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A B S T R A C T

Introduction and objectives: Childhood obesity trends are plateauing in Spain, but limited information is

available about how they differ by region. This study assessed childhood and adolescent the prevalence

and incidence of overweight and obesity from 2005 to 2017 across 8 Spanish regions.

Methods: This longitudinal study used height and weight measurements from 2.5 million children aged

2 to 17 years to calculate overweight and obesity, according to the World Health Organization (WHO)

guidelines. Data were obtained from The Base de datos para la Investigación Farmacoepidemiológica en

Atención Primaria, and the Information System for Research in Primary Care. Prevalence and incidence

rates and trends from 2005 to 2017 were calculated and stratified by age, sex, and region.

Results: The overall obesity prevalence increased in boys and girls from age 2 (0.8%; 95%CI, 0.8-0.9 in

both sexes) until peaking at age 7 in girls (17.3%; 95%CI, 17.1-17.5) and age 9 in boys (24.1%; 95%CI 23.9-

24.3). The highest and lowest obesity prevalences were observed in Murcia and Navarre. Overall obesity

prevalence trends decreased from 2005 to 2017 in all age-sex groups and in most regions. Highest

obesity incidence rates were found in children aged 6 to 7 years, (4.5 [4.5-4.5] and 3.5 [3.5-3.5] new

obesity cases per 100 person-years in boys and girls, respectively). Boys had higher prevalence and

incidence rates than girls across all regions. Overweight/obesity prevalence and incidence rates and their

trends were consistently higher than the obesity results, although a similar pattern was observed across

sex and age.

Conclusions: Overweight and obesity prevalence slightly decreased in Spain from 2005 to 2017, but

regional, sex, and age differences persisted. Because incidence peaked around the age of 6 years, it may

be important to begin health promotion programs at an early age.
�C 2021 Sociedad Española de Cardiologı́a. Published by Elsevier España, S.L.U. All rights reserved.
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R E S U M E N

Introducción y objetivos: Las tendencias de la obesidad infantil se están estancando en España, pero hay poca

información sobre las diferencias por comunidad autónoma. Este estudio evaluó en 8 comunidades

autónomas la prevalencia y la incidencia de sobrepeso y obesidad en niños y adolescentes entre 2005-2017.

Métodos: Este estudio longitudinal utilizó las determinaciones de estatura y peso de 2,5 millones de

niños de 2-17 años para calcular el sobrepeso y la obesidad según las guı́as de la OMS. Los datos proceden

de 2 bases de datos de historias clı́nicas electrónicas: la Base de datos para la Investigación

Farmacoepidemiológica en Atención Primaria y el Sistema de Información para la Investigación en

Atención Primaria. Se calcularon la prevalencia, la tasa de incidencia y las tendencias entre 2005-2017, y

se estratificaron por edad, sexo y comunidad autónoma.

Resultados: La prevalencia general de obesidad aumentó en niños y niñas desde los 2 años (0,8%; IC95%,

0,8-0,9% en ambos sexos) hasta alcanzar su punto máximo a los 7 años en las niñas (17,3%; IC95%, 17,1-

17,5%) y a los 9 años en los niños (24,1%; IC95%, 23,9-24,3%). Las prevalencias de obesidad más altas y

más bajas se observaron en Murcia y Navarra respectivamente. Las tendencias generales de la
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INTRODUCTION

Excess weight among children and adolescents is currently a

major public health concern due to its high global prevalence and

associated risk of negative health outcomes, including cardiovas-

cular, musculoskeletal, and endocrine diseases.1–3 Current liter-

ature suggests that childhood obesity prevalence has plateaued or

is slightly decreasing in most developed countries, including

Spain.4–6 Despite this, Spain continues to have the second highest

childhood overweight and obesity prevalence in Europe.7 Howev-

er, overweight and obesity prevalence is not homogenous across all

of Spain, but rather differs by region.8 Typically, higher prevalences

are found in the southernmost regions of the country.8,9

Previous studies in Spain have been mainly cross-sectional,10,11

relied on self-reported national health survey data,6,8 or included

data on only one or few regions.9,12–14 Few studies have used

longitudinal data to calculate prevalence trends and incidence

rates across multiple regions.

