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Abstract

Obesity and overweight are complex, multifactogahditions that originate from the
reciprocal interactions between genetic, metabalocial, behavioral, psychological and
cultural factors (Kolotkin, Meter, & Williams, 20Q.1In children and adolescents, obesity
and overweight have several adverse effects onigdlyand psychological health and
well-being in the short, medium and long term. Mwer, the prevalence of obesity and
overweight has tripled among adolescents over #s fwo decades in many countries
(e.g., Lobstein, Baur, Uauy, & IASO Internationdbe&3ity Task Force, 2004), underlying
the need to identify effective obesity preventitnategies. Thus, understanding individual,
environmental, behavioral and relational factorBuencing obesity and overweight in
adolescence, may support the development of méeetiee preventive interventions and
policies for adolescents and their families.

The present thesis is based on data from the H&atavior in School-Aged Children
(HBSC) survey of the Veneto Region of Italy, andicomposed of three different studies.
HBSC is a cross-national survey carried out inatmkation with the World Health
Organization (WHO) Regional Office for Europe tooyide data and increase
understanding concerning young people's health;be@hg and their social context.

The aims of the first study of this work were teess the validity of self-reported height
and weight through a comparison between self-redahd measured height and weight in
a broad sample of adolescents aged 11 13 and 1% ged to determine the prevalence of
overweight and obesity among adolescents from #eeto region from 2000 to 2006. The
purpose of the second study was to examine theciatism between Body Mass Index
(BMI) status (normal weight, overweight and obesiand dietary patterns, physical
activity and food-related lifestyle variables (etglevision viewing behaviors). Finally, the
main aim of the third study was to study the asgom between adolescents’ body mass,
body image, family food-related lifestyles (e.greduency of meals with parents),
restrictive parenting practices and family funcii@n (communication with parents and
perceived family social support) on adolescentstybdissatisfaction.

The findings underlined significant differencesvbetn self-reported and objective height
and weight. After the adjustment of bias in seffeed anthropometric values an

increasing prevalence of obesity from 2000 to 2@@6 found among adolescents from



Veneto Region. Moreover, after controlling for sedemographic characteristics, results
showed that dietary patterns, low levels of physmetivity and several food-related
lifestyles were associated with obesity and ovegiveiFinally, the results of the third
study underlined the importance of family fact@sross different domains, in influencing
adolescents’ body dissatisfaction. Family foodtetlalifestyles and parenting practices
were positively associated with adolescents’ weighss, while higher perceived family
social support and communication with father wesgatively associated with poor body
image and body dissatisfaction. Furthermore, wendothat higher body mass and poor
body image were positively associated with bodgatisfaction among adolescents.

In conclusion, this work underlined that excessvefght problems are common and are
increasing among adolescents from Veneto RegioesiBband overweight are part of a
complex configuration of unhealthy behaviors ardsliyles in which both familial and
individual factors play an important role. Thesadings suggest that prevention programs,
targeting adolescents’ obesity and overweight, tvifiequently are concerned with dietary
behaviors and/or physical activity, should also foeused on food-related lifestyle
behaviors. Moreover, families should be educatenbiathe importance of food-related
family lifestyles and trained to adopt not too @triestrictive food-rules with adolescents.
Improving the relationships between parents andeadents, in terms of social support
and communication, especially with fathers, mighbt dble to contribute to improving
adolescents’ body dissatisfaction. Finally, preixanprograms should be focused on, not
only body weight, but also on the image and thealisfaction that adolescents experience

regarding their body.

Abstract

L’'obesita e il sovrappeso sono problematiche matttifiali la cui origine é influenzata
dallinterazione di molteplici fattori di tipo getieo, metabolico, sociale,
comportamentale, psicologico e culturale (Kolotkvteter, & Williams, 2001). In infanzia

e in adolescenza obesita e sovrappeso sono cellagaimerose conseguenze negative che
si ripercuotono sul piano della salute e del besressia fisico sia psicosociale a breve,
medio e lungo termine. Inoltre, negli ultimi ventfa la prevalenza di questi fenomeni é

circa triplicata in numerose nazioni (Lobstein, Bduauy, & IASO International Obesity



Task Force, 2004), sottolineando la necessitadlitificare strategie preventive efficaci a
riguardo. Per queste ragioni, lo studio dei fattodividuali, contestuali, comportamentali
e relazionali associati all’'obesita e al sovrapp@eseta adolescenziale puo supportare lo
sviluppo di interventi preventivi e politiche pidfieaci rivolte agli adolescenti e alle loro
famiglie.

Il presente lavoro si basa sui dati della ricer@&SBE (Health Behavior in School-Aged
Children) condotta nella regione Veneto ed € sudgdiin tre studi. HBSC e una ricerca
trans-nazionale svolta in collaborazione con ltiffi europeo dell’Organizzazione
Mondiale della Sanita con I'obiettivo di incrememngtde conoscenze relative alla salute, al
benessere e ai contesti sociali in cui vivono dblascenti.

Gli obiettivi principali del primo studio di questiavoro consistevano nel valutare la
validita delle misure auto-riferite di peso e aftezla parte degli adolescenti attraverso un
confronto tra valori auto-riferiti e misurati di $& e altezza in un ampio campione di
adolescenti di 11, 13 e 15 anni, e determinaradagbenza di obesita e sovrappeso negli
adolescenti della regione Veneto dal 2000 al 20C&condo studio, invece, aveva come
obiettivo l'analisi dell’associazione tra indice dnassa corporea (categorizzato in
NOrmopeso, sovrappeso e obesita) e comportamemterghri, svolgimento di attivita
fisica e stili di vita legati all’alimentazione (esempo trascorso guardando la televisione).
Infine, l'obiettivo principale del terzo studio edeterminare l'associazione tra massa
corporea, immagine corporea, stili di vita familigati all’alimentazione (es., frequenza
dei pasti svolti con i genitori), regole parentedistrittive rispetto all’alimentazione e
funzionamento familiare (dialogo con i genitori @estegno sociale familiare percepito)
rispetto all'insoddisfazione corporea degli adoésgc

| risultati evidenziano differenze significativeatwalori auto-riferiti e misurati di peso e
altezza all'interno del nostro campione. E stalevato un aumento della prevalenza del
fenomeno dell'obesita tra gli adolescenti dellaagag Veneto dal 2000 al 2006, dopo aver
corretto statisticamente le distorsioni relativevaliori antropometrici auto-riferiti. Inoltre,
controllando l'effetto delle caratteristiche sodemografiche, €& stata evidenziata
un’associazione tra comportamenti alimentari, bagslli di attivita fisica e stili di vita
legati all'alimentazione in relazione all'obesitalesovrappeso.

Infine, i risultati del terzo studio sottolinean@miportanza dei diversi fattori familiari

considerati in relazione all'insoddisfazione comgmradolescenziale. Gli stili di vita



familiari e le pratiche parentali restrittive rela&t all’alimentazione, risultano
positivamente associate all’indice di massa coigoreentre la percezione di sostegno
sociale da parte della famiglia e la comunicazimos la figura paterna risultano
negativamente associate all'insoddisfazione peproprio corpo e ad un’immagine
corporea piu negativa. Inoltre, massa corporea raaigine corporea negativa risultano
positivamente associate con l'insoddisfazione lggmoprio corpo tra gli adolescenti.

In conclusione, il presente lavoro sottolinea ch@dblemi legati all’eccesso ponderale
sono diffusi ed in aumento tra gli adolescenti alelegione Veneto. L'obesita e |l
sovrappeso risultano parte di una complessa caafzgpne di comportamenti e di stili di
vita non salutari in cui, sia fattori di tipo indiwale, sia fattori di tipo familiare, hanno un
importante ruolo. Dai risultati emerge come i pesgmi di prevenzione per I'obesita e |l
sovrappeso in eta adolescenziale frequentementetiesui comportamenti alimentari e/o
sull'attivita fisica dovrebbero tenere in considgome anche il ruolo degli stili di vita
legati all’alimentazione. Inoltre, le famiglie d@bbero essere formate relativamente
all'importanza degli stili di vita familiari e st#ldozione di regole parentali non troppo
restrittive con gli adolescenti. Il miglioramentelid relazione tra genitori ed adolescenti,
in termini di sostegno sociale e di comunicazioseprattutto con la figura paterna,
risultano importanti fattori protettivi da considee per il miglioramento
dell'insoddisfazione corporea in adolescenza. wfinprogrammi preventivi dovrebbero
focalizzarsi non solo sul peso corporeo, ma anciignsmagine e 'insoddisfazione che

gli adolescenti esperiscono verso il proprio corpo.
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INTRODUCTION

“Adolescence is one of the most dynamic and conwalesitions in the lifespan(Story,
Neumark-Sztainer, & French, 2002, p. 40). In th&sigd young people become more
autonomous and several physical, psychologicaiasaad environmental changes occur
(e.g., Palmonari, 1997). Adolescence is also aldpueental period in which, on the one
hand, several health behaviors change and, ontliee band, risk behaviors may emerge
which influence immediate as well as long term jptaisand psychosocial health and well-
being (Bonino, Cattelino, & Ciairano, 2003; Petrjl& Caso, 2008). Thus, adolescence is
characterized as an important stage in which thedations are laid for future health and
well-being.

In particular, this work is concerned with heal#thbviors associated with excess of weight
problems in adolescence, indeed, the physical,ldeweental and social changes that take
place in this developmental period also affect wegght-related behaviors and lifestyles.
Although among the broad spectrum of weight-relggsxblems some risk and protective
factors have been found to be common to exces&ghivproblems and disordered eating
(Neumark-Sztainer, 2005; Neumark-Sztainer et 80,72, this work is only focused on the
study of the most spread weight issues among adies obesity and overweight.

In fact, the increasing prevalence of adolescerdsity and overweight has recently
become a major psychosocial, public health, andicakdoncern (Lobstein, Baur, Uauy,
& IASO International Obesity Task Force, 2004). Fexample, the World Health
Organization (Branca, Nikogosian, & Lobstein, 200¥gve underlined the need of
effective strategies in response to the obesitgieapic, andHealthy People 2018uggest
that obesity and overweight should be consideredras of the most important health
indicators and a priority for action.

Indeed, in children and adolescents, obesity aetvoeight have several adverse effects on
physical and psychological health and well-beinthm short-, medium- and long-term and
track into adulthood (Hughes, Farewell, Harris, &ilR, 2007; Lobstein et al., 2004).
Moreover, adolescence is one of the most vulnergleieods for the onset and the
stabilization of overweight (Lobstein et al., 2004ut also for the development of

behaviors and lifestyles which predispose the iddial to being overweight (e.g.,



unhealthy dietary behaviors) (Guillaume, & Liss@002). Finally, during adolescence
young people are coping with several developmeéagils, among which the completion of
growth and the acceptance of puberty and body sbhhpeges (e.g., Palmonari, 1997),
thus, body experience and its perception is linkath adolescents’ well-being and
psychosocial adjustment.

In addition, food-related lifestyles behaviors atl developing during adolescence,
meaning that this period is particularly relevantl appropriate for the implementation of
preventive programs aimed at reducing overweighd amesity, but also for the
implementation of interventions aimed at promothegalthy food-related behaviors and
lifestyles.

Unfortunately, despite the increasing prevalenceobésity and overweight among
adolescents, in a recent review study Birch andtian(2009) effectively and concisely
affirmed: “What do current findings tell us regarding what w®rto prevent childhood
obesity? The short answer to this question is: ‘nmich’ (p. 75). In fact, despite
significant results, obesity prevention programsespntly show little effectiveness
compared with the scale of the problems (Lobsteal.e2004).

For this reason, understanding individual, envirental, behavioral and relational factors
influencing obesity and overweight in adolescemsay support the development of more
effective preventive interventions and policies eihat preventing obesity and overweight
among adolescents (van der Horst, et al., 2007thin psychosocial perspective, the
development of health behaviors is shaped withid, ia continuous interaction with, the
proximal and distal contexts of life in which adatents live (e.g., Bonino et al., 2003;
Bronfenbrenner, 1979; Dahlgren, 1995; Santinellalldyo, & Vieno, 2009; Di Blasio,
1995; Story et al., 2002). Thus, studying individaad contextual overweight-inducing
behaviors and lifestyles and their interactionlikely to contribute to the prevention of
these phenomena. For this reason, the focus ofniik is on overweight-related factors
that are amenable to change, indeed, more than &0%hronic disease mortality is
attributable to lifestyle factors that individuatean change, and that often begin in
childhood and adolescence (Anderson, Palonibo, & E898).

Overall, this work aims to assess the prevalenwiyidual and familial behavioral and
relational correlates linked with obesity, overwdigind body dissatisfaction in a broad

sample of adolescents from Veneto region in ordemtrease understanding of these



health outcomes and to contribute to the identiicaof potential effective prevention
strategies.

In particular, this thesis is composed of two nsgations. The first section has the aim of
describing and discussing the literature aboutweght and obesity in adolescence. In
particular, the first six chapters describe thergdn and the measurement of obesity and
overweight in childhood and adolescence, the peeva and trends of these phenomena,
the physical and psychosocial consequences, tloeetital frameworks for understanding
obesity and overweight in adolescence and the i, familial and environmental
correlates associated with these health outcomes.

The second section is dedicated to the descriptidhe three studies of the present thesis.
In particular, chapter seven describes the studigdeof Health behavior in School-Aged
Children (HBSC), a cross-national survey of whilet tlata of the current work are part.
The first study(chapter eightpims to assess the validity of self-reported hesgid weight
values from adolescents and to determine the pregalof obesity and overweight in the
Veneto region from 2000 to 2006.

The purpose of the second stu@apter nine)is to examine the association between
Body Mass Index (BMI) status (recoded into normalght, overweight and obesity) and
several food-related behaviors across differentados dietary patterns, physical activity
and food-related lifestyle variables (e.qg., tel®mnsviewing behaviors).

Finally, the third studyichapter 10)has the main aim of studying the association betwe
adolescents’ body mass, body image, family foodteel lifestyles (e.g., frequency of
meals with parents), restrictive food-related pangnpractices and family functioning
(communication with parents and perceived familgiagosupport) on adolescents’ body

dissatisfaction.






CHAPTER 1

DEFINITION AND ASSESSMENT OF OBESITY AND
OVERWEIGHT IN ADOLESCENCE

Obesity is a complex, multifactorial disease thaginates from the reciprocal interactions
between genetic, metabolic, social, behavioral, cipgpgical and cultural factors
(Kolotkin, Meter, & Williams, 2001).

In general, obesity and overweight can be definecam excess of body fat (Cole, &
Rolland-Cachera, 2002). Beyond the general dedimjtihere is a lack of international
consensus about the most appropriate methodolognessure, and subsequently to define,
obesity and overweight in childhood and adolescehtearticular, there are two main
topics that remain unclear and should be asseddesl.first is linked with possible
measures of body fat. This topic is a methodoldggsaie involving all people regardless
of whether they are normal weight or not. The sddopic is linked to the definition and
labels of body fat. In particular, given a measofdody fat (first level of analyses), the
second level is a theoretical issue that allowtudistinguish between normal weight and
not normal weight, and categorize them as normahteoverweight or obese people.
With regard to these two levels of issues, thisptdrahas the aims to answer three main
questions:

- How can we measure body fat?

- How can we define obesity and overweight in asicéace?

