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ABSTRACT
Introduction: Childhood obesity is a recognized public health problem. The present
work reports the changing prevalence of childhood overweight/obesity in Spanish boys
and girls over the period 1993-2011, and examines the risk factors apparent in 2011.
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Methods: Children with a body mass index (BMI) of ≥ 25 were deemed overweight,
and those with a BMI of ≥ 30 were deemed obese. Overweight and obesity was
consistently more common among boys than among girls.
Results: The prevalence of overweight and obesity in Spain increased over the study
period.
Conclusions: According to the 2011 data, children who undertook no physical activity,
or whose parents/guardians had a low level of education, showed the highest
prevalence of obesity.
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RESUMEN
Introducción: la obesidad infantil es un problema de salud pública a nivel mundial. El
objetivo de este trabajo es describir la evolución de la prevalencia de
sobrepeso/obesidad infantil en niños y niñas durante el periodo 1993-2011 y analizar
cuáles son los factores de riesgo asociados, utilizando la Encuesta de Salud (ENS) de
2011.
Métodos: los niños con índice de masa corporal (IMC) ≥ 25 se consideraron con
sobrepeso y aquellos con IMC ≥ 30, como obesos. Se hizo uso de la ENS desde 1993 a
2011.
Resultados: la prevalencia de sobrepeso y obesidad en España aumentó durante el
periodo de estudio. La prevalencia de sobrepeso y obesidad fue más elevada en niños
que en niñas.
Conclusiones: según los datos de 2011, los niños que no realizaban ningún tipo de
actividad física o cuyos padres tenían un nivel de educación bajo mostraron la mayor
prevalencia de obesidad.

Palabras clave: Obesidad. Sobrepeso. Pediatría. Prevalencia. Factores de riesgo.

INTRODUCTION
The prevalence of childhood obesity has increased across Europe (1) and it is now a
recognized public health problem. According to the World Health Organization (WHO),
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obesity is a chronic disease that has reached epidemic proportions; in some parts of
the world, 17.6% of children under five years of age are obese (2). Recent studies in
different countries have shown 10% of all school-age children to have excess body fat,
increasing their risk of developing chronic diseases (3). Indeed, overweight/obesity has
become one of the most common nutritional problems among children of developed
countries, though it is by no means limited to them (3,4).
Obesity is increasingly affecting all age groups and is associated with increased
morbidity and mortality (5,6). The complications of obesity most commonly appear
during adulthood, although nowadays they are also being detected in childhood. Many
factors are associated with its appearance; genetic, sociodemographic (including sex
and level of parental education) and lifestyle factors are all involved, including the
duration of breastfeeding, the daily taking of breakfast, getting enough sleep, time
spent in front of monitors (7) and the amount of physical activity undertaken (6,8).
Tackling obesity is commonly one of the best set out objectives in healthcare strategies
(9), but understanding the factors that encourage its appearance is vital if it is to be
prevented (10,11).
The aim of the present work was to describe the prevalence of overweight and obesity
in Spanish children (boys and girls) using data provided by the National Health Surveys
(Encuestas Nacionales de Salud) of 1993-2011, and to determine the main
socioeconomic and lifestyle factors influencing the appearance of these problems in
2011.

METHODS
Design
This descriptive, cross-sectional study examined data provided by the 1993-2011
Spanish National Health Surveys (Ministerio de Sanidad, 1993; 1995; 1997; 2001; 2003;
2006; 2011). These surveys question members of the public regarding their health
status and provide information on perceived morbidity, risk factors, the use of health
services, and the following of preventive practices.

Subjects
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The data examined were those of children aged 2-15 years, chosen by stratified multistage sampling. Entries for children of this age were stratified by region, then by
province (as conglomerates), then by “habitat” (urban or rural area). Schools were
then chosen at random within these “habitats”, then classes by age group between 2
and 15 years, followed by random sampling of the children in these age groups. The
final sample size (which included data from only fully completed survey
questionnaires) was n = 23,237 (11,663 girls and 11,574 boys). The children’s heights
and weights (as recorded by their parents/guardians) were used to calculate their body
mass indices (BMI). Children with a BMI ≥ 25 were deemed overweight, and those with
a BMI ≥ 30 were deemed obese.

