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Abstract
Introduction:  The  consumption  of  ultra-processed  products  (UP) is associated  with  many  dis-
eases in  the  adult,  such  as  arterial  hypertension,  diabetes,  or asthma.
Objective:  To  determine  whether  the  consumption  of  UP  in  children  is associated  with  wheezing
respiratory  diseases  (asthma  or  bronchitis/recurrent  wheezing).
Material  and  methods: A cross-sectional  study  was  conducted  within  the  Follow-up  of  the  Child
for Optimal  Development  (SENDO)  project  (an  open,  multidisciplinary  and multiple  outcome
study of Spanish  children).  The  consumption  of  UP  was  calculated  using  semi-quantitative
questionnaires  on  the frequency  of  food  consumption.  The  foods  were  grouped  according  to
the NOVA  classification,  and  the  daily  consumption  was  estimated  along  with  the  percent-
age of  Kilocalories  from  the  UP.  The  exposure  was  grouped  into  ‘‘high’’  and  ‘‘low’’  from  the
median consumption.  Odds  Ratios  and  95%  confidence  intervals  were  calculated  for  wheezing
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respiratory  diseases  associated  with  the  high  consumption  UP, using  low  consumption  as  a  refe-
rence. Crude  and multi-adjusted  estimators  were  calculated,  and  mixed  regression  models  were
used to  take  into  account  the  correlation  between  siblings.
Results:  In  the 513 children  studied  (51.8%  males,  mean  age  5.2  years),  the mean  consumption
of UP  was  446.76  g/day,  representing  39.9%  of  the  total  calories  ingested.  A high  consumption
of UP  was  associated  with  an  increase  of  87%  in the prevalence  of  wheezing  respiratory  diseases
(OR: 1.87,  95%  CI:  1.01---3.45).  It  was  found  that  a  higher  consumption  of  UP  multiplied  by  2.12
(95% CI:  1.10---4.05)  the prevalence  of  bronchitis/recurrent  wheezing.
Conclusions:  The  results  of this  study  show  a  direct  relationship  between  UP  consumption  and
the prevalence  of  wheezing  diseases  in  children.
© 2021  Published  by  Elsevier  Espa?a,  S.L.U.  on behalf  of  Asociaci?n  Espa?ola  de Pediatr?a.
This  is an  open  access  article  under  the  CC  BY-NC-ND  license  (http://creativecommons.org/
licenses/by-nc-nd/4.0/).
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Consumo  de  productos  ultraprocesados  y  enfermedades  respiratorias  sibilantes  en
niños.  Proyecto  SENDO

Resumen
Introducción:  El consumo  de  productos  ultraprocesados  (UP)  se  relaciona  con  múltiples  enfer-
medades  en  el adulto,  como  hipertensión  arterial,  diabetes  o  asma.
Objetivo:  Estudiar  si el  consumo  de UP  en  niños  se  asocia  con  enfermedades  respiratorias
sibilantes (asma,  o bronquitis/sibilancias  de  repetición).
Material  y  métodos:  Estudio  transversal  dentro  del  proyecto  SEguimiento  del  Niño  para  un
Desarrollo Óptimo  (SENDO),  una  cohorte  abierta,  multidisciplinar  y  multipropósito  de  niños
españoles. El consumo  de UP  se  calculó  mediante  cuestionarios  semicuantitativos  de  frecuen-
cia de  consumo  de  alimentos.  Los  alimentos  se  agruparon  según  la  clasificación  NOVA  y  se  estimó
el consumo  diario  y  el  porcentaje  de kilocalorías  procedentes  de  UP.  Dividimos  la  exposición  en
«alto» y  «bajo»  a  partir  de la  mediana  de consumo.  Se  calcularon  las  odds  ratio  y  los intervalos
de confianza  al  95%  para  las enfermedades  respiratorias  sibilantes  asociadas  al  consumo  alto
de UP,  usando  como  referencia  el  bajo  consumo.  Se calcularon  estimadores  brutos  y  multia-
justados y  se  utilizaron  modelos  de regresión  mixtos  para  tener  en  cuenta  la  correlación  entre
hermanos.
Resultados: En  los 513  niños  estudiados  (51,8%  varones,  edad  media  de 5,2  años),  el  consumo
medio  de  UP  fue  de 446,76  g/día,  representando  un  39,9%  de la  ingesta  calórica  total.  Un
alto consumo  de  UP  se  asoció  a  un incremento  del  87%  de  la  prevalencia  de  enfermedades
respiratorias  sibilantes  (OR  1,87;  IC 95%  1,01---3,45).  Encontramos  que  un  mayor  consumo  de  UP
multiplica por  2,12  (IC  95%  1,10---4,05)  la  prevalencia  de  bronquitis/sibilancias  de repetición.
Conclusiones:  Nuestros  resultados  muestran  una asociación  directa  entre  el  consumo  de  UP  y
la prevalencia  de  enfermedades  sibilantes  en  niños.
© 2021  Publicado  por  Elsevier  Espa?a,  S.L.U.  en  nombre  de  Asociaci?n  Espa?ola  de Pediatr?a.
Este es  un  art?culo  Open  Access  bajo  la  licencia  CC  BY-NC-ND  (http://creativecommons.org/
licenses/by-nc-nd/4.0/).

