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ABSTRACT

Objectives: This study aims to assess the current state of childhood overweight and obesity in Spain, and
its relationship with socioeconomic status and health-related behaviors.
Methods: Population-based cross-sectional observational study, based on the 2017 National Health Sur-
vey in minors in Spain. This study included all children surveyed who were aged 1-14 years. Childhood
obesity was estimated from the z-score of the body mass index.
Results: The study included 4882 children aged 1-14 years (mean 7.5). The prevalence of obesity was
18.6% (95% confidence interval [CI] 18.5-18.7), while 13.5% (95% CI 13.4-13.6) were overweight. These
figures represent over a million children in Spain who are obese and nearly 750,000 who are overweight.
A north-south geographic gradient was apparent, with higher prevalence of unhealthy body weight in
southern Spain. Factors associated with childhood obesity were low socioeconomic status, poor diet and
sedentarism, among others.
Conclusions: Childhood overweight in Spain is strongly associated with socioeconomic status and other
factors such as diet and sedentarism. Multidisciplinary public health interventions are needed to reduce
this serious health problem in children.

© 2024 The Author(s). Published by Elsevier Espafia, S.L.U. This is an open access article under the

CCBY license (http://creativecommons.org/licenses/by/4.0/).

Prevalencia de la obesidad infantil en Espaia y su relacion con el nivel
socioeconémico y los habitos de salud: un estudio transversal de base
poblacional

RESUMEN

Objetivos: Este estudio pretende evaluar el estado actual del sobrepeso y la obesidad infantil en Espafia,
y su relacion con el estatus socioeconémico y las conductas relacionadas con la salud.

Meétodos: Estudio observacional transversal de base poblacional, basado en la Encuesta Nacional de Salud
en menores 2017 en Espafia. En este estudio se incluyen todos los nifios encuestados con edades com-
prendidas entre uno y 14 afios. La obesidad infantil se estim6 a partir de la puntuacién z del indice de
masa corporal.
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Resultados: El estudio incluy6 4.882 nifios de uno a 14 afios (media: 7,5). La prevalencia de obesidad fue
del 18,6% (intervalo de confianza [IC] del 95%: 18,5-18,7), mientras que el 13,5% (IC del 95%: 13,4-13,6)
tenia sobrepeso. Estas cifras representan mas de un millén de nifios obesos en Espaiia y casi 750.000
con sobrepeso. Se observara un gradiente geografico norte-sur, con una mayor prevalencia de obesidad
o sobrepeso. Los factores asociados a la obesidad infantil fueron el bajo nivel socioeconémico, la mala
alimentacién y el sedentarismo, entre otros.
Conclusiones: El sobrepeso infantil en Espafia esta fuertemente asociado al estatus socioeconémico y a
otros factores como la dieta y el sedentarismo. Son necesarias intervenciones multidisciplinares de salud
publica para reducir este grave problema de salud infantil.

© 2024 El Autor(s). Publicado por Elsevier Espaiia, S.L.U. Este es un articulo Open Access bajo la licencia

CC BY (http://creativecommons.org/licenses/by/4.0/).

Introduction

In recent decades, the prevalence of obesity has increased sig-
nificantly worldwide.! In 2017, 2.4 million deaths and 70.7 million
disability-adjusted life years in women, and 2.3 million deaths and
77.0 million disability-adjusted life years in men were attributed
to high body mass index (BMI).? In the USA, obesity has doubled
in children and tripled in adolescents over the past three decades,
becoming a serious public health problem. Trends across different
countries are heterogeneous, with the growth in obesity stabilizing
in high-income countries and accelerating in more disadvantaged
areas such as some Asian countries.* Estimates in Spain show that
two thirds of the adult population and one third of children are
overweight or obese.>® As in neighboring countries, the general
rates of childhood obesity in the Spanish region of Catalonia indi-
cate a very slight decrease in the last decade.®

The quality of child nutrition is strongly marked by socioeco-
nomic status. Decades ago, low socioeconomic level was associated
with poor growth and malnutrition, but this trend has now
reversed, with low-income populations standing out as the most
disadvantaged and the most affected by the global obesity
epidemic.” Reduced physical activity and sedentarism are known
determinants of childhood obesity,? as are other classic factors such
as diet® and the intake of sugary drinks.!® A meta-analysis of behav-
ioral and nutritional factors in children'! showed that having more
than four sugary drinks a week increased the risk of obesity by 24%;
watching more than two hours of television a day increased it by
42%, and inadequate sleep by 26%. In the opposite direction, this
systematic review reported that having breakfast or performing
regular physical activity reduced the risk by 34% and 30%, respec-
tively.

Other factors associated with obesity have also been identified,
such as a nationality different from the country of residence'? and
lower educational attainment in the parents. Using screens, watch-
ing television, sleep duration, and performing physical activity also
have an influence on childhood obesity.

