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Abstract

Background: The EdAL (Educació en Alimentació) study is a long-term, nutrition educational, primary-school-based
program designed to prevent obesity by promoting a healthy lifestyle that includes dietary recommendations and
physical activity.
The aims are: 1) to evaluate the effects of a 3-year school-based life-style improvement program on the prevalence
of obesity in an area of north-west Mediterranean 2) To design a health-promotion program to be implemented
by health-promoter agents (university students) in primary schools.

Methods/Design: 1) The intervention study is a randomised, controlled, school-based program performed by
university-student health-promoter agents. Initial pupil enrolment was in 2006 and continued for 3 years. We
considered two clusters (designated as cluster A and cluster B) as the units for randomisation. The first cluster
involved 24 schools from Reus and the second involved 14 schools from surrounding towns Cambrils, Salou and
Vilaseca combined in order to obtain comparable groups. There are very good communications between schools
in each town, and to avoid cross influence of the programs resulting from inter-school dialogue, the towns
themselves were the unit for randomisation. Data collected included name, gender, date and place of birth at the
start of the program and, subsequently, weight, height, body mass index (BMI) and waist circumference every year
for 3 years. Questionnaires on eating and physical activity habits are filled-in by the parents at the start and end of
the study and, providing that informed consent is given, the data are analysed on the intention-to-treat basis.
The interventions are based on 8 nutritional and physical activity objectives. They are implemented by university
students as part of the university curriculum in training health-promoter agents. These 8 objectives are developed
in 4 educational activities/year for 3 years (a total of 12 activities; 1 h/activity) performed by the health-promoter
agents in primary schools. Control pupils follow their usual activities.
2) Courses on education and promotion of health, within in the curriculum of medicine and health sciences for
university students, are designed to train health-promoter agents to administer these activities in primary schools.

Discussion: This controlled school-based intervention will test the possibility of preventing childhood obesity.
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Background
Obesity is one of the main determinants of avoidable
disease burden [1-3]. In lieu of affordable, non-invasive,
effective obesity treatment over the long-term, and
because the adverse effects of obesity on health status
are not fully reversible, a stronger focus on the preven-
tion of obesity has been advocated [4]. Since overweight
status and obesity in adulthood are predicated on child-
hood and adolescent weight, obesity prevention should
start early in life. One important target group is the
child of school-age i.e. the age-group around adoles-
cence [5]. Although genetic factors may influence the
susceptibility of individuals to weight gain [6], there is a
consensus that changes in lifestyle activities have driven
the current obesity epidemic [7]. Therefore, obesity pre-
vention among school children should target dietary
habits as well as physical activity and sedentary
behaviour [4].
The school environment is regarded as a good setting

for the promotion of health interventions among chil-
dren because no other institution has as much contact
time with the target population [8]. Schools provide an
environment where almost all children can be reached
repeatedly and continuously, and where health educa-
tion can be combined with health promoting environ-
mental changes [5]. The development of personal skills
and coping practices involves the promotion of healthier
behaviour, particularly with respect to nutrition and
physical activity, and this can be achieved by health edu-
cation. Health education attempts to provide informa-
tion regarding healthy diets and physical activity by
means of active participation of the target population
and, in soliciting a response, to promote health as the
process of enabling people to increase control over, and
to improve, their health [9]. Officially, teachers are pre-
occupied with academic activities and an option may be
to involve young students from medical and health
science departments of the local university who, as part
of their new curriculum, receive health education
oriented towards school-based interventions.
Although some school-based interventions have had

positive effects on overweight and/or obesity [10-12]
most, particularly those involving large cohorts [13-15],
have not.
The effects of a long-term school-based intervention

on improving diet and increasing physical activity and
reducing obesity in the north-west Mediterranean area
are, as-yet, unknown. Our hypothesis is that a regular
systematic educational intervention in primary school
improves lifestyle choices and reduces obesity.
As such, the aims of the study are: 1) To evaluate the

effects of a 3-year school-based program of lifestyle
improvement, including diet and physical activity, on
the prevalence of obesity; 2) To design a health

promotion program for implementation by university
students acting as “health promoting agents” (HPA) in
primary schools.