Trend analysis studies are an important tool for monitoring

changes and patterns in the prevalence and incidence of overweight

and obesity.15 Knowledge of these trends can be used to plan public

health interventions directed toward regions or population

subgroups whose trends are worsening or not reversing. Because

they provide longitudinal data on large populations, electronic

health records are useful for population health surveillance. Within

the past few decades, electronic health records have been

successfully used to assess childhood and adolescent overweight

and obesity trends.14,16 Despite their utility, few studies have used

data from electronic health records to assess incidence trends of

overweight and obesity among children and adolescents.14,17 The

aim of this study was to examine the prevalence and incidence of

overweight and obesity and their trends between the years

2005 and 2017 among 2.5 million children and adolescents

between the ages of 2 and 17 years across 8 Spanish regions.

METHODS

Data sources

We obtained deidentified data from 2 primary care electronic

health records databases: the BIFAP (Base de Datos para la

Investigación Farmacoepidemiológica en Atención Primaria [Data-

base for Pharmacoepidemiological Research in Primary Care]) and

the SIDIAP (Sistema de Información para el desarrollo de la

Investigación en Atención Primaria [Information System for

Research in Primary Care]). Both rely on data from the regional

health services integrated in the Spanish national health system,

which provides universal access to health care to the entire

Spanish population. Both databases contain demographic data and

height and weight measurements recorded at repeated intervals

during childhood and adolescence by pediatric primary care health

professionals. BIFAP is a multiregional dataset that, in 2017,

contained data for 9.4 million people from 7 out of the

17 autonomous regions of Spain, starting in 2001.18 The data

are provided by primary care health professionals on a voluntary

basis in some regions and include the entire population in others.

At the time of the study, BIFAP included data from of 6857 primary

care physicians (5862 general practitioners and 995 pediatricians)

from 7 regions (Aragon, Asturias, Cantabria, Castile and Leon,

Madrid, Murcia, and Navarre). This yields a total of 9.4 million

patients, representing 67% of the population of these regions

(14 million) and 20% of the total Spanish population (46.5 million).

The population of BIFAP is representative of the population

receiving health care in the Spanish national health system,18

which covers nearly the entire population (99.02% in 2017). For its

part, SIDIAP contains data on nearly 6 million people from

286 primary care health centers in the region of Catalonia starting

in 2005.19 The population of SIDIAP is highly representative of

Catalonia in terms of geographical, age, and sex distributions.20

Study population and study design

In this prospectively-collected longitudinal study, we included

all children and adolescents registered in BIFAP and SIDIAP

between the ages of 2 and 17 years with at least 1 height and

weight measurement recorded during the same primary care visit

from 1 January 2005 to 31 December 2017 (or from 1 January

2011 for Castile and Leon).

Anthropometric measures

Height and weight were routinely measured in a standardized

fashion by trained pediatric primary care health professionals as

part of the health promotion program ‘‘Programa de Salud Infantil’’

(Childhood Health Program).21 The program recommends mea-

suring height and weight at several key points during childhood

and adolescence: at 2 years, 3 to 4 years, 6 to 7 years, 8 to 9 years,

12 years, and 14 years.21 Body mass index (BMI) was calculated as

weight (in kilograms, kg) divided by height (in meters, m) squared.

Overweight and obesity were defined using the age- and sex-

specific BMI z-scores (zBMI) from the World Health Organization

(WHO) growth standard and growth reference.22,23 Overweight

prevalencia de obesidad disminuyeron de 2005 a 2017 en todos los grupos de edad y sexo y en la mayorı́a

de las comunidades autónomas. Las tasas de incidencia de obesidad más altas se encontraron en niños de

6-7 años (4,5 [4,5-4,5] y 3,5 [3,5-3,5] nuevos casos de obesidad cada 100 personas-año en niños y niñas

respectivamente). Los niños tenı́an cifras de prevalencia e incidencia más altas que las niñas en todas las

comunidades autónomas. Los valores de prevalencia e incidencia de sobrepeso/obesidad y sus

tendencias fueron constantemente mayores que los de obesidad, aunque se observó un patrón similar

según edad y sexo.