Although globally, childhood obesity continues to increase’
studies from the past decade in a few of the more developed coun-
tries show that rates are stabilizing.5 However, it is difficult to
predict the trends in the coming years, as the COVID 19 pandemic
may constitute an unprecedented blow to efforts aimed at promot-
ing a healthy body weight.!> Reducing childhood obesity would
equate to an investment in population health, since half of these
children will be obese in adolescence and 80% in adulthood, increas-
ing the incidence of cardiovascular risk factors in adults.'*

Currently, the largest study in carried out in Spain is that by De
Bont et al.,’ while its analysis of trends from 2006 to 2010 is of great
interest, its scope was limited to a single Spanish region (Catalonia).
Other population-based studies at the national level have instead
focused on the adult population.'®

The aim of the present study was to estimate the prevalence
of overweight and obesity in children in Spain as well as to study

the possible sociodemographic and medical associations related to
obesity.

Material and methods

This was a population-based cross-sectional observational
study, conducted using data from the latest national health sur-
vey in minors in Spain (ENSME2017). Data were provided by
the National Institute of Statistics (INE 2021).'6 The survey used
a three-stage sampling strategy, stratified by size of municipal-
ity. The population-based survey covered the whole territory of
Spain and took place from October 2016 to October 2017 (INE
2017).

This study included all children surveyed who were aged 1 to
14 years. The exclusion criteria were not having data on dietary
variables or other explanatory variables, weight or height, and
extreme z-scores for the body mass index (BMI) (1st or 99th
percentiles). Details of survey methodology are published online
(https://www.ine.es/metodologia/t15/t153041917.pdf).

The BMI of the included children was calculated from their
weight and height. The outcome variable was calculated from
the BMI z-score, according to the Spanish pediatric population
tables presented by Carrascosa et al.!” Malnutrition was defined
as a z-score of less than —2.00; normal weight, from -2.00
to 0.99; overweight, from 1.00 to 1.99; and obesity, 2.00 or
higher. The analysis was performed by grouping ‘obese’ against
‘non-obese’.

In addition, the analysis considered different explanatory vari-
ables from the survey. Sociodemographic characteristics were: age,
seX, autonomous community of residence, size of the municipal-
ity of residence, children’s country of birth, parents’ occupational
social class (Annex 1), relationship of the informant with the minor,
educational level of the informant, and employment status of the
informant. Behavioral variables comprised: levels of physical activ-
ity, exposure to tobacco smoke, daily hours of sleep, and tooth
brushing habits. Health-related factors were: self-perceived health,
chronic allergy, asthma, diabetes, epilepsy, behavioral disorder,
mental disorders, injuries or accidents, autism spectrum disorder,
and having limitations due to health problems in the previous six
months. Health services data were also collected: time since the
last visit to the pediatrician or specialist; visit to the psychologist,
speech therapist or nurse in the last year; hospital admission, day
hospital or visit to the emergency room in the last year; and use of
radiography, CT, ultrasound, and MRI in the last year. Diet-related
factors were: frequency of intake of fresh fruit, dairy products,
vegetables, sweets, sugary soft drinks, fast food, snacks, and nat-
ural juices, as well as adherence to a particular diet. Household
variables were: number of adults; number of minors; number
of bedrooms; net monthly household income; odors; poor water
quality; street cleanliness; pollution; green areas; and problems
with external noise, animal disturbances, or crime or vandal-
ism.
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Patient and public involvement

No patient involved
Statistical analysis

A descriptive analysis of all the data was performed by calculat-
ing frequencies for categorical variables, and minimum, maximum,
mean and standard deviation values for the quantitative ones.

Factors associated with the presence of obesity were analyzed
using contingency tables, applying Fisher’s exact test for categorical
variables, and the Mann-Whitney U test for comparing the means
for quantitative variables.

The magnitude of associations between explanatory variables
and the presence of obesity was estimated by fitting multivari-
able Poisson models with robust variance. Results were expressed
as prevalence ratios (PR) and 95% confidence intervals (CIs). A
stepwise variable selection procedure was performed based on
the Akaike Information Criterion, taking into account the possible
multicollinearity of the variables. Goodness-of-fit indicators were
calculated, such as the likelihood ratio test (LRT) and a model cal-
ibration test.!® To obtain representative estimates of the Spanish
population, we accounted for complex sampling features by using
the elevation factor of the survey divided by its mean as a weighting
factor, obtaining weights centered on its mean. Statistical analysis
was performed using R software (v.4.0.2).

Ethics approval statement

This study is exempt from institutional review board review
because ethical approval is not required in Spain for performing
analysis with anonymized data provided by the National Statistics
Institute.

Results

There were 6297 eligible households (with at least one minor);
of these, 6016 minors were included (response rate of 97%). The rea-
sons for no inclusion were: 133 due to refusal to participate, 56 due
to absence and 2 due to disability.'® Of the 6106 children included
in the ENSE2017 for minors, the following were excluded from the
analysis: 207 children under 1 year of age, for not presenting values
in the dietary variables; 733 children for missing values in weight
or height; 180 children for missing data on some of the explanatory
variables; and 104 children for presenting extreme values for the
z-score (less than the 1st percentile, z-score < —4.3 or greater than
the 99th percentile, z-score > 12.2). The final analyzed sample was
4882 children.