Statistics
The prevalence (with 95% confidence intervals) of overweight and obesity was
analyzed for each survey year separately.
The association of overweight and obesity with each independent variable as
measured in 2011, i.e., sex, age at the time of the survey, recommended number of
hours of sleep (3-4 years 12 h; 4-5 years 11 h; 5-11 years 10 h, and 11+ years 9 h)
(10,13), physical activity (measured as yes/no), hours spent watching TV or using other
monitors (< 2 or ≥ 2 h per day) (14), having been breast-fed for the first three or six
months (yes/no for each), taking breakfast daily (yes/no), level of education of head of
family (no education or obligatory schooling, school baccalaureate or technical award,
higher education) (15,16), was examined using the Chi-squared test. Significance was
set at p ≤ 0.05. Adjusted odds ratios (OR) were obtained by bivariate and consequent
multivariate regression analysis. All calculations were performed using SPSS v.21.0 for
Windows.

Ethics
Since all data used were rendered anonymous and were in the public domain
(www.ine.es), no ethical approval was required.

RESULTS
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Table I shows the prevalence of childhood overweight and obesity for girls and boys
over the study period. In 1993, 7.0% of boys were overweight, but in 2011 this figure
had risen to 13.2%; for girls, the figures were 6.0% and 10.2% respectively. In 1993,
13.8% of boys and 8.7% of girls were obese, while in 2011, 13.6% of boys and 9.9% of
girls were obese. Overweight and obesity was consistently more common among boys
than in girls.
Table II reveals that, in 2011 (note that 2011 health survey data were used to
determine all risk factor associations), those children who belonged to a family whose
head had no or only low-level studies showed a higher prevalence of overweight (boys
13.2%, girls 7.4%) compared to those who had higher education (boys 19.1%, girls
9.0%) (p < 0.05 in all cases). Similar results were seen for obesity (boys 16.3% and girls
5.5% compared to 10.7 and 8.1%; p < 0.05 for the comparison between boys).
Those children who did not sleep the recommended number of hours were more
commonly obese (boys 16.3%, girls 12.6%) than those who slept the recommended
amount (boys 9.6%, girls 6.3%) (p < 0.05 both sexes). Those children who undertook
some kind of physical activity were less commonly overweight (boys 13.1%, girls 9.8%)
than those who undertook none (boys 13.9%, girls 11.6%) (p < 0.05 for both sexes);
they were also less commonly obese (boys 11.8%, girls 8.8%) than those who
undertook no physical activity (boys 24.1%, girls 14%) (p < 0.05 for the comparison
between boys). No significant differences were seen between children who used
monitors (TV, playing videogames, etc.) more than two hours per day compared to
those who used them for less time, either in terms of overweight (boys 14.2%, girls
11.9% vs boys 10.7%, girls 11.4%) or obesity (boys 14.3%, girls 10.5% vs boys 12.1%,
girls 8.7%).
Those children exclusively breast-fed for their first three months of life were less
commonly overweight (boys 8.6%, girls 8.8%) than those who were not so fed (boys
13.9%, girls 10.4%) (p < 0.05 for boys and girls). No significant differences were seen
between children who were exclusively breast-fed for the first six months of life and
those who were not in terms of overweight (boys 8.6%, girls 7.8% vs boys 13.7%, girls
0.5%). No comparisons were made for obesity given the small sample size available,
neither was any significant difference seen in terms of overweight between children
who ate or did not eat breakfast (boys 26.3%, girls 11.8% vs boys 13.1% girls 10.2%).
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Table III shows the results of the multivariate analysis. Age, male sex, being breast-fed
until three months, not undertaking physical activity, and the level of education of the
head of the family were independently and significantly associated with being
overweight. The same variables (except for age) were independently and significantly
associated with being obese.