Conclusiones: La prevalencia de sobrepeso y obesidad se redujo ligeramente en España entre 2005 y

2017, pero persisten las diferencias regionales, de sexo y de edad. Ya que la incidencia alcanza su punto

máximo sobre los 6 años, podrı́a ser importante comenzar los programas de promoción de la salud a una

edad temprana.
�C 2021 Sociedad Española de Cardiologı́a. Publicado por Elsevier España, S.L.U. Todos los derechos reservados.

Abbreviations

IFAP: Base de Datos para la Investigación

Farmacoepidemiológica en Atención Primaria

SIDIAP: Information System for Research in Primary Care

zBMI: body mass index z-scores

WHO: World Health Organization
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was defined as a zBMI greater than + 2.0 in children younger than

5 years or greater than + 1.0 in those older than 5 years. Obesity

was defined as a zBMI greater than + 3.0 in children younger than

5 years or greater than + 2.0 in those older than 5 years. Extreme

values of height, weight and BMI (zBMI > � 5.0) were removed.24 If

a child had more than 1 BMI measurement for the same age or study

year, we considered the most recent available BMI measurement.

Biologically-implausible values of height and weight were re-

moved.24,25

Statistical analyses

We calculated overweight and obesity prevalence and 95%

confidence intervals (95%CI) as the percentage of children with

overweight (including obesity, denoted by overweight/obesity) or

obesity from the entire study population, stratified by age, sex,

study year, and region. We grouped age into 3 categories (2-5

years, 6-11 years, and 12-17 years) to evaluate prevalence trends.

We calculated P-trends using a logistic regression model with

study year as a continuous variable and overweight/obesity and

obesity (vs nonoverweight/obesity or no obesity) as a binary

variable. Next, we calculated the percent change of prevalence

between the years 2005 to 2017 by dividing the difference of the

prevalence in 2005 and 2017 by the prevalence in 2005 and

multiplying by 100.

For all children with at least 2 recorded BMI measurements, we

calculated overweight/obesity incidence rates (for children with

normal weight at baseline) and obesity incidence rates (for

children with normal or overweight at baseline). Children were

followed up until they developed overweight/obesity (if they were

of normal weight at baseline), obesity (if they were of normal

weight or overweight at baseline), turning 18 years old, reaching

the end of the study (31 December 2017), death, or being

transferred out. Incidence rates were calculated by dividing the

number of new cases of overweight or obesity by 100 person-years.

Person-years are the time (in years) that a child is at risk of

developing overweight/obesity or obesity during a specific age

period. Because the number of observations was higher in even-

numbered ages (especially at ages 4, 6, 8, 12, and 14 years), age

periods were grouped into 2 consecutive years (2-3, 4-5, 6-7, 8-9,

10-11, 12-13, 14-15, and 16-17 years). To observe incidence

trends, we estimated the incidence rates during 2 time periods:

from 1 January 2006 to 30 June 2011 and from 1 July 2011 to

31 December 2017.

Our presentation of the results focuses primarily on the

prevalence and incidence of obesity, with the results of over-

weight/obesity provided in the tables of the supplementary data.

All the above analyses were conducted in R.26 This study was

approved by the scientific committee of BIFAP (code: 06_2018) and

the Ethics committee of IDIAPJGol (code: P16/179).

RESULTS

Study population description

The study populations included 2 504 568 children with

7 613 323 BMI measurements from 8 Spanish regions. A total of

1 278 045 children (51% of the study population) were boys.

Overall, the study population had an average baseline age of 6.2

years (standard deviation [SD] 4.6), were followed up for an

average of 7.5 (SD, 4.0) years and had an average of 3.5 BMI (SD,

2.9) measurements during follow-up (table 1); 35.6% and 14.2% of

the children had at least 1 measurement indicating overweight/

obesity and obesity during follow-up, respectively (table 1).

Children living in Catalonia had the longest average follow-up

time (8.8 years; SD, 3.9) whereas children living in Castile and Leon

had the shortest follow-up time (4.8 years; SD, 2.0). The population

from Navarre and Catalonia had the highest and lowest average

number of BMI measurements, respectively (Navarre, 9.0 vs

Catalonia, 3.9 BMI measures per child) (table 1 of the supplemen-

tary data).