The mean age of the sample was 7.5 years (SD 4.1); 51.2% were
male, 94.3% were born in Spain, and 7.3% lived in households with a
netincome of less than EUR 800 per month. Regarding health status,
6.1% reported fair, poor, or very poor self-perceived health, 12.2%
had chronic allergy, 6.3% asthma, and 5.5 some physical limitation
in the previous six months. In terms of the use of health services,
29.6% had visited the pediatrician in the previous month, and 8.3%
had seen a specialist. In the year prior to the survey, 5.9% had visited
a psychologist, 3.5% had been admitted to hospital, and 37.3% had
visited the emergency room. Behavioral data showed sedentarism
in 20.5% of respondents, while 6.3% never brushed their teeth or
did so occasionally, and 6.4% had some daily exposure to tobacco
smoke. Regarding diet, 5.7% consumed less than one serving of fresh
fruita week, 7.6% ate vegetables less than once a week, and 1.7% had
dairy less than once a week. On the other hand, 44.2% ate sweets at
least once a day, while 5.8% had sugary soft drinks, 2.8% fast food,
and 1.8% salty snacks on a daily basis. About 30.1% never consumed
natural juices, and 2.8% followed some diet. As far as household
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characteristics, 14.9% lived in dwellings with two bedrooms or less,
29.1% reported problems with external noise, and 28.8% poor access
to green space (Table S1).

In2017,32.1% of children aged 1-14 years were above the norms
for a healthy weight; prevalence of obesity was approximately
18.6% (95% CI1 18.5-18.7) and overweight 13.5% (95% CI 13.4-13.6).
These figures represent a total of 1,027,466 children with obesity
and 744,940 children with overweight in Spain in 2017.

Table 1 shows the most noteworthy associations between
explanatory variables and childhood obesity; results of the com-
plete analysis are in Table S1. A higher prevalence of obesity was
observed in younger versus older children (20.5% at 1-2 years com-
pared to 11.3% at 11-14 years), in more disadvantaged versus more
advantaged social classes (25.0% in class VI compared to 13.3% in
class I), and in children from households with less versus more
income (31.9% from households with less than EUR 800 net monthly
income compared to 7.4% from households with more than EUR
3600 monthly income). Obesity was also more prevalent in chil-
dren who had visited their pediatrician more recently (21.7% in the
last month compared to 11.9% in more than a year) and in those who
reported less frequent visits to a specialist (25.1% never compared
to 17.9% in the last month) or a psychologist (19.1% with no visit
in the previous year compared to 11.7% with a visit). Other factors
associated with obesity were less physical activity (24.1% sedentary
versus 15.4% with physical activity several times a week), more
exposure to tobacco smoke (30.6% more than 1h/day compared
to 18.1% never or almost never), lower consumption of vegetables
and greens (21.8% 1-2 servings/week compared to 18.0% 1 or more
serving/day), greater consumption of sugary soft drinks (25.3% 1
or more a day vs. 15.1% 1-2 a week), lower consumption of natural
juices (21.4% less than once a week vs. 14.5% more than once a day),
and adherence to some diet (31.6% vs. 18.3%).

Fig. 1 shows a map of Spain along with the estimated prevalence
of childhood obesity in each autonomous region. A north-south
gradient is apparent, with higher prevalence in southern regions.
Table 2 shows the childhood obesity prevalence ratios estimated
using the multivariable Poisson model. A significantly higher
adjusted prevalence was observed in the 3-5-year-olds (PR 2.05)
compared to the 11-14 age group; in the Canary Islands (PR 3.81),
Andalusia (PR 3.54), Murcia (PR 3.49) and Catalonia (PR 3.22) com-
pared to Cantabria; and in sedentary children (PR 1.32) compared
to those who took part in physical activity several times a week.
Compared to children who never consumed sweets, the preva-
lence of obesity was about twice as high in children who had them
regularly (1-2 times/week, PR 1.87; 3 times/week, PR 2.16; 4-6
times/week, PR 2.14; and >1 times/day, PR 2.03). Children with
monthly household income of less than EUR 800 were also at higher
risk compared to those with a monthly income over EUR 3600 (PR
3.63). Finally, obesity was associated with a lower frequency of vis-
its to the pediatrician (PR 1.54), not having an X-ray in the last year
(PR 1.45), not having chronic allergy (PR 1.49), and having asthma
(PR 1.62).

Discussion

This work shows a high prevalence of overweight (13.5%) and
obesity (18.6%) in children in Spain in 2017, representing nearly
750,000 children aged 1-14 years who were overweight, and more
than 1 million who were obese. The variable with the largest associ-
ation with childhood obesity was socioeconomic status. Prevalence
of childhood obesity was 3.6 times higher in households with
monthly incomes of less than EUR 800 compared to households
with incomes more than EUR 3600.

