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PALABRAS CLAVE Abstract

Condicion fisica; Introduction: Physical fitness level in children and adolescents is determined, partly, by the
ninos; specific social and cultural context of each country. There is a lack of information about physical
determinantes fitness level of Catalan children and its relation with parental socioeconomic and education
parentales level and anthropometric parameters. The aim of this study is to assess the physical fitness

level of Catalan children and to examine the association with family environment and parental
anthropometric characteristics and smoking.

Methods and Materials: This is an observational, cross-sectional, descriptive and analytic study
of 8- and 9-year-old schoolchildren. Physical fitness level was assessed with ‘*ALPHA-FITNESS
battery’’ and familiar environment and progenitors’ characteristics with ALADINO family ques-
tionnaire. Differences between group means were assessed using Student’s t test and analysis
of variance (ANOVA) and relation between variables by Pearson correlation coefficient.
Results: 269 children participated, 146 male (54.2%). Higher parental education level is asso-
ciated to a better cardiorespiratory condition in their offspring. Those children whose fathers
have higher education have a lower waist perimeter and lower body mass index. Children whose
parents are not regular smokers have a better physical fitness. A positive correlation between
body mass indexes of parents and children is observed, while a negative correlation between
the maternal body mass index and both the musculoskeletal and cardiorespiratory conditions
of the children is found.

Conclusion: Children’s physical fitness is related with education level, body mass index and
smoking pattern of their parents.
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Nivell de condici6 fisica en infants catalans relacionat amb I’habit tabaquic dels

Introduccion: El nivel de condicion fisica de la poblacion infantil esta determinado, en parte,
por el contexto sociocultural especifico de cada pais. Hay una carencia de datos sobre el nivel
de condicion fisica de los nifios catalanes y la relacion de esta con las caracteristicas del entorno
familiar y de los progenitores. El objetivo del trabajo es medir el nivel de condicion fisica de
nifios catalanes y su relacion con el entorno familiar y las caracteristicas antropométricas y

Materiales y métodos: Estudio observacional transversal descriptivo y analitico de escolares
de 8 y 9 anos. El nivel de condicion fisica se evalué mediante la ‘‘Bateria ALPHA-FITNESS’’ y
las caracteristicas del entorno familiar y de los progenitores con el cuestionario del estudio
ALADINO. Las medias se compararon con la t de Student y el analisis de la varianza (ANOVA) y
la relacion entre variables con el coeficiente de correlacion de Pearson.

Resultados: Participaron 269 ninos/as, 146 ninos (54,2%). A mayor nivel de estudios de los pro-
genitores, mayor condicion cardiorespiratoria de los nifios/as, mientras que el nivel de estudios
del padre esta inversamente relacionado con el perimetro de cintura y el indice de masa corpo-
ral. Los nifos/as con padres no fumadores habituales tienen mejor condicion fisica. Se observa
una correlacion positiva entre el indice de masa corporal de los progenitores y el de los nifos/as,
y negativa entre el indice de masa corporal de la madre y la condicion musculoesquelética y

Conclusion: El nivel de condicion fisica de los niflos/as esta relacionado con el nivel educativo,
el indice de masa corporal y el habito tabaquico de los dos progenitores.
© 2019 FUTBOL CLUB BARCELONA. Publicado por Elsevier Espana, S.L.U. Todos los derechos
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Introduction

Physical condition (PC) can be defined as an integrated
measure of the body functions involved in performing daily
physical activity (PA). Evaluating PC includes assessment of
the musculoskeletal and cardiorespiratory systems, and of
body composition, which participate in performing PA. The
relationship observed between these measures and morbid-
ity and mortality from cardiovascular pathology makes PC
an excellent health marker.'3

The PC level is partially determined by genetic endow-
ment, as well as by environmental factors and the
individual’s surroundings.” In children and adolescents,
relationships have been observed between PC and PA,>
the socioeconomic and educational level of the family,?'°
and parental weight."® Published data coincide in that
moderate-vigorous PA has the best effect on PC,>'""?
while physical inactivity only affects PC negatively when
it replaces this moderate-vigorous PA.">'* In contrast, the
results published in different countries on the link between
family’s socioeconomic and educational level and children’s
PC show contradictory data. While in the Madeira Growth
Study’ a high socioeconomic level is linked to a greater
percentage of body fat and worse results in tests of car-
diorespiratory and musculoskeletal condition, in the AVENA
study® (carried out with Spanish adolescents), a high socioe-
conomic level is shown to be related to a higher level of PC
and less obesity.

As for parental weight, a higher body mass index (BMI) for
the mother is linked to worse long-jump test results and a
more limited cardiorespiratory condition in European chil-
dren, while in the case of the father’s BMI, this inverse
relationship is seen for the long-jump test.”0 Likewise,
the ALADINO study, carried out with Spanish individuals,
describes a positive relationship between parental weight
and that of their children.” In spite of the known harm-
ful effects that tobacco use has on health, the relationship
between parental smoking and PC has rarely been studied.
Pavic et al.'® notes that passive exposure to tobacco smoke
in children has a negative impact on their lung function and
cardiorespiratory condition and increases their BMI values.
This might be explained by the fact that lung function and
physical growth decrease in children exposed to tobacco
smoke, so worse results in all the components of PC would be
expected. Even so, no studies linking parental tobacco use
with their children’s musculoskeletal condition have been
found.

It is a fact that the social and cultural context is specific
for each country, that the data published on PC in Spanish
children are limited and that, in addition, no studies carried
out with Catalan children have been found that link their
PC levels and their settings. Given all this, the objective
of this study was to measure the PC level in the Catalan
child population and study its relationships with the family
setting, the level of the parents’ studies and the gross family
income, and with parental weight and tobacco use.
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Methods

This was an observational cross-sectional descriptive and
analytical study on the population of 8- and 9-year-old
children attending public and semi-public schools, in the
municipalities of Sant Celoni, Santa Maria de Palautordera,
Sant Esteve de Palautordera, Vilalba Sassera, Montseny,
Gualba and Campins in the Baix Montseny region (Barcelona,
Spain). Criteria for inclusion in the study were being enrolled
in the 3rd course of primary level and having been born
in 2005, as well as not having any condition or chronic
injury that would prevent participation in physical educa-
tion classes. The field work was performed during the 2™
semester of the 2013/2014 academic year.

Procedure

The directors and teachers at the educational centres were
notified of the objectives of the study. Once consent had
been obtained from these individuals, a date for giving the
information sessions for the parents and legal guardians of
possible participants was set. After these sessions, teach-
ers at each centre gave the parents and legal guardians the
questionnaires and the informed consent form. To partici-
pate in the study, these documents had to be returned to
the centre, duly completed and signed by the parents or
legal guardians.