Prevalence of overweight and obesity

The overall prevalence of obesity increased in boys and girls,

starting at age 2 years (0.8%; 95%CI, 0.8-0.9 in both sexes) until

peaking at age 7 years in girls (17.3%; 95%CI, 17.1-17.5) and age

9 years in boys (24.1%; 95%CI, 23.9-24.3), before decreasing until

age 14 years (table 2 of the supplementary data and figure 1). After

age 14 years, there was a slight increase until age 17 years in both

sexes (from 10.6%; 95%CI, 10.5-10.7 at age 14 years to 13.4%; 95%CI,

13.0-13.7 at age 17 years in boys, and from 6.7%; 95%CI, 6.6-6.8 at

age 14 years to 10.2%; 95%CI, 10.0-10.5 at age 17 years in girls)

(figure 1 and table 2 of the supplementary data). The prevalence of

overweight/obesity followed roughly this same trend. The preva-

lence of overweight/obesity peaked in both sexes at age 9 years

(46.6%; 95%CI, 46.6-46.9 in boys and 43.7%; 95%CI, 43.5-44.0 in

girls) before decreasing until age 14 years (table 3 of the

supplementary data).

Table 1

Characteristics of children and adolescents (2-17 years) included in the study

from 2005 to 2017

Population

N = 2 504 568

Age at baseline 6.2 � 4.6

Sex

Boys 1 276 045 (50.9)

Girls 1 228 523 (49.1)

Years of follow-up 7.5 � 4.0

Number of BMI measures 3.5 � 2.9

BMI category*

Underweight 10 336 (0.4)

Normal weight 1 602 281 (64.0)

Overweight 535 223 (21.4)

Obesity 356 728 (14.2)

Datasets

BIFAP 1 222 340 (49.9)

SIDIAP 1 277 228 (50.1)

Regions

Aragon 246 371 (9.8)

Asturias 34 939 (1.4)

Cantabria 50 589 (2.1)

Catalonia 1 277 228 (50.1)

Castille and Leon 348 251 (13.9)

Madrid 368 329 (14.7)

Murcia 36 813 (1.5)

Navarre 142 048 (5.7)

BIFAP, Base de Datos para la Investigación Farmacoepidemiológica en Atención

Primaria (Database for Pharmacoepidemiological Research in Primary Care); BMI,

body mass index; SIDIAP, the Information System for Research in Primary Care.

Values are expressed as No. (%) or mean � standard deviation.
* Children were categorized as obese if they had at least 1 zBMI classified as

indicating obesity during the study period. Children were categorized as being

overweight/obese f they had at least 1 zBMI classified as indicating overweight or

any measurement classified as indicating obesity during the study period. Finally,

children were categorized as having normal weight if they were never categorized

as being overweight or obese during the study period.
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All regions followed a similar pattern to the overall prevalence

of obesity (figure 1 and table 2 of the supplementary data). The

highest obesity prevalence was observed in Murcia at age 9 years,

especially in boys (34.5%; 95%CI, 30.6-38.4) compared with girls

(30.4%; 95%CI, 26.9-33.9). The lowest prevalence was observed in

Navarre at age 9 years (21.0%; 95%CI, 20.0-21.9 in boys and 14.2%;

95%CI, 13.4-14.9 in girls) (table 2 of the supplementary data). In

Asturias, Cantabria, Catalonia, and Madrid, the prevalence of

obesity was slightly higher than the overall prevalence of obesity,

whereas in Aragon and Castile and Leon the prevalence was similar

to the overall prevalence of obesity (figure 1 and table 2 of the

supplementary data). The highest prevalence of overweight/

obesity was also found in Murcia and the lowest prevalence in

Navarre (table 3 of the supplementary data).

Overweight and obesity prevalence trends

Overall obesity trends decreased in all age-sex groups from

2005 to 2017 (figure 2 and table 4A,B of the supplementary data).