Introduction

Respiratory  diseases  are increasingly  frequent  in  the paedi-
atric  age  group,  and asthma  is  the most  prevalent  chronic
disease  of  childhood  in  developed  countries.1,2 In Spain,  the
prevalence  of childhood  asthma  exceeds  10%  and  its  inci-
dence  continues  to  increase.3 Although  it has  a  genetic  basis,
the  aetiology  of  asthma  is  multifactorial,  with  exogenous
factors  such  as  exposure  to  tobacco  smoke,  environmen-
tal  pollution,  diet and  breastfeeding  playing  an important
role.1,4,5 Consequently,  the analysis of  modifiable  risk  fac-
tors,  including  dietary  factors,  is  essential  for  the purpose
of  developing  primary  prevention  strategies  and  improve
symptom  control  in asthma.6

The  Mediterranean  diet  has  proven  to  have  a protec-
tive  effect  on  the risk  of  recurrent  wheezing  and  asthma,5,7

but  in recent  years  there  has  been a tendency  toward  its
replacement  with  the  Western  pattern  diet  in  Spain.  This
shift  is  particularly  evident  in children  and  youth,  with  a
decrease  in the average  intake  of fruits  and  vegetables  and
an  increase  in  the  intake  of  animal  products  and processed
and  ultraprocessed  (UP)  foods.8

Ultraprocessed  foods  are defined  as  industrial  formula-
tions  made  from  substances  extracted  from  foods  (starches,
sugars,  etc.)  or  synthesised  in laboratories.  They are  rich
in  added  sugars,  salt,  saturated  fats,  additives  and  preser-
vatives,  foods  with  a  low  nutritive  value  but  that are  very
palatable,  durable  and  widely  available.  Most  of  these  prod-
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ucts  contain  none  or  a very  small  quantity  of the  original
natural  food substrate  and  have no  nutritive  value,  have
been  made  to  consume  directly  or  after  heating,  require
little  cooking  and  are very  affordable.9

There  is  evidence  that  consumption  of  UP  foods  in the
adult  population  is  associated  with  several  diseases,  such
as  high  blood  pressure,  cardiovascular  disease,  diabetes
mellitus,  cancer,  obesity  or  depression,10---14 as  well  as  an
increase  in  all-cause  mortality.15,16 When  it  comes  to  respi-
ratory  diseases,  consumption  of  UP  foods  is  associated  with
an  increased  prevalence  of  asthma  and other  respiratory  dis-
eases  in  adolescence  and  adulthood,  while  consumption  of
UP  foods  during  pregnancy  is  associated  with  subsequent
development  of  wheezing  in the  child.17,18 However,  few
studies  have  analysed  consumption  of  UP  foods  and  its asso-
ciation  with  respiratory  diseases  in childhood.  The  aim  of
our  study  was  to  assess  the potential  association  between
consumption  of  UP products  and  wheezing  disorders  in
school-age  children  included  in the  project  SEguimiento  del
Niño  para  un  Desarrollo  Óptimo  (Follow-up  of Children  for
Optimal  Development,  SENDO),  a cohort  in the Mediter-
ranean  region.

Material and  methods

Study  design

SENDO  is  a  multipurpose,  prospective  and  dynamic  cohort
study.  The  primary  objective  of  the SENDO  project  is  to
assess  the  effects  of  dietary  and  lifestyle  habits  on  child
and  adolescent  health.  More  information  on  the  project,
the participants  and  the questionnaires  used is  available
at  www.proyectosendo.es.  Enrolment  started  in  2015  and
is  ongoing,  that  is, new  participants  can  join  SENDO  at any
time.  The  inclusion  criteria  are:  (1)  age 4---5  years,  and  (2)
residing  in Spain.  At  present,  approximately  76%  of  chil-
dren  in the  SENDO  cohort  belong  to  the Navarre  node  (the
region  where  SENDO  started),  16%  to  the Balearic  Islands
node,  2%  to  the  Madrid  node,  2% to  the Andalusia  node
and  the  rest  to  other  nodes.  The  sole exclusion  criterion
is  lack  of  access  to  a device with  an internet  connection
to  complete  the questionnaires.  Most  patients  are  recruited
by  their  paediatricians,  but  recruitment  is  also  conducted
through  various  promotional  campaigns  in schools,  sports
events,  the print  press  or  social  media.  When  participants
decide  to  join  the  cohort,  they  can  enrol  directly  through
the project  website  or  enrol  with  the help  of  their  paedia-
trician  at  the  primary  care  centre.  Follow-ups  are  conducted
yearly  through  online  questionnaires,  completed  mainly  by
parents  and to a  lesser  extent  by  participants.  Before  enrol-
ment,  parents  or  legal  guardians  sign  and  submit  to the
research  team  a copy  of  the informed  consent  form.  A few
weeks  later,  they  receive  a link  to  the online  question-
naires  by  email.  Each year, parents  receive  a  link  to  a  new
follow-up  questionnaire  that  changes  based  on  the age  of
the  child.

For  the  present  study,  we  used  data  collected  for  children
that  enrolled  in  SENDO  between  2015  and 2019  and  had  com-
pleted  the  baseline  questionnaire  (Q0).  Of  the  537  eligible
participants,  24  had  not provided  the necessary  information
to  calculate  the consumption  of  UP products,  but  all pro-

vided  data  to  assess  the outcome  (respiratory  illness),  which
resulted  in  a  final  sample  of  513  participants.

