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Abstract

Background. The inclusion of supervised physical ex-
ercise in interventions for the management of childhood
obesity is one of the factors that can determine their effi-
cacy. However, even though physical exercise sessions are
planned according to existing guidelines, the children’s
actual response has not always been quantified. The aim
of this study was to analyse the level of movement and
estimate energy expenditure during the supervised physi-
cal exercise sessions of an intervention for the treatment
of childhood obesity. Method. Forty-one 8-to-12-year-old
low active and obese children participated in the study. The
overall physical activity, the time spent in different levels
of exertion (sedentary, light intensity (LPA) and moderate-
to-vigorous intensity (MVPA) physical activity) and the
pattern of sedentary and physical activity behaviour dur-
ing the supervised physical exercise sessions were objec-
tively assessed using Actigraph accelerometers. Results.

Resum

Antecedents. La inclusié d’exercici fisic supervisat en les
intervencions per al tractament de 1’obesitat infantil és un dels
factors que pot determinar la seva eficacia. No obstant, malgrat
que les sessions hagin estat planificades segons les recoma-
nacions, la resposta real dels nens/nenes no sempre ha estat
quantificada. La finalitat del treball va ser analitzar el grau
de moviment i estimar la despesa energetica durant les ses-
sions d’exercici fisic d’una intervencié per al tractament de
I’obesitat infantil. Méfode. Hi van participar 41 nens/nenes de
8 a 12 anys, obesos i poc actius, en els quals es va mesurar,
mitjancant accelerometres, el grau de moviment global i el
temps dedicat a diferents nivells d’intensitat d’esforc (seden-
taria, lleugera, moderada-vigorosa) i el patré de les conductes
sedentaries i d’activitat fisica durant les sessions d’exercici fisic
de la intervencié. Resultats. Les sessions de 60 minuts de du-
rada es caracteritzen per periodes curts de moderada-vigorosa
intensitat interromputs per periodes curts de menor intensitat de
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The 60-minutes sessions were characterised by short bouts
of MVPA interspersed by short bouts of LPA. Participants
spent 58.3% of the duration of the session in MVPA, 30%
in LPA and only 11.8% in sedentary behaviour. For all the
sessions, and in particular for the football ones, energy
expenditure was greater in boys than girls. Conclusions.
Multidisciplinary intervention offers the opportunity to in-
crease the weekly time devoted to moderate-to-vigorous
physical activity and to raise energy expenditure.

Keywords: physical activity, childhood obesity, acce-
lerometry, energy expenditure, physical exercise sessions

moviment. Els participants van dedicar un 58,3% del temps a
activitats de moderada-vigorosa intensitat, un 30% a activitats
de lleugera intensitat i tan sols un 11.8% del temps a conductes
sedentaries. Per al conjunt de les sessions, i en particular a
les de futbol, la despesa energetica dels nens va ser superior a
la de les nenes. Conclusions. El programa d’intervencié déna
I’oportunitat d’augmentar els minuts setmanals dedicats a acti-
vitat fisica de moderada i vigorosa intensitat i d’incrementar la
despesa energetica.

Paraules clau: activitat fisica, obesitat infantil, accelero-
metria, despesa energetica, sessions entrenament

Introduction

Childhood obesity is considered one of the most
frequent health problems in developed countries. In
addition to the immediate repercussions of the excess
of adipose tissue on body image and its consequences
for psychological well-being, the main risk of child-
hood obesity is its association with other diseases
during childhood and adulthood (Baker, Olsen, &
Sorensen, 2007; Bibbins-Domingo, Coxson, Plecher,
Lightwood, & Goldman, 2007). Obesity should be
considered as a complex problem that requires the in-
volvement of multidisciplinary teams; for this reason,
interventions for the management of obesity usually
combine strategies to improve nutritional habits with
strategies aimed at reducing sedentary behaviour and
increasing the level of daily physical activity. Howev-
er, the results are not always positive (Campbell, Wa-
ters, O’Meara, & Summerbell, 2001; Doak, Visscher,
Renders, & Seidell, 2006). Nonetheless, it seems that
the inclusion of supervised exercise programmes of
moderate-to-vigorous intensity leads to greater effec-
tiveness of these interventions (Connelly, Duaso, &
Butler, 2007).

The Nereu programme (Serra-Paya et al., 2013) is
a multidisciplinary family intervention of 8 months’ du-
ration for overweight/obese children and their families.
One of the main aims of the intervention is to offer the
children the opportunity to increase the time devoted to
physical activity of moderate-to-vigorous intensity suited
to their needs in a friendly, uncompetitive environment.

The sessions of supervised physical exercise of the
Nereu programme are planned taking into account the
estimated duration and intensity of programmed tasks
with the aim of reaching a minimum of 30 minutes of
moderate-to-vigorous intensity physical activity (Daley,

Introduccio

L’obesitat infantil és considerada com un dels proble-
mes de salut publica més freqiients en els paisos desenvo-
lupats. A part de les repercussions immediates de 1’excés
de massa de greix a la imatge corporal i les seves con-
seqiiencies en el benestar psicologic, el principal risc de
I’obesitat infantil és la seva associacié amb altres malalti-
es durant I’edat infantil i en I’edat adulta (Baker, Olsen,
& Sorensen, 2007; Bibbins-Domingo, Coxson, Plecher,
Lightwood, & Goldman, 2007). L’obesitat s’ha de con-
templar com un problema complex que requereix de la
implicaci6 d’equips multidisciplinaris, per aix0 la gran
majoria de les intervencions per al tractament de 1’obe-
sitat combinen estratégies per millorar els habits d’ali-
mentaci6 amb estrateégies per reduir els comportaments
sedentaris i incrementar els nivells d’activitat fisica. Tot i
aixi, els resultats no sempre sén positius (Campbell, Wa-
ters, O’Meara, & Summerbell, 2001; Doak, Visscher,
Renders, & Seidell, 2006). Pero sembla que la inclusi
de programes d’exercici fisic supervisat de moderada a
alta intensitat és un dels factors que permet acréixer 1’efi-
cacia de les intervencions (Connelly, Duaso, & Butler,
2007).

El programa Nereu (Serra-Paya et al., 2013) és una
intervencié familiar i multidisciplinaria de 8 mesos de
durada adrecada als nens/nenes amb sobrepes o obesitat
i les seves families. Un dels principals objectius és oferir
I’oportunitat als nens i les seves families per incrementar
el temps dedicat a 1’activitat fisica de moderada a vigorosa
intensitat en un ambient amigable, no competitiu i adaptat
a les seves necessitats.

Les sessions d’exercici supervisat del programa Ne-
reu han estat dissenyades tenint en consideraci6 la durada
i la intensitat estimada de les tasques programades amb
la finalitat d’assolir un minim de 30 minuts d’activitat
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Copeland, Roalfe, & Wales, 2006) and an energy ex-
penditure of around 200 to 300 kilocalories per session
or the equivalent of 2000 kilocalories per week (Saris,
2003; WHO, 2003). Usually the standard for the energy
expenditure assessment is the quantification of oxygen
uptake; however, due to the difficulties of measuring it
in real situations, other methods have been used such as
accelerometer recordings. Although there are a number
of controversies about the validity of data obtained from
accelerometer devices to estimate energy expenditure
(Trost, Loprinzi, Moore, & Pfeiffer, 2011), the develop-
ment of these movement sensors has allowed objective
measurements of the time, intensity and frequency of
movement throughout the day or in specific time periods
to be obtained. Thus the analysis of data recorded dur-
ing physical exercise sessions makes it possible to as-
sess whether participants have reached the target level
of movement and energy expenditure.

The purpose of the study was to determine whether the
level of movement and the estimated energy expenditure of
the overweight/obese children in the supervised physical
exercise sessions of the Nereu programme were in accord-
ance with the intended levels. In particular, the research
aims were the following: a) to identify the level of overall
movement and the time devoted to different intensity behav-
iours (sedentary, light physical activity, moderate-to-vigor-
ous physical activity); b) to estimate the energy expendi-
ture during the sessions; and c) to analyse and compare
the results according to session categories and gender.

Methods
Participants

This study included a total of 41 boys and girls with
a mean age of 10.2 years (standard deviation=1.8)
who took part in a clinical trial (registration number:
P112/02220) for the assessment of a family-based inter-
vention for the treatment of childhood obesity.