Physical condition

Each participant’s age and sex were requested, and partic-
ipant PC was measured using the ALPHA-Fitness Battery,'”
validated in Spanish schoolchildren. This battery includes
measures of morphological condition (weight, height and
waist circumference), as well as musculoskeletal condi-
tion (lower body explosive strength (LBES) and upper body
isometric strength [UBIS]) and cardiorespiratory condition
(20-meter shuttle run test [20mSRT]), which are measured in
the sequence mentioned. For the PC measures, the children
wore sports clothing (t-shirt and shorts) and sports footwear.

Musculoskeletal condition

To measure LBES, the test of ‘‘standing long jump’’ was
used: The child, with both feet placed outside the starting
line, had to bend his/her knees while swinging the arms from
behind to in front; with a strong push, the child would then
jump forwards as far as possible, using his/her arms to help,
and would fall to the ground with the feet together without
losing balance. Each child performed the test twice, with
the best result obtained being the one counted. To assess
UBIS, the manual strength test was carried out with a Takei
TKK 5001 analogue handgrip dynamometer. The child had to
press the dynamometer little by little, continuously, for at
least 2 s. The test was performed twice (alternately with the
2 hands) with the optimum adjustment based on hand mea-
surement (calculated previously using the reference data
table).

Cardiorespiratory condition

Cardiorespiratory condition was established using the 20-
meter shuttle run test (20mSRT). This test was carried out
on a track marked with 2 lines at a distance of 20m from
each other, with a tape recorder and an audio tape indicat-
ing the rhythm of the race. The child would stand behind
one of the lines, facing the other one. He/she would begin
to run when the first whistle was heard, and had to do so
in time with the rhythm set by the music. Each 20-meter
length was considered a period. The initial test speed was
8.5km/h, and the speed was increased by 0.5km/h every
minute. Each speed increase was considered a stage. When
the child was unable to reach the line before the whistle
blew, the last period completed was recorded. The car-
diorespiratory capacity corresponded to the stage of the last
period completed.

Morphological condition

Morphological condition factors were measured follow-
ing the International Society for the Advancement of
Kinanthropometry(ISAK) provisions, recommendations and
techniques.' The child, barefoot, would take position in
the standard position: standing, with his/her arms extended
along the side of the body in a relaxed position. At least 2
measurements were taken, with a third being taken when
the difference between the first 2 was more than 5%. The
result recorded was the mean between the 2 or 3 mea-
surements taken. Weight was established using a Seca 813
digital scale (precision 100 g); the child would stand in the
middle of the scale, without holding on to anything, with
his/her weight uniformly distributed over both feet. Height
was measured using a Seca 217 portable measuring rod (pre-
cision 1 mm): the child would stand with both feet together
and with his/her buttocks and upper back in contact with
the measuring rod, and his/her head in the Frankfurt plane;
the corresponding measurement was taken at the upper part
of the skull. The BMI was calculated dividing the weight
expressed in kg by the height expressed in meters squared
(BMI =weight (Kg)/ height (m)?). The BMI values were then
classified based on the Word Health Organisation criteria:
a child’s weight was considered to be underweight for val-
ues less than —2 standard deviations (SDs); normal weight,
for values between —2SD and 1SD; overweight, for values
between 1SD and 2SD; and obese, for values above 2SD."°
Waist circumference (WC) was established using a non-
extensible Lufkin W606PM steel measuring tape (7-mm wide;
precision, 1 mm); the circumference corresponded with the
measurement at the umbilical level, taken at the end of a
normal exhalation.

Associated variables

The evaluation of the associated variables of interest was
performed with the family questionnaire from the ALADINO
study; these variables were classified according to the cri-
teria of that study.?
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Characteristics of the family setting

Parental educational level was classified based on the high-
est level of studies attained: primary school, secondary
school or university studies. The gross annual family income
was classified into 3 levels: less than €18,000, between
€18,000 and €30,000, and more than €30,000.

Lifestyle

The children’s lifestyle variables were classified according
to the criteria of the Public Health Agency of Catalonia.?'
The number of days a week that the child participated in
extracurricular sports activities was established, categoris-
ing the variable as 2 or fewer days a week and 3 days or
more a week. The fact that a child spent 2 or more hours a
day in front of a screen, watching television or playing com-
puter games for entertainment was considered sedentary
free time; and as active free time, when the child spent 1 or
more hours a day playing outdoors. Children were classified
as having an active lifestyle if they participated in extracur-
ricular sports activities 3 or more days a week, spent fewer
than 2h a day in front of a screen for entertainment, and
played outside for 1 or more hours a day.

Characteristics of the parents

To assess parental weight, their BMI values were calculated
with their self-declared weight and height data. Parents’
tobacco use was classified into 3 groups: neither of the
parents was a habitual smoker; one of the parents was a
habitual smoker; and both parents were habitual smokers.

Statistical analysis

Results are expressed as frequencies and percentages (%)
for the qualitative variables, and means and SD for the
quantitative variables. Medians were compared using Stu-
dent’s t-test; the analysis of variance (ANOVA) was based
on the number of groups to compare; and the relationship
between quantitative variables used the Pearson correla-
tion coefficient. Statistical significance was set to P<.05
and the data were processed with the statistical package
“‘IBM Corp. Released 2012. IBM SPSS Statistics for Windows,
Version 21.0. Armonk, NY: IBM Corp.”’

Ethics

Informed consent was obtained from the parents or the legal
guardians of the participants. The study was approved by the
Commission for Research and Ethics of the Blanquerna Fac-
ulty of Health Sciences/Universitat Ramon Llull (Barcelona,
Spain).

Results

Description of the study population

In this study, 13 of the 15 educational centres in the area
participated (86.7%), 12public schools and 1 semi-public
school. Informed consent was obtained for 269 children (par-
ticipation rate of 75.8%). Table 1 shows the participants’
characteristics. It can be seen that the boys obtain better PC
results in the tests for musculoskeletal and cardiorespiratory
condition and present significantly better WC values than the
girls. As for weight, 35.2% of the children were classified as
overweight (17.8% overweight and 17.4% obese); obesity is
more prevalent in boys (22.7%) than in girls (11.1%). More
mothers have university studies than fathers (44.3% and
35.1%, respectively), although the differences are not sta-
tistically significant (P=.096). With respect to lifestyle, the
percentage of boys that participate in extracurricular sports
activities 3 or more days a week is statistically higher than
that of the girls (43.4% and 19.4%, respectively). In reference
to the hours a day spent on screen time for entertainment
and spent playing outdoors, there are no statistically signifi-
cant differences by sex. In contrast, the percentage of boys
that have an active lifestyle is significantly higher than that
of the girls: 20.2% and 6.4%, respectively. The self-declared
parental weight and height data shows that the mean BMI is
26.1 kg/m? for the fathers, and 23 kg/m? for the mothers.
Somewhat more than half the families indicate that neither
of the parents is a smoker.