Description  of the  variables  under  study

The  Q0  collects  exhaustive  information  about the  health
of  the child  as  well  as  the personal  and  family  his-
tory,  sociodemographic  characteristics,  lifestyle  and dietary
habits  through  more  than  1000  items.

We  collected  dietary  data  regarding  consumption  of  UP
products  through  a  semiquantitative  food  frequency  ques-
tionnaire  (FFQ)  validated  in the paediatric  population19 that
included  149  foods  organised  into  10  categories  (dairy;  eggs,
meat  and fish;  vegetables;  fruit;  cereal and  legumes;  oils
and  fats;  confectionery  and  savoury  snacks;  baked  goods;
beverages  and  miscellanea).  The  amount  that  constituted
1 serving  was  provided  for  each  food.  Parents  were  asked
to  report  how  frequently  the participant  had  consumed
each  of the foods  in the  past  year  by  choosing  1 out  of
9  answer  choices  (from  ‘‘never  or  almost  never’’  to ‘‘6
or  more  times  daily’’).  A  team  of nutritionists  calculated
the  macronutrient  and  micronutrient  composition  of  each
food  using data  from  food  composition  tables  published  in
Spain.20

We  categorised  the  149 foods  included  in  the FFQ  based
on  the  degree  of  processing  using  the NOVA  classification,
which  differentiates  4  food  groups.21 Group  1  in  the NOVA
classification  includes  unprocessed  or  minimally  processed
foods.  Group  2 includes  processed  culinary  ingredients.
Group  3  includes  processed  foods,  usually  through  the  addi-
tion  of sugar,  oil  or  salt  to  foods  in group 1. Group 4 is  formed
by  UP  foods,  including  industrial  processing  and  use  of  syn-
thetic  antioxidants,  stabilizers  and preservatives.  Table  1
presents  the  classification  of  the  foods included  in  the  FFQ
of  the  SENDO  project  based  on  the NOVA  classification.  Some
examples  of  UP  foods  in  the FFQ  are  sugary  drinks,  fast  food,
salty snacks  and industrial  baked  goods.  We  calculated  the
food  intake  corresponding  to  each of the 4  groups  in g/day
and  kcal/day  as  well  as  the  percentage  of the  total  energy
intake  corresponding  to  each  of  the groups.  For the  anal-
ysis,  we  divided  participants  into  2 groups  (high  and low
consumption)  based  on  the  median  consumption  of  UP  prod-
ucts  (NOVA  group  4),  using the  low-consumption  group  as
reference.

The endpoint  was  the prevalence  of wheezing  illness
reported  by  the  parents.  We  defined  positive  case of  asthma

as  a  ‘‘yes’’  answer  to  the  item  in the Q0  ‘‘Has  your  child  been
given  a diagnosis  of asthma  by  a  physician?’’  or  a  history
of  hospital  admission  due  to  asthma  or  under  pharmaco-
logical  treatment  for asthma  control  in the  past  year.  We
defined  positive  case  of  recurrent  wheezing/bronchitis  as  a
‘‘yes’’  answer  in  any  of  the  following  items:  ‘‘Has  your  child
been  given  a diagnosis  of  recurrent  wheezing  by  a  physi-
cian?’’,  ‘‘Has  your  child  been  given  a diagnosis  of asthma  by
a  physician  of  recurrent  bronchial  obstruction  syndrome  or
RBOS?’’  or  ‘‘Has  your child  been  given  a diagnosis  of  recur-
rent bronchitis  by  a physician?’’.  Lastly,  we  defined  positive

case  of  wheezing  illness  as  an existing  diagnosis  of asthma  or
recurrent  wheezing/bronchitis.  We  excluded  children  whose
parents  reported  a medical  diagnosis  of  bronchopulmonary
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Table  1  Classification  of  the foods  included  in the  food  frequency  questionnaire  of  the  SENDO  project  by  the degree  of
processing,  established  based  on  the NOVA  food  classification  system.

Group  1.  Unprocessed  or  minimally  processed  foods

Chard,  beans,  avocado,  clams,  rice,  fruit  smoothies,  aubergine,  broccoli,  borage,  pumpkin,  courgette,  onion,  pork,  cherry,
plum, rabbit,  lamb,  cauliflower,  junket/curds,  escarole,  asparagus,  strawberry,  seeds  and  nuts,  shrimp,  garbanzo  beans,
peas, figs,  eggs,  green  beans,  kiwi,  milk  (whole  or  reduced  fat),  lettuce,  lentils,  mandarin  orange,  mango,  peach,  melon,
orange, walnuts,  pasta,  potato,  pear,  fish,  pepper,  pineapple,  banana,  chicken,  leek,  octopus,  cabbage,  watermelon,
grapes and  carrot

Group  2.  Processed  culinary  ingredients

Sunflower  seed  oil,  olive  oil,  sugar,  butter  and  salt
Group  3.  Processed  products

Olives,  fruit  compote,  cured  ham,  marmalade,  whole  wheat  bread,  white  bread  loaves,  bacon,  canned  fish,  fresh  and  cured
cheese