A detailed description of the recruitment ap-
proaches has been published previously (Serra-Paya
et al., 2013). Before final inclusion in the study, all
the children and their parents or guardians gave
their written informed consent. Participants met
the clinical trial inclusion criteria: aged between 6
and 12, they were overweight or obese according
to International Obesity Task Force (IOTF) criteria
(Cole, Bellizzi, Flegal, & Dietz, 2000), they said that
they were low active (performed less than 2 hours of

fisica de moderada a vigorosa intensitat (Daley, Cope-
land, Roalfe, & Wales, 2006) i una despesa energeti-
ca d’aproximadament 200 a 300 kilocalories per sessio
o I’equivalent a 2000 kilocalories a la setmana (Saris,
2003; WHO, 2003). L’analisi del consum d’oxigen sol
ser I’estandard per a la valoracié de la despesa energe-
tica, tanmateix les dificultats per mesurar aquesta vari-
able en situacions reals ha conduit a I’aplicacié d’altres
procediments més senzills, com 1’Gs dels accelerometres.
Malgrat que existeix certa controversia sobre la valide-
sa d’utilitzar les dades obtingudes per estimar la despesa
energetica (Trost, Loprinzi, Moore, & Pfeiffer, 2011), el
desenvolupament d’aquests sensors de moviment ha per-
mes obtenir una mesura objectiva de la durada, intensitat
i freqiiencia del moviment al llarg del dia o en moments
puntuals. L’analisi del registre obtingut durant les sessi-
ons permet comprovar si el grau de moviment i la despe-
sa energetica assolits pels participants coincideixen amb
els objectius plantejats.

La finalitat de I’estudi va ser determinar si el grau
de moviment i la despesa energetica estimada dels nens/
nenes amb sobrepes/obesitat durant les sessions del pro-
grama Nereu s’adeqiien als nivells previstos. Els objec-
tius especifics que es van investigar van ser: a) coneixer
el grau global de moviment i el temps dedicat a dife-
rents nivells d’esfor¢ fisic (sedentari, lleuger, moderat-
vigorés); b) estimar la despesa energetica, i c¢) analitzar
i contrastar les dades segons la tipologia de les sessions
iel génere.

Metodologia
Participants

En aquest estudi hi ha participat un total de 41 nens i
nenes amb una edat mitjana de 10,2 anys (desviacid estan-
dard=1,8) que prenien part en un assaig clinic (registre:
PI12/02220) per a I’avaluaci6é d’una intervencié familiar
per al tractament de 1’obesitat infantil.

La descripci6 detallada del procés de reclutament dels
participants a 1’assaig clinic ha estat publicada préviament
(Serra-Paya et al., 2013). Abans de la inclusié definitiva a
I’estudi, tots els infants i els seus pares o tutors van firmar
el document de consentiment informat. Els participants
complien els criteris d’inclusi6 per a I’assaig clinic: edat
compresa entre 6 i 12 anys, presentaven sobrepés/obesitat
segons els criteris de la International Obesity Task Force
Criteria (IOTF) (Cole, Bellizzi, Flegal, & Dietz, 2000),
van declarar que eren poc actius (acomplien menys de
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physical activity per week in out-of-school time) and
their paediatrician unit had accepted their participa-
tion in the study. All the boys and girls were free
Jfrom medical comorbidities, did not use medication
that might affect weight loss or physiological adapta-
tions to exertion, and had not been enrolled in any
other obesity treatment interventions or in any other
supervised physical exercise programme in the previ-
ous 6 months.

The study protocol was approved by the Clinical Re-
search Ethics Committee (CEIC) of the Primary Care
Research Institute IDIAP-Jordi Gol (Registration num-
ber: P12/040).The study was carried out according to
the principles of the Declaration of Helsinki and subse-
quent revisions (World Medical Association, 2008).

Measurements

Anthropometric characteristics

Body mass, height and tricep and subscapular skin-
folds were measured following standard procedures
(ALPHA study, 2009). Body mass index (BMI) was cal-
culated by dividing body mass (kg) by height (m?). BMI
Z-score (BMI-SD) was used as an indicator of over-
weight determined according to the LMS method (Pan
& Cole, 2012).

Body fat percentage was estimated from tricep and
subscapular skinfolds according to the equation pro-
posed by Slaughter et al. (ALPHA study, 2009).

Intervention programme

The Nereu programme is an 8-month multidiscipli-
nary family-based intervention for the management of
childhood obesity that comprises: a) supervised physical
exercise sessions, b) theoretical and practice sessions
for the families, c) behaviour-change strategy sessions
for both children and parents, and d) extra weekend ac-
tivities (Serra-Paya et al., 2013).

The supervised physical exercise programme for
children consists of 90 sessions (3 sessions of 60 min-
utes per week). The physical exercise sessions are
planned and conducted by physical educational profes-
sionals with experience in physical activity for over-
weight/obese children. The trainer-to-child ratio was a
maximum of 1:15.

The sessions were planned according to 3 pil-
lars - play, enjoy and move - and aimed to make the
children feel happy while being active and learning
several sports activities and abilities. All the sessions

2 hores per setmana en activitat fisica en les hores extra-
escolars) i la seva Unitat basica assistencial de Pediatria
havia acceptat col-laborar en I’estudi. Els nens/nenes no
patien altres comorbiditats mediques, no prenien medica-
ments per a la pérdua de pes o que poguessin afectar la
seva adaptacio a I’esforg fisic, i tampoc no havien partici-
pat en altres intervencions per al tractament de 1’obesitat,
ni en cap programa d’exercici fisic supervisat en els dar-
rers 6 mesos.

El protocol de 1’estudi va ser aprovat pel comite d’Eti-
ca (CEIC) de I’Institut de recerca en Atencid Primaria
Jordi Gol (Numero de Registre: P12/040). L’estudi s’ha
dut a terme segons els principis de la Declaracié d’Helsin-
ki i les revisions posteriors (Word Medical Association,
2008).

Mesures

Caracteristiques antropomeétriques

La massa corporal, 1’estatura i els plecs cutanis a ni-
vell del triceps i subescapular es van mesurar seguint els
procediments estandard (ALPHA study, 2009). L’index
de massa corporal (IMC) es va calcular com el pes (kg)
dividit per I’estatura (m?). Com indicador del sobrepeés es
va utilitzar la puntuacié Z de 'IMC (IMC-SD) que es va
determinar segons el metode LMS (Pan & Cole, 2012).

El percentatge de greix corporal es va estimar a partir
dels valors dels plecs cutanis aplicant 1’equaci6 proposada
per Slaughter et al. (ALPHA study, 2009).

Programa d’intervencio

El programa Nereu és una intervencié multidisciplina-
ria i familiar de 8 mesos de durada per a nens/nenes amb
obesitat que inclou: a) exercici fisic supervisat; b) sessions
tedriques i practiques per a les families; c) estrategies de
canvi de conducta on participen els nens/nenes i els seus
pares, i d) activitats de cap de setmana (Serra-Paya et al.,
2013).

El programa d’exercici fisic que se’ls ofereix consis-
teix en 90 sessions (3 sessions setmanals de 60 minuts de
durada). Les sessions d’exercici fisic sén planificades i di-
rigides per professionals de I’educaci6 fisica amb experi-
eéncia en l’activitat fisica per a nens/nenes amb sobrepes/
obesitat. Cadascun dels professionals té al seu carrec un
maxim de 15 participants.

Les sessions es planifiquen segons 3 pilars; jugar,
gaudir, i moure’s, buscant que els nens/nenes gaudeixin
mentre practiquen i aprenen diferents activitats i habilitats
esportives. Totes les sessions tenen una estructura similar
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had a similar structure but differed in their contents.
Sessions were divided into four parts; assembly,
warm-up, main part and cool-down. During assem-
bly, the physical exercise professionals explained the
activities and tasks to be performed during the ses-
sion, encouraged the participants and introduced
theoretical contents related to healthy lifestyle and
behaviour change-strategies. Then, during the warm-
up, dynamic activities such as walking or low-inten-
sity running were performed to activate the children.
The main part of the sessions aimed to sustain mod-
erate-to-vigorous intensity physical activity (MVPA),
although as overweight/obese children usually have
a poor physical condition and have experienced un-
pleasant situations related to sport/physical exer-
cise, the exercise tasks were planned in short bouts
(4-5 minutes) of MVPA interspersed with bouts of
LPA. Training tasks were mainly aerobic, but also
strength, joint mobility and balance activities were
performed. Cool-down consisted of static recovery
and stretching exercises.