In boys ages 6-11 years, the overall prevalence of obesity decreased

from 19.5% (95%CI, 9.2-19.8) in 2005 to 17.6% (95%CI, 17.4-17.8) in

2017 (figure 2 and table 4A of the supplementary data),

corresponding to a 9.7% change (figure 3 and table 4A of the

supplementary data). Although the prevalence was low compared

with that in other age groups, the largest decreases were generally

found in ages 2 to 5 years. For example, for boys, the overall trend

at ages 2 to 5 years fell from 3.0% (95%CI, 2.9-3.1) in 2005 to 2.1%

(95%CI, 2.0-2.2) in 2017 (figure 2 and table 4A of the supplemen-

tary data). These changes corresponded to a 30.0% decrease (table

Figure 1. Prevalence of obesity by sex and age in 2 504 568 children in the overall population and by region. Each dot represents the prevalence of obesity for each

child age and applied a weighted loss smoother to observe the trends over time. The last measurement was used for the same age year if a child had more than one

BMI measurement.

Figure 2. Prevalence trends of obesity between 2005 and 2017 by sex, age groups (2-5 years, 6-11 years, 12-17 years), and region. Each dot represents the

prevalence of obesity for each child age and applied a weighted loss smoother to observe the trends overtime. The last measurement was used for the same age year

if a child had more than one BMI measurement.
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4A of the supplementary data). The overall prevalence of

overweight/obesity followed a similar decreasing trend (table

5A,B of the supplementary data). For example, in boys aged 6 to

11 years, the overall prevalence of overweight/obesity decreased

from 42.2% (95%CI, 41.8-42.5) in 2005 to 37.8% (95%CI, 37.5-38.1)

in 2017, corresponding to a 10.4% change (table 5A of the

supplementary data).

The prevalence of obesity decreased over time in nearly all

regions, especially among children aged 2 to 5 years (figure 2).

However, slight differences were observed especially for girls aged

6 to 11 years and 12 to 17 years in Aragon, Cantabria and Navarre

where the prevalence fell only gradually, or even increased (figure

2 and table 4B of the supplementary dada). For example, for girls

aged 12 to 17 years in Navarre, prevalence increased from 6.6%

(95%CI, 5.7-7.4) in 2005 to 8.3% (95%CI, 7.4-9.2) in 2017 (figure 2

and table 4A,B of the supplementary data). Prevalence decreased in

most other regions, particularly in Murcia for girls aged 12 to

17 years, where the prevalence decreased from 15.4% (95%CI, 10.8-

20.0) in 2005 to 12.4% (95%CI, 9.9-14.9) in 2017. The overweight/

obesity trends decreased in all regions and in both sexes among

children aged 2 to 5 and 6 to 11 (table 5A,B of the supplementary

data). Similar to the prevalence of obesity, that of overweight/

obesity in girls decreased more gradually than in boys and

increased in Aragon, Catalonia and Navarre in ages 12-17 years

(table 5A,B of the supplementary data).

Incidence of overweight and obesity

The overall incidence rate of overweight and obesity peaked

between the ages of 6 to 7 years in both sexes (figure 3 and table

6 of the supplementary data). After this peak, the incidence rates

continued to decrease into adolescence. The number of new

obesity cases per 100 person-years was 4.5 (95%CI, 4.5-4.5) in boys

and 3.5 (95%CI, 3.5-3.5) in girls aged 6 to 7 years (figure 3 and table

6 of the supplementary data). Obesity incidence rates were highest

in Murcia for both sexes (6.6; 95%CI, 6.1-7.1 in boys and 4.7; 95%CI,

4.3-5.1 in girls aged 6 to 7 years) and were lowest in Navarre (4.0;

95%CI, 3.9-4.2 in boys aged 6 to 7 years and 3.2; 95%CI, 3.0-3.3 in

girls aged 6 to 7 years) (figure 3 and table 6 of the supplementary

Figure 3. Percent change in the prevalence of obesity between 2005 and 2017 by age, sex, and region. The percent change of prevalence from 2005 to 2017 was

calculated by dividing the difference between the prevalence in 2005 and 2017 by the prevalence in 2005 and multiplying by 100. For Castille and Leon the

difference was calculated between 2010 and 2017.