Methods/Design
University program
The training focuses on promoting a healthy lifestyle via
activities designed to reduce obesity, and to prepare the
HPA to implement these educational interventions in
schools.
The intervention approach combines constructs from

education- and nutrition-based evidence.
Two courses are proposed:
Course #1: Methodology for the promotion of health

in schools
Description of the course
Bases of health education and health behaviour
Theory and program planning: A study of determi-

nants of health behaviour, factors influencing health
behaviour, health behaviour theories and application of
methodology are examined.
Health education curriculum and instruction: Research

methods in health education; principles of evidence-
based nutrition.
12 lectures of 1 h duration each, delivered over

15 weeks per academic year. Eight topics in nutrition
are chosen for scientific evidence to improve consump-
tion of some foods. Increased physical activity and
healthy habits such as teeth-brushing and hand-washing
are highlighted.
The objectives are:
1. Healthy lifestyle. Taste (knowledge of previously-

unknown food items)
2. Healthy drinks
3. Vegetables and legumes
4. Candies and pastry vs. nuts
5. Healthy habits: timetable (home meals preferably)

and physical activity
6. Fruits
7. Dairy products
8. Fish
Course #2. Interdisciplinary implementation of health

education in schools
This course provides a careful examination of strate-

gies of design, implementation, and health program eva-
luations, including training and standardisation of each
activity as well as the performance of these activities in
schools.
In the activity training, the primary school teachers

are included in the jury to assess the performance of the
HPA in the primary schools.
4 lectures of 1 h duration each; in 12 h for training

and standardisation and 12 activities (1 h/activity/class-
room) over 15 weeks per academic year
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Schools
The school-based lifestyle modification program is
designed as an interdisciplinary health promotion pro-
gram performed by HPA.
All strategies are focused on children aged between 7

and 8 years. The program targets the whole school com-
munity including parents, pupils, staff and teachers
within the school environment. The schools for the pro-
gram needed to be representative of the child popula-
tion. We offered the program to all schools whether
public (funded by the government and termed “charter”
schools) or private. To maintain independence between
intervention and control schools, we selected schools
from Reus (a town with about 100,000 citizens) to
represent the intervention group, with Cambrils, Salou
and Vilaseca (3 towns on the outskirts of Reus with
about 70,000 citizens in total) to represent the control
group. There are very good communications between
schools within each town and, hence, to avoid cross
influence between control schools that were masked
with respect to intervention, the towns themselves were
the units for randomisation.
The coordinating Centre developed a randomization

scheme in which the schools in Reus (designated as
group A) and the schools in the three others towns of
Cambrils, Salou and Vilaseca (designated as group B)
had similar pupil populations.
Randomisation defined A group as the intervention

and B as the control group.
In our area of Spain, each classroom contains approxi-

mately 25 children (at most 27 children and, occasion-
ally, 20-22 children). When the numbers of children
exceed the state-recommended level, a new classroom at
the same education level is opened in the school. Thus,
there could be 2 or more classrooms for any specific
level; some schools may even have 3 classrooms per
level with 25-27 children per classroom. All classes are
co-educational
Participating intervention institutions consist of 24

schools involving 36 classrooms (97% public or state
funded “charter” schools and 3% private) involving at
least 700 pupils in Reus. Participating control institu-
tions consist of 14 schools involving 39 classrooms (96%
public or state funded “charter” and 4% private) invol-
ving at least 700 pupils in the 3 surrounding towns of
Cambrils, Salou and Vilaseca. The ethnic origin of con-
trol and intervention pupils are: 83.2% of Western
European descent (mainly from Catalunya) and 16.8%
are non- European; 7.8% from Latin America, 5% of
North-African Arab descent, 3% recent immigrants from
Eastern Europe (mainly Rumanian) and from other
countries from the Asian Far East (such as China).
For a school to be included in the study, at least 50%