This study analyses the data collected from 16 su-
pervised physical exercise sessions completed during the
2013-14 school year. The sessions were performed in
the indoor and outdoor sport facilities of three schools.
They began at 6 pm and lasted 60 minutes.

Objective measurement of movement
during physical exercise sessions

Movement by participants during the supervised
physical exercise sessions of the Nereu programme
was assessed objectively by accelerometry using the
ActiGraph GT3X+ accelerometer (ActiGraph LLC,
Pensacola, FL, USA). Data were collected from Febru-
ary to April 2014. Each week one or two sessions were
examined, adjusting data collection to the intervention
plan. Sessions differed in the sport/activity content of
the main part. These sports/activities were colpbol,
football and judo. Each session type was performed at
least once in each of the sports facilities of the three
schools.

The accelerometers were programmed fo register the
movement in 10-second epochs during the session (from 6
pm to 7 pm). Before the beginning of the session, the elas-
tic belt was placed around the children’s waists with the
accelerometer device located on their left on the anterior
iliac spine. The children wore the accelerometers during
the whole session and the devices were collected at the end.
Participants and their parents were already familiarised

pero difereixen en el seu contingut. Les sessions es divi-
deixen en quatre parts: assemblea, escalfament, part prin-
cipal i retorn a la calma. Durant 1’assemblea, els teécnics
esportius expliquen les tasques d’entrenament de la sessid
corresponent, motiven els participants i introdueixen els
continguts relacionat amb els habits saludables i les es-
trategies de modificaci6 de la conducta. A continuacid,
durant I’escalfament, es realitzen activitats dinamiques
com caminar o cOrrer a baixa intensitat buscant 1’activacio
dels nens/nenes. La part principal de la sessié se centra
en mantenir el nivell d’activitat, perd ja que aquests ge-
neralment no tenen un nivell de condici6 fisica elevat i
sovint han viscut experiéncies malagradoses en 1’ambit de
I’esport/exercici fisic, els exercicis es planifiquen en peri-
odes breus d’activitat (4-5 minuts) d’intensitat moderada-
vigorosa interromputs per periodes de baixa intensitat.
Les tasques d’entrenament sén sobretot de tipus aerobic,
pero també es programen tasques relacionades amb la for-
ca, mobilitat articular i I’equilibri. El periode de retorn a
la calma comprén exercicis de recuperacid i estiraments
de tipus estatic.

En aquest estudi s’han analitzat 16 sessions d’exercici
fisic supervisat acomplertes al llarg del curs 2013-14. Les
sessions es van dur a terme en les instal-lacions esportives
interiors i exteriors de tres centres escolars, comencaven a
les 18 h i la seva durada era de 60 minuts.

Mesura objectiva del grau de moviment durant les
sessions d’exercici fisic supervisat

El grau de moviment dels participants durant les ses-
sions d’exercici fisic supervisat del programa Nereu es va
quantificar objectivament mitjancant 1’ts dels accelerome-
tres triaxials ActiGraph GT3X+ (ActiGraph LLC, Pensa-
cola, FL, Estats Units). Les mesures es van prendre de fe-
brer a abril de 2014. Cada setmana es van analitzar una o
dues sessions adaptant la presa de dades a la programacio
de la intervenci6. Les sessions es diferenciaven per I’acti-
vitat/esport realitzat durant la part principal. Aquestes acti-
vitats/esports van ser colpbol, futbol i judo. Cada tipus de
sessio es va dur a terme almenys una vegada en cadascuna
de les instal-lacions esportives dels tres centres escolars.

Els accelerometres es van programar per registrar les
dades en intervals de 10 segons (epochs) durant la sessid
(de les 18.00 a les 19.00 h). Abans de comencar es va
col-locar el cintur6 elastic a la cintura amb I’accelerome-
tre a la banda esquerra, sobre 1’espina iliaca anterior. Els
accelerometres es van mantenir en el seu lloc durant tota
la sessid i es van recollir en finalitzar-la. Els participants
i els seus pares ja estaven familiaritzats amb I’is dels
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with the accelerometers because they had worn them
during 7 days at the beginning of the intervention. At least
two records were made for each participant.

After the sessions, data were downloaded to a com-
puter and processed using ActiLife 6.0 (ActiGraph,
Pensacola, FL, USA) software. Periods of 20 or more
minutes of consecutive 0 counts per minute (CPM)
were excluded from analysis because they could reflect
a malfunction of the accelerometer or that the children
had taken it off. Only data with at least 45 minutes of
valid wear time per session were retained for further
analysis. The data were analysed by quantifying over-
all physical activity expressed as the vector magnitude
(VM) in CPM and the time spent at different levels of
movement intensity. The cut-offs for categorising the
intensity of exertion were based on recommendations
Jrom a number of studies (Joschtel & Trost, 2013;
Trost et al., 2011) and defined as follows: sedentary
behaviour (SED), fewer than 100 CPM; light physi-
cal activity (LPA) (1.5 to 2.9 metabolic equivalents or
METS), 100 to 2295 CPM; moderate physical activity
(MPA), 2296 to 3999 CPM (3-6 METS), and vigor-
ous physical activity (VPA), 4000 CPM or more (>6
METS).

Sedentary behaviour was quantified by means of to-
tal sedentary time, as well as the sedentary behaviour
pattern (number of sedentary bouts, length of the sed-
entary bouts). Sedentary bouts were defined as bouts of
one or more minutes with 100 or fewer CPM. Further-
more, the number of sedentary bouts under 4 minutes
and the moderate-to-vigorous activity bouts that lasted
less than 5 minutes (<4:59) and 5 to 10 minutes were
also calculated for each participant (Saunders et al.,
2013).

Energy expenditure was assessed by means of the
equation proposed and previously validated in children
by Trost, Way and Okely (2006) in which weight and
CPM are taken into account.

Statistical analysis

Descriptive parameters are expressed as mean and
standard deviation (SD). Normality of the distribution
of each variable was assessed by the Shapiro-Wilk test
in all participants and in each subgroup defined by gen-
der and session category.

The t-test for independent samples or the non-
parametric U-Man Whitney test were used to determine
significant differences among groups by gender, sports
facilities or session category.

accelerometres perque els havien portat durant 7 dies a
I’inici del programa. Per a cada participant es van realit-
zar almenys dos registres.

Després de les sessions les dades van ser transferides
a I’ordinador mitjancant el programari ActiLife 6.0 (Ac-
tiGraph, Pensacola, FL, Estats Units). Els periodes que
mostraven nivells de O computs per minut (CPM) consecu-
tius durant 20 minuts o més, es van excloure de 1’analisi ja
que podien reflectir un mal funcionament de 1’accelerome-
tre o que el participant se 1’havia tret. Per tal de considerar
els registres valids calia que s’haguessin registrat un minim
de 45 minuts per sessio. Les dades dels accelerometres es
van analitzar quantificant el grau global de moviment (ex-
pressat per mitja de la magnitud vectorial (VM) en computs
per minut (CPM) i el temps dedicat als diferents nivells
d’intensitat de moviment). Els punts de tall per a la cate-
goritzacid del nivell d’intensitat de I’esfor¢ es van basar en
les recomanacions de diversos estudis (Joschtel & Trost,
2013; Trost et al., 2011) i es van definir de la segiient ma-
nera: menys de 100 CPM es corresponien amb conducta
sedentaria (SB); de 101 a 2295 CPM amb activitat fisica
d’intensitat lleugera (LPA) (1,5 a 2,9 equivalents metabo-
lics o METS); 2296 a 3999 amb activitat fisica de modera-
da intensitat (MPA) (3-6 METS) i més de 4000 CPM amb
activitat fisica de vigorosa intensitat (VPA) (>6 METS).

Per quantificar les conductes sedentaries es va utilitzar
el temps total sedentari, aixi com el patré de les conduc-
tes sedentaries (nombre de periodes, durada dels periodes
sedentaris). Els periodes sedentaris es van definir com pe-
riodes d’un 0 més minuts amb 100 o menys CPM. A més,
el nombre de periodes sedentaris de <4 minuts, el nombre
de periodes d’activitat fisica de moderada-vigorosa inten-
sitat (MVPA) de <4:59 minuts i de 5-10 minuts també es
van calcular per a cada participant (Saunders et al., 2013).