International data on the prevalence of childhood obesity show a
stabilization worldwide and even a decrease in countries with more
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Table 1
Prevalence of obesity according to explanatory variables.
Total Non-obese? Obese p value
n % (column) n % (row) n % (row)

Age
1-2 553 11.3% 440 79.5% 113 20.5% <0.001
3-5 947 19.4% 692 73.1% 255 26.9%
6-10 1873 38.4% 1503 80.3% 370 19.7%
11-14 1509 30.9% 1337 88.7% 171 11.3%

Occupational social class®
[ 693 14.2% 600 86.7% 92 13.3% <0.001
1 423 8.7% 361 85.3% 62 14.7%
11 926 19.0% 780 84.2% 146 15.8%
\Y% 598 12.3% 495 82.8% 103 17.2%
\% 1342 27.5% 1038 77.4% 303 22.6%
VI 575 11.8% 431 75.0% 144 25.0%
NS/NC 326 6.7% 267 81.8% 59 18.2%

Monthly household income (EUR)
<800 358 7.3% 244 68.1% 114 31.9% <0.001
800-1050 364 7.5% 280 76.9% 84 23.1%
1050-1550 757 15.5% 606 80.0% 151 20.0%
1550-2200 751 15.4% 621 82.7% 129 17.3%
2200-3600 1028 21.1% 858 83.5% 170 16.5%
>3600 265 5.4% 246 92.6% 20 7.4%
NA 1360 27.9% 1118 82.2% 242 17.8%

Chronic allergy
No 4286 87.8% 3463 80.8% 824 19.2% 0.005
Yes 596 12.2% 510 85.6% 86 14.4%

Asthma
No 4576 93.7% 3742 81.8% 834 18.2% 0.004
Yes 306 6.3% 230 75.3% 76 24.7%

Last visit to pediatrician
<1 month 1447 29.6% 1133 78.3% 314 21.7% <0.001
1-12 months 2900 59.4% 2368 81.6% 532 18.4%
>1 year or never 535 11.0% 471 88.1% 63 11.9%

Last visit to specialist
<1 month 405 8.3% 332 82.1% 72 17.9% <0.001
1-12 months 1611 33.0% 1357 84.2% 254 15.8%
>1 year 1502 30.8% 1262 84.0% 240 16.0%
Never 1364 27.9% 1021 74.9% 343 25.1%

Visit to psychologist in previous year
No 4595 94.1% 3719 80.9% 876 19.1% 0.002
Yes 287 5.9% 253 88.3% 34 11.7%

X-ray in the previous year
No 4039 82.7% 3243 80.3% 796 19.7% <0.001
Yes 843 17.3% 729 86.5% 114 13.5%

Physical activity
Sedentary 999 20.5% 759 75.9% 241 24.1% <0.001
Occasional 1184 24.2% 939 79.3% 245 20.7%
Several times/month 1286 26.3% 1080 84.0% 206 16.0%
Several times/week 1413 28.9% 1195 84.6% 218 15.4%

Exposure to tobacco smoke
Almost never/never 4573 93.7% 3743 81.9% 830 18.1% 0.001
<1h/day 198 4.1% 152 76.9% 46 23.1%
>1h/day 111 2.3% 77 69.4% 34 30.6%

Intake of vegetables and greens
>1 serving/day 1499 30.7% 1228 82.0% 270 18.0% 0.001
4-6 servings/week 1229 25.2% 997 81.1% 232 18.9%
3 servings/week 994 20.4% 836 84.1% 159 15.9%
1-2 servings/week 786 16.1% 615 78.2% 171 21.8%
<1 serving/week 213 4.4% 179 84.1% 34 15.9%
Never 158 3.2% 115 72.5% 44 27.5%

Intake of sugary soft drinks
>1 serving/day 282 5.8% 211 74.7% 71 25.3% 0.005
4-6 servings/week 114 2.3% 90 79.5% 23 20.5%
3 servings/week 224 4.6% 177 79.1% 47 20.9%
1-2 servings/week 882 18.1% 749 84.9% 133 15.1%
<1 serving/week 1098 22.5% 895 81.6% 202 18.4%
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Table 1 (Continued)
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Total Non-obese? Obese p value
n % (column) n % (row) n % (row)
Never 2280 46.7% 1847 81.0% 433 19.0%
Natural juice
>1 serving/day 709 14.5% 606 85.5% 103 14.5% 0.010
4-6 servings/week 418 8.6% 350 83.8% 68 16.2%
3 servings/week 567 11.6% 462 81.4% 105 18.6%
1-2 servings/week 959 19.6% 781 81.5% 177 18.5%
<1 serving/week 756 15.5% 594 78.6% 162 21.4%
Never 1470 30.1% 1176 80.0% 294 20.0%
Adherence to some diet
No 4745 97.2% 3879 81.7% 866 18.3% <0.001
Yes 137 2.8% 94 68.4% 43 31.6%

3 Non-obese group: underweight, normal weight, overweight.

b Occupational social class: I. managers of >10 employees/Il. Managers < 10 employees/IIl. Intermediate occupations and self-employed/IV. Skilled technical worker/V.

Skilled worker in the primary sector/VI. Unskilled worker/NA: not available.

'
<
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Less than 5.0
50t075
7.5t010.0
10.0to 12.5
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. 22510250
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Fig. 1. Prevalence of obesity in children aged 1-14 years in Spain in 2017, by autonomous region.

economic resources.” Our data are in line with previous national
health surveys, which have shown a modest decline in prevalence
since the peak about 10 years ago.'?