No relationship is observed between the hours that the
children spend on screen time for entertainment and the
days a week that they spend participating in sports activi-
ties (Table 2). However, even though the differences are not
statistically significant, the children that spend more hours
a day playing outdoors spend fewer hours in front of screens.

Physical condition and characteristics of the family
setting

The analysis of PC and the family setting (Table 3) shows
that a higher level of the fathers’ studies is linked to better
results in the children’s cardiorespiratory condition; like-
wise, the higher the fathers’ educational level, the lower
the children’s WC and BMI values. As for the mothers’ edu-
cational level, there is a statistically significant relationship
with cardiorespiratory condition, but not with the rest of
the PC components. A higher gross family income level is
linked to greater LBES and lower UBIS values.

Physical condition and lifestyle

The children that participate in extracurricular sports activi-
ties 3 or more days a week and have an active lifestyle obtain
better results in LBES and cardiorespiratory condition that
those that participate 2 days or less (Table 4). No relation-
ship with the rest of the PC components is seen; likewise,
no differences are observed in any of the PC variables in
relation to sedentary and active free time.
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Table 1 Characteristics of the study population.
Characteristics Boys Girls P Total

n Mean (SD) n Mean (SD) n Mean (SD)
Age (years) 145 8.9 (0.3) 124 8.9 (0.3) 269 8.9 (0.3)
Musculoskeletal condition
LBES (cm) 141 121.8 (18.6) 114 114.6 (18.3) .002 255 118.6 (18.7)
UBIS (kg) 141 13.4 (2.6) 117 12.7 (2.5) .031 258 13.1 (2.6)
Cardiorespiratory condition
20mSRT (stages) 127 3.2 (1.4) 106 2.2 (1.0) <.001 233 2.8 (1.3)
Morphological condition
Weight (kg) 141 32.3 (6.8) 117 31.4 (6.7) .315 258 31.9 (6.8)
Height (cm) 141 134.4 (5.4) 117 133.3 (6.2) 114 258 133.9 (5.8)
BMI (kg/m?) 141 17.8 (3.0) 117 17.6 (2.7) .560 258 17.7 (2.9)
WC (cm) 141 58.7 (6.4) 116 56.9 (6.3) .022 257 57.9 (6.4)
Weight (%)
Underweight 4 2.8 0 0.0 4 1.6
Normal weight 80 56.7 83 70.9 163 63.2
Overweight 25 17.7 21 17.9 Sl 46 17.8
Obese 32 22.7 13 11.1 45 17.4
Educational level of the father (%)
Primary school 26 19.4 26 22.4 52 20.8
Secondary school 65 48.5 44 37.9 .239 109 43.6
University studies 43 32.1 46 39.7 89 35.1
Educational level of the mother (%)
Primary school 26 19.0 24 20.7 50 19.8
Secondary school 55 40.1 36 31.0 .313 91 36.0
University studies 56 40.9 56 48.3 112 44.3
Annual gross family income (%)
< €18,000 37 25.5 23 43.9 60 24.2
€18,000 - €30,000 37 25.5 23 28.0 413 60 24.2
> €30,000 39 26.9 36 28.0 75 30.7
Weekly frequency of extracurricular activities (%)
Not enrolled 33 23.1 48 38.7 81 30.3
<2 days 34 23.8 44 35.5 <.001 78 29.2
>3 days 62 43.4 24 19.4 86 32.2
Hours a day of screen time for entertainment (%)
>2 Hours? 73 51.0 64 52.0 137 51.5
<2 Hoursb 70 49.0 59 48.0 oL 129 48.5
Hours a day of outdoor activities (%)
<1 hour® 23 17.2 31 26.1 54 21.3
>1 hour 111 82.8 88 73.9 A0t2 199 78.7
Lifestyle (%)
No active 95 79.8 103 93.6 198 86.5
Active 24 20.2 7 6.4 L2z 31 13.5
Father’s BMI (kg/m?) 131 26.9 (3.0) 118 26.2 (3.5) .595 249 26.1 (3.2)
Mother’s BMI (kg/m?) 136 22.8 (3.3) 120 23.2 (3.3) .268 256 23.0 (3.3)
Parents’ tobacco use (%)
Neither of them 74 51.7 68 54.8 142 53.2
Yes, one or both 69 48.3 56 45.2 defie 125 46.8

20mSRT: 20-meter shuttle run test; BMI: body mass index; LBES: lower body explosive strength; SD: standard deviation; UBIS: upper body

isometric strength; WC: waist circumference.

2 Two or more hours a dayeither on weekdays and weekends.
bLess than 2 hours a day either on weekdays and/or weekends.

CLess than an hour a day either on weekdays and/or weekends of outdoor activities.
dAn hour or more a day of outdoor activities either on weekdays and weekends.
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Table 2 Relationship between sedentary free time and sports activities and active free time.

Hours a day of screen time for entertainment

> 2h? <2hP Total P
Weekly frequency of extracurricular sports activities
<2 days 77 81 158
>3 days ) 43 85 S
TOTAL 119 124 243
Hours a day of outdoor activities
<1 h¢ 32 22 54 057
>1 hd 88 109 197 :
TOTAL 120 131 251

@ Two or more hours a day either on weekdays and weekends.
b Less than 2 hours a day either on weekdays and/or weekends.

¢ Less than an hour a day of outdoor activities either on weekdays and/or weekends.
4" An hour or more a day of outdoor activities either on weekdays and weekends.

Physical condition and parental characteristics

The children whose parents are both non-smokers have
better results in the LBES tests and in cardiorespiratory
condition, and lower values in the WC and BMI measures
(Table 5). The analysis of the correlation between PC and
parental BMI reveals than increased BMI, both for the father
and for the mother, is linked to an increase in the chil-
dren’s WC and BMI values; in addition, a negative correlation
between maternal BMI and child LBES and cardiorespiratory
condition results can be observed (Table 6).