- Why is adolescence an important and critical tgpraental stage for the study of obesity
and overweight?

Since the definition of obesity and overweight ligsely related with their measurement,
this chapter will first describe the possible measwf body fat in adolescence and will

then go on to discuss the most appropriate defimif these phenomena.



1.1 MEASURES OF FAT IN ADOLESCENCE

“An ideal measure of body fat should be accurategipe, accessible, acceptable and well
documented. Accuracy and precision mean that thasume should be unbiased and
repeatable; accessibility relates to the simplicitpsts and ease of use of the method,;
acceptability refers in the broadest sense to theasiveness of the measurement and
documentation concerns the existence of age-relailence values of the measurement
for clinical assessmeh(Cole, & Rolland-Chachera, 2002, p.4).

Even if some authors (Cole et al., 2002; Lobste¢ial.e2004; Power, Lake, & Cole, 1997)
affirm that no measure exists which satisfieshadke criteria, there are several methods for
assessing body fat in children and adolescentseititerature. Of the several methods that
assess body fat the main distinction is betweesttiand indirect measures.

1. The direct measures are typical of health careesystbecause they provide a
precise measure of body fat and their various corapts. Some examples of direct
measures are Magnetic Resonance Imaging or CornigadeTomography
Usually these measures have high costs, requirepthsence of specialized
personnel and in some cases are not recommendeutne evaluation with
children and adolescents because of their invagsgeand side effects.

2. The indirect or anthropometric measures derive fromasured and objective
height and weight. Some examples of indirect messare: weight, weight for
height, waist circumference, skin-fold thicknessBady Mass Index (BMI). The
indirect measures of objective anthropometric valbave a good accuracy, lower
economic costs and are more quickly applicablesontrast with direct measures
(Lobestein, Baur, Uauy, & IASO, 2004). However, iredt measures can be
influenced by the skill of the measurer and need b® compared with
internationally established standard values (Labegt al., 2004).

The indirect measures are more widespread thantdireasures, indeed, they represent a
good, although not perfect, measure of fat with somportant strengths for both

researchers (e.g. accuracy with low economic coatg) adolescents (e.g. indirect

! A detailed description and validation studies dfect (Underwater weighing (hydro-densitometry),
Magnetic resonance imaging (MRI), Computerized tgraphy (CT), Dual-Energy X-ray Absorptiometry
(DEXA), Bioelectrical impedance analysis (BIA),rAlisplacement plethysmography) and indirect (Weigh
and weight-for-height, Body mass index (BMI), Waistcumference, Waist-to hip ratio (WHR), Skin-fold
thickness) measures can be found in Lobstein ,e2@04, p. 10.



measures are not clinically suitable). Moreoveroagiindirect methods for assessing
overweight, the BMI is the main measure, in terrhgadidity and diffusion, employed to
assess overweight and obesity in childhood andeadehce. The BMI is not a perfect
measure of adiposity in adolescence, however, a valid measure of relative adiposity
(Pietrobelli et al., 1998).

The BMI is defined as weight (kg) / height squated). The values obtained from this
calculation need to be subsequently recoded toprgethe BMI values and to categorize
them as: normal, overweight or obesity status.

The comparison between BMI and indirect measuresvshthat the BMI has good
accuracy and validity. For example, Lazarus andeaglies (1996) have compared the
BMI with the direct measure of Dual-Energy X-raysatptiometry (DEXA) with
participants aged 4-20 years. This finding shovet,tim predicting body fat, BMI had a
true positive rate of about 0.67 and a false pasitate of about 0.06. BMI also shows a
good correlation with others anthropometric measui@ardinha, Going, Teixeira, &
Lohman, 1999). Therefore, although some errorsdfalositive) can happen, when using
BMI few children and adolescents are misclassifeexl overweight if they are not
(Lobestein et al., 2004). A BMI misclassificationaynhappen in people with highly
developed muscles or people who are particuladytsir tall (Sardinha et al., 1999).

BMI is well accepted by adolescents and it is ctigr&zed by low measurement errors and
by good reliability and validity. As suggested bghlestein and colleagues (2004, p. 15)
“Body mass index should be used as the main mea$usgerweight and obesity in
childhood and adolescence for survey purpbsdadeed, presently all the main
international health agencies (European Childhoodesity Group, World Health
Organization and National Center for Health Stas$tshow a broad consensus that BMI
is the most suitable index to assess adiposityeweldpmental age (Cole, & Rolland-
Chachera, 2002).

1.2 DEFINITION OF OVERWEIGHT AND OBESITY IN
ADOLESCENCE

At present, there is no agreement about the deimibof obesity and overweight in

adolescence, even if its definition influences trevalence of the problem and its



associations with determinants and outcomes. kesasgy fatness and defining overweight
and obesity, is important to distinguish betweeapte that are still developing (children
and adolescents) and adults.

Indeed, the peculiarity of children and adolescastshat they are growing in various
stages of maturation (Engeland et al., 2003) aadttit-off points for the anthropometrics
values (e.g., BMI) need to be adjusted at leasafi and gender. For this reason, age and
gender specific growth curves need to be used finedeverweight (or pre-obesity) and
obesity in childhood and adolescence.

The distinction between normal weight and overweighbased on the percentage body
fat. However, an accurate measure of body fat ssipte using direct measures (see
paragraph 1.1) that are not applicable for poputastudies for the reasons explained
previously. Moreover, in the adult population ciit-points to define normal weight,
overweight and obese people are linked with thegeage of body fat, that in turn is
linked with higher health-related risks and consgmes (WHO, 1998).

Several proposals to define obesity and overwelgtdadolescence can be found in the
literature. One proposal is the use of nationatesgntative population studies about BMI
to define overweight and obesity at a national llelker example, Himes & Dietz (1994)
have suggested considering as “obese” the peopte BWI above the 98 centile and
“‘overweight” the people with BMI above than Breentile, as compared with BMI
population. However, these cut-off points are dipselated to national distribution and
strongly limit international comparison. For examplising this approach it is not possible
to evaluate if the Italian prevalence of obesitiiigher than the British prevalence because
the definition of obesity is country-specific. laldition, different studies diverge in the
choice of centiles to define overweight and obegiple, & Rolland-Chachera, 2002;
Lobestein et al., 2004) with the high risk that twevalence of these phenomena is
overestimated or underestimated.

The WHC (1995) suggests considering as overweight thelpesiph BMI greater +2Z7-
scores based on NCHS/WRi@eferences in the population aged 9-24 years S#deral
countries (WHO, 1995), including Italy (Cacciari ak, 2002), have in recent years
developed specific BMI cut-off points using localta that takes into account gender and
age. On one hand, the advantage is that BMI caasbessed as above or below a certain

2 WHO: World Health organization (Geneva, Switzedgan
¥ NCHS: National Center for Health Statistics (Hyaite, Maryland).



centile line which is useful and easy, especiatly ¢linical settings (Lobestein et al.,
2004). On the other hand, these guidelines foremgehts suggest the use of age- and sex-
specific BMI cut-off points to identify overweiglaind obese adolescents at the upper end
of the national distribution, with subsequent pesht due to the lack of internationally
representative cut-off points and the comparisaesaccountries that they would allow
(Cole, & Rolland-Chachera, 2002).

Finally, regardless of centile or reference popaiatthe cut-off point can still be criticised
as arbitrary (Cole, Bellizzi, Flegal, & Dietz, 2000@r not suitable for international
comparison. Indeed, a reference population cestitelld be identifiedds the point on the
distribution of body mass index where the healsk of obesity starts to ris¢Cole et al.,
2000, p. 1).

In order to overcome these limitations, the Intéomal Obesity Task Force (IOTF) has
recommended a new approach to defining overweiglat @besity in childhood and
adolescence. Cole and colleagues (2000), using agples (97,876 males and 94,851
females from birth to 25 years of age) with natlneepresentative data on BMI from six
different countries (Brazil, Britain, Hong Kong, tderlands, Singapore and USA),
established international gender- and age-speBifi¢ cut-off points which can be used
for international comparisons.

These cut-off points are closely linked to adulirdgons of obesity and overweight which
are widely accepted and employed in internatioaséarch (25 kg/frfor overweight and
30 kg/nf for obesity): the cut-off points for overweight ambesity in children and
adolescents were determined in relation to adutbtfupoints (Cole, & Rolland-Chachera,
2002). The reference population was obtained bygudata form different countries that
are sufficiently homogeneous. Curves passing throiiMI 25 (cut-off point for
overweight in adult population) and through BMI @&t-off point for obesity in adult
population) at age 18 were identified for each t¢ounThe overweight and obesity
national curves showed reasonable agreement (sée @foal., 2000 for a detailed
descriptions and figures) across the 2-18 years hgecket. Subsequently, the nationally
representative curves were averaged across callf@me, & Rolland-Chachera, 2002).
Table 3.1 represents the final international ctitpoints identified by Cole and colleagues
(2000) for defining obesity and overweight in chibbd and adolescence.



These cut-off points represent the most acceptabdenational definition of obesity and
overweight, in part because they assure continwithh adult cut-off points (Cole, &
Rolland-Chachera, 2002).

Table 1.1.International cut off points for body mass index dwerweight and obesity by
gender and age (2-18 years). (Source: Cole €1G00).

Body mass index 25 kg/fh ~ Body mass index 30 kg/m

Age (years) Males Females Males Females
2 18.41 18.02 20.09 19.81
2.5 18.13 17.76 19.80 19.55
3 17.89 17.56 19.57 19.36
3.5 17.69 17.40 19.39 19.23
4 17.55 17.28 19.29 19.15
4.5 17.47 17.19 19.26 19.12
5 17.42 17.15 19.30 19.17
55 17.45 17.20 19.47 19.34
6 17.55 17.34 19.78 19.65
6.5 17.71 17.53 20.23 20.08
7 17.92 17.75 20.63 20.51
7.5 18.16 18.03 21.09 21.01
8 18.44 18.35 21.60 21.57
8.5 18.76 18.69 22.17 22.18
9 19.10 19.07 22.77 22.81
9.5 19.46 19.45 23.39 23.46
10 19.84 19.86 24.00 24.11
10.5 20.20 20.29 24.57 24.77
11 20.55 20.74 25.10 25.42
11.5 20.89 21.20 25.58 26.05
12 21.22 21.68 26.02 26.67
12.5 21.56 22.14 26.43 27.24
13 21.91 22.58 26.84 27.76
135 22.27 22.98 27.25 28.20
14 22.62 23.34 27.63 28.57
14.5 22.96 23.66 27.98 28.87
15 23.29 23.94 28.30 29.11
155 23.60 24.17 28.60 29.29
16 23.90 24.37 28.88 29.43
16.5 24.19 24.54 29.14 29.56
17 24.46 24.70 29.41 29.69
17.5 24.73 24.85 29.70 29.84
18 25 25 30 30

However, even if the cut-off points suggested byeCand colleagues (2000) seem the

most suitable approach to monitoring and categayi®8MI in population studies, some
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limitations should be considered. First, the rafeeedata does not adequately consider
non-western populations and second, the BMI cupoiiits do not adequately consider the
geographical origin of subjects, which could reflddferences in the risk of disease in
overweight people (e.g. an overweight child livimya part of Europe may be have a
different risk of type 2 diabetes than a peer ivin another part of Europe) (Lobestein, &
Frelut, 2003). Moreover, it would be desirable wnsider ethnic differences and the
pubertal stage in order to obtain more accurate BiHoff points, especially for people

with borderline BMI values (e.g. near to normal gie) (Lobestein et al., 2004).

1.3 VALIDITY OF SELF-REPORTED HEIGHT AND WEIGHT IN
ADOLESCENCE

As previous described, the most common measurdaeapfd identify overweight and
obese subjects in clinical and epidemiological aed®es is the BMI: a measurement for
the indirect assessment of adiposity in childhoowl adolescence (Frontini, Bao,
Elkasabany, Srinivasan, & Berenson, 2001). Fortmacand economical reasons self-
reported weight and height are frequently adopteglace of objective measurement
(Tsigilis, 2006). Self-reported measures are marasible, especially for population
studies, are undemanding for participants and liewer costs compared with measured
anthropometric values (McAdams, Van Dam, & Hu, 2007

Several studies have examined the accuracy ofregatirted anthropometric values in
adolescence underlining some instances of measuotdyas linked with the use of these
measures. Some studies suggest that self-repaatadsvin adolescence are valid (Davis,
& Gergen, 1994), while other studies report proldemith the accuracy of self-reported
values (Fortenberry, 1992). However, generally nststlies confirm that adolescents tend
to underestimate their weight and overestimate theght (Abraham, Luscombe, Boyd, &
Olesen, 2004Brener, Mcmanus, Galuska, Lowry, & Wechsler, 2088nes, & Faricy,
2001; Lee, Valeria, Kochman, &Lenders, 2006; Tokmakidis, Christodoulos, &
Mantzouranis, 2007; Tsigilis, 2006

This bias in self-reported anthropometric values f@a big impact on research: an
underestimation of weight and an overestimatiohesght will underestimate BMI and the

prevalence of obesity and overweight. For this orathe prevalence of obesity and
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overweight, observed in studies that use self-tegovalues, appears lower than the real
prevalence. This bias causes important consequeiocethe comprehension of these
phenomena and for the identification of effectivevention strategies and intervention
actions (Bostrom, & Diderichsen, 1997; Jeffery, @9Nyholm, Gullberg, Merlo,
Lundgvist-Persson, Rastam, 2007).

Moreover, studies investigating the accuracy of-mgorted anthropometric values in
different population subgroups have had controaéfandings. Some studies (Morrisey,
Whetstone, Cummings, & Owen, 2006; Tokmakidis gt28107) concluded that gender did
not influence the bias in self-report measures, bthter studies reported gender
differences: girls tended to underreport their Weig a greater degree than boys (Brener
et al., 2003; Davis, & Gergen, 1994; Giacchi, Mat& Rossi, 1998; Rosner, Prineas,
Loggie, & Daniels, 1998; Tsigilis, 2006). This grea underestimation in female
adolescents might be linked with social desirabidihd might also be a reflection of the
social emphasis on thinness for females in oursp¢Nieto-Garcia, Bush, & Keyl, 1990).
The accuracy of self-reported values seems totasofluenced by age (Tokmakidis et al.,
2007): participants from high school tend to ovstireate their height and under-estimate
their weight to a greater degree than younger stad&urthermore, the literature reports
that weight status influences the accuracy of regbrted values: heavier students
underestimate their weight to a greater degree tiain thinner peers (Fortenberry, 1992;
Himes, & Faricy, 2001; Tomakidis et al., 2007; Tissg 2006). Finally, the validity of self-
reported values among ethnic groups has not besjuately assessed: BMI (Deurenberg,
Yao, & van Staveren, 1998) and the validity of sefforted height and weight might differ
across countries and ethnic population subgroupmé@kidis et al., 2007).

In summary, the comparison of several studies siggbat bias in self-reporting values
depends on demographic, cultural, social and heeltaracteristics of a particular
population at particular time (Nyholm et al., 200Pgeratakul, White, Williamson, Ryan,
& Bray, 2002). These discrepancies among diffepaulation subgroups (e.g. gender)
constitute one of the main reasons for which tlere agreement concerning the validity
of self-reported measures applied in differenturalt contexts, concerning the population
sub-groups most at risk of BMI self-report bias aodcerning the potential predictors of

this bias.
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Since many studies use self-reported height anghvéor ease of use or cost, in the light
of differences between measured and self-reporMtVRlues just described, it would be
desirable to identify new methodological stratege@esnprove the validity of self-reported

anthropometric values in the adolescent population.