of the children in the classrooms needed to have

volunteered to participate. In the intervention group, all
children of the selected classroom are exposed to the
intervention. For logistics reasons, the first scholastic
group was enrolled in 2006 and followed-up for 3 years
(2006-2009), and a second scholastic group was enrolled
in 2007 and also followed-up for 3 years. Thus the final
measures are performed in the year 2010. The data are
collected on all the children, but only the data from
individuals (and their parents) who provided informed
consent are included in the final analyses.
Name, gender, date and place of birth are recorded at

the start of the program, while weight, height, body
mass index (BMI) and waist circumference variables
(identified set of anthropometric measures) are recorded
in each of the 3 years of the study. The measurements
were performed in May of the years 2006, 2007, 2008,
2009, and 2010.
Body weight was measured to the nearest 0.05 kg

using a standard beam balance (Tanita TBF-300 Body
Composition Analyzer, Brooklyn NY, USA). The set of
anthropometric measurements was performed three
times each academic year. The mean values were used
in all subsequent statistical analyses.
To assess intra-observer variability, the anthropo-

metric measurements were repeated in 20 children
(10 boys and 10 girls). To assess inter-observer variabil-
ity, all 5 observers conducted the 5 anthropometric
measurements in 10 children. The standardisation of
observers was performed in each year of the study [16].
If the child is lost to follow-up (the child is relocated

to a different school, or the parents move to a different
area) we are able to contact the child/parents via the
name and date of birth; data that are held in the records
of the local education authority. If the child moves to a
school that is participating in the study, he/she is identi-
fied and followed-up within the new school. If, instead,
the children move to another city outside the study
area, they are lost to the study and are not replaced. We
anticipate a loss of about 20% of pupils which, by
chance, would be similar in intervention and control
schools. The assumption would be that all losses are,
also, by chance and the statistical methods used are
robust enough to accommodate for randomly-produced
missing values.
Questionnaires regarding eating habits (Krece-Plus)

developed by Serra-Majem et al [17] and physical activ-
ity as well as the level of parental education and their
habits [18] are filled-in by the parents at the start and
conclusion of the study.

Intervention program
The intervention program consisted of three components:
1. Classroom practice by HPA to highlight healthy

lifestyle habits
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2. Teaching practice by HPA using books designed to
include the nutritional objectives
3. Parental activities included with their children
In each of 12 activities (1 h/activity), the classroom

practice consisted of three components:
1. Experimental development of activities regarding

each healthy lifestyle habit
2. Assessment of activity performed in classroom
3. An activity developed for use at home

Approval
This study was approved by the Clinical Research Ethi-
cal Committee of the Hospital Universitari Sant Joan of
Reus, Universitat Rovira i Virgili (Catalan ethical com-
mittee registry #20; ref: 08-07-24/07aclproj1). The pro-
tocol conformed to the Helsinki Declaration and Good
Clinical Practice guides of the International Conference
of Harmonization (ICH GCP). This trial is registered
with International Standard Randomised Controlled
Trial Register, number ISRCTN29247645.

Statistical Analyses
We estimated that with a sample of 700 pupils per
group, the study would have 83.5% power to detect a
difference of 5 percentage points between the interven-
tion and control schools (9%-14%), with respect to the
primary outcome (prevalence of obesity), setting the
bilateral level of statistical significance at 5%.
Descriptive data are presented as means ±SD (95%CI)

or percentages. Generalised linear mixed models were
used to analyse differences between the intervention and
control pupils with respect to the primary outcome.
Measurements were conducted at baseline when the pupils

are 2nd-3rd graders (6 or 7 year olds) and at the end of the
study when they are 4th-5th graders (9 or 10 year olds).
Primary outcomes include obesity (BMI ≥95th percen-

tile) and overweight (BMI ≥85th percentile) based on the
1988 BMI tables of Hernandez [19]. We analysed obesity
and overweight and a measure of thinness according to
the Cole criteria [20,21] as well as other measures of
adiposity such as BMI z score and waist circumference.
The numbers of subjects having a particular dietary
habit are expressed as percentages of the total number
of individuals being evaluated.