Discussion

Description of the study population

In this study, the boys show better results in the muscu-
loskeletal and cardiorespiratory condition tests than the
girls, as well as higher PC values. Although the differences in
BMI are not statistically significant, the percentage of boys
with obesity is higher than that of the girls. The differences
observed between boys and girls with respect to muscu-
loskeletal and cardiorespiratory condition results (which are
also seen in other studies)?>?* might be due to the anatomi-
cal and physiological differences between sexes.?* However,
as has been observed in our study, boys spend more time par-
ticipating in sports activities than girls; consequently, the
differences observed could also be explained by the fact
that boys are more active than girls.?

The levels of musculoskeletal condition, LBES and UBIS,
along with the cardiorespiratory condition, of the children
in Baix Montseny are much the same as the values published
as the European standards of reference obtained in the
framework of the *‘Identification and prevention of dietary-
and lifestyle-induced health effects in children and infants’’
(IDEFICS) study.'®?? Comparing the weight of the study chil-
dren with the data published by the Spanish government, it
can be seen that the percentages of children classified as
overweight and obese in Baix Montseny (17.8% and 17.4%,
respectively) are lower than those observed for Spanish

8-year-old children (where 24% are overweight and 18.6%,
obese) and among Spanish 9-year-olds (25% being overweight
and 21.2% presenting obesity).?® In contrast, comparing the
data obtained with those of the Catalan population reveals
that the data are very similar: 16.3% and 17% of the Catalan
children aged between 6 and 9 years were categorized as
overweight and obese, respectively, in 2014.% It should also
be pointed out that, just as occurs in Spain and in Cataluna
in general,?®?’ in Baix Montseny obesity is more prevalent
in boys (22.7%) than in girls (11.1%).

Physical condition and characteristics of the family
setting

In this study, the father’s educational level (more than the
mother’s) is seen to be linked to a better level of PC in
the children. Specifically, the higher the level of studies of
the father, the better the cardiorespiratory condition and
the lower the WC and BMI values for the children; how-
ever, in the case of the mother, only a positive relationship
between the maternal educational level and the children’s
LBES values is seen. These results partially contrast with
those obtained in the AVENA study (carried out with Spanish
adolescents), in which the educational level of the two par-
ents is directly linked to better LBES and cardiorespiratory
capacity (the latter factor only for the girls); and an inverse
relationship is observed between the boys’ body fat content
and the maternal educational level, although not in the case
of the girls.® Likewise, the results of the ALADINO study show
that there are more children with obesity among the parents
with primary or secondary studies, and that there are more
children with an appropriate weight among parents having
university studies.?®

In general, parental educational level is linked to family
income level in our study, and gives an idea of the fam-
ily’s socioeconomic status. However, a link is observed only
between the gross family income level and LBES and UBIS,
but not with the rest of the components of PC; this could be
explained by the homogeneity of the study population.



Table 3  Physical condition and family setting.

LBES (cm) UBIS (kg) 20mSRT (stages) PC (cm) BMI (kg/m?)

n Mean (SD) P n Mean (SD) P n Mean (SD) P n Mean (SD) P n Mean (SD) P
Father’s educational level
Primary school 48 115.7 (17.3) 49 13.4 (2.5) 45 2.5 (1.3) 48 59.6 (6.8) 49 18.2 (3.2)
Secondary school 106 117.8 (20.1) .052 106 13.4 (2.6) .105 98 2.6 (1.3) .016 106 58.7 (6.3) <.001 106 18.1 (2.9) <.001
University studies 84 123.1 (16.7) 86 12.6 (2.5) 76 3.1 (1.3) 86 55.5 (5.0) 86 16.7 (2.8)
Mother’s educational level
Primary school 47 114.6 (17.9) 47 13.1 (2.7) 45 2.3 (1.2) 46 58.3 (6.8) 47 17.9 (3.3)
Secondary school 88 119.1 (18.5) .200 89 13.3 (2.3) .813 79 2.7 (1.3) .008 89 58.4 (6.1) .309 89 17.8 (2.7) .406
University studies 106 120.5 (19.1) 108 13.0 (2.7) 97 3.1 (1.4) 108 57.1 (6.3) 108 17.4 (2.8)
Gross annual income
< €18,000 55 113.7 (19.2) 55 13.5 (2.4) 51 2.6 (1.3) 55 59.3 (7.6) 55 17.9 (3.4)
€18,000 - €30,000 59 120.3 (19.2) .040 59 13.5 (2.8) .021 55 2.7 (1.3) .269 59 58.6 (6.3) .082 59 18.0 (3.0) .276
> €30,000 73 121.9 (17.6) 74 12.4 (2.6) 68 3.0 (1.3) 74 56.8 (6.0) 74 17.2 (2.6)

20mSRT: 20-meter shuttle run test; BMI: body mass index; LBES: lower body explosive strength; SD: standard deviation; UBIS: upper body isometric strength; WC: waist circumference.
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Table 4 Physical condition and lifestyle.

LBES (cm) UBIS (kg) 20mSRT stages) PC (cm) BMI (kg/m?)

n Mean (SD) P n Mean (SD) P n Mean (SD) P n Mean (SD) P n Mean (SD) P
Extracurricular sports activities
<2 days 150 116.1 (18.0) 153 12.9 (2.5) 136 2.5(1.3) 152 57.7 (6.1) 153 17.6 (2.8)
>3 days 83 123.9 (19.3) 002 g3 13506 97 78 31(14 092 g 57867 P2 83 1753.0) 826
Sedentary free time
>2Hours® 121 118.6 (19.3) 122 13.12.7) 107 2.8(1.4) 122 58.6 (6.6) 122 17.8 (3.0)
<2 Hours® 132 118.6 (18.4) 97 134 130024 % 124 27(13) B2 433 57362 "W o434 175028 A0
Active free time
<1 hour® 50 116.8 (21.0) 51 12.5 (2.6) 40 27(1.4) 50  58.4(6.8) 51 17.7 (3.0)
>thour! 190  118.6 (18.3) B33 492 13205 %0 478 2713 %7 192 57864 2% 192 17729 7
Lifestyle
Inactive 190 117.3 (18.5) 193 13.0 (2.5) 29 2.6(1.3) 192 57.8 (6.3) 193 17.7 2.9)
Active 29 126.9 (20.4) O 9 131026 M 7 33012 Y 29 s7167) P 29 17130 23

20mSRT: 20-meter shuttle run test; BMI: body mass index; LBES: lower body explosive strength; SD: standard deviation; UBIS: upper body isometric strength; WC: waist circumference.

@ Two or more hours a day either on weekdays and weekends.
b Less than 2 hours a day either on weekdays and/or weekends.
¢ Less than an hour a day either on weekdays and/or weekends of outdoor activities.

4" An hour or more a day either on weekdays and weekends of outdoor activities.
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Physical condition and parental tobacco use.

