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Influencia del sexo y el tipo de escuela sobre los índices de sobrepeso  
y obesidad

Introducción: el sobrepeso y la obesidad infantiles han pasado a ser, en las últimas décadas, una epide-
mia que afecta especialmente a los países desarrollados. Cada vez son más las repercusiones negativas 
sobre la salud que tienen relación con la obesidad infantil. El objetivo de este estudio fue determinar las 
prevalencias de sobrepeso y obesidad de una ciudad del norte de España, así como identificar los fac-
tores que influyen en la misma y la relación existente con la tensión arterial.

Material y métodos: el estudio se llevó a cabo sobre una muestra representativa compuesta por 329 
escolares de sexto curso de primaria (11-12 años) de la ciudad de Logroño (La Rioja, España). Se obtu-
vieron datos sociodemográficos, tensión arterial, desarrollo madurativo, índice de masa corporal, perí-
metros de cadera y cintura, y pliegues de tríceps y subescapular.

Resultados: en todas las medidas antropométricas se encontraron diferencias significativas entre los 
normopesos y los sobrepesos/obesos. Las prevalencias de sobrepeso y obesidad, según referencias in-
ternacionales, fueron del 23,7 y el 3,3%, respectivamente. Estas prevalencias fueron mayores en niños 
y en alumnos de las escuelas públicas. Se encontraron relaciones significativas entre las variables antro-
pométricas y la tensión arterial, tanto sistólica como diastólica.

Conclusiones: los índices de sobrepeso y obesidad fueron similares a los del conjunto de la nación, 
siendo los casos con mayor prevalencia los de alumnos de sexo masculino y los escolarizados en centros 
públicos.

Introduction: child overweight and obesity have become, in recent decades, an epidemic that affects 
developed countries in particular. Many increasingly negative health impacts are related to childhood 
obesity. The aim of this study was to determine the prevalence of overweight and obese people in a 
city of northern Spain, and to identify the factors that influence this prevalence and its relationship with 
blood pressure.

Material and methods: the study was conducted on a representative sample of 329 sixth-grade stu-
dents (11-12 years) from the city of Logroño. Socio-demographic data, blood pressure, maturational 
development, body mass index, waist and hip circumferences, and triceps and subscapular skinfolds 
were obtained.

Results: in all anthropometric measurements significant differences between people of average weight 
and overweight/obese people were found. The prevalence of overweight and obese people, according 
to international benchmarks, was 23.7% and 3.3%, respectively. This prevalence was higher in boys 
and students in public schools. Significant relationships between anthropometric variables and both 
systolic and diastolic blood pressure were found.

Conclusions: the rates of overweight and obese people were similar to the rest of the country, with the 
highest rates found in male students and in those educated in public schools.
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INTRODUCTION

Obesity is considered an epidemic and one of the 

greatest health problems of the twenty-first cen-

tury,1 the consequences of which could lead to a 

decrease in life expectancy.2 In this regard, the sig-

nificant increases in the prevalence rates of child-

hood overweight and obesity documented in re-

cent decades in most developed and developing 

countries3 are particularly relevant. Spain is one of 

the countries with the highest prevalence rates of 

childhood overweight and obesity in Europe4, and 

the prevalence of childhood obesity in the autono-

mous community of La Rioja in particular is slight-

ly above the national average at 9.7%.5 These data 

are alarming, as a relationship between excess 

weight in the early years of life and the presence of 

excess weight in adolescence6 and adulthood7 has 

been clearly established.

There is a growing number of studies that associ-

ate childhood overweight with dyslipidaemia,8 in-

sulin resistance and type 2 diabetes,9 or psychoso-

cial morbidity.10 Overweight also promotes the 

development of metabolic syndrome,11 defined as 

a cluster of risk factors for cardiovascular disease, 

including high blood pressure.12 Different studies 

point at sedentary behaviours,13 lack of physical 

activity, especially vigorous activity,15 and contem-

porary dietary habits16 as the main causes of ex-

cess fat accumulation. Then again, these habits 

are themselves influenced by multiple factors. 

Among the most important are sociodemographic 

factors17 such as sex, socioeconomic level, or the 

type of school the child attends. But there is also 

evidence of associations with weight in the neona-

tal and infancy periods,18 the anthropometric 

characteristics and habits of the parents,19 sleep 

duration,20 exposure to mass media,21 and oth-

ers.22 Studying these factors is key to the develop-

ment of efficacious intervention programmes.