Figure 4. Incidence rate (number of new cases/100 person-years) of obesity by sex, age and region.
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data). The incidence rates by region followed a similar pattern as

the overall incidence, except for Asturias and Murcia where we

observed low incidence rates in both sexes in ages 8 to 9 years (1.6;

95%CI, 1.4-1.9 and 0.8; 95%CI, 0.6-1.0 in boys living in Asturias and

Murcia, respectively) and high incidence rates between ages

10 and 11 years (2.9; 95%CI, 2.6-3.3 and 4.0; 95%CI, 3.5-4.4 in boys

living in Asturias and Murcia, respectively). Overweight/obesity

incidence rates followed roughly the same trend as obesity for age,

sex, and region (table 7 of the supplementary data). Additionally,

we observed that the overall incidence of overweight/obesity and

obesity decreased from the first to the second period in all age

groups and both sexes (table 8 of the supplementary data). We

could not calculate incidence trends by region due to the small

sample size and confidentiality issues (figure 4).

DISCUSSION

To our knowledge, our study is the largest to date to evaluate the

prevalence and incidence of overweight and obesity rates in children

and adolescents across 8 Spanish regions. A higher prevalence of

overweight and obesity was found in children aged 9 years and was

consistently higher among boys and in the southern region of

Murcia. Overweight/obesity and obesity prevalence and incidence

trends slightly decreased between 2005 and 2017 across age, sex,

and region. However, in Aragon, Cantabria and Navarre, overweight/

obesity and obesity prevalence trends remained constant over time,

and even increased in girls older than 6 years. Incidence rates were

highest at ages 6 to 7 across all regions and both sexes, but were

higher in boys than in girls and in southern regions than in northern

regions. Previous studies found similar results with higher incidence

rates around middle childhood (6-11 years), decreasing into older

ages.17 The decrease in incidence could be explained by fewer

children being are at risk of developing overweight and obesity, or

by several development changes occurring during puberty such as

an adiposity rebound and hormone composition, which may

stabilize their weight during adolescence.17

The overall overweight and obesity prevalence by age and sex in

our study was lower than in other nationally representative

studies4,6 (table 9 of the supplementary data). The lower

prevalence could be explained by the fact that our study did not

include data from regions where the highest overweight and

obesity prevalence has historically been found, such as Andalusia

and the Canary Islands.27 Additionally, the prevalence of childhood

overweight and obesity seems to have stabilized or even decreased

in Spain since 2005, as in other high-income countries.1,3,4,6

However, Spain continues to have some of the highest childhood

overweight and obesity prevalences in Europe, on average 5% to

10% units higher than in other European countries.7

In Spain, few studies have evaluated the changes in overweight

and obesity prevalence in children at the national level. Data from

the Spanish National Health Survey found no significant changes in

the prevalence of overweight or obesity between 2001 and 2011,6

whereas another nationally representative study found only a very

slight reduction in the prevalence of overweight and obesity

between 2011 and 2019.4 A comparable study performed only in

Catalonia also found a slight decrease in overweight and obesity

prevalence during the last decade.14 Having access to a large

sample size and repeat height and weight measurements may have

helped our study to reveal slight trend differences over the last

decade. The specific mechanisms for the stabilization and

reduction of childhood obesity remain unclear. It is possible that

obesity rates have reached a saturation point or that public health

initiatives have successfully raised awareness of the health

problems associated with childhood obesity and changed beha-

viors.1,28

Because the highest incidence rates of overweight and obesity

were observed between the ages of 6 and 7 years, it may be

important to begin obesity prevention and health promotion

programs at an early age.14,17,28 However, only a few interventions

aiming to reduce BMI and prevent childhood obesity before the age

of 6 years have been identified, suggesting that this may still be a

new and developing consideration.29 Current literature suggests

that, across all of childhood, individual-level interventions may be

slightly more effective than community-based interventions in the

short-term.30,31 For example, individual-level interventions car-

ried out among Australian children aged 3 to 6 years32 and

American children aged 2 to 5 years33 that aimed to improve

nutrition and physical activity levels found significant reductions

in zBMI scores. Community-based interventions have not always

shown conclusive results of their effectiveness.34 For example, a

community-based intervention implemented in Spain among

children aged 8 to 10 years did not improve weight development,

diet quality, or physical activity levels in the short-term.34

However, an individual-level intervention performed among

Spanish children aged 9 to 10 years that aimed to improve diet

and increase sleep and physical activity levels while reducing

screen time significantly reduced the incidence of childhood

obesity.35 The success of this individual-level intervention,

although not performed at an early age, suggests that individu-

al-level interventions may be an important starting point to

immediately reduce the high childhood overweight and obesity

prevalence present in Spain.