1.4 ADOLESCENCE: AN IMPORTANT DEVELOPMENTAL STAGE
FOR THE STUDY OF OVERWEIGHT AND OBESITY

Many studies have examined the persistence of sitp&rom birth to adulthood. The
literature identifies three main developmental stagritical for the development of
obesity. However, in consideration of the main ¢éage of this work, the attention in this
section will be mainly focused on early adolescesu@ adolescence.

The first critical developmental stage is birth.efén is an association between weight at
birth and the risk of later overweight. HeaviesB.G>kg) newborns are more at risk (four
times greater) than normal weight newborns of ex@esight gained during childhood and
adulthood (Dietz, 1994; Johannsson, Arngrimssonorddottir, & Sveinsson, 2006;
Lobstein et al., 2004).

The second critical developmental stage is childn@mound 6 years). The timing analysis
of fat shows a decrease of fat mass from about®years of age and then a gradual rise
from the sixth year until adolescence and adulthddw age in which this increase of fat
mass starts is called the “adiposity rebound”: ¢hes a first adiposity rebound in
immediate post-natal life and a second adipositbpuad around six years. Several studies
have found that an earlier “adiposity rebound” ssaxriated with a greater risk of
overweight later in life (Parsons, Power, Logan,S&mmerbell, 1999), although the
determinants of an early “adiposity rebound” aré ¢lear (see Lobstein et al., 2004 for a
review). Previous studies (Guillaume & Burniat, 9%und that more than 70% of obese
children and adolescents have had an early adypoatiound. Moreover, overweight in
childhood is associated with earlier maturationr§Pas et al., 1999): obese children have
an accelerated growth with important physical avdad repercussions in adolescence.
The third critical developmental period is adolesmss one of the most vulnerable periods

for the development of overweight and obesity (ltelps et al., 2004), but also for the
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development and stabilization of behaviors andstifies which predispose the individual
to obesity (Guillaume, & Lissau, 2002).

Adolescence is an important developmental stageactaized by a significant somatic
growth and maturation of sexual characteristicsedny adolescence pubertal growth is
associated with significant changes in body contsifat gain occurs in both genders,
even if girls tend to accumulate more fat than biysbstein et al., 2004). Moreover, the
timing of sexual maturation influences BMI, for exale, girls with early menarche tend to
be taller, heavier and fatter than peers with latenarche age. A review of the literature
found that 15 out of 21 studies showed a signifiGamd negative relationship between
maturation age and BMI in adolescence and in adatti{Parsons et al., 1999).
Persistence, or tracking, of fatness from childhand adolescence to adulthood has been
demonstrated in a number of studies, although thgnitude of this effect depends on the
cut-off points adopted to define overweight or alyeon the age at first assessment and
on the duration of follow-up (Power et al., 199T). addition adolescents’ BMI is
influenced by race and distribution of body fat (izds, Khoury, & Morrison, 1997).

Beyond these physical changes influencing weigatust adolescence is also a critical
period for the development of healthy nutritionabhs that, in turn, are strongly linked
with adolescents’ overweight and obesity. Adoleseeis a critical developmental stage
for overweight and obesity maintenance and inswgéor the following reasons:

- Correlations between childhood and adulthood adypcsre poor or at most
moderate, while correlations between adolescenck aatulthood adiposity are
good or high (Lobstein et al., 2004);

- Adolescence seems a critical period for the devetyp of obesity-related
morbidity (Dietz, 1994). The risks for obesity-regld disease (e.g., cardiovascular
disease, insulin resistance) increase as welleapritbability of becoming obese in
adulthood. Some studies suggest that the relatjpnisetween morbidity and
weight, observed in the adult population, couldaltiebuted to adolescent obesity
directly, rather than the effects of adolescentsdipeon adult weight (Must,
Jacques, Dallel, Bajema, & Dietz, 1992).

- The development and growth during adolescence eseatneed for a diet with
higher nutritional quality than in childhood or thg adulthood (Spear, 2002). In

addition, during the transition to adolescenceatiepatterns change and decline in
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quality compared with childhood (Story et al., 2))02dolescents become more
autonomous and social, relational and environmeméluences gain more
relevance.

- Eating habits and behaviors is predictive of corsion patterns in adulthood
(Lien, Lytle, & Klepp, 2001) as well the developmefh some adult disease begins
in childhood and adolescence. However, food hadniés still developing during
adolescence, therefore it is an important developahestage in which to
implement effective prevention programs and it ssesmtial to understand the

factors and the mechanisms influencing these beha(lien et al., 2001).

In conclusion, this chapter has underlined somatdiions and gaps in the literature
regarding the definition and the possible measafexbesity and overweight in childhood
and adolescence. However, beyond these limitatiogx® is a clear consensus about the
importance of studying obesity and overweight inyeadolescence and adolescence and
the importance of defining these phenomena usitegriational gender- and age-specific
cut-off points.

We have listed several reasons that encourageuteg sf the excess of weight problems
in adolescence, but how widespread are overweigghtodesity in early adolescence and
adolescence? And furthermore, the prevalence reased over time and across different

geographical areas?
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CHAPTER 2

OVERWEIGHT AND OBESITY IN ADOLESCENCE: HOW
WIDESPREAD IS THE PROBLEM?

PREVALENCE, TRENDS AND COSTS

Adolescent obesity and overweight are linked witvesal health and psychosocial
problems (see Chapter 3) that are tracking in hdall and are associated with increased
morbidity in later life (Kohn & Booth, 2003).

Moreover, the increasing prevalence of adolescbasity and overweight has become a
major psychosocial, public health, and medical eomc(Dietz, 1998) Indeed, the
prevalence of obesity and overweight has tripledragnadolescents over the past two
decades in many countries, underlying the nee@ffective obesity prevention strategies
(Hedley et al., 2004; Neumark-Sztainer, Van DergBelannan, & Story, 2006b; Wang, &
Lobstein, 2006). Taking into account that overweighd obesity are unequally distributed
among countries and populations depending on spaembgraphical and cultural factors
(Lobstein et al., 2004), the identification and #ezurate monitoring of these phenomena
in adolescence have became recently one of ther megjearch issue.

The analysis of overweight and obesity prevaleticgva us to describe the frequency, the
distribution and the determinants of overweight aesity in a specific population or
geographical area, to identify health policies tevent obesity and determine geographical
areas and population’s sub-groups which are moreslafor a particular configuration of
characteristics.

This chapter has the aim of discussing three ma@stipns:

1. How widespread are overweight and obesity amadglescents from different
countries?

2. How has the prevalence of overweight and obedignged in recent years among

adolescents from different countries?
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3. To what extent are direct and indirect healthteel and social costs associated with

adolescents’ overweight and obesity?

2.1 CURRENT PREVALENCE OF OVERWEIGHT AND OBESITY
AMONG ADOLESCENTS FROM DIFFERENT COUNTRIES

The analysis of the prevalence of overweight andsip in a specific period of time
allows us to discover the magnitude of the problamd to explore cultural and
geographical differences about the distributiorthifse phenomena. For methodological
reasons, in order to have comparable data, inpdwagraph we will describe two cross-
sectional studies, that included European countriegestigating the prevalence of
overweight and obesity using comparable cut-ofhfmto identify overweight and obesity
(Cole et al., 2000) in early adolescence.

The first study (Janssen et al., 2005) analyzegthealence of excess of weight in 34
countries. The main strength of this study was that data were collected in all the
participant countries in the same year (2001-2002plving nationally representative
samples. The main limitation was that the BMI wakuglated using self-reported height
and weight values.

The second study (Lobstein & Frelut, 2003) analyibesprevalence of excess of weight
using 21 European surveys. The main strength sfghidy was that the prevalence was
calculated only using measured height and weightega The main limits were that the
samples were not all nationally representative,da@ were collected in different years
(from 1990 to 2000) and the subjects had diffeagy@ ranges.

Janssen and colleagues (2005) (first study) usatg ftom the 2001-2002 HBSC survey
(Health Behavior in School Aged Childréndinalyzed the prevalence of obesity and
overweight in 34 different countries (Figure 2.The study, involving 137,593 subjects
aged 10-16 years, calculated the BMI based on haighweight self-reported values.

The results (Figure 2.1) show a lot of variancéhm prevalence of overweight and obesity
across different countries. The three countriet Wit highest prevalence of obesity were
Malta, United States and England; in reverse theetbountries with the lowest prevalence

of obesity were Lithuania, Latvia and Ukraine. A8 fis overweight is concerned, the

* The description of HBSC Survey is discussed inpBérar.

18



highest prevalence rates were reported in Greenldnded States and Malta and the
lowest in Lithuania, Russia and Latvia.

Figure 2.1. Prevalence of obesity and overweiglybuth (10-16 years) from 34 countries.

(Source: Janssen et al., 2005).
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Given that overweight people are also defined ierdture as pre-obese people,
considering the overall prevalence of excess ofglte(Figure 2.2) (overweight and
obesity simultaneously) allows us to better idgnséme geographical patterns about the
territorial distribution of excess of weight.

Figure 2.2 illustrates that the prevalence of excgaveight was 15% in North American
countries, in Great Britain and in five countries the south of Europe (Greece, Italy,
Malta, Portugal and Spain).

The prevalence was medium (10-14.9%) mainly in Mocduntries and in central Europe

and was mainly low (< 10%) in the eastern Europzamtries.
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Figure 2.2. prevalence of people with problemsxaiess of weight (overweight or obesity) in 34 cost (Adapted from Janssen et
al., 2005).
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In line with the results from Janssen and collog{2895), the second study (Lobstein &
Frelut, 2003) describes two main trends of prewaafistribution:

1. The lowest prevalence of excess of weight was fanrtkde countries of central and
eastern Europe.

2. The higher prevalence of overweight and obesity feasd among the countries in
southern European countries.

Apart from methodological differences, these stsidiaderlined similar patterns in the
distribution of overweight in Europe which consti#a north-south distribution: a higher
prevalence in the southern countries than in theham countries were found. It is
interesting to note that this distribution is atdawserved within countries: for example an
Italian study (Cacciari et al., 2002) found a ptexae of overweight of about 23% in the
south of Italy and of about 13% in the north andha center of Italy. The north-south
distribution has been explained in different waygshe literature even if, taken singularly,
they are not able to exhaustively explain this pmeenon. Lobstein and Frelut (2003)
have identified some factors that could influertds tistribution:

- Itis possible that this distribution is a resulheight differences between north and
south: a shorter stature may be part of the exptanéor the higher BMI level in
the south of Europe. Anyway it is unlikely that difei alone can justify this trend
for two main reasons: stature is itself influentgdenvironmental variables and is
not able to explain the increasing prevalence inyr@untries;

- It is possible that people in the south of Europmveh a greater genetic
predisposition to gain weight than people who limeother areas, even if this
genetic predisposition is yet to be demonstrated;

- It is possible that the climate differences, betwewrth and south Europe,
influence this distribution: the warmer climate tthéharacterizes the south of
Europe can both reduce thermogenesis and incrdaesenged for sedentary
behaviors. This hypothesis is also not sufficienexplain the distribution because
there are some northern geographical area, sudBngk&nd, that show a high
overweight prevalence despite the climate diffeesncompared to the south of
Europe;

- Other environmental and cultural factors should domsidered as part of the

explanation of the distribution such as economid &mmily income changes,
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concomitant changes in diet and physical activities specific area (French, Story
& Jefferey, 2001a), urbanization processes or abdily and preferences for a
particular food (Lobstein & Frelut, 2003).
The most plausible explanation for this distribatie a multi-causality of factors discussed
above that reciprocally influences the distributafrexcess of weight across northern and
southern European countries. It is not possibliele@atify a singular cause or determinant
when considering the complexity of relations bemveedividual, environmental and
cultural factors.
However, regardless of the exact causes of thigliiion, the high level of prevalence of
excess of weight in the south of Europe underlittess need to implement effective
prevention programs, campaigns and training inroimleeduce overweight and obesity in
these countries.
Finally, in 77% of the 34 countries studied by ¥@msand colleagues (2005) at least 10%
of subjects were overweight and in 20% of the 3dntaes at least 3% of subjects were
obese. Therefore, beyond the north-south trend thaddifferences in the distribution
prevalence across countries, overweight and obesiéya social, health and relational

problem common in many parts of the world.

2.2 INCREASING RATES OF ADOLESCENT OVERWEIGHT AND
OBESITY: TRENDS AMONG ADOLESCENTS FROM DIFFERENT
COUNTRIES

Trends, indicating an increase in the portion oferaxeight and obesity in early
adolescence and adolescence, have been reportedveral studies in recent years
(Johannsson et al., 2006). Studying the developathé&einds of obesity and overweight in
childhood and adolescence might help to underdtamdistory of this phenomena, to have
information concerning the general distributiong tassociation with specific at-risk
population sub-groups (e.g. age, gender) and thela@ment and the relative stability of
prevalence over time (Guillaume, & Lissau, 2002dded, the increasing trends in the
prevalence of overweight and obesity might refl&atgeneral fatness of the whole
population or an expression of increased obesitgub-groups of presumably susceptible

individuals” (Guillaume, & Lissau, 2002; p. 35). MoreovéAn increase in mean BMI
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may be attributable either to a shift in the entistribution or to an increase in the upper

portion of the distribution only. It would be oftémest to know, in the data reporting BMI

increases, whether the entire population is becgntweavier or whether only heavy

individuals are heavier than before and lighterinduals show little chang€Guillaume,
& Lissau, 2002; p. 35).
Despite the relevance of this research topic, stigdgnd comparing the increasing trends

in the prevalence of adolescent overweight andigbesdifferent countries is presently

difficult for several reasons:

Most studies are carried out with adult populatizee for example
Atlantis, Lange, & Wittert, 2009; Flegal, Carrohgden, Johnson, 2002;
Zaninotto, Head, Stamatakis, Wardle, & Mingd2009) and less studies
are been conducted to examine BMI trends in adelgspopulations
(Johannsson et al., 2006; Lobstein et al., 2004);

In childhood and adolescence diverse methods afidgfand measuring
overweight and obesity exist (Kautiainen, 2005 (&hapter 1), which
complicates the comparison across countries armliestu

In childhood and adolescence different age cutpofhts or age groups
(e.g., only middle school) are adopted by differstudies, making it
difficult to compare the increase of obesity andraxeight across studies;
The most extensive data are from the United St@astiainen, 2005)
both in terms of the long duration of monitoringdathe bigger samples
involved in longitudinal surveys, while less is ko about European
countries;

Few studies have involved representative sampleschwhallow

generalization of findings to the target population

Beyond these limitations, most studies assessamgl$r of obesity and overweight in early

adolescence and adolescence have found an in@eperalence of excess of weight

problems in the past few decades (Kohn & Booth,320@bstein et al., 2004) and have

underlined that the trend of increasing overweigihdl obesity seems to be accelerating
(Chinn, & Rona, 2001; Frye, & Heinrich, 2003).
In a nationally representative survey in the U3, prevalence of overweight among 5- to

24-year-old people increased approximately two-fotiveen 1973 and 1994 (Troiano, &
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Flegal, 1998). In particular, the rate of incregspmevalence in the last years of the study
(1983-1994) was more or less 50% greater than leaween 1973-1982 (Freedman,
Srinavasan, Valdez, Williamson, & Berebson, 199uill@ume, & Lissau, 2002).