Per a la valoracid de la despesa energetica es va apli-
car ’equacid proposada i validada per a poblacié infantil
per Trost, Way i Okely (2006) i en la qual intervé el pes
del participant i els CPM.

Analisi estadistica

Els parametres descriptius s’expressen amb la mitjana, la
desviaci6 estandard (DE). La valoracié de la normalitat de la
distribuci6 de cada variable es va realitzar a partir de la prova
de Shapiro-Wilk que es va aplicar per a tots els participants i
per a cada subgrup definit pel genere i tipologia de la sessio.

Per a la comparaci6 de diferéncies entre grups deter-
minats per genere, instal-lacions esportives o tipologia de
la sessio es va aplicar la prova 7 per a dades independents
o0 la prova no parameétrica U Mann-Whitney.
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The significance level was set at p<0.05 for all
analyses. Effect size was estimated as the standardised
difference between the means of the two groups (gen-
der; school or sport) divided by the pooled standard de-
viation. Values of 0.2-0.5 represent small differences,
0.5-0.8 moderate differences, and > 0.8 large differ-
ences according to Cohen (1992).

Statistical data analysis was conducted using
SPSS (Statistical Package for the Social Sciences,
v17.0, SPSS Institute Inc., Chicago, IL, USA) soft-
ware.

Results
Anthropometric characteristics

A total of 41 participants (21 boys and 20 girls) took
part in the study (Table 1). There were no significant
differences between boys and girls in anthropometric
parameters.

Physical activity and sedentary behaviour
during the sessions

All participants wore the accelerometers during the
60 minutes of the sessions. A total of 144 recordings
were obtained from 15 sessions. In each session the
movement of 4 to 15 participants was recorded.

As shown in Table 2, during the sessions the level of
overall activity was high. In the course of the sessions
participants spent 29.9%, 19.8% and 38.5 % of the time
in light, moderate and vigorous intensity physical activ-
ity, respectively. Only 11.8% of the time was spent in
sedentary behaviour.

Age (years) 10.2(1.8) 10.2(2.0)0 10.2(1.7)
Height (cm) 144.3 (9.2) 144.0 (9.7) 144.5(8.9)
Weight (kg) 52.3(12) 52.5(13.8 52.1(10.1)
BMI (kg/m?) 24.7(3.1) 24.8(3.7) 24.7(2.4)
BMI-SDP 2.5(0.5) 2.7 (0.4) 2.4 (0.6)
Adipose tissue (%)? 33.8(7.5)  35.7 (9.6) 32 (4.4)

La difereéncia entre dades s’ha considerat estadisticament
significativa quan p<0,05. La grandaria de I’efecte es va cal-
cular com la diferéncia estandarditzada entre les mitjanes dels
dos grups (génere; institut o esport) dividit per la desviaci6
estandard agrupada. Valors de 0,2-0,5 representen diferéncies
petites, els de 0,5-0,8 diferéncies moderades i més de 0,8 di-
feréncies importants segons la proposta de Cohen (1992).

Les dades han estat tractades estadisticament mitjan-
cant el programari SPSS (Statistical Package for the Social
Sciences, v17.0, SPSS Institute Inc., Chicago, IL, Estats
Units).

Resultats
Caracteristiques antropometriques

Un total de 41 participants (21 nens i 20 nenes) van
participar en ’estudi (taula 1). Els nens i les nenes no
mostren diferéncies estadisticament significatives entre
ells per a cap parametre antropometric.

Nivells d’activitat fisica i conductes sedentaries
durant les sessions

Els participants van portar els accelerometres durant
els 60 minuts de les sessions. Es van obtenir 144 registres
que corresponen a 15 sessions. A cada sessi0 es va regis-
trar I’activitat de 4 a 15 participants.

Les dades de la raula 2 mostren que durant les ses-
sions el grau de moviment global era elevat. Al llarg de
les sessions els participants van dedicar el 29,9%, 19,8%
i 38,5% del temps a activitats de lleugera, moderada i vi-
gorosa intensitat, respectivament i tant sols un 11,8% del
temps van mantenir una conducta sedentaria.

Edat (anys) 10,2 (1,8) 10,2 (2,0) 10,2 (1,7)
Talla (cm) 144,3 (9,2) 144,0 (9,7) 144,5 (8,9)
Pes (kg) 52,3 (12) 52,5(13,8) 52,1 (10,1)
IMC (kg/m?) 24,7 (3,1) 24,8 (3,7) 24,7(2,4)
IMC-SDP 25(0,5 2,704 2,4(06)
Greix corporal (%) 33,8 (7,5) 35,7 (9,6) 32 (4,4)

PN

Table 1. Physical characteristics of participants (n = 41)

PN

Taula 1. Caracteristiques fisiques dels participants (n = 41)
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VM (CPM)

Colpbol 3388.7 (707.5) 58 3360.3 (634.7) 28 3415.1 (779.2) 30 0.770 -0.08
Judo 3178.3 (681.8) 34 3224.8 (629.1) 17 3132.0 (747.3) 17 0.698 0.13
Football 3318.6 (827.9) 52 3584.1 (749.6) 26 3053.0 (830.4) 26 0.019 0.67
All 3313.7 (746.9) 144 3409.8 (683.4) 71 3220.2 (797.4) 73 0.128 0.26
Sedentary behaviour (<100 CPM) (min/session)

Colpbol 7.3 (4.2) 58 6.9 (3.6) 28 7.7 (4.7) 30 0.686 -0.19
Judo 8.8 (4.7) 34 8.3 (4.4) 17 9.3 (5.1) 17 0.838 -0.21
Football 5.9 (4.2)%+ 52 4.7 (3.1)% 26 7.1 (4.7) 26 0.048 -0.63
All 7.1 (4.4) 144 6.4 (3.9) 71 7.8 (4.8) 73 0.084 -0.32
Light intensity physical activity (101 to 2295 CPM) (min/session)

Colpbol 16.2 (5.5) 58 15.7 (4.7) 28 16.6 (6.3) 30 0.574 -0.16
Judo 20.3 (3.9)% 34 19.8 (3.6) 17 20.8 (4.3) 17 0.475 -0.25
Football 18.3 (6.5) 52 15.9 (5.7) 26 20.7 (6.4) 26 0.006 -0.79
All 17.9 (5.8) 144 16.7 (5.1) 71 19.0 (6.2) 78 0.030 -0.41
Moderate intensity physical activity (2296 to 3999 CPM) (min/session)

Colpbol 12.3 (3.4) 58 12.7 (3.0) 28 11.9 (3.7) 30 0.150 0.24
Judo 10.1 (2.4)° 34 10.8 (1.9) 17 9.4 (2.6) 17 0.062 0.62
Football 12.7 (2.9)* 52 13.5 (2.0)* 26 11.9 (3.4) 26 0.027 0.59
All 11.9(3.1) 144 12.5 (2.6) 71 11.3(3.5) 73 0.003 0.39
Vigorous intensity physical activity (>4000 CPM) (min/session)

Colpbol 24.2 (6.7) 58 24.7 (5.7) 28 23.8(7.5) 30 0.629 0.14
Judo 20.8 (5.6)° 34 21.1 (5.2) ivg 20.6 (6.1) 17 0.806 0.09
Football 23.1(7.9) 52 26.0 (7.5) 26 20.3 (7.6) 26 0.008 0.75
All 23.0 (7.0) 144 24.3 (6.4) 71 21.8(7.3) 73 0.032 0.36

PN

Table 2. Overall movement and time devoted to different intensity physical activity recorded by accelerometer during the supervised physical

activity sessions (60 minutes) of the programme

There were no statistically significant differences
between boys and girls in overall activity in the ses-
sions as a whole. However, in general girls spent less
time on moderate and vigorous intensity physical ac-
tivity and more time on light intensity physical activity
than boys.

There were no statistically significant differences
in overall activity between session categories accord-
ing to the sport performed in the main part for all par-
ticipants or for subgroups of boys and girls. However,
during the judo sessions participants spent more time
on light intensity physical activity (effect size: 0.87) and
less time on moderate (effect size: -0.76) and vigorous
(effect size: -0.56) physical activity than in the colpbol
sessions.

No s’aprecien diferéncies estadisticament significati-
ves entre els nens i les nenes en relacié amb el grau de
moviment global del conjunt de sessions. No obstant, en
general, les nenes dediquen menys temps que els nens a
activitats d’intensitat moderada i vigorosa i més temps a ac-
tivitats d’intensitat lleugera.