Group 4.  Ultraprocessed  products

Granola  bars,  sugary  drinks,  carbonated  drinks,  breakfast  cereal,  cocoa  powder,  chocolate  spreads,  cream  cheese,
croquetas,a candy,  churros,  fast  food,  biscuits,  jelly,  hamburgers,  ice  cream,  ham,  lasagna,a sweetened  fermented  milk,
margarine, mayonnaise,a blood  sausage,  muffins,a custards,a nuggets,  fish  sticks,  fish  fingers,  popcorn,a industrial  sandwich
bread, industrial  cakes  and baked  goods,  pate,  petit-suisse,  pizza,a industrial  sliced  cheese,  carbonated  drinks,  salami,
sausages  and  hotdogs,  commercial  sauces,  savoury  snacks,  canned  soups  and  pasta,  turrón,  sweetened  yogurt  (whole-milk,
low-fat or  fat-free)  and  sweetened  juices

a The classification of  certain foods may  vary depending on how they are prepared: home-made or industrial. In these cases, we prefer
to classify them as UP products on  account of  the vast supply and variety of these traditional foods currently found in supermarkets.

dysplasia,  cystic  fibrosis  or  other  chronic  pulmonary  dis-
eases.

Statistical  analysis

We  classified  participants  into  2  groups  based  on their
median  consumption  of  UP  products.  To describe  the  sam-
ple  under  study,  we  compared  quantitative  and qualitative
variables  in  the  2 groups  by  means  of  the  Student  t  test  and
the  chi  square  test,  respectively.  We calculated  crude  and
adjusted  odds  ratios  (ORs)  with  the  corresponding  95%  confi-
dence  intervals  (CIs)  to  analyse  the  association  between  UP
product  consumption  (independent  variable)  and the pres-
ence  of wheezing  illness  (dependent  variable).

The  analysis  was  adjusted  for age,  sex,  race, perina-
tal  variables  (preterm  birth and  birth  weight),  history  of
asthma  or  allergy  in first-degree  relative  and exposure  to
tobacco  smoke.  We  also  took  into  account  the total  energy
intake  (estimated  in total  kcal/day),  the  degree  of  adher-
ence  to the  Mediterranean  diet (estimated  by  means  of  the
KIDMED index22), the level  of  physical  activity  (estimated
in  metabolic  equivalent  of  task  [MET]/hour/week)  and the
body  mass  index (BMI)  z-score,  as  it a better  marker  of  obe-
sity/overweight  than  the weight  in kilograms.  We  calculated
the  BMI  as  weight  (kg)  divided  by  height  square (m2)  and  the
BMI  z-score  based  on  the 2012  International  Obesity  Task
Force  standards.23

We fitted  mixed  models  to  take  into  account  corre-
lations  between  siblings.  Lastly,  we  calculated  predictive
values and generated  scatterplots  and logistic  regression
curves to  describe  the association  between  consumption  of
UP  products  and the  frequency  of  wheezing  illness  overall
and  asthma  and  recurrent  wheezing/bronchitis  in particular.
Previous  studies  in  this  cohort  in the  context  of the SENDO
project  found  a high  validity  for the  self-reported  data.24 All
the  statistical  analyses  were  performed  with  the software

Stata  version  14.1,  and we  defined  statistical  significance  as
a  p-value  of less  than  0.05.

Ethical  considerations

The  SENDO  study  was  conducted  in adherence  to  the princi-
ples  of  the  Declaration  of  Helsinki  and was  approved  by  the
Ethics  Committee  of the  Government  of  Navarre  (Project
2016/122).  We  obtained  signed  informed  consent  from  the
parents  or  legal  guardians  of  all  participants  prior  to  partic-
ipation  in the  study,  including  a specific  clause  authorising
the SENDO  medical  team  to  access  the  health  records  to
verify  self-reported  information  and  diagnoses.

Results

We analysed  data  for 513  school-age  children  in  Spain  (51.8%
male,  mean  age 5.2  years).  The  mean  weight  of participants
was  19.9  kg,  with  a  mean  BMI  z-score  of  0.07.  The  mean  daily
energy  intake  was  2035.08  kcal/day  (standard  deviation,
494.9)  and  the  median  energy  intake  was  1986  kcal/day.
When  it  came  to  consumption  of  UP products,  we  found
a  mean  daily  consumption  of  446.76  g corresponding  to  an
energy  intake  of  829.22  kcal/day,  or  39.9%  of  the  mean  total
energy  intake.  More  specifically,  88.3%  of participants  con-
sumed  more  than  30%  of  the total  energy  intake  in the  form
of  UP  products  and 16.2%  consumed  more  than  50%  of  the
total  energy  intake  in the  form  of  UP  products.  As  for respira-
tory  diseases,  out  of  513 children,  104  (20%)  reported  having
received  a diagnosis  of  wheezing  illness  from  a  physician,
including  40  cases  of asthma  (7.8%)  and  64  (12.5%)  of  recur-
rent wheezing/bronchitis.  Fifty  participants  (9.7%)  reported
exposure  to  tobacco  smoke,  12  (3.2%)  a  family  history  of
asthma  or  allergy  and 23  (4.5%)  a  personal  history  of  preterm
birth  (<37  weeks’  gestation).  Table  2  summarises  the main
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Table  2  Characteristics  of the  sample  based  on the  median  consumption  of  ultraprocessed  products  (UPP).  SENDO  project,
2015---2019.