Other studies confirm the increasing prevalencewarweight and obesity in the United
States from 1999 to 2004 in children and adolescaged 2 to 19 years-old (Ogden et al.,
2006). The prevalence was 13.8% in 1999-2000 arfebd & 2003-2004 for females; and
14.0% in 1999-2000 and 18.2% in 2003-2004 for malesnds did not differ by ethnic
group. Similar trends were found in Japan (Shi&ijnomiya, & Umezono, 1990), in
which the increase of prevalence was found highemales (aged 9-11 years) than in
females.

A longitudinal study carried out in Iceland (Johason et al., 2006), involving a large
sample of people from early childhood to adolesegfaund that the prevalence of obesity
between children aged 6 years was higher in 1984 ittn 1988 (more than twice), but no
age or gender differences were found. The samey staderlines that the children who
were overweight at 6 years old were also moreyikelbe overweight at a later age: at 9
years-old they have a 72% probability of being axeght, at 12 years-old they have a
63% of remaining overweight and at 15-years-oldythave a 54% probability of still
being overweight.

Moreover, a review on young people obesity (Lobaste al., 2004) underlined that the

prevalence of excess of weight is increasing rgpidl

Figure 2.3. Trends in prevalence of excess of wiei®70-2000. Overweight and obesity
defined by IOTF criteria. (Source: Lobestein et 2004).
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Figure 2.3, show that the rate of overweight andsdlp have increased approximately
every year 0.5% in USA and Brazil and around 1% anada, Australia and UK from
1970 to 2000.

Focusing our attention on European countries, #eeveeight is actually the most common
disorder in childhood and adolescence in Europad®e et al., 2009) that affected one
child out of six in 2002, and, in certain Europeeountries one child out of three
(International Obesity Task Force, 2002).

A recent French study (Peneau et al., 2009) foursigmificant increase of prevalence
between 1996 and 2001 and a stable prevalence dret®@1 and 2006 among children
and adolescents aged 6-15 years. This stabilizatmid be explained by two main
reasons: (1) the effects of prevention and pubdmmaigns to manage obesity and
overweight; (2) a bias of sample, that in this gtuwaas not nationally representative and
the subjects were involved as volunteers for arimedical check-up.

However, even if some data, as the case of Frauggest a stabilization of overweight
prevalence in childhood and adolescence, most desrtiave reported an increasing rate
of overweight and obesity in the past decade (W&rigbstein, 2006). For example an
increasing prevalence was found in children andesdents in England (Chinn, & Rona,
2001; Stamatakis, Primatesta, Chinn, Rona, & Fhkgc2005), Germany (Frye, &
Heinrich, 2003), but also in Nordic countries (md, Sweden, Norwey, Denmark)
(Kautiainen, 2005) and among 9- to 11-year-old lprése boys (Cardoso & Padez,
2008).

To conclude, most studies finding an increasinggence of overweight and obesity in
children and adolescents, even if the role of sdeimographic factors, such as gender or
socio-economic status, and the magnitude of inorgasates is culturally and
geographically influenced.

Moreover, the trends of prevalence do not corregperth individuals’ diagnosis of
overweight and obesity. A recent study (Benson,téte& Kaelber, 2009) has suggested
that overweight and obesity in childhood and admase are under diagnosed. Benson
and colleagues (2009) found, in a large samplehdéiren and adolescents in Ohio, that
19% of the sample were overweight but only 10%heirt were diagnosed by health care
system as overweight and 23% of the sample werseobat only 54% of them were

diagnosed by health care system as obese. Thest@ngrevalence should aid us to
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diagnose pre-obesity and obesity conditions andwage adolescents and their parents to
recognize and treat these problems.

For these reasons, documenting and monitoring thgnitude of the increasing rates of
obesity in specific territorial areas is crucialuaderstanding and to identifying the role of
geographical and community characteristics anddisparities in order to implement
effective prevention programs aimed at reducing r@ehgnizing obesity and overweight

in adolescence.

2.3 ECONOMIC COSTS OBESITY-RELATED

Obesity is clearly related to increased mortalmygrbidity and disability rates (Branca et
al., 2007). The high prevalence of overweight ahdsity is significantly influencing the
global burden of disease and premature death (Kuditcke, & Lobstein, 2007).
As will be described in Chapter 3, obesity and wagght in adolescence increase the risk
of chronic diseases (e.g., type 2 diabetes), adisease (e.g. stroke) and disorders (e.g.
neurological and gastroenterological disorders)e Btonomic costs of inactivity and
obesity are found, in some studies, to be simdahe total estimated impact of cigarette
smoking in the United States (MacKenzie, Barte&l8chrier, 1994). Moreover, obesity
in childhood and adolescence influence the devedmprof health risks lifestyle-related,
traditionally characteristics of the adult popuwatie.g., type 2 diabetes) (Knai et al., 2007)
and continue into adulthood. For these reasonslyisig the development and costs of
childhood obesity should be useful to estimatepbtntial future adult burden (Knai et
al., 2007). Despite this, there are few studiesceomng the costs of obesity and
overweight in childhood and adolescents. For teason, the following data are mainly
referred to the adult population.
In general, the economic costs linked with obesitly be estimated by referring to:
= Direct cost.The direct costs are associated with health caseesy expenditure:
medical consultation and morbidity treatment, diggband premature death
caused by obesity. Referring to 15 European casitm 1997, the Sweden
National Institute of Public Health (NIPH, 1997)aadated that 3.7% of the overall
burden of diseasein Europe was attributable to high BMI. More regnthe

® The overall burden was measured in terms of yefadisability and premature death.

26



Global Burden of Disease study (WHO, 2005) fourat #round 7.8% of the global
burden was linked with obesity and overweight ie #WHO European Region.
Italy was at twelfth position among 27 Europeanntoas, in terms of total costs
due to death and disability adjusted for life yg@8LY)° attributable to high BMI
(WHO, 2005).

» Indirect costs.The indirect costs are associated with lost prodity due to the
absence from work or school caused by obesity. r@egtudies have investigated
the direct costs of obesity but few studies andesys have estimated the indirect
costs. Estimate of indirect costs in the UK and &mefound that these costs could
amount to twice the direct costs (House of Commidealth Committee, 2004).
Studies from other countries such as Germany otedrtates, on the other hand,
do not show large differences between direct amtirent costs (Branca et al.,
2007). However, the results from different studi{Bsanca et al., 2007; Burton,
Chen, Schultz, & Edington, 1998; Knai et al., 2QGUpporting the idea that obese
people have a higher risk of being absent from warkl of there being an
associated loss in productivity.

= Direct and Indirect costsFew studies assess both direct and indirect costs

associated with obesity simultaneously. A recentdt(Branca et al., 2007)
suggests that the obesity-related healthcare atzofor 6% of total care

expenditure in European Region and somewhat moradimect costs of lost

productivity. Other studies (Fry & Finley, 2005gferring to European countries,
found that the direct and indirect costs of obearty about 2-4% of each national
health expenditure.

» Individual costsThere is a lack of studies in the literature thestess the potential

economic consequences of obesity at the individea¢l (Knai, Suhrcke, &

Lobstein, 2007). However, a recent study shows timse people, especially
women, earn less than non-obese people (Bhattacl&a®undorf, 2009), due to

both decreased productivity and social stigma. & educational level, obese
people are more likely to miss school hours becatis@wver self-esteem, peer and
teacher stigmatisation or shame than non-obesde€@ogtner & Stunkard, 2003).
In any case, at the individual level costs havebesn fully studied and it is not

® DALY reflects the numbers of years of healthy lifst due to early death, disability or diseasea(®a et
al., 2007, p. 24).
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possible to obtain reliable estimates. Finally,alocosts, in terms of quality of life

and reduced physical functioning, are not consttleire economic estimates

(Colditz, 1999).
The direct or/and indirect costs linked with obgsitive been systematically investigated
in several countries, such as the United Stateg, (8turm, 2002; Thompson, Brown,
Nichols, Elmer, & Oster, 2001), UK (House of Commadthealth Committee, 2004) and in
almost all European countries (see Branca et @07 Zor a review). But what about the
Italian situation? As far as the economic costscanecerned, there are very few sources
available in Italy.
Based on UK data derived from Comptroller and Aard®eneral, Fry and Finley (2005)
have extrapolated the costs of obesity in 15 Ewopsountries (using country-specific
data). This study showed that in 2002 in Italy pine rata direct and indirect costs linked
with obesity were €5,435,000,000. However, thislgtis based on the assumption of trend
levels of obesity and total health care expenditum@ not on objective estimates.
Another study (Degli Espositi et al., 2006) fouhttthe estimated drug costs associated
with overweight and obesity in Ravenna were €5683.20 and €6,688,099.85,
respectively in 2001-2002. However, a limitation tbfs study is not it focuses on a
specific Italian geographical area and only assedseg costs and not the overall direct
costs associated with obesity. Moreover, the s&idESA (No published paper available),
carried out by the University of Milan (Center didmaceutical Economics) estimated in
2000 that the direct cost of obesity in Italy i9ab€22.8 millions, that correspond to 7%
of national health care costs.
In order to obtain more accurate and recent estsnabout the Italian costs of obesity, we
have also contacted by phone or email the Natimssitute of Statistics (no data available
about the obesity costs), the Italian associatioelmical diet and nutrition and the Health
Ministry (no reply). Concerning the indirect cosiSURISPES (EURISPES, 2004; De
Marchi, Casati & Tarlao, 2007) found that in 1t§1)2% of obese people are forced to work
less, and 12.5% have to change their work. Thik tddnformation suggests that further
research is required in Italy to assess the ecanamnd social impact of obesity in order to
effectively prevent and manage this problem.
Finally, all the estimates of costs reported héukl be read carefully for several reasons:
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1)

2)

3)

4)

5)

The variability of these findings is the resultsddferences in estimation methods,
definitions of obesity, population characteristecsl health care systems (Branca et
al., 2007);

Part of the increase in healthcare costs for opésitinked to the recognition of
new co-morbidities, new drug costs, as well anaase of obesity prevalence
(Branca et al., 2007);

The prevalence of overweight and associated cestgher than the prevalence of
obesity, but the majority of the studies estimate ¢osts only for obesity (Muller-
Riemenschneider, Reinhold, Berghofer & Willich, 80@ranca et al., 2007).
Therefore, it is likely that the costs reported kreer than the actual costs. For
example one study (Seidell et al., 2006) estimateat in the Netherlands
overweight surpasses obesity in terms of healthe cabsts. Moreover,
Quessenberry, Caan, and Jacobson (1998) founcdhitoverweight people had
higher healthcare costs than normal weight people.

The economic costs are calculated based on cudaat that do not take into
account the increasing prevalence of obesity (MiRiemenschneider et al., 2008).
This could underestimate the economic costs, becthes growing prevalence of
obesity should be linked with a higher economiaeur,

The individual risk factor (e.g. smoking) and $ifgle (e.g. sedentary behaviors)
interact and increase exponentially health risk&tae healthcare costs linked with

obesity.

Despite all these limitations, overall, studies gegl that obesity has reached epidemic
levels. Moreover, there is a clear consensus attmutassociation between obesity and
significant morbidity, mortality, and medical costsd about the high psychosocial health
risk in overweight and obese people and more dpeltyf children and adolescents, due to
the early onset of excess of weight problems. Ak tstudies also agree about the
importance of preventing weight gain in all rangegerweight and obesity), especially in

childhood and adolescence. While considering tlerglence and costs of obesity and
overweight we can ask ourselves, why is it impdrtanstudy obesity and overweight in

early adolescence and adolescence? And, what kicmhgequences in terms of health and
well-being are linked with adolescent overweight@e Will answer these questions in the

next chapter.
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CHAPTER 3

PHYSICAL AND PSYCHOLOGICAL CONSEQUENCES
LINKED WITH OBESITY AND OVERWEIGHT IN
ADOLESCENTS

Obesity is a complex, multifactorial disease thases from the reciprocal interactions
among genetic, metabolic, social, behavioral, pshadical and cultural factors (Kolotkin,
Meter, & Williams, 2001). In children and adolestnobesity and overweight have
several adverse effects on physical and psychabgiealth and well-being in the short-,
medium- and long-term (Hughes, Farewell, HarrisR&illy, 2007). These consequences
can extend into adulthood and can significantleetfindividuals’ psychosocial, relational
and physical health with a subsequent impact abaalkand a community level. In
particular, it is well recognised that obese anédraeight children and adolescents are
likely to become obese adults (Sweeting, WrightM&nis, 2005) while also showing an
earlier and greater severity of this condition (G, Chumlea, & Roche, 2002).
This chapter has the aim of discussing one mairstgure why is it important to study
obesity and overweight in early adolescence anteadence? To answer this question the
chapter will describe the risks and consequencebedity and overweight in adolescence.
In the literature we can identify two main levelsconsequences linked with obesity and
overweight:

1. Health and physical consequences;

2. Psychological, relational and social consequences.
In light of the general aim and focus of this reskawork, we will provide a general
description of health and physical consequencesaendill especially focus our attention
on psychological, relational and social consequ&nce
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3.1 HEALTH AND PHYSICAL RISKS RELATED TO OBESITY IN
CHILDHOOD AND ADOLESCENCE

Excess of weight problems in adolescence, and mticpkar obesity, are linked with
several diseases, chronic illness and increas&dofignmortality that will be described
below.

With the increase of obesity prevalence among wdnildand adolescents several lifestyle
diseases, typical of the adult population, are appg at these developmental stages. For
example, cardiovascular disease or type 2 dialmtlysbegan to be reported in paediatric
literature from 1980 on 1990 (Lobestein et al.,£200

It is also important to underline that medical dtiods become more serious with the
increased severity of overweight and with the premeaonset of weight problems. For
these reasons, the prevention of the managememteniveight and obesity in childhood
and adolescence is gaining importance. Indeedduictien of weight is associated with a
reduction of health risks (Kolotkin et al., 2001)ck as mortality risk and increased
longevity (Williamson, 1997), reduced cardiovascuiaks (Van Gaal, & Leeuw, 1997),
improvement of pulmonary function and sleep qudldg Leiva, 1998).

3.1.1. SHORT TERM HEALTH CONSEQUENCES RELATED TO
OBESITY

As suggested by Lobstein and colleagues (2004 thiee few organ systems that obesity
does not affect in child and adolescent populations

This paragraph has the aim of providing a geneedcdption about the physical
consequences of obesity and does not represetitedeeview of all physical illness and
consequences related to obesity. Table 1.1 sumesatize main disorders related to
childhood and adolescence obesity divided accortinthe organ systems that will be

described.
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Table 1.1. System and disorders related to childhobesity (Adjusted from Daniels,
2009; Lobstein et al., 2004).