Si es comparen les sessions segons 1’esport de la part
principal no s’aprecien diferéncies estadisticament signifi-
catives en el grau de moviment global per a tot el grup, ni
per als subgrups de nenes i nens. Malgrat tot, s’observa
que en les sessions de judo els participants estan més temps
realitzant activitat fisica de lleugera intensitat (grandaria de
I’efecte: 0,87) i menys temps d’activitat fisica de modera-
da (grandaria de I’efecte: -0,76) i vigorosa (grandaria de
Iefecte: -0,56) intensitat que en les sessions de colpbol.
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5
S
VM (CPM) £
Colpbol 3388,7 (707,5) 58 3360,3 (634,7) 28 3415,1 (779,2) 30 0,770 -0,08 §
Judo 3178,3 (681,8) 34 3224,8 (629,1) 17 3132,0 (747,3) 17 0,698 0,13
Futbol 3318,6 (827,9) 52 3584,1 (749,6) 26 3053,0 (830,4) 26 0,019 0,67
Total 3313,7 (746,9) 144 3409,8 (683,4) 71 3220,2 (797,4) 73 0,128 0,26
Conducta sedentaria (<100 CPM) (min/sessid)
Colpbol 7,3 (4,2) 58 6,9 (3,6) 28 7,7 (4,7) 30 0,686 -0,19
Judo 8,8 (4,7) 34 8,3 (4,4) 17 9,3 (5,1) 17 0,838 -0,21
Futbol 5,9 (4,2)5* 52 4,7 (3,1)%+ 26 7,1 (4,7) 26 0,048 -0,63
Total 7,1 (4,4) 144 6,4 (3,9) 71 7,8 (4,8) 73 0,084 -0,32
AF lleugera intensitat (de 101 a 2295 CPM) (min/sessio)
Colpbol 16,2 (5,5) 58 15,7 (4,7) 28 16,6 (6,3) 30 0,574 -0,16
Judo 20,3 (3,9)* 34 19,8 (3,6) 17 20,8 (4,3) 17 0,475 -0,25
Futbol 18,3 (6,5) 52 15,9 (5,7) 26 20,7 (6,4) 26 0,006 -0,79
Total 17,9 (5,8) 144 16,7 (5,1) 71 19,0 (6,2) 73 0,030 -0,41
AF moderada intensitat (de 2296 a 3999 CPM) (min/sessio)
Colpbol 12,3 (3,4) 58 12,7 (3,0) 28 11,9 (3,7) 30 0,150 0,24
Judo 10,1 (2,4)° 34 10,8 (1,9) 17 9,4 (2,6) 17 0,062 0,62
Futbol 12,7 (2,9)* 52 13,5 (2,0)* 26 11,9 (3,4) 26 0,027 0,59
Total 11,9 (3,1) 144 12,5 (2,6) 71 11,3 (3,5) 73 0,003 0,39
AF vigorosa intensitat (>4000 CPM) (min/sessio)
Colpbol 24,2 (6,7) 58 24,7 (5,7) 28 23,8 (7,5) 30 0,629 0,14
Judo 20,8 (5,6)° 34 21,1 (5,2) 17 20,6 (6,1) 17 0,806 0,09
Futbol 23,1 (7,9) 52 26,0 (7,5) 26 20,3 (7,6) 26 0,008 0,75
Total 23,0 (7,0) 144 24,3 (6,4) 21,8 (7,3)
S
Taula 2. Nivell global de moviment i temps dedicat a activitat fisica de diferents nivells d’intensitat registrat per accelerometria durant les
sessions d’exercici fisic supervisat (60 minuts) del programa
Moreover, during the judo sessions participants També s’observa que en les sessions de judo els parti-
spent more time on sedentary behaviour and less time cipants s6n més sedentaris i dediquen menys temps a ac-
on moderate intensity physical activity than in the foot- tivitat fisica de moderada intensitat que en les sessions de
ball sessions (effect size: 0.65). Likewise, in the football futbol (grandaria de I’efecte: 0,65). Aixi mateix, en les
sessions participants were more sedentary than in the sessions de futbol els participants van ser més sedentaris
colpbol sessions (effect size: 0.33). que en les de colpbol (grandaria de 1’efecte: 0,33).
Some of these differences are also observed in the boys’ Algunes d’aquestes diferéncies també s’aprecien en el
subgroup, while in girls no differences were observed in the subgrup dels nens, mentre que en les nenes no s’observen
time spent on the exertion intensity zones between sessions. diferéncies estadisticament significatives en el temps invertit
When considering each session category separately, en les diferents zones d’intensitat d’esforg entre les sessions.
differences between boys’ and girls’ behaviour were Comparant la conducta entre nenes i nens i tenint en
observed. In football sessions, girls spent less time on compte 1’esport de la sessié s’observa que en les sessions
moderate and vigorous intensity physical activity and de futbol, les nenes van dedicar menys temps a activitats
more time on light intensity physical activity and seden- de moderada i vigorosa intensitat i més temps a conductes
tary behaviour than boys. sedentaries i de lleugera intensitat que els nens.
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Physical activity and sedentary bouts

In general, during the sessions short bouts of
MVPA are interspersed with bouts of low intensity
of movement. As shown in Table 3, most of the time
active bouts of short duration (less than 5 minutes) are
predominant. Active bouts of 5 minutes or fewer are
more frequent in the judo or football sessions, and the
mean duration of these active bouts is lower in football
sessions and judo in comparison to the colpbol sessions
(effect size: -0.67 and effect size: -1.11 respectively).
The sum of the time spent in these bouts is lowest in the
Jjudo sessions.

-~
Table 3. Moderate-to-vigorous physical activity bouts recorded during the sessions

Periodes d’activitat i sedentaris

En general, durant les sessions s’intercalen periodes
d’activitat de MVPA intensitat i de curta durada, interrom-
puts per periodes de menor intensitat de moviment. Com
es mostra a la faula 3, en conjunt els periodes actius de
menys de 5 minuts de durada sén majoritaris. Els periodes
actius de fins a 5 minuts sén més freqiients en les sessions
on es practica judo o futbol, i la durada mitjana dels perio-
des actius de fins a 5 minuts és més reduida en les sessions
de futbol i judo en comparaci6 a les de colpbol (grandaria
de l’efecte: -0,67 i -1,11 respectivament). La suma del
temps total d’aquests periodes és inferior en les sessions
de judo.
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All in all, girls showed a lower number of short
bouts of physical activity and a lower total duration
in these bouts than boys. The difference can be at-
tributed to behaviour during the football sessions,
while in the colpbol and judo sessions differences
between boys and girls related to physical activity
bouts were not observed. In the football sessions,
girls accumulated less time in physical active bouts
of less than 5 minutes and their mean duration was
slightly lower.

Active bouts of longer duration are less frequent.
These are more recurrent and longer in the colp-
bol sessions and so their total time is also greater

En el conjunt de totes les sessions, les nenes presenten
un nombre i una durada acumulada de periodes actius de
curta durada inferiors que els nens. Aquesta diferéncia pot
atribuir-se al diferent comportament durant les sessions de
futbol, mentre que no s’aprecien diferéncies en el nombre
i la durada dels periodes actius de curta durada entre els
nens i les nenes per a les sessions de colpbol i judo. En
les sessions de futbol les nenes acumulen menys temps en
periodes actius de 0 a 5 minuts de durada i la durada mit-
jana és lleugerament menor.