In spite of this, most of the research has focused 

on the adolescent population, with fewer studies 

devoted to younger children. Furthermore, the 

high prevalence rates of childhood obesity found 

in Spain in recent years call for ongoing monitor-

ing to determine the efficacy of the implemented 

strategies. Thus, the aim of our study was to estab-

lish the prevalence rates of childhood overweight 

and obesity in a representative population of sixth 

grade students (11 to 12 years of age) in Logroño. 

We also analysed the sociodemographic factors 

involved in excess weight, as well as the relation-

ship between excess weight and blood pressure in 

these schoolchildren.

MATERIALS AND METHODS

Participants

We designed a cross-sectional study of a repre-

sentative sample of schoolchildren enrolled in the 

sixth grade of elementary school in the city of Lo-

groño (Spain).The data for that age group during 

the 2011–2012 academic year corresponded to 

1595 students. Assuming an error of 5% and over-

estimating the number of participants by 20%, 

schoolchildren were selected by simple random 

sampling from all the public schools and charter 

schools (privately-run but subsidised by public 

funds) in the city, with a participation of 88.4%, re-

sulting in a sample of a total of 329 schoolchildren. 

The study was conducted during spring of 2012 in 

each of the schools of Logroño.

Participation of the students was voluntary and in 

compliance with the ethical principles for medical 

research of the Helsinki Declaration. We obtained 

the informed consent of the students’ parents or 

guardians. This study was approved by the clinical 

research ethics committee of La Rioja.

Sociodemographic data

The study participants reported their own sex, 

date of birth and country of origin in a question-

naire. The data for their classification into public or 

charter school students was provided by the Con-

sejería de Educación (Education Dept) of the gov-

ernment of La Rioja. The socioeconomic and socio-

cultural level of the students was determined 

based on the information gathered by each of 

their schools when drawing up their annual edu-
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cational plan, classified as low, lower-middle, mid-

dle, upper-middle, and high. No students fit the 

high level categories, and the “low” and “lower-

middle” categories were combined due to the low 

number of schoolchildren that fit the former.

Anthropometric measurements

All anthropometric measurements were obtained 

following the protocol established by the Interna-

tional Society for the Advancement of Kinanthro-

pometry23 and by a single experienced investiga-

tor, who had received Level 2 accreditation from 

that institution.

Weights were measured using a SECA® scale (713, 

Hamburg, Germany) that was accurate to 0.1 kg. 

Heights were measured with a Holtain® stadiome-

ter (Holtain Ltd., Dyfed, United Kingdom) accurate 

to 1 mm. These data were used to calculate the 

body mass index (BMI) as the weight divided by the 

squared height (kg/m2). Overweight and obesity 

were defined according to international criteria.24

Waist and hip circumferences were measured with 

a Lufkin® flexible steel tape measure (Lufkin W606 

PM, Michigan, USA) accurate to 0.1 cm, after which 

we calculated the waist to hip ratio.

The triceps and subscapular skinfolds were meas-

ured with a Holtain® calliper (Holtain Ltd., Cross-

well, United Kingdom) accurate to 0.2 mm and 

with a constant pressure of 10 g/mm2. The percent 

body fat was estimated using the Slaughter equa-

tions.25

Sexual maturation

The level of sexual maturation was determined by 

trained investigators of the same sex as the par-

ticipant and by two different methods:

	 �On one hand, boys self-assessed their maturity 

stage by reporting the development of their 

genitalia and pubic hair, while girls self-as-

sessed by reporting the growth of their breasts 

and pubic hair. Thus, every student assessed 

their own maturity stage applying the method 

described by Tanner.26

	 �On the other hand, we established the age at 

the “peak growth velocity,” a less subjective 

method for determining the maturity level by 

means of equations that use chronological 

age, sex, and several anthropometric measure-

ments as references.27

Blood pressure

The systolic blood pressure (SBP) and diastolic 

blood pressure (DBP) were measured with a cali-

brated Riester® (Minimus III, Jungingen, Germany) 

anaeroid sphygmomanometer and a stethoscope. 

The measurements were taken with the students 

in a seated position following more than five min-

utes of rest and with a cuff appropriate to the size 

of the child’s arm, as indicated by the international 

consensus recommendations for the evaluation of 

children.28

The SBP and DBP of each participant were meas-

ured in both arms by certified and experienced 

staff. The measurements were documented in mil-

limetres of mercury (mmHg).