Table 5

BMI (kg/m?)

PC (cm)

UBIS (kg) 20mSRT (stages)

LBES (cm)

Mean (SD) P

n

Mean (SD) P

n

Mean (SD) P

n

p

Mean (SD)

n

p

Mean (SD)

Tobacco use

17.3 2.7) 026

18.1 (3.1)

138
118

56.9 (5.9) 006

59.1 (6.7)

138
117

2.9 (1.3) 018

2.5 (1.3)

122

109

13.1 (2.5) 863

13.1 (2.6)

138

118

121.3(18.4)

115.3 (18.7)

136

No. Neither of them
Yes. One or both

117

20mSRT: 20-meter shuttle run test; BMI: body mass index; LBES: lower body explosive strength; UBIS: upper body isometric strength; WC: waist circumference.

Physical condition and lifestyle

Better results in the tests of LBES and cardiorespiratory
condition are obtained by children that participate in
extracurricular sports activities 3 or more days a week,
and by those that have an active lifestyle (the ones
that participate in extracurricular sports activities 3 or
more days a week, spend less than 2h a day on screen
time for entertainment and play outdoors for an hour or
more a day). In contrast, no link has been found with
weight, WC and BMI. These results could be explained
by what has been seen in other studies, where perform-
ing moderate-vigorous intensity PA is related to better
cardiorespiratory and musculoskeletal condition.>'®'? How-
ever, the role of PA in preventing excess weight is subject
to debate. While some studies seem to indicate that per-
forming moderate-vigorous or vigorous PA appears to be a
factor that protects against overweight and obesity,'" 282
others suggest that excess weight might be the cause of
a low PA level among children.3® No relationship has been
observed between sedentary free time and PC either; these
results coincide with those of other studies, in which the
relationship between physical inactivity and worse PC is not
significant.’*3" In fact, the studies indicate that physical
inactivity has a negative impact on PC solely when it replaces
PA.">' In our study, an inverse relationship is seen between
the time spent in front of a screen for entertainment and the
time participating in outdoor activities, although no rela-
tionship is observed between screen time and participating
in sports activities. Even though the relationship is not sta-
tistically significant, the results suggest that encouraging
outdoor activities might reduce children’s screen time for
entertainment, which could help to improve their PC.

Physical condition and parental characteristics

Our results demonstrate that parental tobacco use is linked
to a lower PC, more limited cardiorespiratory condition and
LBES, and higher WC and BMI values. Results of studies indi-
cate that passive exposure to tobacco smoke in children
increases the risk of overweight and obesity."> 632 How-
ever, in spite of the well-known negative effect that tobacco
use has on both the individuals that smoke and the people
around them, we have found only 1 study that links chil-
dren’s passive exposure to tobacco smoke to worse lung
function and cardiorespiratory condition in the children.'®

The BMIs calculated from the parents’ self-declared
height and weight reveal a negative correlation between the
maternal BMI and child LBES and cardiorespiratory condi-
tion, and a positive correlation between the parents’ BMIs
and the WC and BMI values of their children. These results
are similar to those involving European children, in which
there is also a negative relationship between maternal BMI
and child LBES and cardiorespiratory condition, as well as to
the ALADINO study results showing a positive link between
parental and child weights.'>?

This study has a few limitations that should be consid-
ered. As the study design is cross-sectional, it is not possible
to establish causal associations. In addition, the restricted
geographical area in which the study took place makes it
difficult to extrapolate the results. The PA levels have been
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Table 6 Physical condition and parental weight.

LBES (cm) UBIS (kg) 20mSRT (stages) WC (cm) BMI (kg/m?)
*r -126 A1 163 185 —132
thfr:‘f;l BMI P .054 .088 012 .004 .054
= n 236 238 237 238 213
*r - 71 —.046 211 244 —~.189
mat/er:;";‘l BMI P .008 475 .001 .000 .005
E n 242 245 244 245 221

*r: Pearson’s correlation coefficient.

20mSRT: 20-meter shuttle run test; BMI: body mass index; LBES: lower body explosive strength; UBIS: upper body isometric strength;

WC: waist circumference.

determined on the basis of qualitative criteria, without tak-
ing quantitative measurements; the parental height and
weight data are self-declared, which might lead to inter-
pretation errors because people generally underestimate
their weights.®? Study strengths are that the children’s PC
has been evaluated using the ALPHA-Fitness Battery vali-
dated using a population of Spanish schoolchildren, and that
the children’s morphological condition has been determined
according to the ISAK criteria.

In conclusion, the PC levels of the children included in
the study are similar to those of European children. Their
PC is more closely linked to the father’s educational level
than to the mother’s, and is related to participation in PA
outside of school time and to parental BMI and tobacco use.

References

1. Blair SN, Kohl HW, Paffenbarger RS, Clark DG, Cooper K,
Gibbons LW. Physical fitness and all cause mortality. JAMA.
1989;262(17):2395-401.

2. Myers J, Prakash M, Froelicher V, Do D, Partington S, Atwood
JE. Exercise capacity and mortality among men referred for
exercise testing. N Engl J Med. 2002;346:793-801.

3. Metter EJ, Talbot LA, Schrager M, Conwit R. Skeletal muscle
strength as a predictor of all-cause mortality in healthy men. J
Gerontol A Biol Sci Med Sci. 2002;57:B359-65.

4, Bray MS, Hagberg JM, Pérusse L, Rankinen T, Roth SM, Wolfarth
B, et al. The human gene map for performance and health-
related fitness phenotypes: the 2006-2007 update. Med Sci
Sports Exerc. 2009;41(1):35-73.

5. Gutin B, Yin Z, Humphries MC, Barbeau P. Relations of mod-
erate and vigorous physical activity to fitness and fatness in
adolescents. Am J Clin Nutr. 2005;81:746-50.

6. Dencker M, Thorsson O, Karlsson MK, Lindén C, Wollmer P,
Andersen LB, et al. Daily physical activity related to aerobic
fitness and body fat in an urban sample of children. Scand J
Med Sci Sport. 2008;18(6):728-35.

7. Aires L, Silva P, Silva G, Santos MP, Ribeiro C, Mota J. Intensity of
physical activity, cardiorespiratory fitness, and body mass index
in youth. J Phys Act Heal. 2010;7:54-9.

8. Jiménez-Pavon D, Ortega FB, Ruiz JR, Chillon P, Castillo R, Gar-
cia Artero E, et al. Influence of socioeconomic factors on fitness
and fatness in Spanish adolescents: the AVENA study. Int J Pedi-
atr Obes. 2010;5:467-73.