Organ System

Main disorder

Cardiovascular

Metabolic/Endocrine

Pulmonary

Gastrointestinal

Skeletal/Orthopaedic

Neurological

Hypertension
Left ventricular hypertrophy
Atherosclerosis

Dyslipidaemia

Insulin resistance
Metabolic syndrome
Type 2 diabetes
Menstrual abnormalities

Polycystic ovary syndrome

Asthma

Obstructive sleep apnea

Non-alcoholic fatty liver disease
Gastro-oesophageal reflux

Tibia vara (Blount disease)
Slipped capital-femoral epiphysis
Flat feet
Ankle sprains

Increased risk of fractures

Idiopathic intracranial hypertensieng pseudotumour

cerebri)

Cardiovascular system consequencBsveral studies have found a relation between

obesity and cardiovascular disease in the adultulpgipn (Ingelsson et al., 2007).

However, today it is well recognized that childhagzksity has, in the short-term, adverse

effects on the cardiovascular system which sam@lar to those that are well known in

adults (Reilly et al., 2003). It seems that thecpss of arthrosclerosis begins in childhood

and is progressive (Daniels, 2009): studies fouedemal risk factors for myocardical
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infartum and plaque in the coronary arteries ofngpindividuals (Mahoney et al., 1996;
McGill et al., 2001). Forexample, Freedman and colleagues (1999), in a sawipl
American children (5-10 years-old), found that 58%wbese children had at least one
cardiovascular riskactor, 25% had two or more, and the odds ratiosh&vingtwo and
three risk factors were 9.7 and 48:5pectively, compared with non-obese children.
Obesity also plays an important role in the pathege of hypertension for children,
adolescents and adults (Sorof, & Danieles, 200B)d@ood levels of blood pressure and
the level of overweight in childhood are two of thein predictors of blood pressure level
in adulthood (Lauer, & Clarke, 1989).

Moreover, dyslipidaemia may occur in children addlascents as a result of obesity. The
most common abnormality associated with obesitgrisincrease in triglycerides and a
decrease in high-density lipoprotein cholesterahaly, studies have shown that young
individuals with obesity have, on average, gre#&ér ventricular mass (Laragh, 1995).
Left ventricular hypertrophy has been shown to beiradependent risk factor for the
development of cardiovascular disease, morbidityraortality in adults (Yoshinaga et al.,
1995).

We can conclude with the words of Reilly and cdleas (2003, p. 751) which affirm that
“obesity mediated cardiovasculaorbidity in adulthood can have its origins in dtibod
obesityand that the magnitude of this problem is likelyoéomuctgreater now than in the

past, following the epidemic of childhoollesity.

Metabolic system consequenc&3besity in adolescence is associated with a tyaoé

metabolic and endocrine complications such asimsesistance, metabolic syndrome, and
type 2 diabetes and, only for girls, menstrual aibadities and polycystic ovary syndrome.
Insulin resistance is a common problem in obesé&drem and adolescents (Malecka-
Tendera, & Molnar, 2002) and it is an importanttéadn the development of type 2
diabetes.

Previously reported only in adulthood, the typedbdtes in youth represents an important
consequence of obesity in children and adolescémisecent decades, the prevalence of
type 2 diabetes has increased in adolescence Ehidmaiel et al.,, 1996) and a review of
the American Diabetes Association (2000) repor& thhigh proportion, about 45%, of

the diagnosis of diabetes in children and adoldscare type 2 diabetes (non-insulin
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dependent form). Moreover, Scott and colleague®{1l9ound an excess of weight
conditions among over 90% of adolescents with ®mkabetes, while among those with
type 1 diabetes an excess of weight condition wasd in only about 25% of cases.
Moreover, in girls, early menarche (Freedman et a0D03) and abnormalities in
menstruation are part of the endocrine responsevirweight and obesity in girls
(Lobstein et al., 2004). Insulin resistance, asged with overweight, may increase the
insurgence of polycystic ovary syndrome in adolesee(Lobstein et al., 2004). Early
menarche and abnormalities in menstruation coudd & related with other physical
consequences (e.g., cancers of the female repredusgtstem) or psychological problems
(e.g., depression) (Mcpherson, Sellers, Potterti@igs Folsom, 1996; Stice, Presnell, &
Bearman, 2001). Conversely, overweight boys shdates sexual maturation than normal

weight peers (Wang, 2002).

Gastrointestinal system consequencébe major disorder at this level is the “non-
alcoholic fatty liver disease” (NAFLD), a disordeharacterized by “the accumulation of
macrovesicular fat in hepatocytes” (Daniels, 2009,562). This disorder is generally
progressive and can lead to hepatic fibrosis amthasis (Daniels, 2009). Even if the
mechanisms of this disorder are not fully undemrdi®udies suggest that obesity, insulin
resistance and type 2 diabetes are important aistiorfs.

Pulmonary system consequenc@dstructive sleep apnea is one of the main pulnmyonar

problems associated with obesity in both adolesceantl adults that, in turn, is associated
with cardiovascular disease risks (Daniels, 2009Qhstructive sleep apnea is also
associated with daytime somnolence, school diffies)] hypertension, hyperinsulinemia
(de la Eva, Baur, Donaghue, & Waters, 2002) and aisxy contribute to weight gain and
an increase in the severity of obesity (Daniel)B0A study has found abnormal sleep
patterns in 94% of severely obese children involveithe study (Silvestri et al., 1993).
Cross-sectional studies have also found an asswtibetween obesity and asthma in
children (Chinn, & Rona, 2001; Rodriguez, WinkleByn, Sundquist, & Kraemer, 2002).
However, it is difficult, especially in childhoodhd adolescence, to establish a causal link
between asthma and excess of weight (Rodrigudz, 082).
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Skeletal/Orthopaedic system consequendebesity and overweight can stress the

musculoskeletal system due to the impact of exoésgeight on the developing skeletal
system (Daniels, 2009). The most common orthopaedioblem related with severe

obesity is tibia vara in children and adolescents f@emoral epiphysis in early adolescence.

3.1.2 INTERMEDIATE  AND LONG TERM HEALTH
CONSEQUENCES RELATED TO OBESITY

Most studies also show that childhood obesity messipts in later adolescence and in
adulthood (Reilly et al., 2003). The maintenancetofldhood obesity in adulthood is more
likely if at least one parent is obese and if theraeight status is severe (Reilly et al.,
2003).

Moreover, Whitaker and colleagues (1997) underlivaed obesity in adolescence is more
likely to persist in adulthood than childhood olesin a broad sample of US adolescents
they found that 69% of obese children (6—9 yeas)oldent on to be obese as adults and
83% of obese early adolescents (10-14 year olds) we to be obese as adults. In any
case, depending on the method and sample chasdicterithe risk of an obese child
becoming an obese adult are 2 to 11 times higlzar thr normal weight peers (Zwiauer,
Caroli, Malecka-Tendera, & Poskitt, 2002).

Furthermore, an excessive weight during adolescprexicts a number of adverstects

on adult health, including increased mortality riske persistence of obesity represents a
health consequence because the medical consequepceted in the previous paragraph
can persist, worsen and became chronic in adultfadiuer et al., 2002) and new health
consequences can arise. For example, the incrdased pressure due to obesity in
childhood may lead to hypertension in adulthodtiéf excess of weight condition persists.
Even if few studies have investigated the long-teensequences of adolescent obesity
some authors report increased mortality risk inlthdod (Reilly, 2003; Zwiauer et al.,
2002). A Norwegian longitudinal study (Engelandjr@@, Sogaard, & Tverdal, 2003)
involving more than 200,000 people (aged 14-193)eaith 32 years of follow up, found
that mortality was higher among overweight peoplantamong normal weight people.
The mortality risk in the group of obese people Wagercent for males and 100 percent

for females higher compared with normal weight peopgMoreover, the mortality
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increased alongside increases in BMI: mortality @@gpercent higher among overweight
and 80 percent higher among obese people compatiechermal weight people. Finally,
until 29 years no significant differences were fdubetween normal weight and
overweight people in the percentage of deathsfdyuthe age range of 30-58 years, the
risk of mortality was more than 50 percent higheroag overweight and obese people

compared with normal weight people.

3.2 PSYCHOLOGICAL AND PSYCHOSOCIAL RISKS

Studies suggest that obese and overweight peopkrience poor psychological as well as
physical health (Wardle, & Cooke, 2005).

The role of psychological and psychosocial factorghe development of obesity and
overweight is recognised even if the attempts émiidly a specific personality type linked
with obesity are not adequately supported by pdjoulastudies (Kolotkin et al., 2001).
Obese people do not show more psychological dise@epathologies than normal weight
people and there is disagreement in literature tatim association between obesity and
psychopathology (Braet, 2005).

However, guidelines on obesity management in yquemple suggest thapsychosocial
problems are important consequences of overweightbesity (Edmunds, Waters, &
Elliott, 2001, p. 916): obese and overweight peoate more likely to experience
psychological distress and problems due to theiesx of weight (Braet, 2005; Kolotkin et
al., 2001; Stunkard, & Sobal, 1995). Some authéiesn@elson, & White, 1985) found that
only physical self-perception is negatively infleed by overweight (e.g., body image),
while other authors (Braet, Mervielde, & Vanderesgk 1997) found that other
psychosocial components are influenced by overvweaghwell (e.g., social interactions).
Moreover, obesity during adolescence negativeljuamfces psychosocial well-being in
young adulthood (Merten, Wickrama, & Williams, 2008

In the literature the most commonly reported anlisd psychological and psychosocial
consequences linked with obesity are: prejudicegranination, low self-esteem, body
image, quality of life and depressive symptomatplogiowever, the impact of
psychosocial consequences related to obesity liseimfed by socio-demographic factors
such as gender or ethnic groups (Viner, et al.620Qegative psychosocial outcomes due

to obesity are more prevalent among females thalesm@lerten et al., 2008; White,
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O’Neil, Kolotkin, & Byrne 2004). Moreover, the prakence of obesity is higher among
African American samples than among Caucasian s{flgden et al., 2006), but for the
higher prevalence or cultural belief and attitud®wt overweight, African American
people are more accepting of large body size thawc&sian people (Averett, &
Korenman, 1999; Ge, Elder, Regnerus, & Cox, 20@%ylting in a lower frequency of
negative psychosocial outcome. The psychologicdlpsychosocial problems linked with

obesity and overweight in adolescents will now bsaidibed.

3.21 HEALTH-RELATED QUALITY OF LIFE

The terms Quality of lif¢’ and “health-related quality of life refer to physical,
psychological, and social domain of health that ta@ninfluenced by an individual’s
experiences, beliefs, expectations and/or peraep(igolotkin et al., 2001).

Schwimmer and colleagues (2003) have investigatsldtiirelated quality of life in a
clinical sample of severely obese children and estg@nts in comparison with healthy
control children and adolescents in the USA. Treailts showed that obese children and
adolescents reported significantly lower levelsheglth-related quality of life compared
with normal weight children and adolescents. Moszpthe severely obese children and
adolescents showed very low levels of health-rdlaality of life (in terms of physical
functioning, social functioning and psychosocialdtioning) that were similar to children
and adolescents with the diagnosis of cancer. Stady underlined how severe the impact
of obesity is in terms of health-related qualitylié in children and adolescents, even if
this severity is less recognized by parents anchiza in obese people than in people with
other diseases. However, this study focuses onres@bese people and did not analyse the
quality of life in pre-obese or in non-clinical c@e people that are the majority of
adolescents with excess of weight problems, thezefthe generalizability of these
findings is limited.

Other studies (Hughes et al., 2007) suggest tleah#alth-related quality of life is lower
among obese children than non-obese children,riicpkar in the physical-health domain.
Moreover, this study (Hughes et al., 2007) founat tharents report significantly lower
levels of children’s health-related quality of lifean children themselves, especially for
non-observable domains such as emotional and daaigioning.
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Finally, studies using a community-based samplellidfis, Wake, Hesketh, Maher, &
Waters, 2005), found that parents and early adetgscreported significantly lower
physical and social functioning and health-relateehlity of life total scores with the
increase in weight. Health-related quality of N@s less in overweight early adolescents
compared with normal weight adolescents and in eb&dolescents compared with
overweight adolescents. Therefore, the qualityifefdifference was small for overweight
early adolescents and more marked for obese edolgscents. These results (Williams et
al., 2005) confirm a worse level of health-relatpaility of life in overweight and obese
children and adolescents compared with normal weigbple, even if the results are less
dramatic than those reported by clinical studieh{®mmer, Burwinkle, & Varni, 2003).

322 PSYCHOLOGICAL SYNTOMS, DEPRESSION AND SELF-
ESTEEM

Obese people reported more psychological symptddesg( Simonsson, & Ringqvist,
2005) such as depression, anxiety, sleep distueharervousness and suicidal thoughts,
compared with normal weight peers. More psycholalgeymptoms could reflect both a
direct consequence of adolescent overweight, bedutd also be an indirect consequence
of their negative life situation (e.g., negativedppomage, few close friends) (Berg et al.,
2005).

An ltalian study (Santinello, & Vieno, 2007a) foutidat overweight in adolescence is
linked with several psychosomatic symptoms. Ovegiveiadolescents reported feeling
“low” every week more often than normal weight papants. Moreover, some
psychological symptoms differ by gender. Overweiglds significantly correlated to
weekly headache (7.8% vs 4.5% non-overweight) aedkly backache (6.4% vs 2.8%
non-overweight) in males but not in females. Finatverweight co-occurred with weekly
irritability (15.1% vs 8.0%) only in female parfi@nts. Another Italian study (Verzeletti,
Dallago, & Santinello, 2007) confirmed these resuitthe Veneto Region of Italy, finding
that overweight and obese girls showed more psychasc symptoms than normal
weight females, and obese male adolescents repmitesl psychosomatic symptoms than

normal weight males, no associations were found deerweight males. This study

39



underlines that the frequency of psychosomatic $gmp increases with the increase of
overweight status in adolescence.

Moreover, studies on psychological correlates oéraeight found that obesity and
overweight can increase the frequency of depressieptomatology in adolescence
(Atlantis, & Baker, 2008). Indeed, the social stagrsation and discrimination linked with
overweight is associated with feelings of embamesg, shame and guilt that may, with
time, lead to more frequent affective disordersednan, & Brownell, 1995).

In addition, depressive symptomatology relatedhesity in adolescence can also extend
into adulthood (Anderson, Cohen, Naumova, & Mudl0& Franko, Striegel-Moore,
Thompson, Schreiber, & Daniels, 2005): studies fbansignificant association between
depressive symptoms linked with overweight in aslcdece and depressive symptoms in
young adulthood (Franko et al., 2005). A recentgt(Merten et al., 2008) suggests that
the longitudinal association between overweight depressive symptoms in adolescence
iIs moderated by gender. Obese female adolescqmist rmore depressive symptoms in
young adulthood as compared with normal weight femaThis association remained
significant while also controlling for the effect jprior depressive symptoms. However, no
significant associations between obesity and dspessymptoms in adolescence and
depressive mood in young adulthood were found fdolescent males. Depressive
symptomatology is linked with obesity especiallyywung adolescents and in girls due to
the vulnerability of social pressure linked withdyoimage in adolescence and in this
gender (Needham, & Crosnoe, 2005). Moreover, gida themselves as overweight more
often, in comparison with males (Ge et al., 200hjcl, in turn, increases the risk of
depressive symptomatology. However, other studiage hnot found any significant
moderation effect of gender (Goodman, & Whitaké02).