Statistical analysis

Quantitative variables are expressed as mean and 

standard deviation, and qualitative variables as 

frequency distributions.

We analysed the association between qualitative 

variables using Pearson’s chi squared test. When 

the number of cells with expected frequencies of 

less than 5 exceeded 20%, we used Fisher’s exact 

test or the likelihood ratio test for variables with 

more than two categories.

We assessed the normality of the distribution by 

means of the Kolmogorov-Smirnov test or, for 

smaller samples (n < 30), the Shapiro-Wilk test. 

Quantitative variables were compared by means 

of Student’s t test or one-factor ANOVA for inde-

pendent samples, depending on whether two or 

more groups were being compared. These tests 

were used for variables with a normal distribution, 

and the remaining variables were analysed by 

means of the Mann-Whitney U test and the 

Kruskal-Wallis test, respectively.
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For the one-way ANOVA, we used Welch’s robust 

test of equality of means, and for post-hoc analysis 

we used the Bonferroni test or the Tamhane test 

based on whether the variances of the groups be-

ing compared were equal or not.

We analysed the data with the statistical software 

IBM-SPSS® version 20.0 for Windows®. The level of 

statistical significance was set at 0.05.

RESULTS

The results of our study reflect the anthropometric 

characteristics of a representative sample of 

schoolchildren aged 11 to 12 years in Logroño. Ta-

ble 1 presents the age, sexual maturation, blood 

pressure and anthropometric characteristics of 

the participants by sex and by the presence or ab-

sence of overweight or obesity. We found no statis-

tically significant differences in any parameter 

based on the type of school attended other than in 

age, which was slightly older in public school stu-

dents (11.8 ± 0.4 years vs 11.7 ± 0.4 years). When it 

came to country of origin, there were significant 

differences between Spanish and foreign stu-

dents—the latter of whom constituted 17.3% of 

the sample—in the following parameters: age 

(11.7 ± 0.3 years vs 12.0 ± 0.5 years), Tanner stage 

(stage 2.3 ± 0.6 vs stage 2.7 ± 0.7), age at peak 

growth velocity (–2.5 ± 0.4 years vs –2.3 ± 0.5 years) 

and height (149.3 ± 6.7 cm vs 151.0 ± 8.3 cm).

There were significant differences between the 

sexes in the Tanner scale (stage 2.5 ± 0.7 in girls vs 

stage 2.2 ± 0.5 in boys), age at peak growth velocity 

(–2.4 ± 0.4 years vs –2.6 ± 0.4 years), waist circum-

ference (64.2 ± 6.1 cm vs 67.0 ± 7.5 cm), hip circum-

ference (84.3 ± 7.0 cm vs 83.1 ± 8.4 cm), waist to 

hip ratio (0.8 ± 0.1 vs 0.8 ± 0.0), subscapular skin-

fold thickness (13.6 ± 6.7 mm vs 12.8 ± 7.7 mm) 

and percent fat (25.1 ± 7.6% vs 23.9 ± 11.5%), with 

all values being higher in girls save for the waist 

circumference. Based on the guidelines of the In-

ternational Diabetes Federation for children 10 to 

16 years of age,29 and using the tables of the na-

tionwide Spanish EnKid study30 as a reference, 

only 0.6% of the girls and 4.8% of the boys had 

waist circumference values corresponding to a risk 

of metabolic syndrome.

When we categorised participants into “normal 

weight” and “overweight-obese” we found signifi-

cant differences for all anthropometric and blood 

pressure variables, with higher values found in the 

group of children with overweight-obesity in all of 

them. In this regard, we also found significant cor-

relations (P < .01) between anthropometric varia-

bles and blood pressure, both for SBP and DBP and 

for boys and girls. We found the largest correla-

tions between SBP and weight (r = 0.42 for the 

right arm and r = 0.43 for the left), waist circumfer-

ence (r = 0.40 and r = 0.38) and BMI (r = 0.33 and r 

= 0.5).

The differences in blood pressure for both arms 

were of 5.4 ± 3.8 mmHg for SBP and 4.0 ± 4.2 

mmHg for DBP, with maximum blood pressure val-

ues of 15 mmHg reported for SBP in nine school-

children and for DBP in eight. Also, hypertension as 

defined by the International Diabetes Federation29 

was found in only two students (< 1%), one of 

whom was obese and the other overweight.

