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Abstract
Background: This paper describes a methodology for comparing the effects of an eduentertainment strategy
involving a music concert, and a participatory class experience involving the description and making of a healthy
breakfast, as educational vehicles for delivering obesity-preventing/cardiovascular health messages to children aged
7–8 years.
Methods/design: This study will involve a cluster-randomised trial with blinded assessment. The study subjects will
be children aged 7–8 years of both sexes attending public primary schools in the Madrid Region. The participating
schools (n=30) will be randomly assigned to one of two groups: 1) Group MC, in which the children will attend a
music concert that delivers obesity-preventing/cardiovascular health messages, or 2) Group HB, in which the
children will attend a participatory class providing the same information but involving the description and making
of a healthy breakfast. The main outcome measured will be the increase in the number of correct answers scored
on a knowledge questionnaire and in an attitudes test administered before and after the above interventions. The
secondary outcome recorded will be the reduction in BMI percentile among children deemed overweight/obese
prior to the interventions. The required sample size (number of children) was calculated for a comparison of
proportions with an α of 0.05 and a β of 0.20, assuming that the Group MC subjects would show values for the
measured variables at least 10% higher than those recorded for the subjects of Group HB. Corrections were made
for the design effect and assuming a loss to follow-up of 10%. The maximum sample size required will be 2107
children. Data will be analysed using summary measurements for each cluster, both for making estimates and for
hypothesis testing. All analyses will be made on an intention-to-treat basis.
Discussion: The intervention providing the best results could be recommended as part of health education for
young schoolchildren.
(Continued on next page)
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Background
Cardiovascular disease is the leading cause of death in
the Western world [1]; indeed, in 2008 it was the cause
of 31.8% of all deaths registered. In Spain, in that same
year, ischaemic heart disease (IHD) was the most common cause of death among men (20,369 fatalities), while
in women, stroke was the major cause of demise (18,312
deaths). The second cause of death among women was,
again, IHD (15,519 fatalities) [2]. Numerous epidemiological studies have shown associations between different
cardiovascular risk factors (CRF) and the appearance of
these diseases and several of the classic CRFs (diabetes,
obesity, high blood pressure and high cholesterol) are
known to be influenced by poor dietary habits and the
undertaking of little physical activity. These habits are
hard to modify in adult life; it is therefore important to
improve the development of lasting healthy habits during childhood [3,4].
Obesity is a CRF that has increased alarmingly in importance in recent years; indeed, the world is now faced
with an obesity pandemic [5]. The World Health
Organization (WHO) estimates there to be 1000 million
overweight people worldwide, of which 300 million are
obese [6]. Although the appearance of obesity is complex
and influenced by genetic and other biological factors,
poor diet and the undertaking of little physical inactivity
are also involved. According to the National Health and
Nutrition Examination Survey (NHANES) [7], obesity
affects 17% of children and adolescents in the US. In
fact, over the last 30 years the prevalence of obesity
has nearly tripled in Australia, Brazil, Canada, the USA,
Germany, France, Greece, the UK, and Japan (although
it would now appear to be stabilizing in Sweden, the
USA and the UK). In 2010, the prevalence of overweight/obesity was estimated at 40% for North America
and the countries of the Eastern Mediterranean, at 38%
for Europe, at 27% for the Western Pacific, and at 22%
for Southeast Asia [8]. It is now known that overweight and obesity in childhood are associated with an
increased risk of hypertension, diabetes, dyslipidemia
and obesity in adulthood [9,10]. A number of studies
from the USA (including the Bogalusa Heart Study)
[11,12] and Finland [13,14] have shown that diseases
that appear during older age may have their origin in
earlier stages of life.
In Spain, the EnKid study showed the prevalence of
overweight/obesity to be 30.4% among children aged