Sample  characteristics  by  consumption  of  UPPs

Low  consumption  UPPs
(≤829  kcal/day)

High  consumption  UPPs
(>829 kcal/day)

p

N  257  256
Age (years) 4.9  (0.8) 5.4  (1.0)  <.001
Sex (%  male) 50.2  53.5  .45
Energy intake  (kcal/day) 1738.5  (352.7) 2332.8  (432.7) <.001
Current weight  (kg) 19.3  (3.4) 21.6  (3.1) <.001
BMI (z-score)  0.1  (1.1)  0.1  (1.0)  .54
Birth weight  (g)  3228.9  (534.2)  3247.4  (557.8)  .70
Preterm birth  (%  <37 WGA)  4.58  4.4  .31
Physical activity  (MET/h/wk)  36.1  (25.1)  42.2  (32.0)  .02
Family Hx  (%  asthma/allergy) 3.1  2.6  .25
Race (%  white) 97.9  97.6  .28
Tobacco exposure  (%  exposed) 6.6  12.9  .02

BMI, body mass index; Hx, history; UPP, ultraprocessed product; WGA, weeks of gestational age.
Quantitative data expressed as mean and standard deviation and qualitative data as percentages.

Table  3  Odds  ratio  and  95%  confidence  intervals  for  the  presence  of  wheezing  illness  based  on  the  consumption  of  ultraprocessed
(UP) products.  SENDO  project,  2015---2019.

Low  UP  food  intake  (≤829  kcal/day)  High  UP  food  intake  (>829  kcal/day)

N  257 256
Wheezing illness

Cases  40  64
Crude model  OR (IC  95%) 1  (Ref.) 1.81  (1.16−2.83)
Model  adjusted  for  age and sex 1  (Ref.) 1.66  (1.03−2.66)
Multivariate  modela 1 (Ref.) 1.87  (1.01−3.45)

Asthma

Cases 19  21
Multivariate  modela OR (95%  CI) 1 (Ref.)  1.14  (0.45−2.84)

Bronchitis/wheezing

Cases 21  43

CI, confidence interval; OR, odds ratio; Ref, reference group; UP, ultraprocessed.
a Adjusted for age, sex, birth weight, duration of  pregnancy, body mass index z-score, physical activity, total energy intake, dietary

pattern, family history of asthma or allergy and exposure to tobacco smoke.

characteristics  of  the participants  based  on  the consumption
of  UP  products.  The  group  of children  with  high  consumption
of UP  products  was  significantly  older,  had  a higher  reported
total  energy  intake  and  a  greater  proportion  of  exposure  to
tobacco  smoke.

The  crude  analysis  of  the association  between  the con-
sumption  of  UP  products  and  wheezing  illness  showed
a1.81-fold  increase  (95%  CI, 1.16---2.83)  in the risk  of
wheezing  illness  during  childhood  in children  with  high
consumption  of  UP  products.  The  association  was  slightly
stronger  in  the adjusted  multivariate  analysis  (OR, 1.87;  95%
CI,  1.01---3.45)  (Table  3).  When  we  studied  specific  wheezing
illnesses  separately,  we  found  that  greater  consumption  of
UP  products  increased  the probability  of  recurrent  wheez-
ing/bronchitis  by  a  factor  of  2.12  (95%  CI, 1.10---4.05),
including  recurrent  bronchitis,  recurrent  wheezing  and RBOS
and  the  probability  of  asthma  by  a  factor  of 1.4  (OR  1.44;

95%  CI, 0.46---2.84),  although  the association  with  asthma
was  not  statistically  significant.

Lastly,  we  calculated  the  predictive  value  of  the  con-
sumption  of  UP products  for  respiratory  disease  by  charting
the  regression  curve,  assessing  the  association  between
consumption  of  UP  products  (in  kcal/day)  and  wheezing
illnesses,  and  analysing  the  scatter  plot  for asthma  and  bron-
chitis/wheezing  separately.  Fig.  1 presents  the  3  charts,
where  we  can  see  that  the probability  of  the  respiratory  dis-
eases  under  consideration  (y-axis)  increased  with  increasing
daily  consumption  of UP  products  (x-axis).

Discussion

The  findings  in the sample  of  513  school-age  children  in Spain
evince  a direct  linear  association  between  the consumption
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Figure  1  Predicted  probability  of  disease  based  on  the  con-
sumption of UP  products.  Logistic  regression  curve  for  the
analysis  of  the  association  between  consumption  of  UP  products
(x-axis)  and  respiratory  diseases  (y-axis),  with  the  first  chart
representing  the  association  with  wheezing  illness  overall,  the
second  with  asthma  and  the  third  with  wheezing/bronchitis.
Study  in  children  that  participate  in the  SENDO  project  in  Spain.

of  UP  products  and the  development  of wheezing  illnesses,
with  a  crude  OR  for  wheezing  illness  in the  high  UP  prod-
ucts  consumption  category  of  1.81  (95%  CI, 1.16---2.83)  with
the  low  consumption  category  as  reference.  This  association
remained  in the multivariate  analysis,  in which  consumption
of  UP  products  was  associated  with  an 87%  increase  in  the
frequency  of  wheezing  illness  (OR  1.87;  95%  CI,  1.01---3.45).