Discussion
Developing personal skills and coping practices invol-
ving the promotion of healthier behaviours or habits can
be induced by health education, particularly with respect
to nutrition and physical activity. Nutrition and health
education programs attempt to inculcate nutritional
values or healthy diets by means of active participation
of the target population, often involving person-to-per-
son interactions.

Although genetic factors may influence the suscept-
ibility of individuals to weight gain [6], there is growing
awareness that recent changes in lifestyle habits underlie
the current obesity epidemic [7].
We chose BMI as the measure of obesity and the

changes in BMI as the effectiveness of the education
program. Although waist circumference (WC) or skin-
fold thickness, particularly tricipital, or BMI z score can
be used as the measure of obesity, BMI values are
acceptable.
We proposed 3 evaluation methods based on the

tables of Hernández et al and Cole et al [18,19] and the
EnKid study of 2003 [22] because each one has advan-
tages and inconveniences. Hernandez is the oldest, and
the values of BMI are the lowest corresponding to data
before the increase in prevalence of overweight and
obesity. The Enkid study contains BMI values from
1998-2000, which are ten years more recent than that of
Hernández [18], and describe the increase in BMI in a
youth population. Obesity is defined as BMI ≥95th per-
centile and overweight by BMI ≥85th percentile in order
to compare the results of United States guidelines [23].
The tables from Cole et al [19,20] enable comparisons
to be made with European studies.
We standardised intra- and inter-observer variation to

assure quality in the anthropometric measurements.
The results expected are the reduction of obesity pre-

valence based on improving lifestyle habits. Wang et al
[24] had proposed that 1% increase/year in childhood
obesity in Mediterranean Europe would induce an esti-
mated 11.5% obesity and 30.2% overweight prevalence
by the year 2010 and, as such, increase in prevalence of
obesity and overweight will have an important health
effect.
The lifestyle interventions in the program implemen-

ted by the university students being trained as HPA
include experimental activities using natural food in the
habitual diet, and increasing physical activity in the
schools. Multi-component foods, physical education,
class curricula, behavioural knowledge and skills, com-
munications and social marketing, and the acceptability
of healthy behaviour have been proposed as means of
reducing BMI. However, the efficacy observed has been
inconsistent. Evidence for effectiveness on anthropome-
trical obesity-related measures is lacking [25].
The challenge is to identify and to develop a cohesive

hypothesis which combines educational and health pro-
motion, to examine the effects of the intervention with
valid and reliable measurements of the outcomes.

Acknowledgements
This research project has been supported by Reddis Private Foundation
(Spain) [Fundació Privada Reddis]; the Municipality of Reus, Spain [Ajuntament
de Reus], the Ministry of Health of the Autonomous Government of

Giralt et al. Trials 2011, 12:54
http://www.trialsjournal.com/content/12/1/54

Page 4 of 5



Catalunya, Spain [Conselleria de Salut de Generalitat de Catalunya], Central
Market of Reus, Spain [Mercat Central de Reus], Protected Designation of
Origin Siurana, Spain [DOP Siurana], La Morella Nuts, S.A. Spain; Nutrition and
Health Technology Centre CT09-1-0019, Spain [Centre Tecnològic de Nutrició i
Salut].
We express our appreciation to the university medical and health science
students of the Facultat de Medicina i Ciències de la Salut, Universitat Rovira I
Virgili (Reus, Spain) as well as the staff and parents of the pupils of the
primary schools of Reus, Cambrils, Salou and Vilaseca for their enthusiastic
support in this study

Author details
1Unitat de Farmacobiologia, Universitat Roviri i Virgili, Reus Spain. 2Educació i
Promoció de la Salut, Facultat de Medicina i Ciències de la Salut, Hospital
Universitari Sant Joan, Universitat Rovira i Virgili, Reus, Spain. 3Centre
Tecnologic de Nutrició i Salut (CTNS), Reus, Spain. 4Epidemiologia
Nutricional, Facultat de Medicina i Ciències de la Salut, Hospital Universitari
Sant Joan, Universitat Rovira i Virgili, Reus, Spain. 5Unitat de Recerca en
Lípids i Arteriosclerosi, CIBERDEM, Hospital Universitari Sant Joan, IISPV,
Universitat ROVIRA i VIRGILI, Reus, Spain.