6–9 years (overweight alone = 14.5%, obesity alone =
15.9%) [15], while the Spanish National Health Survey
showed 25.7% of girls and 29.3% of boys (aged 2–17
years) to be overweight/obese [16]. The International
Obesity Taskforce (IOT) experts group reported the
prevalence of childhood obesity in Spain to be among
the highest in Europe [17], and in 2009, the Spanish system for the surveillance of risk factors associated with
non-communicable diseases (SIVFRENT) highlighted
the need to prioritise the surveillance of indicators
related to energy balance given the increase observed in
the prevalence of overweight/obesity, especially in girls
[18]. Obesity, sedentary lifestyles, and poor nutritional
and dietary habits are all increasing among the child
population [19]. This age group should therefore be considered a priority for interventions aimed at promoting
healthier lifestyles [20].
A review by the Cochrane Collaboration [21], in which
22 studies on improving either dietary habits or physical
activity in children were analysed, concluded there to be
insufficient data to affirm that the interventions undertaken helped prevent obesity. However, when changes
were made to both the diet and physical activity, a small
but positive effect on body mass index (BMI) was confirmed. However, other authors [22], who examined 158
studies mostly conducted in schools, emphasized the importance of exercise in achieving weight loss and preventing the appearance of chronic diseases in later life
(note that some of these studies were reported to have
problems in terms of their methodological quality).
In Spain, the Catalan Agency for Technology and
Medical Research (AATRM) recently published a clinical practice guide for the prevention and treatment of
childhood obesity [23]. This guide offers 64 evidencebased recommendations, 37 of which include the promotion of healthy eating habits and physical activity via
educational programs that involve families and institutions. Spanish interventions aimed at preventing obesity take their inspiration in the home-grown PERSEO
programme and the international NAOS strategy (Strategy for Nutrition, Physical Activity and Obesity Prevention) [24]. Both encourage information campaigns and
agreements between public and private institutions in
the health sector and beyond that could help goals be
attained.
Townsend et al. reported that children make better
food choices if schools promote healthy eating [25], and
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many studies have shown that inadequate breakfasts
cannot be compensated for by other meals during the
day [26-31].
One of the obesity prevention programmes promoted
in schools is the “Healthy Breakfast Programme” [32].
This involves teaching primary schoolchildren the importance of having a good breakfast and of undertaking
exercise. Public health workers, nurses and doctors at
nearby health centres come to schools to teach – in the
school dining room - that an adequate breakfast is important for all age groups, but especially for children.
The Healthy Breakfast programme promotes 1) a breakfast consisting of a glass of full fat milk, two slice of
bread with virgin olive oil, and a fruit (all key elements
of the Mediterranean diet and representative of four
food groups), and 2) physical activity through games in
the playground. Primary school pupils usually aged 7–8
years receive a class on the importance of these points
(see Intervention Groups, Healthy Breakfast Group below
for a more detailed description), and take a reinforcing
information pamphlet home. The programme has
reached 37000 children over its 14 years of existence
and has improved eating habits, e.g., the percentage of
schoolchildren who have breakfast everyday has risen
from 88% to 91.5% over this period [30]. Further, among
those who already took breakfast, the composition of
this meal has improved, with 84.4% now including four
or more foods in this meal compared to a prior 77.4%.
The motto of the campaign is “First eat your breakfast,
and then eat your day” [32].
Music interventions have often been used to promote
learning, communication and even to attain clinical
goals [33-36]. In recent years, music has been used as
part of cardiovascular health education. Williams et al.
[37] showed that education via hip-hop music, used as a
medium to deliver health messages to teenagers regarding strokes, reduced the time for assistance to be sought
for adult stroke victims. In 2001, Marconato et al. [38]
showed that including classical music in health education sessions reduced anxiety levels in students aged >18
years, increased personal happiness, promoted the consumption of fibre-rich foods, and reduced the intake of
high cholesterol foods. Thus, music could be used to deliver educational messages in interventions aimed at promoting obesity prevention and the adoption of good
cardiovascular health habits. In the present work, this
music will be offered as an eduentertainment package
[39], and will be provided by specialist musicians who
have been involved in this type of project for some three
years in the Madrid Region [40,41].
The proposed project aims to compare the effectiveness – in terms of knowledge and attitudes regarding obesity prevention/good cardiovascular health practices – of a
health promotion strategy involving an Healthy Breakfast
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with that of an educational concert that delivers the same
health messages via the vehicle of music and storytelling.
Aims

The main aim of the proposed trial is to determine
whether a health promotion strategy involving an educational music concert for schoolchildren aged 7–8 years
improves knowledge of, and attitudes towards, obesity
prevention/good cardiovascular health habits (as suggested by the NAOS strategy) better than a health promotion strategy involving an Healthy Breakfast.
The secondary aim is to compare the two interventions, at 6 months, in terms of the reduction achieved in
BMI percentile by children who are overweight/obese
prior to the start of the study.