The international (International Obesity Task Force; IOTF) BMI
cut-offs are widely used to estimate the prevalence of child
obesity because they make it easier the comparison with other
approaches.2? Previous studies about the prevalence of child obe-
sity in Spanish regions used the BMI-Z score to define the obesity®2!
since, due to ease of acquisition, the BMI is the most widely used
clinical outcome variable. Our results are consistent with those
reporting on the pediatric population in Catalonia, where the preva-
lence of obesity was 17.5% in 2016 and the combined prevalence of
overweight and obesity, 39%.° The authors of a recent study ana-
lyzed data from children aged 2 to 17 years in eight autonomous
regions in Spain and found that the prevalence of overweight and
obesity decreased from 2005 to 2017 in most regions.?! Significant
geographical differences were observed, with a higher prevalence
in southernregions. Further research is needed to know the reasons
of these differences. A similar north-south gradient was already
observed in a European study, where the southern countries had
a higher prevalence,?? although those authors pointed to the loss
of the Mediterranean diet in favor of a westernized one along with
a more sedentary lifestyle and lack of physical activity. Notably,

southern European countries also generally have a lower economic
level compared to northern ones.

The strong association between socioeconomic status and obe-
sity is well known and is consistent with the results published
elsewhere’-23 Occupational social class is closely related to socioe-
conomic status, so likewise a greater prevalence of obesity was
observed in lower occupational social classes,?* although the mag-
nitude of the association was greater for income level. We were
not able to detect an association between parents’ country of birth
and childhood obesity, as in neighboring European countries.!?
We consider that the migratory flows in Spain may be further in
the past than elsewhere, allowing greater social integration. In our
population, poor diet, increased consumption of sweets, and seden-
tary behaviors were associated with childhood obesity. Despite the
present study reports a weak significant association between phys-
ical activity and obesity, probably due to the way of measuring
physical activity, these factors are being tackled in multiple diet and
exercise intervention programs that have been shown to be effec-
tive when used in combination.?* Notably, even moderate intake
of sweets once or twice a week was associated with nearly double
the risk of obesity, compared to never consuming sweets. These
data confirm the findings of previous studies,'? highlighting the
importance of diet in overweight or obese children.
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Table 2
Prevalence ratios of childhood obesity, multivariable Poisson model with robust
variance.

PR 95% CI p value

Sex

Female 1.05 (0.91-1.20) 0.539
Age group

11-14 years 1

6-10 years 1.67 (1.37-2.03) <0.001

3-5 years 2.05 (1.65-2.54) <0.001

1-2 years 1.50 (1.12-2.00) 0.006
Autonomous region of residence

Cantabria 1

Canary Islands 3.81 (1.22-11.88) 0.021

Andalusia 3.54 (1.17-10.75) 0.025

Murcia 349 (1.14-10.71) 0.029

Catalonia 3.22 (1.06-9.80) 0.039

La Rioja 3.18 (0.99-10.22) 0.052

Ceuta 3.19 (0.97-10.46) 0.056

Castilla-La Mancha 3.00 (0.97-9.28) 0.057

Extremadura 2.98 (0.93-9.58) 0.066

Basque Country 2.85 (0.92-8.79) 0.068

Balearic Islands 2.79 (0.89-8.75) 0.080

Valencian Community 2.68 (0.88-8.19) 0.083

Melilla 2.84 (0.87-9.31) 0.085

Madrid 2.63 (0.86-8.04) 0.090

Asturias 2.58 (0.81-8.120) 0.11

Navarra 2.15 (0.63-7.42) 0.22

Galicia 1.87 (0.58-6.00) 0.30

Castilla y Leon 1.71 (0.53-5.52) 0.37

Aragon 1.40 (0.42-4.65) 0.58
Physical activity

Several times a week 1

Several times a month 1.01 (0.81-1.27) 0.91

Occasional activity 1.18 (0.95-1.46) 0.14

Sedentary 1.32 (1.05-1.65) 0.017
Intake of sweets

Never 1

<1 serving/week 1.66 (0.98-2.83) 0.061

1-2 servings/week 1.87 (1.17-2.99) 0.009

3 servings/week 2.16 (1.36-3.45) 0.001

4-6 servings/week 2.14 (1.32-3.44) 0.002

>1 servings/day 2.03 (1.30-3.18) 0.002
Adherence to a diet

Yes 227 (1.69-3.06) <0.001
Net monthly household income (EUR)

>3600 1

2200-3600 1.96 (1.17-3.27) 0.010

1550-2200 2.13 (1.27-3.59) 0.004

1050-1550 2.46 (1.47-4.13) 0.001

800-1050 2.64 (1.55-4.51) <0.001

<800 3.63 (2.15-6.15) <0.001

NA 2.09 (1.26-3.47) 0.004
Last visit to pediatrician

>1 year or never 1

1-12 months 1.42 (1.06-1.92) 0.021

<1 month 1.54 (1.12-2.10) 0.007
X-ray in previous year

No 1.45 (1.18-1.79) <0.001
Chronic allergy

No 1.49 (1.13-1.98) 0.005
Asthma

Yes 1.62 (1.26-2.09) <0.001

CI: confidence interval; NA: not available; PR: prevalence ratio.

n=4882; N obese children = 866; likelihood ratio test=260.1 (p <0.001); Calibration
test p=0.531.