9. Freitas D, Maia J, Beunen G, Claessens A, Thomis M, Marques
A, et al. Socio-economic status, growth, physical activ-
ity and fitness: the Madeira Growth Study. Ann Hum Biol.
2007;34(1):107-22.

10. Zagout M, Vyncke K, Moreno L, De Miguel-Etayo P, Lauria F, Mol-
nar D, et al. Determinant factors of physical fitness in European
children. Int J Public Health. 2016;61(5):573-82.

11. Abbott R, Davies P. Habitual physical activity and physi-
cal activity intensity: their relation to body composition in
5.0-10.5-y-old children. Eur J Clin Nutr. 2004;58:285-91.

12. Ruiz JR, Rizzo NS, Hurtig-Wennlof A, Ortega FB, Warnberg J,
Sjostrom M. Relations of total physical activity and intensity to
fitness and fatness in children; the European Youth Heart Study.
Am J Clin Nutr. 2006;84:298-302.

13. Aggio D, Smith L, Hamer M. Effects of reallocating time in differ-
ent activity intensities on health and fitness: a cross sectional
study. Int J Behav Nutr Phys Act. 2015;12:83.

14. Judice PB, Silva AM, Berria J, Petroski EL, Ekelund U, Sardinha
LB. Sedentary patterns, physical activity and health-related
physical fitness in youth: A cross-sectional study. Int J Behav
Nutr Phys Act. 2017;14(1):25.

15. Ortega Anta R, Lopez Sobaler A, Perea Sanchez J, Gonzalez
Rodriguez L, Villalobos Cruz T, Perez Farinds N, et al [citat
26 febrer 2019].Recuperat de: Estudio ALADINO: Estudio de
Vigilancia del Crecimiento, Alimentacion, Actividad Fisica,
Desarrollo Infantil y Obesidad en Espana 2011 [Internet]; 2013
http://www.naos.aesan.msssi.gob.es/naos/investigacion/
aladino/

16. Pavic |, Jurica SA, Pavic P, Cepin Bogovic J, Krmek M, Dodig
S. The effects of parental smoking on anthropometric parame-
ters, peak expiratory flow rate and physical condition in school
children. Coll Antropol. 2014;38(1):189-94.

17. Espafia-Romero V, Garcia-Artero E, Jimenez-Pavon D, Cuenca-
Garcia M, Ortega FB, Castro-Pinero J, et al. Assessing
health-related fitness test in the school setting: reliability,
feasibility and safety; The ALPHA Study. Int J Sports Med.
2010;31(7):490-7.

18. International Society for the Advancement of Kinan-
thrompometry. International Standards for Anthropometric
Assessment [Internet]; 2001 [citat 26 febrer 2019]. Recuperat
de:http://xa.yimg.com/kq/groups/83631355/1318405609/
name/6692536-ISAK-BOOK. pdf.

19. de Onis M, Onyango AW, Borghi E, Siyam A, Nishida C, Siekmann
J. Development of a WHO growth reference for school-aged
children and adolescents. Bull World Health Organ. 2007;85(9).

20. Ortega Anta RM, Ldpez-Sobaler AM [citat 26 febrer 2019].
Recuperat de: Estudio ALADINO 2013: Estudio de Vigilancia
del Crecimiento, Alimentacion, Actividad Fisica, Desarrollo
Infantil y Obesidad en Espana 2013 [Internet]. Madrid; 2014
http://www.seedo.es/images/site/Estudio ALADINO_2013.pdf

21. Departament de Salut de la Generalitat de Catalunya [citat
26 febrer 2019].Recuperat de: Enquesta de salut de Catalunya
2015 [Internet]. Barcelona; 2016 http://salutweb.gencat.
cat/web/.content/home/el_departament/estadistiques_
sanitaries/enquestes/esca-2015.pdf