Globalization  has  fostered  a homogenisation  of  dietary
patterns  and  industrialization  has facilitated  the  dis-
placement  of traditional  dietary  patterns,  including  the
Mediterranean  diet,  by  the  Western  pattern  diet,  while
the  consumption  of  sweetened,  processed  and UP  prod-
ucts  has  increased  substantially  in recent years  worldwide.25

It is  known  that  traditional  dietary  patterns,  such  as  the
Mediterranean  diet,26 are associated  with  a decreased  risk
of  obesity,  asthma  and  wheezing  illness,  probably  due  to
their  high  vitamin  and  antioxidant  content.  However,  the
analysis  adjusted  for  adherence  to the  Mediterranean  diet
(KIDMED),  total  energy  intake  (kcal/day)  and  obesity  (BMI
z-score)  did not affect  the results,  which  leads  us  to  believe
that  there  is  a direct  association  between  the consumption
of UP  products  and  wheezing  diseases  that  is  not  mediated
by  the  degree  of adherence  to  the  Mediterranean  diet.

Our  findings  are similar  to  those  of  other  studies  con-
ducted  in the adult  and  adolescent  populations.  The  mean
energy  intake  of  participants  in our study  was  above  the
upper  threshold  established  for their  age group,  although
participants  were not  obese and  the consumption  of  UP
products  was  similar  to  the  consumption  reported  in paedi-
atric  populations  in developing  countries.  A study  conducted
in  adolescents  in Brazil  that also  used self-reported  data
had  similar  results,  finding  an  association  between  con-
sumption  of  UP  products  and  the  presence  of  asthma  and
wheezing  that  was  dose-dependent,  with  an OR  in the quin-
tile  with  the  highest  consumption  of  UP  products  of 1.27
(95%  CI,  1.15---1.41)  for  asthma  and 1.42  (95% CI,  1.35---1.50)
for wheezing.27 The  data  in  our  study  showed  the  same
association  with  a similar  strength  in  the  case  of  wheez-
ing/bronchitis,  while  the  lack  of statistical  significance  of
the  association  with  asthma  may  have  been  due  to  the
small  sample  size.  Due  to  the difficulty  of performing  lung
function  tests  in  early  childhood,  asthma  may  be  under-
diagnosed  in preschool-age  children  or  labelled  with  less
specific  terms,  such as  ‘‘recurrent  wheezing’’  or  ‘‘recurrent
bronchial  obstruction  syndrome’’.

The  SENDO  project  is  characterised  by  the collection
of  exhaustive  information,  but  we  ought to  mention  its
main  limitations.  First  of  all, its  cross-sectional  design  did
not  allow  establishment  of  causal  relationships  or  calcu-
lation  of  relative  risks,  so we  could  only make  inferences
about  associations  but  not  causality.  Also,  since  the  data
were  self-reported,  there  is  a risk  of  information  bias,
although  previous  studies  have  demonstrated  the validity  of
self-reported  data  in similar  cohorts  with  highly  educated
participants,  such as  the  SUN  study.7 Another  limitation  is
the  estimation  of the consumption  of  UP  products  based
on  the responses  to  a FFQ.  The  high  mean  energy  intake
reported  by  our participants  may  be  biased  due  to  overesti-
mation  by  parents  of  the food  consumed  by  their children.28

At  any  rate,  it  is  unlikely  that  inaccuracies  in the  reported
consumption  of UP  products  would  be associated  with  the
previous  diagnosis  of  wheezing  illness  or  asthma,  so  infor-
mation bias  on  this aspect  would  not result  in  differential
misclassification  and  would  bias  the  measure  of  the asso-
ciation  towards  the  null.  Furthermore,  both  the  FFQ  used
in  the  study  and several  self-reported  measures  in the
SENDO  project  have  been  previously  validated  and  pub-
lished.  The  results  of  the validation  study  of  the FFQ  showed
an  acceptable  reproducibility  and  acceptable  validity  for
the  evaluation  of nutrient  and food  consumption  in Spanish
preschoolers.19,24

The  SENDO  cohort  is  mainly comprised  of  households  with
a  middle  to  high  socioeconomic  and  educational  level  (82% of
parents  had  an  undergraduate  university  degree  or  higher).
This  cohort  is  not  representative  of  the general  population
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of  Spain.  However,  the  inference  of  the association  between
variables,  beyond  being a purely  statistical  process,  is  based
on underlying  biological  processes  and  therefore  is  not  con-
ditioned  by  how  representative  the sample  is.  In cohort
studies,  the  validity  of  self-reported  data  and  losses  to  fol-
low-up  must  be  given  more  importance  compared  to  how
representative  the sample  is.29 Of  the 573  participants  that
provided  informed  consent,  537 corrected  the  Q0  com-
pletely  (92%).  In 2015,  in a cohort  of 170 children  in the
SENDO  pilot  study,  the reported  cases  of  asthma  and  respira-
tory  diseases  were  confirmed  by  a  paediatric  pulmonologist
through  the  review  of  health  care  records  including  primary
care,  paediatric  pulmonology  and  allergology  records,  and
all  reported  cases  of  respiratory  disease  were  confirmed  as
accurate.  Also,  the  use  of  self-reported  data  for variables
such  as  gestational  age,  height  or  weight  has  also  been vali-
dated  with  a high  correlation  and excellent  agreement,  such
as  an  intraclass  correlation  coefficient  for  the  weight  of  0.95
(95%  CI,  0.94---0.96)  and a  rate  of agreement  for gestational
age  of  97%  with  a  weighted  kappa  index  of 0.90  (95%  CI,
0.89---0.90).24

We  consider  that  given  the  high  prevalence  of  respira-
tory  diseases  in the  paediatric  age  group  and  their  increasing
incidence  in  recent  years,  it  is  important  to  thoroughly  study
potential  aetiological  factors  to  establish  effective  preven-
tion  strategies.  More  prospective  studies  are  required  to
assess  the  observed  association  between  consumption  of  UP
products  and  the development  and outcomes  of  respiratory
diseases  in the  long  term.