In bold p <0.005.
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More obesity was observed in children who used health services
less frequently and who did not perform other health-promoting
behaviors, such as tooth brushing. The association between cavities
and childhood obesity has been described in other studies.?> The
national health survey does not collect analytical data on vitamin
D or hours of sleep, but in other studies obesity has been related to
vitamin D deficiency,?6 just as healthy sleeping habits are linked to
less obesity in children?” As in other studies, a higher prevalence
of obesity was observed in children with asthma.?® As in the adult
population, cardiovascular risk factors tend to cluster in the same
individuals, heightening a single person’s risk of developing cardio-
vascular disease.?? Along the same lines, a large study in concluded
that economic subsidies in more deprived areas, taxes on unhealthy
foods, and policies promoting physical activity would be the most
effective measures to reduce childhood obesity.3°

Among the limitations of our study, its cross-sectional design
precludes any conclusions about the causal relationship between
obesity and associated factors. In addition, other factors associated
with obesity may not have been measured in the survey. The self-
reported nature of the survey responses could also introduce a risk
of recall bias. On the other hand, the definition of obesity using
the BMI-Z score may have limitations in children under 2 years
of age and may not reflect current conventions. In contrast, the
large sample size, and population-based estimates, considering the
elevation factor of the survey in a complex sample design, are the
major strengths.

This study provides updated, representative data on the pedi-
atric population in Spain in 2017 and describes its most relevant
associations. According to these data, as in neighboring countries,
in 2017 the prevalence of obesity showed signs of beginning to sta-
bilize, but not evenly throughout the national territory. A National
Health Survey in Spain is currently underway and will be published
in 2025. This data will allow for analysis and comparison with our
current research.

We conclude that the combined prevalence of overweight and
obesity in 2017 exceeded 32% of the pediatric population in Spain,
representing more than 1.7 million children. Low socioeconomic
status and other factors such as poor diet or sedentarism were
the main factors associated with childhood obesity. Although the
cross-sectional design of this study prevents establishing causal-
ity, the study findings allows set very cautious hypotheses about
the observed associations to be explored in future studies. Preva-
lence estimates show geographical disparities, with the southern
regions standing out as the most affected. Further research with
more specific study objectives is needed to clarify aspects such as
the socioeconomic factor or the differences of prevalence between
regions.

Strengths and limitations of this study

e The major strengths are large sample size and population-based
estimates, taking into account the elevation factor of the survey
in a complex sample design.

e The cross-sectional design precludes any conclusions about the
causal relationship between obesity and associated factors.

e Other factors associated with obesity may not have been mea-
sured in the survey.

e The self-reported nature of the survey responses could also intro-
duce a risk of recall bias.

Authors’ contributions

All authors contributed to the design of this study. Jose Anto-
nio Quesada asked for the study data and performed the statistical
analysis. All authors contributed to the interpretation of the results.

126



V. Bertomeu-Gonzalez, F. Sanchez-Ferrer, ].A. Quesadaet al.
Francisco Sanchez, Ana Pilar Nso and Jose Antonio Quesada drafted
the manuscript. Vicente Bertomeu, Juan Miguel Ruiz and Adriana
Lopez revised this manuscript critically. All authors approved the
final version of this manuscript.
Ethical considerations

This study is exempt from institutional review board review
because ethical approval is not required in Spain for performing
analysis with anonymized data provided by the National Statistics
Institute.
Data availability statement

The datasets generated during and/or analyzed during the
current study are available from the corresponding author on rea-
sonable request.

Funding

This research received no specific grant from any funding agency
in the public, commercial or not-for-profit sectors.

Conflict of interests

The authors have no conflicts of interest to declare that are rel-
evant to the content of this article.

Acknowledgments

We thank to Clinical Medicine Department for supporting the
English translation of this manuscript.

Appendix A. Supplementary data

this arti-
version, at

Supplementary  data  associated  with
cle can be found, in the online
https://doi.org/10.1016/j.medcli.2024.02.016.

References

1. Stanaway ]D, Afshin A, Gakidou E, Lim SS, Abate D, Abate KH, et al.
Global, regional, and national comparative risk assessment of 84 behavioural,
environmental and occupational, and metabolic risks or clusters of risks
for 195 countries and territories, 1990-2017: a systematic analysis for
the Global Burden of Disease Study 2017. Lancet. 2018;392:1923-94,
http://dx.doi.org/10.1016/S0140-6736(18)32225-6.

2. Dai H, Alsalhe TA, Chalghaf N, Ricco M, Bragazzi NL, Wu J. The global burden
of disease attributable to high body mass index in 195 countries and territo-
ries, 1990-2017: an analysis of the Global Burden of Disease Study. PLoS Med.
2020;17:1-19, http://dx.doi.org/10.1371/JOURNALPMED.1003198.

3. Hales CM, Fryar CD, Carroll MD, Freedman DS, Aoki Y, Ogden CL. Differences
in obesity prevalence by demographic characteristics and urbanization level
among adults in the United States, 2013-2016. JAMA. 2018;319:2419-29,
http://dx.doi.org/10.1001/jama.2018.7270.

4. Bentham ], Di Cesare M, Bilano V, Bixby H, Zhou B, Stevens GA, et al. World-
wide trends in body-mass index, underweight, overweight, and obesity from
1975 to 2016: a pooled analysis of 2416 population-based measurement stud-
iesin 128 9 million children, adolescents, and adults. Lancet. 2017;390:2627-42,
http://dx.doi.org/10.1016/S0140-6736(17)32129-3.