Methods
This study (ClinicalTrials.gov Identifier Number: NCT014
18872) is a cluster-randomised clinical trial with parallel
groups. A cluster design was chosen given the interest in
performing the project in schools, and to prevent the contamination problems that would be faced if the children
were the units of randomisation.
Study population

Thirty public primary schools (clusters) will be selected
among those that opt to be included in the proposed
project (known as the Savinghearts Project) as one of
the elective course offered by the Madrid Region education system. Thirty centres with at least two 2nd grade
classes (children’s ages 7–8 years) will be chosen by random sampling, stratified by rural/urban location and
socioeconomic level. Each of the schools selected will be
assigned a number and then randomised (using a random numbers table) to one of the intervention groups
below (see Intervention Groups).
Inclusion criteria

Children must be present on the day of the planned activities, their parents or guardians must have given their
informed consent for them to be included, and they
should be subject to no exclusion criteria.
Exclusion criteria

Children with food allergies or food intolerances, with uncorrected severe hearing impairment, whose parents do
not give their informed consent, with a poor understanding of oral and written language, or who have previously
been involved in the Healthy Breakfast Programme, will
be excluded.
Loss to follow-up

Withdrawals will be recorded when parents or tutors rescind consent for a pupil to continue. Few withdrawals
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may be expected since both proposed interventions are
one-off experiences and are associated with no adverse
effects. Further, the duration of the trial is only 6 months.
Those children who do not complete the required questionnaires 7 days and 6 months after the interventions will
also be considered lost to follow-up. Such problems can be
minimised since the collaboration of the participating centres’ staff can be counted upon; indeed, the class teachers
will be charged with passing out these questionnaires.
Children will be weighed and measured on the day of the
interventions and 6 months later. However, the nurse
hired for the project will also go to the schools 3 days after
the second measurement to measure those children who
were not present, thus reducing loss to follow-up.
Intervention groups
 Healthy Breakfast group (Group HB)

This group will receive a Healthy Breakfast class.
The activity will be held in school hours in the
school dining hall, and will take 1 h to complete. A
maximum of 50 children per turn will be admitted.
The session will be structured as follows:
 Preparation of the dining hall for the activity (10

min). This involves putting out a table mat, a
cup, a plate and two slices of bread per child, a
1 L bottle of milk for every four children, and a
1 L bottle of virgin olive oil for every 12 children.
The dining hall will be set up before the children
come in.
 Introduction to the speakers by a teacher (5 min).
 Participatory lesson (20 min). This will be
supported by a Power Point presentation based
on the NAOS strategy with the following basic
contents: the ideal number of daily meals, the
importance of breakfast for the day’s activity,
leaving sufficient time for breakfast, the basic
components of a healthy breakfast, the role of
cereals at breakfast, the role of dairy products at
breakfast, the role of fruits at breakfast, the
importance of exercise for cardiovascular health,
and the outcome of unhealthy habits (sedentary
lifestyle).
 Healthy breakfast time (25 min). The children
will consume the milk, the piece of fruit and the
slices of bread with oil.
Farewell and closing

The children will be invited to take home the table mat
and the cup they used; these will be inscribed with the slogan: “I am a Heartsaver”. This will serve as a reminder of
the activity. A pamphlet on the NAOS strategy will also
be provided for them to take home.

Page 4 of 8

 Music concert group (Group MC)

The members of Group MC will attend an
educational, participatory, music concert that
delivers the same health messages imparted to
Group HB, but through the vehicle of music and
storytelling. The concert will take place within
school hours in the school auditorium or gym over
a period of 1 h. A maximum of 50 children will be
present per turn. The session will be structured as
follows.
 Preparation of the auditorium/gymnasium for the

activity (10 min). This involves putting out the
chairs with a concert programme on each, the
arrangement of music stands for four musicians
and a storyteller on the stage, and setting up a
NAOS strategy Power Point presentation used to
project reinforcing images (e.g., children eating
healthily, running or playing etc.). All these will
be arranged before the children come in.
 Introduction of the musicians by the storyteller
(5 min).
 Beginning of the concert. The concert, which
involves five songs and a story based on the
NAOS strategy goals (outlined in Appendix 1),
lasts 40 min. Children will be asked to clap, raise
their hands at appropriate moments, and to
become ‘Heartsavers’.
 Farewell and closing. The children will be invited
to take the concert programme home as a
bookmark, along with a cup, both inscribed with:
“I am a Heartsaver”. These should serve as
reminders of the activity. A pamphlet on the
NAOS strategy will also be provided for them to
take home.
Study stages and variables measured