In  conclusion,  our  study,  conducted  in  a  sample  of
513  children  in Spain,  found  a direct  association  between
consumption  of  UP products  and  wheezing  illness  during
childhood.
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4. Moreno-Galarraga L,  Peñafiel-Freire D, Rico-Campà A,  Catalán
A, García Blanco L, Martín-Calvo N. Relación entre el consumo
de productos lácteos y las enfermedades respiratorias sibilantes
en escolares. Rev Esp Pediatr. 2018;74:8---13.

5. Garcia-Marcos L,  Castro-Rodriguez JA, Weinmayr G, Pana-
giotakos DB, Priftis KN, Nagel G. Influence of  Mediter-
ranean diet on asthma in children: a systematic review
and meta-analysis. Pediatr Allergy Immunol. 2013;24:330---8
http://www.ncbi.nlm.nih.gov/pubmed/23578354

6. Global initiative for asthma. Online appendix. Global strat-
egy for asthma management and prevention. Updated
2017 [Accessed 23 January 2020]. Available from:
https://ginasthma.org/wp-content/uploads/2019/04/
wmsGINA-2017-main-report-final V2.pdf.

7. Carlos S,  De La Fuente-Arrillaga C, Bes-Rastrollo M, Razquin C,
Rico-Campà A, Martínez-González MA, et al.  Mediterranean diet
and health outcomes in  the SUN cohort. Nutrients. 2018;10:439.

8. Pereira-Da-Silva L, Rêgo C, Pietrobelli A. The diet of preschool
children in the  Mediterranean countries of the European
Union: a systematic review. Int J  Environ Res Public Health.
2016;13:572.

9. Santos Costa C, Del-Ponte B, Cecília M, Assunção F, Santos IS.
Consumption of ultra-processed foods and body fat during child-
hood and adolescence: a systematic review. Public Health Nutr.
2018;21:148---59.

10. Gómez-Donoso C, Sánchez-Villegas A, Martínez-González
MA, Gea A, Mendonça R  de D,  Lahortiga-Ramos F,
et al. Ultra-processed food consumption and the
incidence of depression in a Mediterranean cohort:
the SUN Project. Eur J Nutr. 2020;59:1093---103
http://www.ncbi.nlm.nih.gov/pubmed/31055621

11. Srour B, Fezeu LK, Kesse-Guyot E, Allès B, Debras C, Druesne-
Pecollo N,  et  al. Ultraprocessed food consumption and risk
of type 2 diabetes among participants of the NutriNet-
Santé Prospective Cohort. JAMA Intern Med. 2019;180:283---91
http://www.ncbi.nlm.nih.gov/pubmed/31841598

12. Rauber F, da  Costa Louzada ML, Steele EM, Millett C,
Monteiro CA, Levy RB. Ultra-processed food consumption
and chronic non-communicable diseases-related dietary nutri-
ent profile in the UK (2008−2014). Nutrients. 2018;10:587
http://www.ncbi.nlm.nih.gov/pubmed/29747447

13. Mendonça R  de D, Pimenta AM, Gea A, de la Fuente-
Arrillaga C, Martinez-Gonzalez MA, Lopes ACS, et  al.
Ultraprocessed food consumption and risk of  over-