5. Royo-Bordonada MA, Rodriguez-Artalejo F, Bes-Rastrollo M, Fernandez-Escobar
C, Gonzalez CA, Rivas F, et al. Food policies to prevent obesity and the main non-
transmissible diseases in Spain: where there’s a will there’s a way. Gac Sanit.
2019;33:584-92, http://dx.doi.org/10.1016/j.gaceta.2019.05.009.

6. de Bont ], Diaz Y, Casas M, Garcia-Gil M, Vrijheid M, Duarte-Salles T. Time
trends and sociodemographic factors associated with overweight and obe-
sity in children and adolescents in Spain. JAMA Netw Open. 2020;3:1-13,
http://dx.doi.org/10.1001/jamanetworkopen.2020.1171, e201171.

7. DongY,JanC,MaY, Dong B, Zou Z, Yang Y, et al. Economic development and the
nutritional status of Chinese school-aged children and adolescents from 1995 to

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

. Liberali R,

Medicina Clinica 163 (2024) 121-127

2014: an analysis of five successive national surveys. Lancet Diabetes Endocrinol.
2019;7:288-99, http://dx.doi.org/10.1016/S2213-8587(19)30075-0.

. Shao T, Wang L, Chen H. Association between sedentary behavior and obesity in

school-age children in China: a systematic review of evidence. Curr Pharm Des.
2020;26:5012-20, http://dx.doi.org/10.2174/1381612826666200707132328.
Kupek E, De Assis MAA. Dietary patterns and child-
hood obesity risk: a systematic review. Child Obes. 2020;16:70-85,
http://dx.doi.org/10.1089/CHI.2019.0059.

Gui ZH, Zhu YN, Cai L, Sun FH, Ma YH, Jing J, et al. Sugar-sweetened bever-
age consumption and risks of obesity and hypertension in chinese children
and adolescents: a national cross-sectional analysis. Nutrients. 2017;9:1-14,
http://dx.doi.org/10.3390/NU9121302.

Poorolajal ], Sahraei F, Mohamdadi Y, Doosti-Irani A, Moradi L. Behavioral factors
influencing childhood obesity: a systematic review and meta-analysis. Obes Res
Clin Pract. 2020;14:109-18, http://dx.doi.org/10.1016/J.O0RCP.2020.03.002.
Dondi A, Piccinno V, Morigi F, Sureshkumar S, Gori D, Lanari M. Food insecurity
and major diet-related morbidities in migrating children: a systematic review.
Nutrients. 2020;12:1-26, http://dx.doi.org/10.3390/NU12020379.

Storz MA. The COVID-19 pandemic: an unprecedented tragedy in the
battle against childhood obesity. Clin Exp Pediatr. 2020;63:477-82,
http://dx.doi.org/10.3345/CEP.2020.01081.

Sommer A, Twig G. The impact of childhood and adolescent obesity on cardio-
vascular risk in adulthood: a systematic review. Curr Diab Rep. 2018;18:1-6,
http://dx.doi.org/10.1007/S11892-018-1062-9.

Gutiérrez-Fisac JL, Guallar-Castillén P, Leén-Mufioz LM, Graciani A, Banegas JR,
Rodriguez-Artalejo F. Prevalence of general and abdominal obesity in the adult
population of Spain, 2008-2010: the ENRICA study. Obes Rev. 2012;13:388-92,
http://dx.doi.org/10.1111/].1467-789X.2011.00964.X.

Encuesta Nacional de Salud 2017, Metodologia 2017. Inst Nac Estadistica; 2017.
https://www.sanidad.gob.es/estadEstudios/estadisticas/encuestaNacional/
encuesta2017.htm.

Carrascosa A, Yeste D, Moreno-Galdé A, Gussinyé M, Ferrandez A,
Clemente M, et al. Body mass index and tri-ponderal mass index of
1,453 healthy non-obese, non-undernourished millennial children. The
Barcelona longitudinal growth study. An Pediatr (Engl Ed). 2018;89:137-43,
http://dx.doi.org/10.1016/j.anpedi.2017.12.016.

Wei W, Held L. Calibration tests for count data. Test. 2014;23:787-805,
http://dx.doi.org/10.1007/S11749-014-0380-8/METRICS.

Ogden CL, Carroll MD, Lawman HG, Fryar CD, Kruszon-Moran D, Kit BK,
et al. Trends in obesity prevalence among children and adolescents in
the United States, 1988-1994 through 2013-2014. JAMA. 2016;315:2292-9,
http://dx.doi.org/10.1001/JAMA.2016.6361.

Cole TJ, Lobstein T. Extended international (IOTF) body mass index cut-
offs for thinness, overweight and obesity. Pediatr Obes. 2012;7:284-94,
http://dx.doi.org/10.1111/].2047-6310.2012.00064.X.

de Bont ], Bennett M, Le6n-Mufioz LM, Duarte-Salles T. The preva-
lence and incidence rate of overweight and obesity among 2.5 mil-
lion children and adolescents in Spain. Rev Esp Cardiol. 2022;75:300-7,
http://dx.doi.org/10.1016/J.REC.2021.07.002.