Another question which remains open in the litewais about the causal direction of the
association between overweight and depressive syngpin adolescence. Even if several
studies suggest that obesity leads to depressiew, $tudies have assessed the
psychological and cognitive mechanisms involvethia association, and few longitudinal
studies have assessed the relationship betweeityoaed depression in order to establish
the causal direction of this association (Goodn&aldyhitaker, 2002; Merten et al., 2008).
Indeed, even if much evidence suggests obesitytrieghd to depression, for example due

to a negative body image or feelings linked witltiab discrimination, other studies

40



suggest that depression might lead to obesity, ebaample through changing eating
patterns or the reduction of physical activity (@own, & Whitaker, 2002; Roberts,
Delger, Strawbridge, & Kaplan, 2003). The questimmcerning causal pathways in the
relationship between obesity and depressive moodcdolescence remains open, as
affrmed by Wardle and Cooke (2005, p. 432¢n‘ years of research have not fully
explained the nature of the association betweersigb@nd depression in children and
adolescents However, leaving aside the exact nature of #esal pathways, most studies
show a significant association between obesity deqgtessive symptoms, underlining the
need to pay more attention in preventive programssychological and social factors that
might influence both the conditions, for example tteduction of social isolation or
socioeconomic inequalities (Goodman, & WhitakeQ20

Finally, another psychosocial outcome linked wiltesity and depression in adolescence is
self-esteem. Overall the literature indicates a @sb@ssociation between low self-esteem
and obesity (French, Story, & Perry, 1996; Stra@¥)0). In particular, even if this
association is not especially strong, communityebastudies have found that obesity may
lead to low self-esteem among adolescents and yawindis (French et al., 1996). A
longitudinal study following children aged 9-10 y®&dor a period of 4 years (Strauss,
2000) found that obese children did not differ élf-®steem from normal weight peers at
the baseline but they had worse self-esteem dtinedpllowing years and this decline was
associated with greater feelings of sadness aralit@ss in early adolescence.

As far as the association with socio-demographaratteristics is concerned, low self-
esteem, like depression, affects girls more thays l{grench, Perry, Leon & Fulkerson,
1996; Strauss, 2000) and early adolescents an@saduits are more at risk, than young
children, of weight-related low self-esteem (Isra&l Ivanova, 2002; Zeller, Saelens,
Roehrig, Kirk, & Daniels, 2004). Moreover, this asmtion differs by race: white girls
report lower weight-related self-esteem levels thiack girls (Brown et al., 1998; Kimm
et al., 1997; Strauss, 2000).

Finally, perspective studies suggest that a highl Btdtus may lead to low self-esteem
levels (Brown et al., 1998; Hesketh, Wake, & Wat@@04; Strauss, 2000), however, other
studies suggest that low self-esteem levels preaalibigh BMI status three years later
(controlling for BMI level at baseline) (French ei., 1996) and involve similar

mechanisms previously described for depressive gymg
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323 WEIGHT PERCEPTION, BODY IMAGE AND BODY
DISSATISFATION

Community-based studies report greater body dsfaation in heavier adolescents
(Wardle, & Cooke, 2005): obese and overweight abaets are more at risk of perceiving
their body negatively which can lead to negativeeas on body image, and body
dissatisfaction (Braet et al., 1997; Huang, Normaabinski, Calfas, & Patrik, 2007;
Sjoberg, Nilsson, & Leppert, 2005).

Body image can be defined aan®individual’'s body-related self-perceptions arelfs
attitudes, and is linked to self-esteem, interpeasoconfidence, eating and exercise
behaviours, sexual experiences, and emotionallgidhiHuang et al., 2007; p. 245).

In the adult population a negative body image aadybdissatisfaction are linked with
lower general happiness, gratification for persantdractions, decreased sexual pleasure
and unhealthy eating choice (Huang et al., 2007).

In adolescence body image and body dissatisfacienlinked with unhealthy dieting
behaviors and several psychosocial and relatioral@ms (Ohring, Graber, & Brooks-
Gunn, 2002; Stice, & Bearman, 2001). For exampégative body-related psychological
constructs in adolescence (e.g., negative bodyenaagl body dissatisfaction) have been
associated with depressive symptomatology (Fra&kstriegel-Moore, 2002).

The relation between Body Mass Index (BMI) and bimdsgtge is particularly significant in
girls (Ricciardelli, & McCabe, 2001). Ge and coljeas (2001) found that adolescent girls
experience perceptions of being overweight to aatgreextent than males, and this
perception can increase the risk of depressive &ymgtology. Especially during
adolescence, girls are more sensitive about neghtidy image because of social pressure
to be thin and other cultural norms (Needham, &sGo®, 2005). Moreover, a review
study suggests that Afro-American girls considentkelves more attractive at higher BMI
level than Caucasian girls (Padgett, & Biro, 2008}hite adolescents reported body
dissatisfaction more often and perceived themsehgebeing “too fat” more frequently
than Afro American adolescents (Franko, & Strielgelere, 2002).

However, many obese and overweight children anteadents appear not to be aware that
they are overweight (Daniels, 2005; Wardle, & CqoR@05). For instance, Viner and
colleagues (2006) report that the appropriate péiaes of weight are low among

overweight and obese adolescents: only a smaleptage (less than half) of overweight
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and obese people recognise that they are “too hegils are more accurate than males
and no differences were found across differentcetiroups. However, other studies
conducted in the US found that adolescents are nagmirate about their weight
perception: 75% of girls and 40% of boys overweigttognised this status (Strauss,
1999).

Moreover, even if an overweight or obese adolespenteives his/her body realistically
and categorizes it as overweight, is not obvioustiwr this adolescent is satisfied or not
by their own body.. For example, in a Swedish st{B®lyrg et al., 2005) focusing on boys,
just 44% of the obese boys reported not being satisfigld their weight and just 21%
reported not being satisfied with their looks.

Finally, some limitations in this research topioshl be underlined: body image has been
measured in several ways across studies and tieeeti€es between body image and body
dissatisfaction are not clear. In practice, bodagm and body dissatisfaction are often
considered to be synonymous, resulting in theaktamd methodological confusion.
Further studies assessing differences, associatiodscausal relationship between “body
image” and “body dissatisfaction” are needed ineortb assess the role of weight

perception and satisfaction in the well-being oéoveight people.

3.2.4 STIGMATIZATION AND DISCRIMINATION

The greatest social problems for obese people,lliage ranges, are stigmatization,
prejudice and discrimination (Kolotkin et al., 200Dverweight and obese youths are
victims of prejudice and stereotype by peers (Kr&id<eel, 2001; Latner & Stunkard,
2003; Neumark-Sztainer et al., 2002b), educatorau¢ Yang, & Austin, 2004;
Neumark-Sztainer, Story, & Harris, 1999a), and préCrandall, 1995; Davison & Birch,
2004). This is particularly the case during childtiand adolescence when the formation
of social relationships is salient and when peaplay be especially vulnerable and
sensitive to weight stigmatization and its consegae (Puhl, & Latner, 2007, p. 557).

At a very early stage (already at age three) (CrafkeSteinwert, 1998), obese children
are, on the basis of their weight and appearanicgnatized (Braet, 2005; Kolotkin et al.,

2001). Consequently, the stigmatisation engendéems, guilt and embarrassment
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influencing relationships and social interactionghvwpeers and adults and increasing the
risk of affective disorders (Friedman, & Browndl§95).

School attendance for obese adolescents is mobdepratic, they like school less and are
more frequently absent than normal weight peersgBeal., 2005). They report suffering
violence and loneliness more often than normal tgagers, which may lead to bullying
and depression (Berg et al., 2005). Moreover, pegction and lower popularity are
associated with reduced psychological functionimgadulthood (Bagwell, Newcomb, &
Bukowski, 1998).

Studies found that prejudice and stigma are commoboth genders (Kraig, & Keel,
2001), while other studies have found that victatian and weight-based teasing are more
commonly reported by girls than males (EisenbergurNark-Sztainer, & Story 2003;
Neumark-Sztainer et al., 2002b). It may be posshmé¢ gender differences are linked with
the type, rather than the amount, of stigma (P&hLatner, 2007). As far as age is
concerned, weight stigmatisation and prejudicerbegearly childhood and become worse
with the increase of age (adolescence), followiggabmore tolerant attitude in young
adulthood (Latner, & Schwartz; 2005; Latner, Studka& Wilson, 2005). Some studies
also found ethnic differences in the expressiomeight bias among youth (see Puhl, &
Latner, 2007 for a review), even if the results eoatroversial, especially because few
studies have examined these differences with thdtneg difficulties of cross-comparison.
Moreover, the degree of excess of weight influenttes frequency and the degree of
stigma: the vulnerability to weight bias is greatanong people with higher levels of
obesity (Puhl, & Latner, 2007). Confirming the rikswf Janssen and colleagues (2004a),
a recent ltalian study (Verzeletti, Santinello, &eWo, In press) found a relationship
between BMI values and the frequency of bullyingtimization in adolescence. Obese
youths were at greater relative odds of being mistof bullying as compared with normal
weight and overweight youths, and overweight youtlese more at risk than normal
weight peers. This association remained signifiemen when gender and age effects were
controlled for.

Weight stigma in adolescence contributes to negaisychosocial, academic and physical
outcomes. For instance, studies suggest that weaigna mediates the relationship
between obesity and self-esteem and depressiomnfigsy et al., 2003). Moreover,

weight-related stigma influences poor body imagd arerpersonal relationships with
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peers: obese adolescents are less liked by pesssclhosen as friends and more rejected
than normal weight peers (Puhl, & Latner, 2007).

The consequences of prejudice and discriminatioratds obese and overweight people
strike again in later adolescence and in adulth@akrweight and obesity in adolescence
negatively influence the future socioeconomic satdi individuals (Gortmaker, Must,
Perrin, Sobol, & Dietz, 1993). Studies report tbaese people are considered as less
qualified for a job and having more emotional antklipersonal problems (Klesges et al.,
1990; Merten et al., 2008), they report lower ineoamd lower marriage rates than normal
weight people (Gortmaker, Must, Perrin, Sobol, &M2j 1993). Overweight and obese
adolescents, in particular females, are less likelgnrol in college or in higher education
(Ball, Crawford, & Kenardy, 2004; Crosnoe, 2007)haligh there is no evidence that
obesity is related to lower academic aptitude oratdesser desire to attend college
(Lobstein et al., 2004). Conversely, individualshna higher education level are less likely
to be obese and engage in better overall healtlavimh(Himes, & Reynolds, 2005;
Nayga, 2000).

Taking into account the several factors linked withesity and overweight involving
adolescents’ physical, relational, and psychosouiall-being, a growing number of
studies in recent years have studied the deteritsinaorrelates and mechanisms involved
in the onset and maintenance of overweight anditybi@sadolescence. So, what kind of
theoretical models are best able to explain oveyfneand obesity in adolescence? And,
what kind of theoretical models are adopted moshroonly in the research literature
concerning individual and environmental correlatesbesity and overweight? We will try

to answer these questions in the next chapter.
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CHAPTER 4

OBESITY AND OVERWEIGHT IN ADOLESCENCE:
THEORETICAL FRAMEWORKS

In previous chapters we have analysed the impatafcobesity and overweight in
adolescence in terms of prevalence, economic caesegs and impact on psychosocial
and physical health.
According to the energy balance equation, adipasaty be defined athe net result of
inadequate energy expenditure for the energy beogsumed’ (Baranowski, Cullen,
Nicklas, Thomson, & Baranowski, 2003, p. 23). Thoisesity and overweight are strictly
linked with the levels of physical activity, thevid and quality of nutrient intake (dietary
behaviors) but also with several obesity-relatdestyles (e.g., overweight is inversely
associated with daily breakfast consumption).
Several conceptual models are adopted in literaturexplain and to understand obesity
and overweight correlates and their inter-relatigmsin adolescence. The aim of this
chapter is to describe briefly the most common riétecal frameworks adopted in literature
to explain and, subsequently, modify obesity, owsght and their correlates in
adolescence and to answer two main questions:

1. Why adopt a preventive approach in managementesitband overweight?

2. What kind of conceptual models are most commonlgpsetl in the research

literature concerning individual and environmentarrelates of obesity and

overweight?
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41 MANAGEMENT OF OBESITY AND OVERWEIGHT IN
ADOLESCENCE: THE IMPORTANCE OF A PREVENTIVE
APPROACH

The individual clinical treatment of obesity andeoweight requires a considerable amount
of time and the experience of a multi-professidaam including, for example, physicians,
psychologists and so on. For adolescents who &eredg overweight today the treatments
are mainly palliative and designed to manage amtral rather than permanently resolve
the problem (Lobstein et al., 2004). The clinigap@ach also needs a long time, because
it should take into account the importance of algeh approach. Indeed, strictly modified
diets cannot be maintained for long periods of tiama strong rebound effects are
observed as consequences of strict diets. Moreavetyict approach could have both
adverse physical effects (e.g., low basic nutrietatke) and adverse psychological effects
(e.g., risk of developing eating disorders) (Lobstet al., 2004). Beyond the efficacy of
clinical approaches, that might even include phaotagical or surgical therapy, obesity
and overweight among children and adolescentsruaoatio rise (see Chapter 2) and is not
possible in terms of timing, costs and spread e$séhproblems to manage them adopting
exclusively a clinical approach. Some authors (tebset al., 2004) suggest that a clinical
approach is more appropriate to treat severe fafmaserweight, but that it is appropriate
that less severe forms of overweight are manageprimary care settings and with a
preventive approach.

Lobstein and colleagues (2004, p. 7) suggest thiatife management and control of
obesity and overweighiptevention is the only realistic solutibfor several reasons:

- given that prevalence of obesity and overweightioae to rise, it is important to
adopt not only a curative perspective, but alsaewvgntive approach in order to
reduce the risk of onset of overweight in the papah;

- adolescents’ obesity is likely to lead to obesity adulthood with stronger
psychosocial and physical health-related conse@sefsee Chapter 3);

- obesity and overweight are difficult to treat, esply for the cases with early
onset;

- some obesity prevention strategies aimed to edupeatgle (e.g., promoting

healthy dietary behaviors) can improve lifestylesd ehealth behaviors for all
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adolescents, both overweight and normal weight (adrethey are at risk of

becoming overweight or not).
Moreover, obesity and overweight have a complexolagly and, with a preventive
approach, different strategies can be adopted @amebusly (e.g., improvements in dietary
behaviors, raised levels of physical activity, patimg healthy lifestyles). For adolescents
who are moderately overweight, strategies to prefether weight gain (e.g., increase of
physical activity or the reduction of sedentary dogbrs) can also lead to a BMI decrease.
At the same time, for normal weight adolescents, dame strategies can be expected to
lead to maintenance of a normal weight status aneldaction of the risk of becoming
overweight.
Finally, obesity and overweight are not only an thsponsibility of the individual, but
they are also a social and community problem tinatlve several settings, such as school,
family, neighbourhood and so on. In order to imgrdahe effectiveness of preventive
interventions the use of a combined approach isat#s: an effective and ideal prevention
action should ensure that strategies and actioogted at different levels of interventions
and by various professional roles should be comeigary (Lobstein et al., 2004).
Even if the priority in the management of childhcat adolescent obesity is prevention
(Lissau, Burniat, Moskitt, & Cole, 2002; Lobsteinad., 2004) at different levels and with
different risk-groups, no current preventive pragsafor the management of obesity and
overweight is particularly effective, when comparedth the scale of the problem
(Campbell, Waters, O’Meara, Kelly, & Summerbell,08) Lissau, Burniat, Moskitt, &
Cole, 2002). This highlights the importance of sing this topic, of analysing the
correlates and the risk factors linked with obesityd overweight and their inter-
relationships, in order to improve the effectivened interventions aimed at reducing

obesity and overweight in adolescence.