Authors’ contributions
MG participated in the conception and design of the study and its final
approval, drafting and revising the manuscript. RA participated in designing
the study, drafting and revising the manuscript. DM participated in
designing the biostatistical methods of the study, drafting and revising the
manuscript. RS participated in designing the study, drafting and revising the
manuscript.

Competing interests
The authors declare that they have no competing interests.

Received: 16 November 2010 Accepted: 27 February 2011
Published: 27 February 2011

References
1. Branca FNH, Lobstein T: The challenge of obesity in the WHO European

Region and the strategies for response. Denmark: World Health
Organization; 2007.

2. Wojcicki JM, Heyman MB: Let’s Move–childhood obesity prevention from
pregnancy and infancy onward. N Engl J Med 2010, 362(16):1457-1459.

3. Franks PW, Hanson RL, Knowler WC, Sievers ML, Bennett PH, Looker HC:
Childhood obesity, other cardiovascular risk factors, and premature
death. N Engl J Med 2010, 362(6):485-493.

4. van der Horst K, Oenema A, van de Looij-Jansen P, Brug J: The ENDORSE
study: research into environmental determinants of obesity related
behaviors in Rotterdam schoolchildren. BMC Public Health 2008, 8:142.

5. Brug J, te Velde SJ, Chinapaw MJ, Bere E, de Bourdeaudhuij I, Moore H,
Maes L, Jensen J, Manios Y, Lien N, Klepp KI, Lobstein T, Martens M,
Salmon J, Singh AS: Evidence-based development of school-based and
family-involved prevention of overweight across Europe: the ENERGY-
project’s design and conceptual framework. BMC Public Health 2010,
10:276.

6. Kumanyika S, Jeffery RW, Morabia A, Ritenbaugh C, Antipatis VJ: Obesity
prevention: the case for action. Int J Obes Relat Metab Disord 2002,
26(3):425-436.

7. Hill JO, Wyatt HR, Reed GW, Peters JC: Obesity and the environment:
where do we go from here? Science 2003, 299(5608):853-855.

8. Baranowski T, Cullen KW, Nicklas T, Thompson D, Baranowski J: School-
based obesity prevention: a blueprint for taming the epidemic. Am J
Health Behav 2002, 26(6):486-493.

9. Kuoppala JLA, Husman P: Work health promotion, job well-being, and
sickness absences - a systematic review and meta-analysis. J Occup
Environ Med 2008, 50(11):1216-1227.

10. Gortmaker SL, Peterson K, Wiecha J, Sobol AM, Dixit S, Fox MK, Laird N:
Reducing obesity via a school-based interdisciplinary intervention
among youth: Planet Health. Arch Pediatr Adolesc Med 1999,
153(4):409-418.

11. James J, Thomas P, Cavan D, Kerr D: Preventing childhood obesity by
reducing consumption of carbonated drinks: cluster randomised
controlled trial. BMJ 2004, 328(7450):1237.

12. Foster GD, Sherman S, Borradaile KE, Grundy KM, Vander Veur SS,
Nachmani J, Karpyn A, Kumanyika S, Shults J: A policy-based school
intervention to prevent overweight and obesity. Pediatrics 2008, 121(4):
e794-802.

13. Luepker RV, Perry CL, McKinlay SM, Nader PR, Parcel GS, Stone EJ,
Webber LS, Elder JP, Feldman HA, Johnson CC, et al: Outcomes of a field
trial to improve children’s dietary patterns and physical activity. The
Child and Adolescent Trial for Cardiovascular Health. CATCH
collaborative group. JAMA 1996, 275(10):768-776.

14. Caballero B, Clay T, Davis SM, Ethelbah B, Rock BH, Lohman T, Norman J,
Story M, Stone EJ, Stephenson L, Stevens J, Pathways Study Research
Group: Pathways: a school-based, randomized controlled trial for the
prevention of obesity in American Indian schoolchildren. Am J Clin Nutr
2003, 78(5):1030-1038.