Els periodes actius més llargs sén menys freqiients.
Aquests son més nombrosos i més llargs en les sessions
de colpbol i per aquest motiu el temps acumulat per ses-

Periodes actius de 0 a 5 minuts
Nombre per sessio

Colpbol 11,3 (0,9) 58 11,3 (0,9)
Judo 11,9 (1,0)° 34 11,7 (0,9)°
Futbol 12,1 (0,9)° 52 12,3 (0,7)°
Total 11,7 (1,0) 144 11,8 (0,9)
Durada mitjana (minuts)

Colpbol 4,3 (0,4) 58 4,4 (0,4)
Judo 3,8 (0,5)° 34 4,0 (0,5)
Futbol 4,0 (0,5)% 52 4,2 (0,4)
Total 4,1 (0,5) 144 4,2 (0,4)
Percentatge del temps de la sessio

Colpbol 80,9 (9,9) 58 82,2 (8,6)
Judo 76,0 (10,1)% 34 76,9 (8,1)°
Futbol 81,1 (11,6)* 52 85,5 (7,4)*
Total 79,8 (10,7) 144 82,1 (8,6)
Periodes actius de 5 a 10 minuts

Nombre per sessio

Colpbol 3,0 (1,5) 58 3,2 (1,5)
Judo 1,6 (1,2)° 34 1,6 (1,1)°
Futbol 2,5 (1,9)* 52 3,0 (2,1)+
Total 2,5 (1,6) 144 2,7 (1,8)
Durada mitjana (minuts)

Colpbol 7,3 (1,5) 58 7,3 (1,4)
Judo 5,6 (2,3)° 34 5,7 (2,4)%
Futbol 5,7 (2,7)% 52 5,8 (2,7)
Total 6,3 (2,3) 144 6,3 (2,3)
Percentatge del temps de la sessio

Colpbol 35,0 (17,4) 58 37,1 (17,4)
Judo 17,1 (12,7)° 34 16,8 (11,3)°
Futbol 27,9 (21,7)%* 52 34,3 (24,9)+

Total 28,2 (19,3) 144

31,2 (20,8)

28 11,3 (0,9) 30 0,987 0,00
17 12,2 (1,0)° 17 0,193 =058
26 11,8 (1,1) 26 0,116 0,56
71 11,7 (1,0) 73 0,741 0,11
28 4,2 (0,5) 30 0,261 0,44
17 3,7 (0,6)° 17 0,259 0,55
26 3,9 (0,6) 26 0,059 0,60
71 4,0 (0,6) 73 0,021 0,40
28 79,7 (11,0) 30 0,279 0,26
17 75,1 (12,0) 17 0,919 0,18
26 76,6 (13,3) 26 0,013 0,86
71 77,5 (12,1) 78 0,019 0,44
28 2,8 (1,4) 30 (ORSIRS; 0,28
17 1,6 (1,3)° 17 0,985 0,00
26 2,0 (1,5)% 26 0,070 0,56
71 2,2 (1,5) 73 0,090 0,30
28 7,3 (1,5 30 0,629 0,00
17 65 @23y 17 0,357 0,09
26 5,6 (2,7)° 26 0,595 0,07
71 6,2 (2,3) 73 0,391 0,04
28 33,1 (17,6) 30 0,350 0,23
17 17,4 (14,49 17 0,683 -0,05
26 21,5 (16)° 26 0,067 0,63
71 25,3 (17,4)

-

Taula 3. Periodes d’activitat de moderada-vigorosa intensitat registrat durant les sessions
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'g in these sessions. In longer active bouts, differences si6 també és més gran. En relacié amb els periodes actius
4 between the judo and football sessions are also ob- de llarga durada també s’aprecien diferéncies entre les ses-
z J g p
2 served as total time in long active bouts is greater in sions de judo i futbol, sent la seva durada acumulada supe-
E football sessions than in judo ones. In addition in the rior en les sessions de futbol respecte a les de judo. També
= football sessions girls tend to accumulate less time in s’observa que en les sessions de futbol, les nenes tendeixen
Q
< 5-to-10 minute MVPA bouts than boys. However the a acumular menys temps d’activitat de MVPA en periodes
y y p p
tendency is not as pronounced in colpbol and judo de 5 a 10 minuts de durada que els nens. Aquesta tendéncia
sessions. no és tan accentuada en les sessions de colpbol o de judo.
In contrast, as Table 4 shows, during the sessions Per contra, com s’aprecia a la taula 4, durant les sessions
the participants rarely adopt sedentary behaviour. els participants adopten rarament conductes sedentaries. Els
Sedentary bouts of 1 to 4 minutes are uncommon. periodes sedentaris d’1 a 4 minuts son poc freqiients. Tot i
1-4 minute sedentary bouts
Number per session
Colpbol 1.6 (1.3) 58 1.5(1.2) 28 1.7 (1.3) 30 0.421 -0.16
Judo 1.9 (1.8) 34 1.9 (1.5) 17 1.9 (1.9) 17 0.708 0.00
Football 1.2 (1.3)° 52 0.9 (0.8)%+ 26 1.5(1.7) 26 0.489 -0.48
All 1.5(1.4) 144 1.4 (1.2) 71 1.7 (1.7) 78 0.505 -0.21
Mean time (minutes)
Colpbol 2.2 (1.3) 58 2.6 (1.3) 28 1.8 (1.3) 30 0.013 0.62
Judo 1.3 (1.0)% 34 1.3 (0.8)% 17 1.3 (1.3) 17 0.760 0.00
Football 1.2 (1.1)% 52 1.3 (1.2)% 26 1.1 (1)8 26 0.587 0.18
All 1.6 (1.2) 144 1.8 (1.3) 71 1.4 (1.2) 73 0.082 0.32
Accumulated time (minutes)
Colpbol 4.1 (3.4) 58 4.1 (3.3) 28 4.0 (3.5) 30 0.702 0.03
» Judo 8.8 (6.9) 34 3.2 (3.0) 17 3.3(3.8) 17 0.812 -0.03
Table 4. Football 2.3 (2.9)% 52 1.8 (2.2)% 26 2.7 (8.9) 26 0.844 -0.32
Sedentary bouts All 8.2 (8.8) 144 3.1 (3.0) 71 3.4 (3.6) 73 0.986 -0.09
(1-4 minutes)
recorded during
the sessions
Periodes sedentaris de 1-4 minuts
Nombre per sessio
Colpbol 1,6 (1,3) 58 1,5 (1,2) 28 1,7 (1,3) 30 0,421 -0,16
Judo 1,9 (1,8) 34 1,9 (1,5) 17 1,9 (1,9) 17 0,708 0,00
Futbol 1,2 (1,3)° 52 0,9 (0,8)%+ 26 1,5 (1,7) 26 0,489 -0,48
Total 1,5 (1,4) 144 1,4 (1,2) 71 1,7 (1,7) 73 0,505 -0,21
Durada mitjana (minuts)
Colpbol 2,2 (1,3) 58 2,6 (1,3) 28 1,8 (1,3) 30 0,013 0,62
Judo 1,3 (1,0)° 34 1,3 (0,8)° 17 1,3 (1,3) 17 0,760 0,00
Futbol 1,2 (1,1)% 52 1,3 (1,2)° 26 1,1 (1)° 26 0,587 0,18
Total 1,6 (1,2) 144 1,8 (1,3) 71 1,4 (1,2) 73 0,082 0,32
Temps acumulat (minuts)
Colpbol 4.1 (3,4) 58 4.1 (3,3) 28 4,0 (3,5) 30 0,702 0,03
» Judo 3,3 (3,3) 34 3,2 (3,0) 17 3,3 (3,8) 17 0,812 -0,03
Taula 4. Futbol 2,3 (2,9)% 52 1,8 (2,2)° 26 2,7 (3,5) 26 0,844 -0,32
Periodes Total 3,2 (3,3) 144 3,1 (3,0) 3,4 (3,6)
sedentaris
registrats durant
les sessions
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Nonetheless, the accumulated time is greater in colp-
bol sessions compared to football ones (effect size:
0.57), and particularly in boys (effect size: 0.84). In
colpbol sessions, sedentary bouts were shorter in girls
than boys.

Energy expenditure

The estimated energy expenditure in the ses-
sions as a whole was 270.1 kcal per session. This
was similar in all sessions independently of the sport
performed in their main part (Table 5). However, in
general boys showed greater energy expenditure than
girls in the sessions as a whole and particularly in
football sessions.

Discussion

This is one of the few studies to analyse the amount
of movement and estimate the energy expenditure dur-
ing the supervised exercise sessions of an intervention
programme for the management of childhood obesity.

Kcal/session

Colpbol 270.7 (65.3) 58 272.8 (73.6)
Judo 271.5 (58.1) 34 282.4 (70.9)
Football 268.6 (67.6) 52 288.4 (72.6)
All 270.1 (64.1) 280.4 (72.6)

-

Table 5. Estimated energy expenditure during sessions

Kcal/sessid

Colpbol 270,7 (65,3) 58 272,8 (73,6)
Judo 271,5 (58,1) 34 282,4 (70,9)
Futbol 268,6 (67,6) 52 288,4 (72,6)

Total 270,1 (64,1) 280,4 (72,6)

-

Taula 5. Estimacio de la despesa energética durant les sessions

28 268,7 (57,6) 30 0,812 0,06
17 260,5
26 248,9

aixo, el temps acumulat és superior en les sessions de colpbol
en comparaci6 amb el futbol (grandaria de I’efecte: 0,57), i
especialment en els nens (grandaria de I’efecte: 0,84). Tam-
bé s’aprecia que les nenes presenten periodes sedentaris de
menor durada que els nens en les sessions de colpbol.