The variables measured will be:
 Demographic variables. Age, date of birth and

gender information will be collected from all
participating children.
 Knowledge variables. The children’s knowledge of
obesity-prevention/good cardiovascular health
practices will be measured via a true/false multiple
choice questionnaire composed of 10 questions
adapted from the 10 messages of the NAOS
strategy. These questions were designed by
educators and teachers of the Healthy Breakfast
Programme. This questionnaire will be the same for
the children in both Groups HB and MC, and will
be answered in the classroom the day before the
interventions, and then again 7 days and 6 months
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later. The outcome variable measured will be the
number of correct answers.
 Attitude variables. These will be measured using a
set of 10 cards, each with different exercises, in
which students must chose the healthy attitudes
from the variety offered. This activity, to be
undertaken by all children in the study, will be
performed during regular school time 5 school days
prior to the interventions and then 6 months after
the interventions. The outcome variable recorded
will be the number of correct answers.
 Weight change. Reductions in obesity will be
recorded in both Group MC and HB. Weight and
height measurement will be measured, using a
single, calibrated portable scale and a portable
stadiometer, by a single trained nurse hired for the
project. All children will be so measured on the day
of the interventions and again 6 months later. The

outcome variable recorded will be the percentage of
children who reduced their BMI percentile out of
those children considered overweight/obese prior to
the interventions.
Assessment of efficacy

The efficacy of the different strategies will be measured
using the following variables.
 Recent knowledge acquisition. Difference in the

percentage of correct answers recorded for the first
knowledge questionnaire (prior to the interventions)
and the second knowledge questionnaire (7 days
later) (Figure 1). Marking will be performed by two
trained teachers (members of the research team),
both of whom will be blinded to the groups to
which the children belonged.

RECRUITMENT
30 primary school centres
Students in 2nd grade (age 7-8 y)
BASELINE ASSESSMENT:
Knowledge test
Attitudes test
Demographics variables
RANDOMISATION OF SCHOOLS

Group HB (N=15)
HEALTHY BREAKFAST (HB)
Students (n=1054 )

Group MC (N=15)
BMI

MUSIC CONCERT (MC)
Students (n =1054 )

ASSESSMENT 7 DAYS AFTER INTERVENTION
Knowledge test

ASSESSMENT 6 MONTHS AFTER INTERVENTION
Knowledge test
Attitudes test
BMI

Figure 1 Study design and participant flow through the trial.
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 Memory of the knowledge acquired. Difference in the

percentage of correct answers between the first
knowledge questionnaire (prior to the interventions)
and the third knowledge questionnaire 6 months
later (Figure 1). Marking will be performed by the
same two teachers, both of whom will be blinded to
the groups to which the children belonged.
 Change in attitudes. Difference in the percentage of
‘right attitudes’ recorded in the attitude test
conducted 7 days before the interventions and 6
months after (Figure 1). The assessment of these
attitudes will be undertaken by the same two
teachers, both of whom will be blinded to the
groups to which the children belonged.
 Reduction in obesity. Change in BMI percentiles of
children originally classified as overweight/obese.
The evaluation will be performed by a paediatrician
(a project team member), who will be blinded to the
groups to which the children belonged.

Assessment of safety

There are no safety problems foreseen for this trial. Both
strategies are considered free of adverse reactions.
Sample size