15. Katz DLOCM, Njike VY, Yeh MC, Nawaz H: Strategies for the prevention
and control of obesity in the school setting: systematic review and
meta-analysis. Int J Obes 2008, 32:1780-1789.

16. Moreno LA, Joyanes M, Mesana MI, Gonzalez-Gross M, Gil CM, Sarria A,
Gutierrez A, Garaulet M, Perez-Prieto R, Bueno M, Marcos A, AVENA Study
Group: Harmonization of anthropometric measurements for a
multicenter nutrition survey in Spanish adolescents. Nutrition 2003,
19(6):481-486.

17. Serra-Majem LA-BJ, Rodríguez-Santos F: Crecimiento y desarrollo. Estudio
enKid. Barcelona: Editorial Masson; 2003:4:47.

18. Llargues E, Franco R, Recasens A, Nadal A, Vila M, Jose Perez M, Martinez-
Mateo F, Recasens I, Salvador G, Serra J, Castells C: [Weight, dietary
patterns and exercise habits in first-year primary school children: the
AVall study]. Endocrinol Nutr 2009, 56(6):287-292.

19. Hernández MCJ, Narvaiza JL, Rincón JM, Ruiz I, Sánchez E, et al: Curvas y
tablas de crecimiento. Instituto de Investigación sobre Crecimiento y
Desarrollo. Madrid: Editorial Garsi; 1988.

20. Cole TJ, Bellizzi MC, Flegal KM, Dietz WH: Establishing a standard
definition for child overweight and obesity worldwide: international
survey. BMJ 2000, 320(7244):1240-1243.

21. Cole TJ, Flegal KM, Nicholls D, Jackson AA: Body mass index cut offs to
define thinness in children and adolescents: international survey. BMJ
2007, 335(7612):194.

22. Serra-Majem LR-BL, Aranceta-Bartrina J, Pérez-Rodrigo C, Saavedra-
Santana P, Peña-Quintana L: Obesidad infantil y juvenil en España.
Resultados del Estudio enKid (1998-2000). Med Clin (Barc) 2003,
121(19):725-732.

23. Kuczmarski RJOC, Guo SS: 2000 CDC Growth Charts for the United States:
methods and development. Vital Health Stat 1 2002, 1(246):1-190.

24. Wang YLT: Worldwide trends in childhood overweight and obesity. Int J
Pediatric Obesity 2006, 1:11-25.

25. Van Cauwenberghe E, Maes L, Spittaels H, van Lenthe FJ, Brug J, Oppert JM,
De Bourdeaudhuij I: Effectiveness of school-based interventions in
Europe to promote healthy nutrition in children and adolescents:
systematic review of published and ‘grey’ literature. Br J Nutr 2010,
103(6):781-797.

doi:10.1186/1745-6215-12-54
Cite this article as: Giralt et al.: A primary-school-based study to reduce
prevalence of childhood obesity in Catalunya (Spain) - EDAL-Educació
en alimentació: study protocol for a randomised controlled trial. Trials
2011 12:54.

Giralt et al. Trials 2011, 12:54
http://www.trialsjournal.com/content/12/1/54

Page 5 of 5

http://www.ncbi.nlm.nih.gov/pubmed/20393165?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20393165?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20147714?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20147714?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18442370?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18442370?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18442370?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20500859?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20500859?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20500859?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11896500?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11896500?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12574618?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12574618?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12437023?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12437023?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19001948?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19001948?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10201726?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10201726?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15107313?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15107313?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15107313?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18381508?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18381508?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/8598593?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/8598593?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/8598593?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/8598593?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/14594792?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/14594792?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12781845?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12781845?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19695510?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19695510?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19695510?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10797032?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10797032?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10797032?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17591624?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17591624?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/14678693?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/14678693?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20070915?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20070915?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20070915?dopt=Abstract

	Abstract
	Background
	Methods/Design
	Discussion
	Trial registration number

	Background
	Methods/Design
	University program
	Schools
	Intervention program
	Approval
	Statistical Analyses

	Discussion
	Acknowledgements
	Author details
	Authors' contributions
	Competing interests
	References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