24

http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0005
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0005
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0005
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0005
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0005
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0005
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0005
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0005
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0005
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0005
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0005
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0005
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0005
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0005
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0005
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0005
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0005
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0005
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0005
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0005
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0005
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0005
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0005
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0005
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0005
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0005
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0005
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0005
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0005
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0005
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0005
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0005
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0005
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0005
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0005
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0005
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0005
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0005
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0005
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0005
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0005
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0005
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0005
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0005
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0005
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0010
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0010
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0010
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0010
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0010
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0010
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0010
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0010
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0010
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0010
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0010
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0010
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0010
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0010
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0010
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0010
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0010
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0010
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0015
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0015
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0015
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0015
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0015
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0015
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0015
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0015
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0015
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0015
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0015
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0015
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0015
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0015
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0015
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0015
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0015
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0015
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0015
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0015
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0015
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0015
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0015
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0015
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0015
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0015
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0015
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0015
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0015
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0015
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0015
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0015
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0015
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0015
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0015
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0015
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0015
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0015
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0015
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0015
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0015
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0015
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0015
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0015
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0015
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0015
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0015
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0015
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0015
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0015
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0015
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0015
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0015
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0015
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0015
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0015
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0015
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0015
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0015
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0015
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0015
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0020
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0020
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0020
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0020
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0020
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0020
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0020
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0020
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0020
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0020
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0020
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0020
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0020
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0020
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0020
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0020
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0020
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0020
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0020
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0020
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0020
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0020
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0020
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0020
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0020
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0020
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0020
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0020
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0020
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0020
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0020
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0020
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0020
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0020
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0020
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0020
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0020
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0020
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0020
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0020
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0020
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0020
http://www.ncbi.nlm.nih.gov/pubmed/23578354
https://ginasthma.org/wp-content/uploads/2019/04/wmsGINA-2017-main-report-final_V2.pdf
https://ginasthma.org/wp-content/uploads/2019/04/wmsGINA-2017-main-report-final_V2.pdf
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0030
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0030
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0030
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0030
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0030
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0030
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0030
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0030
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0030
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0030
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0030
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0030
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0030
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0030
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0030
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0030
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0030
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0030
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0030
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0030
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0030
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0030
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0030
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0030
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0030
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0030
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0030
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0035
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0035
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0035
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0035
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0035
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0035
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0035
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0035
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0035
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0035
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0035
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0035
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0035
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0035
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0035
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0035
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0035
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0035
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0035
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0035
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0035
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0035
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0035
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0035
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0035
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0035
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0035
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0035
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0035
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0035
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0035
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0035
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0035
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0040
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0040
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0040
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0040
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0040
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0040
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0040
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0040
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0040
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0040
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0040
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0040
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0040
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0040
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0040
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0040
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0040
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0040
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0040
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0040
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0040
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0040
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0040
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0040
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0040
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0040
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0040
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0040
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0040
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0040
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0040
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0040
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0040
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0040
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0040
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0040
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0040
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0040
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0040
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0040
http://refhub.elsevier.com/S2341-2879(21)00099-5/sbref0040
http://www.ncbi.nlm.nih.gov/pubmed/31055621
http://www.ncbi.nlm.nih.gov/pubmed/31841598
http://www.ncbi.nlm.nih.gov/pubmed/29747447


Anales  de  Pediatría  95  (2021)  18---25

weight and obesity: the University of Navarra Follow-Up
(SUN) cohort study. Am  J  Clin Nutr. 2016;104:1433---40
http://www.ncbi.nlm.nih.gov/pubmed/27733404

14. Fiolet T, Srour B, Sellem L,  Kesse-Guyot E, Allès B, Méjean
C, et al. Consumption of  ultra-processed foods and cancer
risk: results from NutriNet-Santé prospective cohort. BMJ.
2018;360:k322.

15. Rico-Campà A, Martínez-González MA, Alvarez-Alvarez I, De
Deus Mendonça R, De La Fuente-Arrillaga C, Gómez-Donoso
C, et al. Association between consumption of ultra-processed
foods and all cause mortality: SUN prospective cohort study.
BMJ. 2019;365:I1949 https://doi.org/10.1136/bmj.l1949

16. Blanco-Rojo R, Sandoval-Insausti H, López-Garcia E, Graciani A,
Ordovás JM, Banegas JR, et al. Consumption of  ultra-processed
foods and mortality: a national prospective cohort in Spain.
Mayo Clin Proc. 2019;94:2178---88.

17. Barros R, Moreira A, Padrão P, Teixeira VH, Carvalho P, Delgado
L, et al. Dietary patterns and asthma prevalence, incidence
and control. Clin Exp Allergy. 2015;45:1673---80. Available from:
http://www.ncbi.nlm.nih.gov/pubmed/25818037

18. Von Ehrenstein OS, Aralis H,  Flores MES, Ritz B. Fast food
consumption in pregnancy and subsequent asthma symptoms
in young children. Pediatr Allergy Immunol. 2015;26:571---7
http://www.ncbi.nlm.nih.gov/pubmed/26109272

19. Zazpe I, Santiago S, de la OV, Romanos-Nanaclares A, Rio-
Camap A, Álvarez-Zalo N, et al. Validity and reproducibility of
a semi-quantitative Food Frequency Questionnaire in Spanish
preschoolers: the SENDO project. Nutr Hosp. 2020;37:672---84.

20. Moreiras O, Carbajal Á, Cabrera L, Cuadrado C. Tablas de com-
posición de alimentos. Guía de prácticas. Madrid: Pirámide;
2015.

21. Monteiro CA, Cannon G,  Levy R,  Moubarac J-C, Jaime P, Mar-
tins AP, et  al. NOVA. The star shines bright. World Nutr.
2016;7:28---40.

22. Serra-Majem L, Ribas L, Ngo J, Ortega RM, García A, Pérez-
Rodrigo C, et  al. Food, youth and the Mediterranean diet

in Spain. Development of KIDMED, Mediterranean Diet Qual-
ity Index in children and adolescents. Public Health Nutr.
2004;7:931---5.

23. Cole  TJ, Lobstein T. Extended international (IOTF) body mass
index cut-offs for thinness, overweight and obesity. Pediatr
Obes. 2012;7:284---94.

24. Moreno-Galarraga L, Álvarez-Zallo N, Oliver-Olid A,
Miranda-Ferreiro G,  Martínez-González MÁ, Martín-Calvo
N. Parent-reported birth information: birth weight,
birth length and gestational age. Validation study
in the SENDO project. Gac Sanit. 2021;35(3):224---9,
http://dx.doi.org/10.1016/j.gaceta.2019.08.012. Epub
2019 Nov 27. PMID: 31785891.

25. Gil-Campos M, San José González MA, Díaz Martín JJ. Uso
de azúcares y edulcorantes en la alimentación del niño.
Recomendaciones del Comité de Nutrición de la  Asociación
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