http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0005
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0005
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0005
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0005
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0005
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0005
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0005
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0005
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0005
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0005
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0005
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0005
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0005
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0005
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0005
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0005
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0005
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0005
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0005
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0005
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0005
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0005
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0005
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0005
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0005
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0005
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0005
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0005
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0005
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0005
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0005
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0010
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0010
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0010
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0010
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0010
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0010
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0010
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0010
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0010
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0010
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0010
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0010
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0010
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0010
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0010
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0010
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0010
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0010
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0010
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0010
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0010
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0010
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0010
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0010
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0010
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0010
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0010
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0010
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0010
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0010
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0010
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0010
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0010
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0010
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0015
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0015
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0015
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0015
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0015
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0015
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0015
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0015
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0015
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0015
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0015
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0015
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0015
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0015
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0015
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0015
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0015
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0015
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0015
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0015
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0015
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0015
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0015
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0015
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0015
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0015
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0015
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0015
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0015
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0015
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0015
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0015
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0015
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0020
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0020
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0020
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0020
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0020
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0020
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0020
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0020
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0020
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0020
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0020
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0020
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0020
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0020
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0020
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0020
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0020
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0020
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0020
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0020
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0020
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0020
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0020
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0020
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0020
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0020
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0020
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0020
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0020
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0020
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0020
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0020
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0020
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0020
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0020
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0020
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0020
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0020
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0020
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0020
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0020
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0020
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0020
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0020
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0025
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0025
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0025
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0025
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0025
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0025
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0025
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0025
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0025
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0025
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0025
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0025
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0025
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0025
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0025
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0025
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0025
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0025
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0025
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0025
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0025
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0025
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0025
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0025
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0025
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0025
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0025
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0025
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0025
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0025
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0025
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0025
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0025
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0025
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0025
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0030
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0030
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0030
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0030
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0030
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0030
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0030
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0030
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0030
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0030
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0030
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0030
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0030
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0030
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0030
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0030
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0030
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0030
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0030
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0030
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0030
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0030
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0030
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0030
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0030
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0030
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0030
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0030
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0030
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0030
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0030
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0030
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0030
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0030
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0030
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0030
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0030
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0030
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0030
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0030
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0030
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0030
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0035
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0035
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0035
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0035
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0035
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0035
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0035
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0035
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0035
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0035
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0035
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0035
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0035
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0035
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0035
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0035
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0035
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0035
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0035
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0035
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0035
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0035
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0035
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0035
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0035
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0035
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0035
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0035
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0035
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0035
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0035
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0035
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0035
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0035
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0035
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0035
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0035
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0040
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0040
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0040
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0040
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0040
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0040
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0040
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0040
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0040
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0040
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0040
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0040
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0040
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0040
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0040
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0040
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0040
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0040
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0040
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0040
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0040
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0040
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0040
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0040
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0040
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0040
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0040
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0040
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0040
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0040
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0040
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0040
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0040
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0040
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0040
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0040
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0040
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0040
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0040
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0040
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0040
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0040
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0040
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0040
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0040
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0040
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0045
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0045
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0045
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0045
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0045
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0045
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0045
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0045
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0045
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0045
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0045
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0045
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0045
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0045
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0045
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0045
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0045
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0045
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0045
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0045
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0045
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0045
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0045
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0045
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0045
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0045
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0045
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0045
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0045
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0045
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0045
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0045
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0045
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0045
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0045
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0050
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0050
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0050
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0050
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0050
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0050
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0050
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0050
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0050
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0050
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0050
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0050
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0050
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0050
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0050
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0050
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0050
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0050
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0050
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0050
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0050
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0050
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0050
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0050
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0050
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0050
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0050
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0050
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0050
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0050
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0050
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0050
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0050
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0050
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0050
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0050
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0055
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0055
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0055
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0055
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0055
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0055
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0055
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0055
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0055
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0055
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0055
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0055
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0055
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0055
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0055
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0055
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0055
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0055
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0055
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0055
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0055
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0055
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0055
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0055
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0055
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0055
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0055
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0055
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0055
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0055
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0055
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0055
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0055
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0055
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0055
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0060
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0060
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0060
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0060
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0060
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0060
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0060
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0060
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0060
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0060
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0060
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0060
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0060
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0060
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0060
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0060
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0060
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0060
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0060
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0060
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0060
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0060
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0060
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0060
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0060
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0060
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0060
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0060
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0060
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0060
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0060
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0060
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0060
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0060
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0060
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0060
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0060
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0060
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0060
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0060
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0060
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0060
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0060
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0060
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0060
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0060
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0065
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0065
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0065
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0065
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0065
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0065
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0065
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0065
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0065
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0065
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0065
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0065
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0065
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0065
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0065
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0065
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0065
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0065
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0065
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0065
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0065
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0065
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0065
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0065
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0065
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0065
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0065
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0065
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0065
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0065
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0065
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0065
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0070
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0070
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0070
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0070
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0070
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0070
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0070
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0070
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0070
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0070
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0070
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0070
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0070
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0070
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0070
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0070
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0070
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0070
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0070
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0070
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0070
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0070
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0070
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0070
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0070
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0070
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0070
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0070
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0070
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0070
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0070
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0070
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0070
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0070
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0070
http://www.naos.aesan.msssi.gob.es/naos/investigacion/aladino/
http://www.naos.aesan.msssi.gob.es/naos/investigacion/aladino/
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0080
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0080
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0080
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0080
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0080
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0080
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0080
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0080
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0080
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0080
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0080
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0080
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0080
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0080
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0080
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0080
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0080
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0080
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0080
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0080
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0080
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0080
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0080
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0080
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0080
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0080
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0080
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0080
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0080
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0080
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0080
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0080
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0080
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0080
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0080
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0080
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0080
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0080
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0080
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0080
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0080
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0080
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0085
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0085
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0085
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0085
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0085
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0085
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0085
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0085
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0085
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0085
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0085
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0085
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0085
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0085
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0085
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0085
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0085
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0085
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0085
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0085
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0085
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0085
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0085
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0085
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0085
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0085
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0085
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0085
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0085
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0085
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0085
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0085
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0085
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0085
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0085
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0085
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0085
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0085
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0085
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0085
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0085
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0085
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0085
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0085
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0085
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0085
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0085
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0085
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0085
http://xa.yimg.com/kq/groups/83631355/1318405609/name/6692536-ISAK-BOOK.pdf
http://xa.yimg.com/kq/groups/83631355/1318405609/name/6692536-ISAK-BOOK.pdf
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0095
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0095
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0095
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0095
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0095
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0095
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0095
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0095
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0095
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0095
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0095
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0095
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0095
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0095
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0095
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0095
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0095
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0095
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0095
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0095
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0095
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0095
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0095
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0095
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0095
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0095
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0095
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0095
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0095
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0095
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0095
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0095
http://www.seedo.es/images/site/Estudio_ALADINO_2013.pdf
http://salutweb.gencat.cat/web/.content/home/el_departament/estadistiques_sanitaries/enquestes/esca_2015.pdf
http://salutweb.gencat.cat/web/.content/home/el_departament/estadistiques_sanitaries/enquestes/esca_2015.pdf
http://salutweb.gencat.cat/web/.content/home/el_departament/estadistiques_sanitaries/enquestes/esca_2015.pdf

Physical fitness in Catalan children in relation to parental tobacco use and other associated factors

129

22.

23.

24.

25.

26.

27.

De Miguel-Etayo P, Gracia-Marco L. Physical fitness reference
standards in European children: the IDEFICS study. Int J Obes.
2014;38(10):557-66.

Tremblay M, Shields M, Laviolette M, Craig C, Janssen |, Connor
Gorber S. Fitness of Canadian children and youth: results from
the 2007-2009 Canadian Health Measures Survey. Heal Reports.
2010;21(1):7-20.

Plowman S, Meredith MD [citat 26 febrer 2019]. Recuperat
de: FITNESSGRAM © /ACTIVITYGRAM © Reference Guide
(4 th Edition) [Internet]. Dallas: The Cooper Institute; 2013
http://www.cooperinstitute.org/vault/2440/web/files/662.pdf
De La Cruz-Sanchez E, Pino-Ortega J. An active lifestyle explains
sex differences in physical performance in children before
puberty. Coll Antropol. 2010;34(2):487-91.

Ortega Anta RM, Lopez Sobaler AM, Aparicio Vizuete A, Gonzalez
Rodriguez LG, Navia Lomban B, JMi Perea Sanchez [Inter-
net]. Madrid; 2016 [citat 26 febrer 2019]. Recuperat de:
Estudio ALADINO 2015: Estudio de Vigilancia del Crecimiento,
Alimentacion, Actividad Fisica, Desarrollo Infantil y Obesi-
dad en Espana; 2015 http://www.observatoriodelainfancia.es/
oia/esp/descargar.aspx?id=5040&tipo=documento
Departament de Salut de la Generalitat de Catalunya. Enquesta
de salut de Catalunya 2014 [Internet]. Barcelona; 2015 [citat
26 febrer 2019].Recuperat de:http://salutweb.gencat.cat/
ca/el_departament/estadistiques_sanitaries/en
questes/esca/resultats_enquesta_salut_catalunya/.

28.

29.

30.

31.

32.

33.