DISCUSSION
The present results show that the prevalence of overweight and obesity increased over
the study period in both boys and girls. In addition, overweight and obesity was
consistently more common among boys.
The present prevalence data for 1997 were compared to those of the enKid study (17)
which was performed in 1997-1998. The prevalence of overweight was higher in this
latter study (boys 14.3%, girls 15.6%) than in the present work (boys 8.0%, girls 7.5%).
In addition, the present prevalence data for 2011 were compared to those reported by
the Aladino 2011 (18). This latter study reported a higher prevalence of overweight
(boys 22.9%, girls 17.4% vs the present boys 13.2%, girls 10.2%), but a lower
prevalence of obesity (boys 7.7%, girls 4.7% vs the present boys 13.6%, girls 9.9%).
These discrepancies might be due to differences in the methodologies employed.
According to the 2011 health survey results (used for all associations with lifestyle
factors), the prevalence of overweight and obesity was higher among children of
families whose heads were the least well educated. The enKid study reported similar
results for obesity (15.6% vs 10.9% in families with the head in the highest education
bracket) (17). Similarly, the Aladino 2011 study reported that, among normal-weight
children, 58.5% of their mothers and 59.4% of their fathers had university studies,
while among obese children only 14.6% of their mothers and 14.7% of their fathers
had university studies. This might reflect a limitation of economic resources faced by
families with low education levels, or their more limited knowledge of what makes a
healthy diet, or perhaps a different aesthetic outlook (18).
Those children who slept the recommended number of hours for their age were less
commonly obese than those who did not get enough sleep. Very few studies
performed in Spain have examined the link between the number of hours spent
sleeping and overweight/obesity. The Aladino 2011 study did report, however, results
6

very similar to those of the present work: 10.7% of those who slept sufficient hours
were obese, rising to 15.2% among those who did not, whereas in the present study
these figures were boys 9.6% vs 16.3%, and girls 6.3% vs 12.6% (18).
No differences were seen in overweight or obesity between those children who spent
under or over two hours per day using monitors. This is in contrast to that reported in
other studies. For example, in Sweden, children who had a television in their
bedrooms, or who watched television for more than two hours per day, were more
likely to be overweight/obese (OR 1.26 and 1.55 respectively) (14). This discrepancy
might be due to the small numbers of children in the present study who actually spent
< 2 h per day in this activity.
The prevalence of obesity was lowest among those children who undertook physical
activity (boys 11.8%, girls 8.8%), and highest among those who undertook none (boys
24.1%, girls 14.0%). Another paper reported similar results, with obesity more
prevalent among those who undertook no physical activity (boys 21.7%, girls 9.8% vs
boys 9.7%, girls 4.3% in those who did) (9). Other authors also report children who
played sport to be less commonly obese than those who did not (10.3% vs 22.7%) (16).
In the present work, children who spent more time in physical activity spent less time
using monitors.
Overweight was less common among children who had been breast-fed until three
months of age than in those not so fed. Similar results have been reported from Korea
(19), and in an earlier systematic review of 300 articles from around the world (20). No
significant differences were found for children who were/were not breast-fed until six
months of age, perhaps due to the small sample size available for comparison.
Overweight was no less prevalent among children who ate breakfast (no result is
available for obesity given the small numbers involved). In contrast, the AVENA study
(21) reported that the habit of not taking breakfast was more common among children
who were overweight or obese (normal weight children 5.9%, overweight children
11.6%, obese children 13.3%, p < 0.05). The Aladino 2011 study also reported similar
results, with 3.1% of normal weight children and 4.2% of obese children not eating
breakfast. Not taking breakfast might reflect a wider range of poor food habits, or
might leave children hungry later in the day, leading to their eating with poorer
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control. The discrepancy with the present results is probably due to the low sample
size available for those who took no breakfast (18).

