mediante la valoracién de los mends, puede ser un méto-
do apropiado para estimar de forma sencilla y rdpida, la
ingesta ofertada en pacientes institucionalizados.

Se recomienda que varios profesionales colaboren en la
recogida de datos inicial para estudiar la situaciéon basal
y programar las modificaciones pertinentes con evalua-
ciones trimestrales. Para conocer la ingesta real del menu
que es consumida por los residentes, se aconseja la va-
loraciéon de al menos una submuestra de los sujetos y se
recomienda designar un responsable que haga participe al
resto del equipo implicado. Considerando la falta de estu-
dio de los menus ofertados en las residencias de personas
mayores y la baja calidad nutricional que se ha observado
en algunas investigaciones®, el indice QUINN podria ser
una herramienta interesante para comenzar a utilizar en
residencias.

‘ CONCLUSIONES

El indice QUINN es una propuesta novedosa y sencilla
para estimar la calidad de la dieta de los mends oferta-
dos en las residencias. La elecciéon de componentes dieté-
ticos-alimentos permitird la aplicacién de una forma mas
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Index for Nutrition in Nursing homes, QUINN).

KI'abla 1. Componentes y sistema de puntuacién del indice de Calidad Nutricional en Residencias de Ancianos (QUaIity\

Componentes grupos de alimentos, alimentos y caracterlstlcas de la dieta

13. Variedad de verduras y frutas
(variedad cada 3 dias)

15. Cereales integrales (% de cereales
integrales respecto a la ingesta total : > 60

2 Incluye verduras cocinadas y crudas. ® No incluye los zumos (ni naturales, ni comerciales con o sin aztcar).
¢ Consumo total de cereales (integrales y refinados: pan, arroz, pasta, cereales y derivados). No incluye galletas ni bolleria.
4 No incluye lacteos azucarados ni postres ldcteos azucarados. ¢ Incluye todo tipo de grasas y aceites excepto el aceite de oliva.
fIncluye galletas, bolleria, bebidas azucaradas, helados y azucar.
Las categorias de puntuaciones totales se establecieron como: “muy baja” (0 a 8 puntos), “baja” (9 a 17 puntos),
“moderada” (18 a 26 puntos), “buena” (27 a 35 puntos) y “muy buena” (> 36 puntos).

accesible en comparacién con otros indicadores publi-
cados con componentes dietéticos-nutrientes. El uso de
puntos de corte prefijados facilitara la comparacion de los
resultados en salud entre centros. El indice QUINN puede
ser una herramienta Util para fomentar estrategias de in-
tervencion para mejorar la dieta de las instituciones y serd
de utilidad en la valoracién de la calidad asistencial. Su
cercania con la dieta mediterranea hace que sea una pro-
puesta indicada en la prevencién de SG y enfermedades
crénicas de alta prevalencia en geriatria.
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Sra. Directora:

El titulo de un articulo cientifico es un aspecto clave para
la divulgacién y difusién de la ciencia, puesto que, junto al
resumen, supone el primer contacto de la persona lecto-
ra con esa investigacion®. Ademds, los términos usados en
el titulo son elementos importantes para la indexacién del
articulo en las bases de datos y, por tanto, para su recupe-
racién en los procesos de blsqueda de literatura cientifica®
En este sentido, el nimero de veces que un articulo es visto,
leido y/o descargado puede estar influenciado por su titulo,
condicionando tanto su impacto en la comunidad cientifi-
ca como su repercusiéon medidtica; aspectos cuantificables

mediante las métricas habituales y las interacciones en re-
des sociales, respectivamente?.

Por ello, a la hora de redactar el titulo de un articulo, es
importante que el enunciado sea descriptivo, claro y con-
ciso, cuyos términos sean suficientemente representativos
de la investigacion realizada“. Con el objetivo de ayudar a
las personas investigadoras en la redaccién de sus manus-
critos y de mejorar la calidad de la publicacién de las inves-
tigaciones en salud, la red EQUATOR (Enhancing the QUAIity
and Transparency Of health Research; https://www.equator-
network.org/) ha desarrollado diferentes guias para el re-
porte y la publicacién de los principales disefios de estudio.
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Respecto a sus directrices, estas guias incluyen como el
primero de sus items la recomendacién de que el titulo
contenga informacién sobre el disefio de estudio llevado
a cabo® Asi, en términos de fiabilidad y transparencia de
la literatura cientifica y para mejorar la reproducibilidad
de las investigaciones, numerosas revistas cientificas,
como la Revista Espafiola de Nutricién Humana y Dietética
(RENHyD), recomiendan a sus autores el uso de las guias de
la red EQUATOR.

En consecuencia, hemos explorado el cumplimiento de la
inclusién del disefio de estudio en el titulo de los articulos
de investigaciéon (estudios observacionales, experimenta-
les, cualitativos, de validacién, mixtos y de caso/series de
casos), articulos de revisién y protocolos publicados en la
RENHyD entre abril de 2017 y diciembre de 2021. En este
periodo, se publicaron 158 articulos de investigacién, revi-
sién y protocolos de los cuales el 41,8% (n=66) incluyeron el
disefio de estudio en sus titulos. En particular, la totalidad
de los articulos cualitativos, de reporte de un caso/serie de
casos y los protocolos reportaron el tipo de estudio en su
titulo, seguidos de los estudios de revisién (64,0%) y valida-
cion (62,5%). Sin embargo, los disefios de estudio mas co-
munes en el campo de la investigacion sociosanitaria, como
los estudios experimentales, observacionales y mixtos mos-
traron un porcentaje de reporte mucho mas bajo (15,4%,
34,0% y 40,0%, respectivamente). Asimismo, |a tasa de cre-
cimiento anual observada respecto a la inclusién del disefio
de estudio en el titulo fue del 16,7%.