Table 2 shows the distribution of boys and girls in 

children with normal weight, overweight, and obe-

sity. While the percentages are similar in the nor-

mal weight and overweight groups, there were no 

obese girls, while obesity was found in 6.5% of 

boys. Continuing with the analysis of the factors 

that influence excess weight, Table 3 shows that 

the type of school is one of them too, as the preva-

lence of overweight and obesity in charter school 

students was lower than in public school students 

(odds ratio  [OR] = 0.58). We found no significant 

differences in relation to the country of origin, so-

cioeconomic level or sociocultural level of the stu-

dents.

DISCUSSION

Our results showed that both sex and the type of 

school attended are associated with the preva-

lence of overweight and obesity, with a higher risk 
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of obesity found in boys, and a higher risk of over-

weight or obesity found in sixth-grade students 

that attended public schools. In regards to sex, 

while the prevalence of normal weight was slight-

ly greater in girls, we found a considerable differ-

ence between boys and girls in the prevalence of 

obesity. While a similar trend had been reported in 

a national study in children 10 to 14 years of age5, 

with a prevalence of obesity of 4.3% in boys and 

3.0% in girls, we ought to note that none of the 

girls in our sample were obese.

On the other hand, we found significant differ-

ences depending on the type of school, with lower 

percentages of overweight and obesity in charter 

schools compared to public schools (OR = 0.58). 

Taking into account the association found  

between type of school and socioeconomic level  

(P = .000), this may reflect a considerable differ-

ence between public and charter schools in our 

region, as the same trend has been found in previ-

ous studies,31 albeit smaller in magnitude (OR = 

0.85). Still, our results did not show any differences 

in relation to the socioeconomic level of the 

Table 1. Sexual maturation, anthropometric, and blood pressure characteristics of the sample  
by sex and body mass index

Total Sex Body mass index

(N=329)
Girls  

(N=161)
Boys  

(N=168)
value P

NORMAL  
(N=240)

OW-OB 
(N=89)

value P

Age (years) 11.7±0.4 11.8±0.4 11.7±0.4 .348 11.8±0.4 11.7±0.4 .094
Tanner stage 2.3±0.6 2.5±0.7 2.2±0.5 .001** 2.3±0.6 2.4±0.6 .216
APGV (years) -2.5±0.4 -2.4±0.4 -2.6±0.4 .001** -2.5±0.4 -2.5±0.4 .946
Right SBP (mmHg) 100.8±10.8 100.3±11.1 101.3±10.6 .275 98.7±9.8 106.4±11.6 .000***
Right DBP (mmHg) 54.3±6.3 53.8±6.1 54.8±6.4 .150 53.3±6.1 57.2±5.8 .000***
Left SBP (mmHg) 97.1±10.9 97.1±11.3 97.2±10.5 .914 95.0±9.7 103.0±11.8 .000***
Left DBP (mmHg) 54.7±6.7 54.1±6.4 55.2±6.8 .182 53.5±6.3 57.9±6.5 .000***
Weight (kg) 44.1±9.1 44.0±7.9 44.1±10.2 .578 40.3±6.4 54.1±7.8 .000***
Height (cm) 149.6±7.0 149.9±6.9 149.2±7.2 .384 148.9±7.0 151.4±6.7 .003**
BMI (kg/m2) 19.6±3.1 19.5±2.7 19.7±3.4 .775 18.1±1.8 23.5±2.3 .000***
WC (cm) 65.6±7.0 64.2±6.1 67.0±7.5 .001** 62.6±4.4 73.8±6.0 .000***
HC (cm) 83.7±7.8 84.3±7.0 83.1±8.4 .035* 80.6±5.9 92.2±5.6 .000***
W:H 0.784±0.05 0.761±0.04 0.805±0.03 .000*** 0.778±0.04 0.801±0.04 .000***
Triceps (mm) 16.0±6.5 16.5±5.8 15.5±7.2 .053 13.2±4.5 23.6±4.9 .000***
Subscapular (mm) 13.2±7.2 13.6±6.7 12.8±7.7 .021* 10.1±3.9 21.7±7.2 .000***
% Fat 24.5±9.8 25.1±7.6 23.9±11.5 .011* 20.2±6.2 36.0±8.2 .000***
P < .05*; P < .01**; P < .001***.