CONCLUSIONS
The prevalence of obesity increased in Spain between 1993 and 2011, and was more
common among boys than in girls over this study period. Child overweight/obesity was
found to be more prevalent in families in which the head of the family had a low level
of education. Breastfeeding for three months appears to reduce the prevalence of
overweight, while undertaking physical activity reduces the prevalence of obesity.

REFERENCES
1.

Kipping RR, Jago R LD. Obesity in children. Part 1: Epidemiology, measurement,

risk factors, and screening. BMJ 2008;15:33-1824.
2.

Organization WH. Health Impact Assessment Methods and Strategies.

Copenhagen: World Health Organization Regional Office for Europe. Cited 2016 Apr 1.
Available from: http://www.euro.who.int/healthimpact
3.

Kosti RI, Panagiotakos DB, Kosti RI, Panagiotakos DB. The epidemic of obesity in

children and adolescents in the world. Cent Eur J Public Health 2015;14:151-9.
4.

Tadesse Y, Derso T, Alene KA, Wassie MM. Prevalence and factors associated

with overweight and obesity among private kindergarten school children in Bahirdar
Town, Northwest Ethiopia: Cross-sectional study. BMC Res Notes 2017;10(1):22.
5.

Jelastopulu E, Kallianezos P, Merekoulias G, Alexopoulos EC, Sapountzi-Krepia

D. Prevalence and risk factors of excess weight in schoolchildren in West Greece. Nurs
Heal Sci 2012;14:372-80.
6.

Wu H, Zong X, Li H. The prevalence of overweight, obesity and stunting in

school children aged 6-19 years in Beijing, China. Ann Hum Biol 2016;43(6).
7.

Garmy P, Clausson EK, Nyberg P, Jakobsson U. Overweight and television and

computer habits in Swedish school-age children and adolescents: A cross-sectional
study. Nurs Heal Sci 2014;16(2):143-8.
8.

Thasanasuwan W SW. Low sleeping time, high TV viewing time, and physical

inactivity in school are risk factors for obesity in pre-adolescent Thai children. J Med
Assoc Thai 2016;99(3):314-21.
8

9.

Bartrina J, Rodrigo C. Epidemiología y factores determinantes de la obesidad

infantil y juvenil en España. Rev Pediatr 2005;VII:13-47.
10.

Vázquez IA, Zapico RB, Díez JH, Rodríguez CF. Actividad física, ocio sedentario,

falta de sueño y sobrepeso infantil. Psicothema 2008;20(4):516-20.
11.

Carriere C, Cabaussel C, Bader C, Barberger-Gateau P, Barat P TH.

Multidisciplinary care management has a positive effect on paediatric obesity and
social and individual factors are associated with better outcomes. Acta Paediatr
2016;105(11).
12.

Ministerio de Sanidad Servicios Sociales e Igualdad. Encuesta Nacional de Salud

2011.

Available

from:

http://pestadistico.inteligenciadegestion.msssi.es/publicoSNS/comun/ArbolNodos.asp
x
13.

Anton-Paduraru D, Teslariu O, Mocanu V. Influence of sleep on obesity in

children. Rev Med Chir Soc Med Nat Iasi 2016;120(2):239-43.
14.

Zapico RB, Vázquez IA, Díez JH, Rodríguez CF. La relación entre la falta de

sueño, el ocio sedentario y el sobrepeso infantil. Análisis Modif Conduct 2006;32:391401.
15.

Vázquez IA, Zapico RB. La obesidad infantil como resultado de un estilo de vida

obesogénico. Endocrnol Nutr 2007;54(10):530-4.
16.

Serra L, Ribas L, Aranceta J. Obesidad infantil y juvenil en España. Resultados

del estudio EnKid (1998-2000). Med Clin 2003;121(19):725-32.
17.