Garrido-Miguel M, Oliveira A, Cavero-Redondo I, Alvarez-Bueno C, Pozuelo-
Carrascosa DP, Soriano-Cano A, et al. Prevalence of overweight and
obesity among european preschool children: a systematic review and
meta-regression by food group consumption. Nutrients. 2019;11:1-15,
http://dx.doi.org/10.3390/NU11071698.

Gray HL, Buro AW, Barrera Ikan J, Wang W, Stern M. School-level factors asso-
ciated with obesity: a systematic review of longitudinal studies. Obes Rev.
2019;20:1016-32, http://dx.doi.org/10.1111/OBR.12852.

Brown T, Moore TH, Hooper L, Gao Y, Zayegh A, ljaz S, et al. Interventions
for preventing obesity in children. Cochrane database Syst Rev. 2019;7:1-623,
http://dx.doi.org/10.1002/14651858.CD001871.PUB4.

Van Hung H, Ngoc VTN, Vu Thi H, Chu D-T. Early childhood caries
in obese children: the status and associated factors in the suburban
areas in Hanoi, Vietnam. Int J Environ Res Public Health. 2021;18:1-8,
http://dx.doi.org/10.3390/]JERPH18168844, 8844.

Fiamenghi VI, Mello ED. Vitamin D deficiency in children and ado-
lescents with obesity: a meta-analysis. ] Pediatr. 2021;97:273-9,
http://dx.doi.org/10.1016/]JPED.2020.08.006.

Fan ], Ding C, Gong W, Yuan F, Zhang Y, Feng G, et al. Association of sleep duration
and overweight/obesity among children in China. Int] Environ Res Public Health.
2020;17:1-9, http://dx.doi.org/10.3390/IJERPH17061962.

Khalid F, Holguin F. A review of obesity and asthma across the life span. ] Asthma.
2018;55:1286-300, http://dx.doi.org/10.1080/02770903.2018.1424187.

Rao S, Hughes A, Segar MW, Wilson B, Ayers C, Das S, et al. Lon-
gitudinal trajectories and factors associated with US county-level
cardiovascular mortality, 1980-2014. JAMA Netw Open. 2021;4:1-14,
http://dx.doi.org/10.1001/JAMANETWORKOPEN.2021.36022.

Dong Y, Lau PWC, Dong B, Zou Z, Yang Y, Wen B, et al. Trends in physical
fitness, growth, and nutritional status of Chinese children and adolescents:
a retrospective analysis of 15 million students from six successive national
surveys between 1985 and 2014. Lancet Child Adolesc Heal. 2019;3:871-80,
http://dx.doi.org/10.1016/S2352-4642(19)30302-5.


http://dx.doi.org/10.1016/j.medcli.2024.02.016
dx.doi.org/10.1016/S0140-6736(18)32225-6
dx.doi.org/10.1371/JOURNAL.PMED.1003198
dx.doi.org/10.1001/jama.2018.7270
dx.doi.org/10.1016/S0140-6736(17)32129-3
dx.doi.org/10.1016/j.gaceta.2019.05.009
dx.doi.org/10.1001/jamanetworkopen.2020.1171
dx.doi.org/10.1016/S2213-8587(19)30075-0
dx.doi.org/10.2174/1381612826666200707132328
dx.doi.org/10.1089/CHI.2019.0059
dx.doi.org/10.3390/NU9121302
dx.doi.org/10.1016/J.ORCP.2020.03.002
dx.doi.org/10.3390/NU12020379
dx.doi.org/10.3345/CEP.2020.01081
dx.doi.org/10.1007/S11892-018-1062-9
dx.doi.org/10.1111/J.1467-789X.2011.00964.X
https://www.sanidad.gob.es/estadEstudios/estadisticas/encuestaNacional/encuesta2017.htm
https://www.sanidad.gob.es/estadEstudios/estadisticas/encuestaNacional/encuesta2017.htm
dx.doi.org/10.1016/j.anpedi.2017.12.016
dx.doi.org/10.1007/S11749-014-0380-8/METRICS
dx.doi.org/10.1001/JAMA.2016.6361
dx.doi.org/10.1111/J.2047-6310.2012.00064.X
dx.doi.org/10.1016/J.REC.2021.07.002
dx.doi.org/10.3390/NU11071698
dx.doi.org/10.1111/OBR.12852
dx.doi.org/10.1002/14651858.CD001871.PUB4
dx.doi.org/10.3390/IJERPH18168844
dx.doi.org/10.1016/J.JPED.2020.08.006
dx.doi.org/10.3390/IJERPH17061962
dx.doi.org/10.1080/02770903.2018.1424187
dx.doi.org/10.1001/JAMANETWORKOPEN.2021.36022
dx.doi.org/10.1016/S2352-4642(19)30302-5

	Prevalence of childhood obesity in Spain and its relation with socioeconomic status and health behaviors: Population-based...
	Introduction
	Material and methods
	Patient and public involvement
	Statistical analysis
	Ethics approval statement

	Results
	Discussion
	Strengths and limitations of this study
	Authors’ contributions
	Ethical considerations
	Data availability statement
	Funding
	Conflict of interests
	Acknowledgments
	Appendix A Supplementary data
	References