Ruiz JR, Rizzo NS, Hurtig-Wennlof A, Ortega FB, Warnberg J,
Sjostrom M. Relations of total physical activity and intensity to
fitness and fatness in children: the European Youth Heart Study.
Am J Clin Nutr. 2006;84:299-303.

Rennie KL, Barbara Livingstone ME, Wells JC, McGloin A, Andrew
Coward W, Prentice AM, et al. Association of physical activity
with body composition indexes in children aged 6-8 y at varied
risk of obesity. Am J Clin Nutr. 2005;82:13-20.

Hjorth MF, Chaput JP, Ritz C, Dalskov SM, Andersen R, Astrup A,
et al. Fatness predicts decreased physical activity and increased
sedentary time, but not vice versa: support from a longitudi-
nal study in 8- to 11-year-old children. Int J Obes. 2014;38:
959-65.

Llargués E, Franco R, Recasens A, Nadal A, Vila M, Pérez MJ,
et al. Estado ponderal, habitos alimentarios y actividad fisica
en escolares de primer curso de educacion primaria: estudio
Avall. Endocrinol Nutr. 2009;56(6):287-92.

Davis CL, Tingen MS, Jia J, Sherman F, Williams CF, Bhavsar K,
et al. Passive smoke exposure and its effects on cognition, sleep,
and health outcomes in overweight and obese children. Child
Obes. 2016;12(2):119-25.

Basterra-Gori F, Bes-Rastrollo M, Forga L, Martinez J, Martinez-
Gonzalez M, et al. Validacion del indice de masa corporal
autoreferido en la Encuesta de Nacional de Salud. Anales de
Sistema Sanitario de Navarra. 2007;30(3):373-81.


http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0110
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0110
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0110
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0110
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0110
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0110
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0110
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0110
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0110
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0110
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0110
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0110
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0110
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0110
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0110
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0110
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0110
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0110
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0110
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0110
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0110
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0110
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0110
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0110
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0110
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0110
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0115
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0115
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0115
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0115
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0115
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0115
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0115
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0115
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0115
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0115
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0115
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0115
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0115
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0115
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0115
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0115
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0115
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0115
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0115
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0115
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0115
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0115
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0115
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0115
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0115
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0115
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0115
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0115
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0115
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0115
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0115
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0115
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0115
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0115
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0115
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0115
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0115
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0115
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0115
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0115
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0115
http://www.cooperinstitute.org/vault/2440/web/files/662.pdf
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0125
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0125
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0125
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0125
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0125
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0125
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0125
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0125
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0125
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0125
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0125
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0125
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0125
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0125
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0125
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0125
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0125
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0125
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0125
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0125
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0125
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0125
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0125
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0125
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0125
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0125
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0125
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0125
http://www.observatoriodelainfancia.es/oia/esp/descargar.aspx?id=5040&tipo=documento
http://www.observatoriodelainfancia.es/oia/esp/descargar.aspx?id=5040&tipo=documento
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0135
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0135
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0135
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0135
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0135
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0135
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0135
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0135
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0135
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0135
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0135
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0135
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0135
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0135
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0135
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0135
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0135
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0135
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0135
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0135
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0135
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0135
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0135
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0135
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0135
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0135
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0135
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0135
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0135
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0135
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0140
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0140
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0140
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0140
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0140
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0140
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0140
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0140
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0140
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0140
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0140
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0140
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0140
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0140
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0140
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0140
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0140
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0140
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0140
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0140
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0140
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0140
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0140
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0140
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0140
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0140
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0140
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0140
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0140
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0140
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0140
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0140
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0140
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0140
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0140
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0140
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0140
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0140
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0140
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0140
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0140
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0140
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0140
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0140
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0140
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0145
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0145
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0145
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0145
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0145
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0145
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0145
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0145
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0145
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0145
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0145
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0145
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0145
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0145
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0145
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0145
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0145
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0145
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0145
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0145
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0145
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0145
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0145
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0145
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0145
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0145
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0145
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0145
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0145
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0145
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0145
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0145
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0145
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0145
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0145
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0145
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0145
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0145
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0145
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0145
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0145
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0145
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0145
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0145
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0145
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0145
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0145
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0145
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0145
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0145
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0145
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0145
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0145
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0150
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0150
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0150
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0150
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0150
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0150
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0150
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0150
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0150
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0150
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0150
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0150
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0150
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0150
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0150
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0150
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0150
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0150
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0150
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0150
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0150
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0150
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0150
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0150
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0150
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0150
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0150
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0150
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0150
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0150
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0150
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0150
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0150
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0150
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0150
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0150
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0150
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0150
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0150
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0150
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0150
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0150
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0150
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0150
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0150
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0150
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0150
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0150
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0150
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0155
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0155
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0155
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0155
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0155
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0155
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0155
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0155
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0155
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0155
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0155
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0155
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0155
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0155
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0155
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0155
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0155
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0155
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0155
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0155
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0155
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0155
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0155
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0155
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0155
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0155
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0155
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0155
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0155
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0155
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0155
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0155
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0155
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0155
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0155
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0155
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0155
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0155
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0155
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0155
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0155
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0155
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0155
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0160
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0160
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0160
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0160
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0160
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0160
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0160
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0160
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0160
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0160
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0160
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0160
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0160
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0160
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0160
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0160
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0160
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0160
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0160
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0160
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0160
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0160
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0160
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0160
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0160
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0160
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0160
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0160
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0160
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0160
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0160
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0160
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0160
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0160
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0160
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0160
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0160
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0160
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0160
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0160
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0160
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0160
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0160
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0165
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0165
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0165
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0165
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0165
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0165
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0165
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0165
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0165
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0165
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0165
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0165
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0165
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0165
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0165
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0165
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0165
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0165
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0165
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0165
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0165
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0165
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0165
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0165
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0165
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0165
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0165
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0165
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0165
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0165
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0165
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0165
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0165
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0165
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0165
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0165
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0165
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0165
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0165
http://refhub.elsevier.com/S1886-6581(19)30017-9/sbref0165

	Physical fitness in Catalan children in relation to parental tobacco use and other associated factors
	Introduction
	Methods
	Procedure
	Physical condition
	Musculoskeletal condition
	Cardiorespiratory condition
	Morphological condition
	Associated variables
	Characteristics of the family setting
	Lifestyle
	Characteristics of the parents
	Statistical analysis
	Ethics

	Results
	Description of the study population
	Physical condition and characteristics of the family setting
	Physical condition and lifestyle
	Physical condition and parental characteristics

	Discussion
	Description of the study population
	Physical condition and characteristics of the family setting
	Physical condition and lifestyle
	Physical condition and parental characteristics

	References