Estos datos revelan un porcentaje de inclusion del disefio
de estudio en los articulos originales, revisiones y protoco-
los publicados, en la RENHyD, inferior al 45% en el periodo
estudiado. Por tanto, sugerimos al comité editorial de la
RENHyD que refuerce la inclusién del disefio de estudio en
el titulo de los articulos cientificos previamente a su publi-
cacioén definitiva.

‘ CONTRIBUCION DE AUTORIA

P.F-P y D.P-B concibieron la idea. P.F-P, D.P-B y D.V-G prepa-
raron el primer borrador del manuscrito. 1.C-S y RM-S pre-
pararon la version final del manuscrito. Las cinco personas
autoras aprobaron la versién final.

‘ FINANCIACION

Los/as autores/as expresan que no ha existido financiacién
para realizar este estudio.

‘ CONFLICTO DE INTERESES

Los/as autores/as expresan que no existen conflictos de in-
terés al redactar el manuscrito.

‘ REFERENCIAS

(1) Bahadoran Z, Mirmiran P, Kashfi K, Ghasemi A. The Principles
of Biomedical Scientific Writing: Title. Int J Endocrinol Metab.
2019; 17(4): 98326, doi: 10.5812/ijem.98326.

(2) Annesley TM. The title says it all. Clin Chem. 2010; 56(3): 357-
60, doi: 10.1373/clinchem.2009.141523.

(3) JacquesTsS, Sebire NJ. The impact of article titles on citation hits:
an analysis of general and specialist medical journals. JRSM
Short Rep. 2010; 1(1): 2, doi: 10.1258/shorts.2009.100020.

(4) Grant MJ. What makes a good title? Health Info Libr J. 2013;
30(4): 259-60, doi: 10.1111/hir.12049.

(5) Catala-Lopez F, Alonso-Arroyo A, Page MJ, Hutton B, Ridao
M, Tabarés-Seisdedos R, et al. Reporting guidelines for
health research: protocol for a cross-sectional analysis of the
EQUATOR Network Library. BMJ Open. 2019; 9(3): e022769,
doi: 10.1136/bmjopen-2018-022769.




Revista Espanola de

Nutricion Humana
y Dietetica/ ot oeee

www.renhyd.org

CODINE/EDINEO

Colegio Oficial de Dietistas-Nutricionistas del Pais Vasco/Euskal
Autonomia Erkidegoko Dietista-Nutrizionisten Elkargo Ofiziala
Avda. Madariaga, 1 - 32 « Centro Regus

48014 « Bilbao

secretaria@codine-edineo.org

www.codine-edineo.org

CODINNA - NADNEO

Colegio Oficial de Dietistas-Nutricionistas de Navarra/Nafarroako
Dietista-Nutrizionisten Elkargo Oficiala

C/ Luis Morondo, 4, Entreplanta-Oficina 5

31006 « Pamplona

secretaria@codinna.com

www.codinna.com

CODINUCAN

Colegio Oficial de Dietistas-Nutricionistas de Cantabria
C/ Vargas, 57b-1°D

39010 « Santander

presidencia@codinucan.es

www.codinucan.es

CODINUGAL

Colegio Oficial de Dietistas-Nutricionistas de Galicia
Avda. Novo Mesoiro, 2 - Bajo

15190 « A Corufia

secretariacodinugal@gmail.com

www.codinugal.es

CODINULAR

Colegio Profesional de Dietistas-Nutricionistas de La Rioja
Paseo Francisco Sdez Porres, 1

26009 « Logrofio

codinular@gmail.com

CODINUPA
Colegio Oficial de Dietistas-Nutricionistas del Principado de Asturias

C/ Joaquin Costa, 48 - Planta S6t.
Hotel Asociosaciones Santullano.
33011 . Oviedo

www.codinupa.es

CODNIB

Colegio Oficial de Dietistas-Nutricionistas de Illes Balears
C/ Enrique Alzamora, 6 - 3° 42

07002 « Palma de Mallorca

info@codnib.es

www.codnib.es

CODNIC

Colegio Profesional de Dietistas-Nutricionistas de Canarias
Avda. Carlos V, 80 - 12 planta

35240 « El Carrizal (Las Palmas de Gran Canaria)
secretaria@addecan.es

www.addecan.es

CPDNA

Colegio Profesional de Dietistas-Nutricionistas de Aragén
C/ Gran Via, 25 « Entlo. Dcha.

50006 « Zaragoza
secretaria@dietistasnutricionistasaragon.es
www.dietistasnutricionistasaragon.es

CODINUPA

Colegio Oficial de Dietistas-Nutricionistas del Principado de Asturias
C/ Joaquin Costa, 48 - Planta Sét.

Hotel Asociosaciones Santullano.

33011 « Oviedo

www.codinupa.es

AEXDN

Asociacién Pro-Colegio de Dietistas-Nutricionistas de Extremadura
C/ Prim, 24

06001 » Badajoz

presidencia.aexdn@gmail.com

3 CGCODN:
"’\.‘ ACAQ]:‘MIA https:/ /www.consejodietistasnutricionistas.com
CONSEJO GENERAL \ ESPANOILA pE | AEND
DE COLEGIOS OFICIALES DE NUTRICION :
T . P p— , secretaria@academianutricion.org
Dietistas-Nutricionistas '.\"‘ vy DIETETICA : http://www.academianutricionydietetica.org