4.2 CONCEPTUAL MODELS FOR THE STUDY OF OBESITY AND
OVERWEIGHT IN ADOLESCENCE

Several conceptual models have been adopted iitd¢heture to explain and to understand
obesity and overweight correlates, their intertfefeship and the mechanisms involved in

the onset and maintenance of overweight and obiesétglolescence.
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Overall, the theoretically frameworks that are ubkdébr the explanation of obesity and
overweight can be subdivided in two main categoties conceptual models that mainly
focus on individual characteristics and the ecaalgimodels. The next paragraphs will
describe the main conceptual models adopted toy stiesity, overweight and their
correlates using, as starting point, a recent vewaa this topic proposed by Baranowski
and colleagues (2003).

4.2.1 CONCEPTUAL MODELS FOCUSED ON INDIVIDUAL: A BRIEF
OVERVIEW

One of the conceptual models that focuses on iddals adopted to explain health
behaviors obesity related is the Knowledge-Attitis#havior model (Baranowski et al.,
2003; Bettinghaus, 1986; Lytle, 2005). The overddla of the model is that knowledge
(level and kind) influences the intention to camyt a particular health behavior
(Baranowski et al., 2003; Bettinghaus, 1986; Ly#605). Different kinds of knowledge
influence health behaviors, and the Knowledge-édig-Behavior (KAB) model tries to
explain the role of knowledge in health behaviocaplishment and to describe how
increased knowledge can gradually change the ididalis health behaviors (Baranowski
et al., 2003; Bettinghaus, 1986; Lytle, 2005). Esample, parents with lower levels of
knowledge concerning dietary behaviors are moeyliko have overweight children.

In this model the engine of change is knowledgectvitian promote changes in individual
attitudes and/or behaviors. Thus, health behaviotange is firmly linked with the
provision of information. However, this model dasst explain how behavioral changes
should occur and it assumes that the people’sthbaltaviors are based mainly on rational
choices. Moreover, no studies have demonstratédntemvention programs based only on
knowledge level lead to behavioral change for g lome (Contento et al., 1995), and how
different kinds of knowledge can predict a giveraltte behavior. For example, even if
knowledge seems related to the accomplishment gbkigdl activity, no changes in
physical activity behaviors seem to be influenced kmowledge accumulation alone
(Rinal, 2001). For these reasons, some authorsafBarski et al., 2003) suggest that
individual knowledge regarding health behaviors utiobe included in a broader
framework, for example, as mediating variables, omder to better understand the

mechanisms influencing health behavior.
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Another conceptual model, more often applied iis tieisearch topic is The Health Belief
Model (HBM). The HBM (Rosenstock, 1974; RosenstoSkecherm & Becker, 1994)
includes several sets of variables and construttiehware useful in predicting health
behaviors, including obesity and overweight.

According to the HBM, health behaviors are influethdy: (1) perceived susceptibility
(the individual’s perceived risks of contracting dimess or diseases), (2) perceived
severity (individual's perceived severity of disepé3) perceived benefits that might occur
as a result of the accomplishment of a behaviorp@treived barriers (the individual's
perception of the difficulties in performing a bela), (5) cue to action (e.g. mass media
campaigns, illness of family member). In a latersi@n of HBM self-efficacy was added
to the model, meaning a person’s belief about s skills to perform a specific behavior
as a resource able to change the behavior. Othdratimg factors were added in the
following version and adjustment of the model, sashsociodemographic characteristics
(e.g., age) or psychosocial variables (e.g., copimngtegies). However, beyond specific
changes, in this model the main motivation influegca health behavior is the level of
perceived threat (perceived susceptibility and gigex severity).

For example, each person has some cues aboutyoindisiencing the perceived threat of
disease and obesity-related quality of life. Thaltmebehaviors performed by each person
will be the result of the individual's perceivednedits, the perceived barriers and self-
efficacy. Thus, individuals choose to perform atipatar behavior with the aim of
minimizing the perceived threat (Baranowski et 2003).

However, the HBM also has some limitations. Fomeplke, studies found that people with
family members that have experienced cardiovasdig@ase do not change their behavior
by increasing, for example, their level of physieattivity (Kip, McCreath, Roseman,
Hulley, & Schreiner, 2002). Having a disease riaktdr is not always linked with the
individual's perceived susceptibility or with thetention to change their unhealthy
behaviors (Humphries, & Krummel, 1999). In factyso studies found discrepancies
between subjective perceptions of disease riskthadeal estimates (Baranowski et al.,
2003; Fisher et al., 2002). The knowledge and tigkvidual’'s perception of risk are not
necessarily linked with healthy behaviors as unided, for example, by the failure of fear-
based health communications in which only smallabedral changes are found (e.g.,
Witte, & Allen, 2000). Moreover, the HBM needs fuet studies on the topic of obesity
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and overweight because studies assessing dietdrgvioes and related lifestyles in
overweight and normal weight people are still lagki Finally, as Baranowski and
colleagues (2003) suggest, adolescents tend toeiper¢chemselves as immortal and
adolescence is characterized by few health symptdhesefore, a model based on
perceived seriousness of and susceptibility mightie the most suitable model to explain,
study and promote changes in dietary behaviord@odirelated lifestyles in adolescence.
Another conceptual model focused on individualshe Theory of Planned Behavior
(TPB) (Ajzen, & Madden, 1986; Ajzen, 1991), onelod theories most commonly applied
to study nutrition behavior, physical activity afabd-related lifestyles. The TPB asserts
that the probability of performing a behavior iglier when people intend to carry out that
behavior (higher level of intention). In turn, theention to perform a behavior is higher
among people with a positive attitude and highdajestiive norms toward that behavior
(Baranowski et al., 2003). The attitude towardskiakavior referstd the degree to which
a person has a favourable or unfavourable evaluatis appraisal of the behavior in
questiofi, the subjective norms are defined #ise’ perceived social pressure to perform or
not to perform the behavior(Ajzen, 1991, p. 188). Finally, the intentionjnfluenced by
perceived behavioral control, that is defined #&se“perceived ease or difficulty of
performing the behavior and it is assumed to reffest experience as well as anticipated
impediments and obstaclg®\jzen, 1991, p. 188).

The TPB is the theory with most empirical validatim the topic of nutrition behaviors
and food-related lifestyles. In adolescence thisdehoexplains different amounts of
variance, depending on the dependent variableg beuestigated, for example the TPB
explained 7% of variance in fruit and vegetablalet (Lein, Lytle, & Komro, 2002), 35%
in soft drink intake (Kassem, Lee, Modeste, & Jabns 2003), 6% in carrying out
vigorous physical activity (Trost, Saunders, & We802).

Like the other models, the TPB has some limitati¢hs Some behaviors are not under the
individual’'s control, for example, studies found ath sugar-sweetened beverage
consumption may not always be a planned behavioenfi€rs et al., 2006). (2) The
behavior cannot always be controlled by the indigits intention (e.g., in a family with
low socio-economic status, physical activity leveds be influenced, for example, by poor
access to appropriate physical activity facilitieBpr these reasons, at present, many

modified versions of the TPB can be found in litera: for example, some studies have
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added new variables to extend the model (e.g., Inmorans) (Conner, & Armitage, 1998),
other studies have hypothesized a mediation effieatided micro-level determinants (e.g.,
parenting practice) between intention and behafder Bruijn, Kremers, de Vries, van
Mechelen, & Brug, 2007). (3) The mechanisms fomgjirag the components of TPB are
not fully understood, limiting its application inrgventive intervention programs
(Baranowski et al., 2003). (4) While in the TPB,stdl and social variables are
hypothesized to be influencing behaviors, thouglaitudes, subjective norms and
perceived behavioral control, studies found thaB T®unable to fully explain the role of
distal variables and their influence on health bédra (Conner, & Abraham, 2001; de
Bruijn et al., 2005; de Bruijn et al., 2007).

Finally, as well as the Theory of Planned Behawuiog, Social Cognitive Theory (SCT) is
one of the theories most commonly applied to undeds dietary behaviors, physical
activity and food-related lifestyles.

The SCT is based on the idea that health behasitie result of reciprocal interactions
between environment and person. The fundamentatmmis for understanding health
behavior are, at the individual level: skills, sefficacy, and outcome expectancies and, at
the environmental level: modelling and availabiliBeople can change their behavior with
several strategies linked to the ability to conttbeir behavior through self-control
(Bandura, 1986; Cullen, Baranowski, & Smith, 200Td)e primary motivational strength
in changing behavior, in this model, is the outcaRpectancies, and the main resources
for this change are the individual’'s skills and-sdficacy (Baranowski et al., 2003).
Several studies have tested the SCT in relatiatigtary behaviors, physical activity and
obesity, with the results being quite varied (seeaBowski et al., 2003 for a review). In
general, among adults, self-efficacy seems morate@lwith the intention to perform
healthy eating practices than outcome expectan@bgseshka, Woolcott, MacKinnon,
1993). However, among children and adolescent®thez less studies available on the
role of self-efficacy and outcome expectancies #mal results are influenced by the
dependent variables of the study and by socio-despbic characteristics (Ball et al.,
2009; Corwin, Sargent, Rheaume, & Saunders, 19%%niRow et al., 1997; Strauss,
Rodzilsky, Burack, & Colin, 2001; Trost, Kerr, Wa&i Pate; 2001).

However, the SCT has explored several construdkseimcing dietary behaviors, food-

related lifestyles and physical activity, with irgsting results for preventive interventions
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(Elder et al., 2007), even if the results should dgemeralized to patterns of dietary
behaviors to reduce the fragmentarily of currendlifngs. Finally, the mixed results found
with children and adolescents (Baranowski, CulkBaranowski, 1999) might reflect the
importance ofenvironmental variables in the developmental agewlich there is less

individual control, compared with adulthood, inner of dietary behaviors and physical

activity(Baranowski et al., 2003).

4.2.2 ECOLOGICAL THEORETICAL FRAMEWORKS

In obesity and overweight research, ecological nsodeve received more attention,
especially in recent years because of the low ptigdi power of conceptual models
focused mainly on the individual and the limitedeefiveness of preventive programs
(Baranowski et al., 2003; Contento et al., 1995pn$equently, ecological and social
frameworks have gained importance in the literatdoeusing more attention on the
influence of social and physical environments oalthebehaviors and on the interaction
between individual level factors and social leadtors (de Bruijn et al., 2007).

Obesity is a societal problem, and psychologicalie®need to recognize that people live
in an obesogenic environment, which can influereepfe on a macro- and a micro-level,
as well as on psychological and individual lev@8gsagt, 2005).

Indeed, beyond the individual responsibility, thevieonment directly affects health
(Macintyre, & Elllaway, 2000) at different levelshrough “multilevel (e.g., regions,
nations, states, cities, and neighbourhoods), rstiitictural (e.g., physical environment,
socioeconomic status, and social capital), multdaal (e.g., diet, physical activity,
smoking, and stress), and multi-institutional (elgcal government, family, and local
agency)’influences and the interrelationships among thefieeinces (Baranowski et al.,
p. 32). People are vulnerable to relational, scama environmental pressures that can raise
the risk of overweight. For these reasons, obesity overweight prevention and research
should involve the individuals and the differentdbs (micro and micro settings) of the
obesogenic environment (Lobstein et al., 2004).

One of the first “ecological” paradigms to expléire equilibrium fat store that can lead to
obesity and overweight was proposed by Egger anchidwmn (1997). The paradigm,
represented in Figure 4.1, affirms that the equiiin of fat is influenced and caused by

three main factors: (1) Biological influences (e.age, gender, genetic and hormonal
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factors): these factors are considered unchangedbleever, as the authors affiffihese
biological influences explain much of the variamtdody fat in individuals within a given
environment, but they do not explain the large pajon increases which represent the
epidemic itself” (Egger, & Swinburn, 1997, p. 479); (2) Behaviomafluences (e.g.
physical activity): these factors are influencedatlyer psychological and cognitive factors
(e.g., beliefs, attitudes); (3) Environmental ieihces: these influences include both
macro-environmental factors (factors involving thigler population, such as mass media
advertising) and micro-environmental factors (fastovolving settings proximal to the
individual, such as the proximity of fast food @i4).

Figure 4.1. Ecological paradigm for understandingraveight and obesity proposed by
Egger and Swinburn, 1997. (Source: Egger, & Swinpu®97, Figure reprinted with the
authors permission).

Mediators Moderators
Equilibrium  _  Energy _ Energy 3 Physiological
fat stores intake expenditure adjustment
Influences
Biology Behaviour Environment

Moreover, the equilibrium levels of body fat is megdd through individual energy intake
and/or energy expenditure and moderated by num@ioysological adjustments.

This theoretical framework is useful for understagdthe complex relationship between
different domains influencing obesity (behavioryieonment, biology). However, some
limitations should be underlined: first it doesrékplain how environmental factors
influence overweight and obesity, secondly it i$ dear how micro-environmental and
macro-environmental factors interact with differegasults on individual behaviors and

lifestyles. Finally, as the authors asseitis paradigm is more helpful in explaining
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changes in body fat within an individual over tinbey it does not account for the wider
influences within and around individuals on obésfBgger, & Swinburn, 1997, p. 477).
Another interesting contextual and ecological framek to explain the predictors of child
weight status has been proposed by Davison andch B2001). The authors focus the
attention on childhood overweight and obesity topmse a conceptual framework (Figure
4.2) useful for the study of the complex and matibrial aetiology and risk factors of
these phenomena. The conceptual model is basetieofEtological Systems Theory”
(Bronfenbrenner, 1979; Bronfenbrenner, 1986, Bnofenner, & Morris, 1988) and
describes the interrelations between individualreegght risk factors (dietary intake,
physical activity, and sedentary behavior) and extal (familial and community)
characteristics that might influence individual owveight risk factors. In line with the
“Ecological System Theory”, the authors underlite tmultilevel influences on child

weight status including individual, micro- and macsetting of influences.

Figure 4.2. Ecological model of predictors and rfsktors of childhood overweight.
(Source: Davison, & Birch, 2001, p. 171; Figurernefed with the authors permission).

Community, demographic,
and societal characteristics

Sacioeconomic
status

Ethnicity =
Parenting styles and

family characteristics

S Peer and sibling
Elad feecaie interactions

practices

School lunch
programs

Crime rates and
neighborhood
safety

Child characteristics

and child risk factors* Family TV

viewing

Types of foods
available in the
home

Age

Gender
Parent
monitoring of

child TV viewing

SEDENTARY
CHILD BEHAVIOR

DIETARY WEIGHT
INTAKE STATUS

Work hours ¥
Nutritional

knowledge

Parent preference
for activity

PHYSICAL
ACTIVITY

School physical
education
programs

Familial susceptibility to
weight gain

Parent

dietary intake Parent activity

patterns

Leisure time

Parent food
preferences

Parent encouragement of
child activity

Parent weight
status

Family leisure time
activity

Accessibility of
recreational facilities

Accessibility of convenience
foods and restaurants

56



However, even if these different levels interactd aare influenced by reciprocal
interrelationships, the mechanisms and the prosess®lved in these relations are not
fully understood and addressed by research aneptige intervention studies.