Despesa energética

La despesa energetica estimada per al conjunt de les
sessions va ser de 270.1 kcal/sessi6. Aquesta és similar
per a tots els tipus de sessions analitzades (taula 5). No
obstant, en general la despesa energetica dels nens és su-
perior a la de les nenes per al conjunt de les sessions, i en
particular per a les sessions de futbol.

Discussio

Aquest és un dels pocs estudis que analitzen el grau
de moviment i estimen la despesa energetica durant les
sessions d’exercici fisic supervisat d’un programa d’inter-
venci6 per al tractament de 1’obesitat infantil. Els resultats
mostren que el programa Nereu ofereix als participants

28 268.7 (57.6) 30 0.812 0.06
17 260.5 (40.9) 17 0.277 0.39
26 248.9 (54.3) 26 0.034 0.62

259.7 (53.0)

(
(40,9) 17
(54,3)

259,7 (53,0)
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The results show that the Nereu programme offers the
participants the opportunity to increase the number of
weekly minutes spent in moderate-to-vigorous intensity
physical activity and to increase energy expenditure in
children that participate in the sessions.

The children that participate in the three weekly
sessions can spend at least 105 minutes per week
(3 weekly sessions x 35 minutes of MVPA per ses-
sion) doing moderate-to-vigorous intensity physical
activity. Consequently the programme helps towards
reaching the recommendations of doing 60-90 min-
utes of physical activity per day. The time the par-
ticipants engaged in MVPA during sessions slightly
exceeds the objectives set which were 30 minutes per
session. The Nereu programme is more effective than
other programmes (Schuna, Lauersdorf, Behrens,
Liguori, & Liebert, 2013; Trost, Rosenkranz, & Dze-
waltowski, 2008), such as for example “Keep It Mov-
ing!” (Schuna et al., 2013) implemented in Colorado,
because the latter increases MVPA by 20 minutes
while in the former children reached 35 minutes of
MVPA per session. By contrast, its effectiveness in
increasing MVPA time is lower than data observed
in sports programmes (McKenzie, Sallis, Prochaska,
& Conway, 2004). However, it should be borne in
mind that the aim of the Nereu programme is not
doing sport per se but promoting the acquisition of
physical exercise habits by sedentary and overweight/
obese children when the rules of the game have to
be tailored to their characteristics. Thus we would
emphasise that in the sport programmes mentioned
above, obese children accumulated less MVPA than
non-obese children.

The analysis of the movement pattern during the ses-
sions shows that they are characterised by short bouts
of moderate-to-vigorous intensity physical activity inter-
spersed with those bouts of lower intensity. This pattern
coincides with the structure planned beforehand by the
sports instructors and is in concordance with physical
activity recommendations for sedentary children in poor
physical condition. The low intensity bouts interspersed
with MVPA bouts allow children to recover and to be-
gin the new bout of MVPA with renewed energy. More-
over, avoiding long bouts of MVPA reduces the risk that
participants experience extreme tiredness, which can be
associated with negative perceptions (fatigue, respira-
tory problems, etc.) that could prevent the long-term
continuity of doing sport and the acquisition of an ac-
tive lifestyle.

poder augmentar els minuts setmanals dedicats a activitat
fisica de moderada i vigorosa intensitat i a incrementar la
despesa energetica en les nenes i nens que participen en
les sessions.

Els nens que participen en les tres sessions setma-
nals del programa poden dedicar almenys 105 minuts a
la setmana (3 sessions setmanals x 35 minuts de MVPA
per sessid) a I’activitat fisica de moderada-vigorosa in-
tensitat i per tant mitjancant aquest programa es facilita
I’assoliment dels 60-90 minuts diaris d’activitat fisica
recomanats. El temps que els participants dediquen a
MVPA durant les sessions supera lleugerament els ob-
jectius plantejats que era de 30 minuts per sessid. El
programa Nereu és més efectiu que altres programes
(Schuna, Lauersdorf, Behrens, Liguori, & Liebert,
2013; Trost, Rosenkranz, & Dzewaltowski, 2008), com
per exemple el “Keep It Moving!” (Schuna et al., 2013)
implementat a Colorado, ja que aquest darrer augmen-
ta en 20 minuts la MVPA mentre que en les sessions
analitzades s’assoleixen els 35 minuts de MVPA per
sessid. En canvi, la seva eficacia respecte als minuts
de MVPA és inferior a les dades observades en progra-
mes en els que es practiquen jocs esportius (McKenzie,
Sallis, Prochaska, & Conway, 2004). No obstant, cal
considerar que la finalitat del programa Nereu no és la
practica esportiva per se sin6 promocionar 1’adquisici6
d’habits d’activitat fisica en nens sedentaris i amb so-
brepes/obesitat als quals cal adaptar les regles del joc
a les seves caracteristiques. En aquest sentit, cal desta-
car que en els programes de jocs esportius indicats més
amunt es va observar que els nens obesos acumulaven
menys MVPA que els no obesos.

L’analisi del patré de moviment durant les sessions
posa de relleu que aquestes es caracteritzen per periodes
breus d’activitat fisica de moderada-vigorosa intensitat,
intercalats amb periodes de menor activitat. Aquest pa-
tr6 coincideix amb 1’estructura préviament planificada
pels tecnics esportius i concorda amb les recomanaci-
ons d’activitat fisica per a nens sedentaris, amb baixa
condicio fisica. Els periodes d’activitat de baixa inten-
sitat intercalats entre els de MVPA permeten que els
1 les participants es recuperin i puguin iniciar el nou
periode MVPA amb energia renovada. A més, en evitar
els esforcos mantinguts també es redueix el risc que els
participants tinguin sensacions de cansament extrem que
poden associar-se a percepcions negatives (fatiga, pro-
blemes respiratoris...) que dificultin la continuitat en la
practica esportiva a llarg termini i I’adquisicié dels ha-
bits actius.
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Furthermore, aside from facilitating recovery the
bouts where children are sedentary also make it pos-
sible to provide them with knowledge and guidelines
for healthy lifestyles along with instructions for the
tasks and activities to be performed during the next
part of the session. Sedentary time was comparable
to the data observed in other programmes (Schuna et
al., 2013).

In addition, the results show that the pattern of
movement differs slightly between sessions deter-
mined by the sport of the main part. For example,
in the colpbol sessions participants showed more
prolonged movement bouts than in the football or
judo sessions, although they also show that accu-
mulated sedentary time is greater and to the det-
riment of LPA. By contrast, the sessions based on
judo activities show least accumulated MVPA even
though there are peaks of high intensity. However,
in this case the accelerometer might not be the most
suitable instrument for measuring physical activity
(Santos-Lozano et al., 2013) since as it is located at
the waist it cannot register upper limb movement or
static positions where there is exertion but there is
no body movement.

As in other studies (Schuna et al., 2013), the re-
sults point out the differences in motor behaviour pref-
erences between boys and girls. As could be expected,
in general boys were more active than girls. Nonethe-
less, differences are not observed in colpbol and judo
sessions, while during football sessions the girls are
considerably less active than boys. Taking these re-
sults into account it seems that the dynamics of foot-
ball sessions should be adapted in order to prevent
girls from adopting sedentary behaviours and to try
to increase their involvement in moderate-to-vigorous
physical activity.

According to the Trost equation, the estimated en-
ergy expenditure during the supervised physical ac-
tivity sessions of the Nereu programme was around
270.1 kcal/session, which will be 810 kcal per week
without taking into account the effect of the exercise on
the metabolic rate during the post-exercise rest period
or the physically active activities scheduled and per-
formed with the family during the weekend. This esti-
mated energy expenditure during the sessions is in line
with the previously planned energy expenditure (200-
300 kcal/session) according to the Saris (2003) guide-
lines. In this study we did not observe differences in
energy expenditure between sports. This is in line with

Aixi mateix, els periodes en els quals els participants
mostren una conducta sedentaria, son aquells que, a banda
de la recuperacio fisica, també son necessaris per a la trans-
missié de coneixements i consignes per a la promocié dels
habits saludables i per facilitar les instruccions sobre les tas-
ques relacionades amb les activitats i el bon desenvolupa-
ment de la sessié. El temps sedentari és comparable amb el
que s’ha observat en altres programes (Schuna et al., 2013).