The findings of our study suggest that childhood obesity

prevalence and incidence rates vary by region in Spain. The most

recent data available by region suggests a similar pattern, revealing

the highest prevalence trends and incidence rates among the

southern region of Murcia and the lowest in Navarre.11 However,

no previous study has evaluated both the prevalence trends and

incidence rates of overweight and obesity by region with such a

large sample using data from primary care electronic health

records. Regional differences in overweight and obesity prevalence

may mirror the regional socioeconomic disparities in Spain, where

less-industrialized regions tend to face higher levels of deprivation

and more industrialized regions tend to be less deprived.36

Children living in more deprived areas are known to consume

more energy-rich foods, have lower levels of physical activity, and

have reduced access to interventions and educational services, all

of which increase the risk of developing obesity during child-

hood.37–41 We have no clear explanation as to why the trends in

Cantabria, Aragon and Navarre are increasing, especially among

girls older than 6 years. The peak in medical visits between ages

10 and 11 years in Asturias and Murcia may explain the differences

in incidence compared with other regions.

Boys consistently have a higher prevalence of obesity than girls

across all regions of Spain, suggesting possible differences by sex.

In fact, all prevalence studies performed in Spain have shown these

same differences by sex.6,8,14,42 Differences in childhood over-

weight and obesity patterns by sex could be explained by many

mechanisms, such as body composition, hormones, differences in

physical activity levels, and gendered societal pressure and

expectations.11,43–46 Interventions that take into account gen-

der-based differences in physical activity levels, relationship with

food, and body image may be useful in reducing these observed

disparities.

Strengths and limitations

One of the main strengths of our study, in addition to its sample

size and longitudinal design, is the availability of repeat

measurements of weight and height for the same child. Further-
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more, we were able to evaluate prevalence trends for 8 Spanish

regions using the same study design and only 2 databases. Both of

these databases are representative of the Spanish population,

allowing our results to be interpreted with high external validity.

However, our study has some limitations. First, we were limited

to studying the regions for which data were available through the

SIDIAP and BIFAP. Consequently, our results likely underestimate

national overweight and obesity prevalence, but are representative

of the specific regions of Spain.9,12,13 Next, we only had data

available on children who used the public Spanish health care

system. Within the public health care system, obesity may be

slightly overestimated as children with obesity have more medical

visits than healthy children. However, all the regions have

implemented the Childhood Health Program (Programa de Salud

Infantil), which recommends several medical appointments at key

points during childhood to combine preventive and health

promotion activities. Due to the standardized timeline of the

Childhood Health Program included in the public health care

system, and our large sample size, we expect obesity overestima-

tion to be minimal. Finally, we did not have additional information

of other sociodemographic factors such as socioeconomic status or

nationality, which are known to affect childhood obesity preva-

lence and incidence differently.14

CONCLUSIONS

Overall, overweight and obesity trends have slightly decreased

in Spain since 2005 and the highest incidence rates were found in

ages 6 to 7 years. Regional and gender disparities persist, with

higher prevalence and incidence rates in boys than in girls and in

southern than in northern regions. New and innovative approaches

that take into account gender-based and regional differences must

be used to create public health interventions to reduce excess

weight starting from an early age.

WHAT IS KNOWN ABOUT THE TOPIC?

- Childhood overweight and obesity prevalence seems to

have plateaued or slightly decreased in Spain.

- However, Spain continues to have the second highest

childhood overweight and obesity prevalence in Europe.

- To date, few longitudinal studies have been performed

on the topic and few studies have analyzed prevalence

and trends and incidence across multiple Spanish

regions in a single study.

WHAT DOES THIS STUDY ADD?

- Our study shows that, despite decreasing trends of

overweight/obesity and obesity at the national level,

differences by gender and region persist.

- Higher prevalence and incidence rates were found in

southern than in northern regions. Our study also

confirms gender-based differences across all regions,

with consistently higher prevalence and incidence rates

being found in boys than in girls.

- Because the highest incidence was found at age 6 years,

it may be important to start metabolic health interven-

tions at an early age.
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