The units of randomisation in this work are not the children, but their schools. Thirty schools will be included
in the study. The necessary sample size (i.e., number of
children) is determined assuming that the MC intervention can be deemed effective if it achieves a 10% improvement in knowledge of obesity prevention/good
cardiovascular health practices (as outlined in the NAOS
strategy) over that achieved by the HB intervention
(assumed to achieve a 40% improvement over a no intervention scenario).
If simple random sampling (i.e., of the children) were
used, the sample size necessary to reject the null hypothesis could be calculated in the usual way [42] for comparing two proportions - in this case involving an
assumed 40% improvement with the HB intervention
and the minimum 50% requried for the MC intervention to be deemed an improvement). For an α of 0.05
and a β of 0.20, the sample size required would be:
n=391 × 2=782.
However, the use of a randomised cluster design with
a fixed number of clusters requires the sample size be
increased. According to Campbell [43], the design effect
(DE) can be calculated as: DE=1 + (ñ – 1) × r, where ñ
is the mean cluster population size and r the intracluster
correlation coefficient (ICC). If n=782, and the study is
conducted in 30 schools, a mean cluster population size (ñ)
of 782/30=26 can be assumed. The sample size can then be
calculated by estimating an ICC that could vary from 0.01
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to 0.05. For an ICC of 0.01 the DE would be 1 + 1 ×
0.01 = 1.3, and for an ICC of 0.05 the DE would be 1 +
1 × 0.05 = 2.5. Given these estimated DE values, the sample
size would vary from 1009 to 1916 subjects. Assuming a
loss to follow-up of 10%, the final sample size would vary
between 1110 and 2107 subjects.
EPIDAT 3.1 software was used to calculate the
sample size.
Statistical analysis

Primary analysis will be made on an intention-to-treat
basis. The stages of the analysis will be:
1. Descriptive analysis. Quantitative variables will be
described by their measures of central tendency, i.e.,
the mean or median (in the case of asymmetric
distributions) plus the respective standard deviation
or interquartile range. Qualitative variables will be
described in terms of ratios.
2. Comparison of the baseline characteristics of both
groups. The characteristics of the children in both
trial arms, and of their families and their schools, will
be described and compared. Special attention will be
paid to variables that may influence the results.
Parametric tests will be used to verify the
effectiveness of randomisation. Potential confounders
will be identified and appropriate adjustments made
in the analysis of the primary efficacy variables.
3. Primary efficacy analysis. Relative risk, absolute risk
reduction, and the relative reduction of risk will be
used as measures of the strength of associations. The
null hypothesis is that there are no differences
between the two interventions in terms of improving
the knowledge and skills associated with obesity
prevention/good cardiovascular health habits.
Multivariate analyses will be performed taking into
account the type of design employed via the use of
generalized linear models or multilevel models. The
95% confidence interval will be calculated for all
estimates. A sensitivity analysis will be performed,
assigning values supportive of the null hypothesis to
all missing data.
All analyses will be made using PAWS and/or STATA
software.

Discussion
This study compares the effects of an eduentertainment
strategy involving a music concert, and a participatory
class experience involving the description and making of a
healthy breakfast, as educational vehicles for delivering
obesity-preventing/cardiovascular health messages to children aged 7–8 years. The high prevalence of obesity in
children and adolescents [44], and the influence this has
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on cardiovascular risk factors in adulthood [42], require
that educational strategies to raise awareness of cardiovascular health-promoting lifestyles among children be tested.
The project suggests the developments of an innovative formula at the school context, pursuing a double
objective: to explore the effect of a communication strategy based on eduentertainment, considering music as a
cultural vehicle and empowering children and educators
in acquiring self-care and healthy lifestyle habits.
Randomisation by clusters will be followed in the proposed work rather than simple randomisation (i.e., of
the children), despite the lower statistical power of this
method [45]. This has the advantage that, since all the
7–8 year-olds at each centre will be involved, it will
avoid the contamination that might occur between them
if they themselves were the units of randomisation. In
recent years, the methodology to be employed in the
present work has become standard in the assessment
of the effects of health interventions (implementation
research) [46].
Ethical concerns

The described trial was evaluated and approved by the
Central Committee of Primary Care Research in Madrid
and the Clinical Research Ethics Committee of the
Regional Community of Madrid. Information about the
study, as well as its purpose and justification, will be
provided to parents via the children’s school diaries.
Parents/guardians will be asked to give their informed
consent for their child to participate 10 days prior to the
interventions; it will be collected by the class teacher
from these same diaries. Consent is requested so that a
child’s results can be assessed; no consent is required for
the children to simply take part in the interventions
since both fall within the official, free elective educational activities that can be chosen by the Madrid
Region’s schools. A way for parents and class teachers to
contact the principal investigator will be provided in
order to resolve any queries that may arise.
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