Ortega RM, López AM, Perea JM, González L. Estudio Aladino, estudio de

vigilancia del crecimiento, alimentación, actividad física, desarrollo infantil y obesidad
en

España.

2011.

Available

from:

http://www.naos.aesan.msssi.gob.es/en/naos/ficheros/investigacion/Articulo_ALADIN
O.pdf
18.

Park J, Chu HS, Chu SH, Jekal YS, Lee JY. The effect of predominant breast-

feeding on the risk ofobesity in Korean preschool children. Nurs Heal Sci 2015;17:7783.
19.

Lefebvre CM, John RM. The effect of breastfeeding on childhood overweight

and obesity: A systematic review of the literature. J Am Assoc Nurse Pract
2014;26(7):386-401.
9

20.

Wärnberg J, Ruiz JR, Ortega FB, Romeo J, González Gross M, Moreno LA, et al.

Grupo AVENA. Estudio AVENA (Alimentación y valoración del estado nutricional en
adolescentes).

Available

from:

http://www.estudioavena.es/downloads/Publicaciones/WarnbergJ_2006PediatrInt.pd
f

10

Table I. Prevalence of overweight/obesity in boys and girls, as recorded in different National Health Surveys (1993-2011)
Both sexes

Normal-weight

Overweight

Obese

Boys

Girls

n

%

(95% CI)

n

%

(95% CI)

n

%

(95% CI)

1993

3,926

82.3

(81.1-83.5)

1,937

79.3

(77.5-81.1)

1,989

85.4

(83.8-87)

1995

1,517

83.9

(82.1-85.7)

764

82.3

(79.6-85)

753

85.5

(83.0-88.0)

1997

1,452

81.7

(79.7-83.7)

718

79.1

(76.1-82.1)

734

84.5

(81.9-87.1)

2001

3,663

80.6

(79.3-81.9)

1,826

78.2

(76.3-80.1)

1,837

83

(81.3-84.7)

2003

4,258

78.9

(77.7-80.1)

2,125

76.6

(74.8-78.4)

2,133

81.3

(79.6-83.0)

2006

4,640

77.4

(76.2-78.6)

2,286

74.2

(72.4-76.0)

2,354

80.7

(79.1-82.3)

2011

2,864

76.3

(74.7-77.9)

1,470

73.2

(70.9-75.5)

1,394

79.9

(77.8-82.0)

1993

309

6.5

(5.9-7.0)

170

7

(3.2-10.8)

139

6

(2.1-9.9)

1995

131

7.2

(2.8-11.6)

65

7

(0.8-13.2)

66

7.5

(1.1-13.9)

1997

138

7.8

(3.3-12.3)

73

8

(1.4-14.2)

65

7.5

(1.1-13.9)

2001

362

8

(5.2-10.8)

203

8.7

(4.8-12.6)

159

7.2

(3.2-11.2)

2003

598

11.1

(8.6-13.6)

309

11.1

(7.6-14.6)

289

11

(7.4-14.6)

2006

677

11.3

(8.9-13.7)

366

11.9

(8.6-15.2)

311

10.7

(7.3-14.1)

2011

443

11.8

(8.8-14.8)

265

13.2

(9.1-17.3)

178

10.2

(5.8-14.6)

1993

538

11.3

(8.6-14)

336

13.8

(10.1-17.5)

202

8.7

(4.8-12.6)

1995

161

8.9

(4.5-13.3)

99

10.7

(4.6-16.8)

62

7

(0.6-1.4)
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1997

187

10.5

(6.1-14.9)

117

12.9

(6.8-19)

70

8.1

(1.7-14.5)

2001

522

11.5

(8.8-14.2)

305

13.1

(9.3-16.9)

217

9.8

(5.8-13.8)

2003

544

10.1

(7.6-12.6)

341

12.3

(8.8-15.8)

203

7.7

(4.0-11.4)

2006

680

11.3

(8.9-13.7)