Per altra banda, els resultats de I’estudi mostren
que les sessions presenten patrons de moviment lleu-
gerament diferents segons 1’esport de la part principal.
Per exemple, les sessions basades en el colpbol obli-
guen els participants a estar més en moviment continu
que el futbol o el judo, perd a més també mostren que
el temps acumulat en periodes sedentaris és més gran,
en detriment de la LPA. Per contra, les sessions en les
que el judo és I’activitat principal son les que evidencien
menys MVPA acumulada tot i que hi ha pics de molta
intensitat. No obstant en aquest cas cal considerar que
I’accelerometre podria no ser 1’instrument més adequat
(Santos-Lozano et al., 2013), ja que no registra espe-
cificament el moviment de 1’extremitat superior, ni les
posicions estatiques on es realitza forca perd no hi ha
desplacament del cos.

Com en altres estudis (Schuna et al., 2013), els resul-
tats també posen de manifest les difereéncies en les prefe-
réncies en el comportament motor entre els nens i les ne-
nes. Com es podria esperar, en general els nens sén més
actius que les nenes. Tot i aix0, no hi ha diferéncia en
les sessions de colpbol i judo, mentre que en les que es
fonamenten en el futbol les nenes sén considerablement
menys actives que els nens. En vista d’aquests resultats
sembla que caldria adaptar la dinamica de les sessions de
futbol per tal d’evitar que les nenes adoptin conductes se-
dentaries i intentar que s’impliquin més en [’activitat de
moderada-vigorosa intensitat.

Segons 1’equaci6é de Trost, durant les sessions del
programa Nereu la despesa energetica estimada va ser
de 270.1 kcal/sessid, la qual cosa suposaria una despe-
sa de 810 kcal a la setmana, sense considerar 1’efecte
de I’exercici fisic sobre el metabolisme de repos en les
hores posteriors a les sessions, ni les activitats fami-
liars programades els caps de setmana. Aquesta despesa
energetica coincideix amb la despesa energetica pre-
vista (200 a 300 kcal/sessid) en dissenyar les sessions
seguint les directrius de Saris (2003). En el present tre-
ball no es van observar diferéncies a nivell de despesa
energetica entre els diferents esports. Aquests resultats
van en concordanca amb I’estudi realitzat per Thiel i
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data reported by Thiel and colleagues (Thiel, Vogt,
Claussnitzer, & Banzer, 2011) where the energy ex-
penditure of several activities (walking, swimming, wa-
ter sports, strength and stability circuits, team games
and sports) was analysed in overweight and obese
teenagers. They did not observe differences between
the activities performed, with the exception of walk-
ing which was the lowest. Hence data from this study
support the conclusions of Thiel et al. (2011) whereby
given that in general all sports show similar energy ex-
penditure, when treating childhood obesity priority has
to be given to the children’s preferences in order to
promote a behaviour change that can be sustained in
the long term.

The results also point to the utility of accelero-
meters in providing objective evaluation of the
movement of users. However, as has already been
mentioned, accelerometers have some limitations.
Firstly, they do not register static activities or ac-
tivities where the main movement is performed with
the upper limbs (if the accelerometer is positioned
on the waist) and for that reason may underestimate
the magnitude of the exertion and hence the energy
expenditure in activities such as judo. Secondly, ac-
celerometers do not give information related to the
participant’s inner exertion, and so supplementing
accelerometer data with inner adaptation parameters,
such as heart rate, could help to have a more precise
profile of the exertion that the sessions require from
individuals. Additionally, data from accelerometers
do not provide information about the attitudes of
children during the sessions. Consequently the simul-
taneous use of quantitative (for example: counts per
minute) and qualitative (type of actions and attitudes,
relationship with friends, spatial location, etc.) as-
sessment methodologies would allow information to
be combined about the magnitude of movement and
its type, as well as about the involvement of each
participant in the activities. This would make it pos-
sible to adapt the design and the pedagogical imple-
mentation of each session in order to achieve greater
participant involvement. This kind of methodological
approach could help us understand why girls were
less active than boys in the Nereu football sessions.
As the aim of the supervised exercise sessions is that
all participants, boys and girls, are active during the
course of the sessions, knowledge of their attitudes,
along with the level of movement, may help to plan
better sessions.

col-laboradors (Thiel, Vogt, Claussnitzer, & Banzer,
2011) on van analitzar la despesa energetica de dife-
rents activitats (caminar, natacid, esports d’aigua, cir-
cuits de forca i estabilitat, jocs i esports d’equip) en
adolescents amb sobrepés/obesitat i no van observar di-
feréncies entre les activitats analitzades, a excepcio del
caminar que va ser inferior en tots. En aquest sentit, les
presents dades corroboren les conclusions de Thiel et
al. (2011) on tenint en compte que tots els esports tenen
un cost energetic semblant, per al tractament de 1’obesi-
tat infantil s’ha de donar prioritat a la preferéncies dels
nens/nenes per promoure un canvi de conducta que pu-
gui perdurar a llarg termini.

Els resultats de 1’estudi posen de manifest la utili-
tat dels accelerometres per valorar de forma objectiva
el grau de moviment dels usuaris, malgrat que, com ja
ha esmentat, presenten certes limitacions. D’una banda
aquests aparells no permeten registrar les activitats es-
tatiques o els moviments en els quals només participen
els bracos i, per aixd, poden infravalorar I’esfor¢ i la
despesa energetica d’activitats, com el judo. D’altra
banda, els accelerometres no donen informacidé sobre
I’esforc intern que realitza 1’usuari, per aixo la comple-
mentaci6 de les dades obtingudes amb els accelerOmetres
juntament amb parametres indicadors de 1’adaptaci6 in-
terna (per exemple la freqiiencia cardiaca) podria ajudar
a obtenir un perfil més precis de I’esforc que suposen les
sessions programades. Aixi mateix també cal considerar
que els registres obtinguts amb els accelerometres tam-
poc aporten dades sobre les actituds dels participants a
les sessions. En aquest sentit, 1’(s simultani de metodo-
logies de valoracid quantitatives (per exemple, computs
per minut) i qualitatives (tipologia de les accions i acti-
tuds observades, interrelacié amb els companys, situa-
ci6 en I’espai...) permetria combinar la informaci6 sobre
la magnitud del moviment amb el tipus de moviment i la
implicacid dels participants en les activitats proposades.
D’aquesta manera es podria ajustar el disseny i 1’aplica-
ci6 pedagogica de la sessid per aconseguir-ne més im-
plicacié. Aquest tipus d’aproximacié metodologica pot
ajudar a entendre els motius del menor grau de movi-
ment de les nenes en les sessions del programa Nereu
fonamentades en el futbol. Com la finalitat és que tots
els participants, nenes i nens, siguin actius durant les
sessions el coneixement de les seves actituds, a més de la
quantitat de moviment, pot ajudar a millorar el disseny
de les sessions.

Finalment, comentar que atés que no es disposava
de parells de mesures per a tots els participants no es va
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Finally, since we did not have pairs of measurements
for all participants we did not use a test for paired sam-
ples even though some participants did provide details
for all the sports. Consequently the p values obtained
Jrom independent samples should be interpreted with
caution.

Conclusions

The results of this study suggest that the Nereu pro-
gramme has significant potential to enable overweight/
obese children to increase their weekly amount of
physical activity because it provides them with the op-
portunity to do at least 35 minutes of moderate-to-vig-
orous physical activity and 20 minutes of light intensity
physical activity in each of the 3 weekly sessions. The
sessions consist of short bouts of moderate-to-vigorous
physical activity interspersed with bouts of lower in-
tensity of movement that allow the participants to re-
cover. Overall in the sessions, and particularly the
Jfootball sessions, the level of movement and energy ex-
penditure was greater in boys than in girls. Although
the sessions show similar profiles in overall movement,
pattern of movement and estimated energy expendi-
ture, the results also offer evidence that participants’
preferences need to be considered. Accordingly the
football sessions should be restructured to enhance
girls’ physical activity.
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