APGV: age at peak growth velocity; BMI: body mass index; DBP: diastolic blood pressure; HC: height circumference; OB: obese; OW: overweight; SBP: 
systolic blood pressure; WC: waist circumference; W:H: waist to hip ratio.

Table 2. Prevalence of overweight and obesity by sex
Sex

Girls Boys Total
Normal weight N 120 120 240

% 74.5 71.4 72.9
Overweight N 41 37 78

% 25.5 22 23.7
Obese N 0 11 11

% 0 6.6 3.3
P = .004
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schoolchildren, although this was not assessed on 

an individual basis. An important review study17 

found a negative correlation between economic 

level and adiposity in 42% of the reviewed articles, 

while this correlation was not found in another 

27%.

Our study established that 23.7% of schoolchil-

dren are overweight and 3.3% obese. In recent 

years, studies similar to this one have been per-

formed with non-representative samples of 

schoolchildren in other Spanish cities, such as 

Oviedo,32 where obesity percentages of up to 8.4% 

were reported. Since both populations are located 

in northern Spain, the differences could be due to 

the sample not being representative or the larger 

age interval of participants in the Oviedo study. 

Still, there are two large national studies on this 

subject: the EnKid study,33 which found percent-

ages of 22% for overweight and of 5% for obesity 

in children 10 to 13 years of age; and the latest En-

cuesta de Salud Nacional (National Health Survey) 

conducted in Spain,5 which found percentages of 

19.2% for overweight and 3.7% for obesity in the 

10 to 14 year old population. The percentages of 

childhood overweight and obesity reported by 

both studies are similar to those found in our 

study, which suggests a stabilisation of their prev-

alence rates in recent years. Nevertheless, these 

percentages remain very high, as over 25% of 

schoolchildren aged 11 to 12 years in Logroño 

were either overweight or obese, a particularly 

alarming fact considering the negative conse-

quences this has on their present and future 

health. We must not forget that countries in 

southern Europe, including Spain, reported child-

hood obesity prevalence rates that ranged be-

tween 6% and 19%, figures that are far removed 

from the 2% to 4% reported for northern coun-

tries.22

In regards to the body fat percentage, Williams34 

established the healthy cut-off points at 25% in 

boys and 30% in girls. In our sample, 35% of boys 

and 27% of girls exceeded those cut-off points. A 

study conducted in the United States35 reported 

body fat percentages of 18.6% for boys and 23.1% 

for girls in the age group under study. In both cases 

the figures were below those obtained in our sam-

ple. In relation to sex, girls had a higher percent 

body fat, consistent with previous reports.6

Our analysis of blood pressure found significant 

relationships between all anthropometric meas-

ures (with the exception of the waist to hip ratio) 

and both systolic and diastolic blood pressure, 

which had been reported previously in a study of 

Chinese children and adolescents.2 The latter 

found that blood pressure increased between 1.4 

and 4.1 mmHg with each standard deviation in-

crease in weight, BMI and height. Still, the study 

most similar to ours considering the age of par-

ticipants and the geographical location of the 

sample is the European Youth Heart Study,12 which 

assessed the blood pressure and anthropometric 

measures of European children 9 to 10 years of 

age. This study found the strongest correlations 

between anthropometric measures and blood 

pressure in the SBP (r = 0.21 with BMI, r = 0.29 with 

the waist circumference). While our results 

showed higher correlation coefficients, which may 

be due to the older age of our sample, the correla-

tions were also stronger with the SBP in both boys 

Table 3. Prevalence of overweight and obesity by type of school
Type of schoolo

Charter school Public Total
Normal weight N 118 122 240

% 78.7 68.2 72.9
Overweight or obese N 32 57 89

21.3 31.8 27.1
P = .033
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and girls. However, we ought to highlight that only 

two students had hypertension (less than 1% of 

the population) and that differences greater than 

15 mmHg between both arms in the measure-

ment of blood pressure, which could suggest a risk 

of vascular disease,36 were not found in any of the 

participants.

CONCLUSIONS

Our results show that the prevalence rates of overweight 
and of obesity in schoolchildren in the city of Logroño were 
similar to the national average in the last decade, with the 
highest prevalence rates found in male students attending 
public schools. The high prevalence of overweight and obe-
sity underscores the need for intervention programmes that 
target these high-risk groups. 
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