427

13.9

(10.6-17.2)

253

8.7

(5.2-12.2)

2011

445

11.9

(8.9-14.9)

272

13.6

(9.5-17.7)

173

9.9

(5.4-14.4)

n: Sample size; CI: Confidence intervals.
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Table II. Distribution of normal-weight, overweight and obesity with respect to sex and lifestyle variables according to the 2011 National
Health Survey results
Boys n (%)

No studies or

Girls n (%)

Normal-weight

Overweight

Obese

670 (70.5)

125 (13.2) *

155 (16.3) *

just obligatory

Normal-weight

Overweight

Obese

458 (87.1)

39 (7.4) *

29 (5.5)

197 (83.1)

17 (7.2)

23 (9.7)

92 (82.9)

10 (9.0) *

9 (8.1)

778 (78.0)

94 (9.4) *

126 (12.6) *

616 (82.5)

84 (11.2)

47 (6.3) *

276 (74.4)

43 (11.6)

52 (14.0)

schooling
Education level of Baccalaureate or 521 (74.7)
family head

90 (13.0) *

86 (12.3) *

technical
training
Higher

275 (77.2)

50 (12.1) *

31 (10.7) *

842 (70.9)

152 (12.8) *

193 (16.3) *

education
Recommended
no. of hours not
Hours of sleep

slept
Recommended

628 (76.6)

113 (13.8)

79 (9.6) *

no. of hours
slept
Physical activity

No

170 (62.0)

38 (13.9)

66 (24.1)
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Time spent at a

Yes

1,300 (75.1)

227 (13.1) *

205 (11.8) *

1,116 (81.3)

135 (9.8) *

121 (8.8)

≤2h

101 (76.5)

15 (11.4)

16 (12.1)

83 (80.6)

11 (10.7)

9 (8.7)

832 (71.5)

165 (14.2)

166 (14.3)
729 (77.6)

112 (11.9)

99 (10.5)

1,221 (81.1)

157 (10.4) *

127 (8.4)

173 (72.1)

21 (8.8) *

46 (19.2)

1,273 (80.7)

165 (10.5)

140 (8.9) *

121 (72.5)

13 (7.8)

33 (19.8)

monitor (TV,
computer, video-

>2h

gaming)
Breast-fed until 3 No

1,278 (73.9)

241 (13.9)*

210 (12.1) *

months old

192 (69.1)

24 (8.6) *

62 (22.3)

Breast-fed until 6 No

1,332 (73.6)

248 (13.7)

230 (12.7)

months old

138 (70.1)

17 (8.6)

42 (21.3)

Yes

Yes

Took daily

No

7 (36.8)

5 (26.3)

7 (36.8)

14 (82.4)

2 (11.8)

1 (5.9)

breakfast

Yes

1,463 (73.6)

260 (13.1)

265 (13.3) *

1,380 (79.9)

176 (10.2)

172 (10.0)

n: Sample size. *p < 0.05.
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Table III. Multivariate analysis of factors associated with overweight/obesity according to the data collected by the 2011 National Health
Survey

Sex
Age

Overweight

Obesity

OR

(CI 95%)

OR

(CI 95%)

Boys

1.22***

(1.15-1.30)

1.4***

(1.29-1.51)

Girls

1

Years

1.03***

1
(1.02-1.04)

0.88*** (0.87-0.89)

Breast-fed until Yes

1

3 months old

No

1.24**

Yes

1

No

1.03**

(1.01-1.06)

1.22*** (1.11-1.35)

1.21***

(1.17-1.26)

1.36*** (1.21-1.52)

1.10***

(1.06-1.13)

1.22**

Physical activity

1
(1.07-1.43)

1.24**

(1.07-1.42)

1

No studies or
just obligatory
Education level

schooling

of family head

Baccalaureate or
technical

(1.09-1.39)

training

15

Higher
education

1

1

*p < 0.05; **p < 0.01; ***p < 0.001.
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