Overall, the conceptual model shows that child ati@ristics interact with familial and
societal characteristics that influence the develemt of overweight and obesity. The main
individual correlates linked with child overweighte: dietary intake, levels of physical
activity, and sedentary behaviors. The impact ebéhrisk factors is moderated by socio-
demographic child characteristics (age, gender,saisdeptibility to weight gain). Finally,
the child weight status is influenced mainly byrgrding styles and family characteristics
(including peers) and community and societal chtaretics (including school system).

All these factors should be considered togetheletermine the risk to the development of
overweight and obesity and to study their determttiaHowever, studies assessing
predictors of childhood overweight generally hade@ed approaches that do not reflect
the contextual complexity of childhood overweighevdlopment and maintenance
(Davison, & Birch, 2001).

Even if this framework (Davison, & Birch, 2001) givan important theoretical framework
which is useful to conduct studies on risk factar&l development of overweight and
obesity, one limitation should be underlined: trenfework is not focused specifically on
adolescent overweight and obesity. However, agnadfi by Braet (2005, p. 19}he
development of obesity is identical in children andadults. However, adolescence is
also defined asdhe of the most dynamic and complex transitiorthénlifespai (Story,
Neumark-Sztainer, & French, 2002, p. 40). The ptalsidevelopmental, and social
changes that occur during adolescence can influeatag habits and lifestyles. For
example, evidence suggests that dietary qualityirgecfrom childhood to adolescence
(Morton, & Guthrie, 1998) and the role of physiegipearance and body weight become
more important for peer relationships and sociaéptance (Story et al., 2002).

Another broader conceptual framework has recergbnbproposed by Neumark-Sztainer
(2005). The author presents this framework for wstdeding factors affecting weight-
related problems (including overweight, but alsayomage, disordered eating, body
dissatisfaction and so on). Therefore, the fram&uw®not focused exclusively on obesity
and adolescent weight, but it analyzes the factofisencing a broader spectrum of

weight-related problems in adolescence.
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Figure 4.3. Factors affecting weight-related proldgNeumark-Sztainer, 2005, p. S136, Figure regdimtith the authors permission).
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The framework is developed by merging two theoattiheories: the social cognitive
theory (SCT) (see Paragraph 4.2.1) to understaadnltiple influences that have an
impact on food behaviors (Baranowski, Perry, & BBrcl997) and the ecological
perspective (Bronfenbrenner, 1979) to describeofacinfluencing eating behaviors. In
both these theories the central principle is tha&precal determinism that means that
“behavior and environment are reciprocal systems #rat influence occurs in both
directions. The environment shapes, maintains, @strains behavior, but people can
create and change their environme(gtory et al., 2002, p. 41).

In the model, weight-related problems are recipipagafluenced by six levels: individual
influences, familial influences, peer influencesh®l and other institutional factors,
community factors and societal factors. Moreovdre tframework emphasizes the
interaction and the integration of factors withimdaacross different levels of continual and
reciprocal influence.

Even if the ecological and social models could bally useful for obesity prevention
(French et al., 2001a) more research is neededds e limitations previous described.
Although it is well understood that the causes afing behaviors are multi-factorial,
involving cultural, environmental, relational andividual factors (Contento et al., 2006),
etiologic research has predominately focused onvishabl level determinants (e.g.
attitude) or on factors within a single domain (ebghavioral determinants) (Haines,
Neumark-Sztainer, Wall, & Story, 2007). Moreovére iinterventions aimed at modifying
adolescent eating behaviors and preventing or reguabesity and overweight have had
mixed results and have shown limited effectivenédsis is partly the result of an
inadequate understanding of factors and their neli@ionship associated with adolescent
obesity and overweight (Story et al., 2002).

Based on these limitations and on awareness alh@utilhportance of influences at
different levels, the next two chapters have the @i describing the main factors, reported
in literature, that at different levels influendeese phenomena. The perspective of the last
two ecological conceptual models just describedvigm, & Birch, 2001; Neumark-
Sztainer, 2005) will be one of the main sourcegtatbto identify factors which influence
obesity and overweight of two studies in the presenk.

The next two chapters will be dedicated to desctitee most important individual and

contextual factors which influence excess of wemoblems in adolescence.
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CHAPTER 5

OBESITY AND OVERWEIGHT CORRELATES AT
THEINDIVIDUAL LEVEL: SOCIO-DEMOGRAPHIC
CHARACTERISTICS AND OBESITY-RELATED
BEHAVIORS AND LIFESTYLES

As described in the previous chapter, several faadbthe individual-, micro- and macro-
environmental level can influence obesity and owsght in adolescence (Davison, &
Birch, 2001).

This chapter has the aim of describing the maimetates of obesity and overweight in
adolescence at the individual level: genetic fagt@ocio-demographic characteristics,
dietary behaviors, physical activity and food-rethtifestyle behaviors. This chapter will
therefore answer three main questions: What arendivétional and behavioral factors at
the individual level which can promote obesity anrweight in adolescence? Why are
these factors related to obesity and overweight®, Aiww do these individual correlates
interact and change in relation to adolescentstigeand age?

Even if, these correlates will be described sepbrathey interact (see Chapter 4) and are
influenced by reciprocal inter-relationships th&iage and influence the adolescents’

behaviors.

5.1 GENETIC FACTORS

Both height and weight have a heritable compon&neview study (Farooqi, 2005) has
suggested that genetic variables are able to explpercentage from 40% to 70% of BMI.
Studies on twins found that in childhood the hawddiity of BMI is about 66% (Reillym
& Wilson, 2006). Overall, beyond the specific résplall the findings on genetic
components show that genetic factors influence itigévidual’s susceptibility to gain
weight (Sweeting, 2008).
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Recently, Wisniewski and Chernausek (2009, p. &tehaffirmed thatthe genetic impact
on obesity is indisputable, but the genes invobsedonly beginning to be identified. (...).
However, obesity in the vast majority of affectedividuals is not caused by a single gene
mutation. Rather, excessive weight gain in theskviduals is associated with modest
variations in the expression of many genes thagnnvidded together, lead to a robust
increase in adiposity

Moreover, the alteration in the balance betweenggnmtake and energy expenditure is
influenced by several complex molecular and biaabfactors influencing, for example,
the perception of appetite and satiety (WabitsdbQ52. Some examples of systems
involved in the energy-balanced mechanism are gpothalamus, the sympathetic and
parasympathetic nervous system, or the hypothalaypophysio-thyroid axis (Wabitsch,
2005). In addition, several hormones interact thu@mce the energy balance; some
examples are: insulin, leptin, adiponectin, ghrelin

However, it is not the aim of this work to assess tomplex genetic, molecular and
biological factors influencing obesity and overwdigdevelopmert Indeed, the
development of obesity and overweight in the majoof the cases is a multifactorial
phenomenon in which a genetic predisposition iscéd by several environmental factors
that are not, at present, fully understood (Wahit005). The effects of predisposing
genes can be increased or diminished by exposurelé¢gant behaviors through gene-
environment interactions (Bouchard, 2009).

In addition, several authors (Farooqi, 2005; Renda@nson, & Jebb, 2005; Sweeting,
2008) object that a genetic predisposition to geerght has existed for awhile and it is not
possible to explain the increasing rates of obeaity overweight across countries. This

demonstrates the central role of contextual andr@mwental factors (Sweeting, 2008).

5.2 SOCIODEMOGRAPHIC CHARACTERISTICS

Socio-demographic characteristics may be considasdddividual factors influencing the

risk of developing overweight and obesity. In parar, following the international

" Possible reviews studies to further explore the of genetic, molecular and biological factors Begsh,
Farooqi, & O’Rahilly, 2000; Bouchard, 2009; SchwakiVoods, Porte, Seeley, & Baskin, 2000; Wabitsch,
2005.
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literature, we will describe hereafter the linkweén obesity and overweight and the main

socio-demographic characteristics: gender, ageja and socio-economic status.

5.2.1 GENDER

One of the main socio-demographic characteristickuded in studies about obesity and
overweight in adolescence is gender. Even if tlsable is included in almost all the
research on this topic, for example as a contrabbe, very few studies have focused
their attention on explaining and understanding dgendifferences, especially in
adolescence (Wisniewski, & Chernausek, 2009).

Males and females show differences at two levele€ding, 2008): biological differences
(sex differences) and social and cultural diffeemn¢gender differences) (Bird & Rieker,
1999, Krieger, 2003). However, in the insurgencd #me maintenance of obesity and
overweight these two levels are reciprocally irdgkzted.

Males and females show differences concerning tis&rilwition of body fat. These
differences begin during the pre-pubertal and plaberge and are partially hormonally
controlled (Sweeting, 2007; Sweeting, 2008). Foanegle, with similar weight, in pre-
pubertal age girls show more visceral fat stores thoys. In pubertal age, on the other
hand, boys have a greater waist circumference thiarales, and females show greater
extremity and hip fat than males (Wisniewski, & @rausek, 2009). As previous
explained, the distribution of body fat, especialydominal fat, is relevant because it is
closely related with health risks. However, thetrthsition of body fat can be addressed
only using direct measures with subsequent probldoes to costs, acceptability and
handiness (see Paragraph 1.1), especially in popuistudies.

As far as gender differences are concerned, casis@l findings can be found in the
literature. On one hand, some recent studies (lissal., 2004; Sweeting, 2008) show no
consistent gender differences in the prevalenagbesity and overweight. On other hand
the Health Behavior in School Aged Children (HBS@)ss sectional survey, using BMI
self-reported values categorized with IOTF cut{@fble et al., 2000), found that boys are
significantly more likely to be overweight than IgifCurrie et al., 2008a; Huang et al.,
2009). Involving 41 countries, the study found tivetles are more likely to be overweight

in about half of countries, among 11 year-old asicdats, and in the majority of countries

63



among 13 and 15 year-old adolescents (Currie gf@08a). HBSC findings are in line
with other studies underlining a higher prevaleatebesity and overweight among males
between 1986-1998 (Strauss, & Pollack, 2001).

Drawing general conclusions is particularly difficdue to different methods employed to
assess and define obesity in different studies. é¥ew in consideration of these mixed
results, some authors (Reilly, 2005; Sweeting, 20@8e suggested that in this research
topic, gender differences should always be adddesse

Finally, beyond the prevalence of obesity and oeggit, gender differences can be found
in research focusing on other behaviors and obesli&yed correlates. Gender differences
can be detected, for example, in the accuracy aghweerception or body image (more
accurate in females) (Martin, Frisco, & May, 2008e Chapter 3), in the susceptibility to
family and environmental factor obesity-relatedgftér in females) (Wisniewski, &
Chernausek, 2009), and in the frequency of physicavity (higher in males) confirming
the necessity and the importance of testing gedifferences in studies on overweight.

5.2.2 AGE AND ETNICITY

Two other sociodemographic characteristics linkeh wobesity and overweight in
adolescence, even if less studied than gendeagarand ethnicity.

The HBSC cross sectional survey found, in 41 ceemitia weak relationship between age
and obesity among adolescents aged 11, 13 andal$s (@urrie et al., 2008a). The study
only underlined lower levels of overweight and atyesmong 15 years old females
compared with 11 years old females (Currie et28lQ8a), no other age differences were
found. Also other studies (Huang et al., 2009) tbtew consistent results across countries
about the association between age and BMI statasig@dolescents.

Moreover, beyond the prevalence, BMI is persistgom childhood to adolescence
(Johansson, Arngrimsson, Thorsdottir, & Sveins&iQ)6), but also from adolescence to
adulthood (Monteiro, & Victora, 2005) (see Chagdtemnd 2).

The prevalence and correlates of overweight andistheof overweight in children and
adolescents from different ethnic groups is a sdeimographic characteristic that has

been studied less than gender or age.
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However, recent studies suggest that ethnic miesritave a higher risk of obesity and
overweight (Adams, Boscarino, & Laraque, 2008; Heatsal., 2003; Kaufman, Popkin, &
Gordon-Larsen, 2009). Some authors found that bigher risk is mainly due to
disadvantaged socio-economic status (Kaufman,e2@09), but also in part due to poor or
lacking health provision (Hass et al., 2003). Hogreweven if the interaction between
ethnic group and socio-economic status is importantexplaining disparities in these
health behaviors, more studies are needed to oorifirs result across different cultural
contexts. Moreover, there are mixed findings inlitezature because these differences are
also influenced by other factors such as lifestglegulturation, and cultural beliefs and
practices (Hass et al., 2003).

Hass and colleagues (2003) have observed that /Rsieific Islanders and Latinos
adolescents are significantly more likely than Wsitand Afro-American peers to be
overweight. A retrospective study (Adams et alQ&0involving children and adolescents
from a US school-based health centre, found thabrnty ethnic groups are more at risk of
being overweight and, among different ethic groupsspanic/Latino children and
adolescents show the highest percentage of peolpte ake overweight or at risk for
overweight. Another study carry out in London (Taykt al., 2005) found a higher
overweight and obesity prevalence among Black Afrigirls and among Indian boys.
Moreover, ethnic group membership is importantnifiuencing, not only prevalence, but
also individual attitudes toward overweight. Forample, studies found that African-
American people show more positive attitude towasstess of weight (Averett, &
Korenman, 1999). This positive attitude is paréelyl important as it is a protective factor
against psychosocial comorbidities and overweightd obesity-related outcomes, even if
this positive attitude is influenced by statusiatteent (Merten et al., 2008). Another study
(Ge, et al., 2001) found that being obese has megative effects on emotional well-being
for White adolescents than for African AmericarHigpanic peers. However, other studies
support these finding only partially. In fact, Memtand colleagues (2008) found that even
if African-American people show more positive afties toward excess of weight, obesity
status is linked with poorer emotional well-beinglalepressive symptoms for both White
and African American females.

Moreover, little is known about the prevalence besity and overweight in immigrant

populations. A recent study, carried out in the With a broad sample of children and
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adolescents aged 10-17 years, found a variatiorthén prevalence of obesity and
overweight among 12 different ethnic-immigrant gwbups (Singh, Kogan, & Yu, 2009).
In particular, all ethnic-immigrant groups showedoaver prevalence of obesity and
overweight than US-born peers. These lower levélsbesity and overweight among
immigrant groups seem due to two main factors.tHmsmigrant sub-groups report lower
total calorie and fat intake compared with US-bpaer. Second, immigrant sub-groups
have healthier obesity-related lifestyles (e.g.remegular physical activity) than US-born
peers. Other possible explanations are linked,efcaample, to higher levels of social
support perceived by immigrant sub-groups. Howetlexse differences in the prevalence
of obesity and overweight among immigrants’ subdg are also influenced by
generational status. The prevalence of obesity amiweight among immigrant people
increases with each successive generation forwbite and black people, but not for the
Hispanic ethnic group (Singh et al., 2009). Ovethk lower risk of immigrant people for
overweight or obesity tends to decrease with tleegse of acculturation levels and years
of residence (Singh, & Hiatt, 2006).

5.2.3 SOCIO-ECONOMIC STATUS

As far as socio-economic status (SES) is concerhed, different trends should be
underlined (Matijasevich et al., 2009). On one handndustrialized and rich countries a
higher prevalence of obesity and overweight wasidloamong people with low socio-
economic status. On the other hand, in poor anéldping countries a higher prevalence
of obesity and overweight was found among peoplt wigh socio-economic status
(Lobstein et al., 2004; Wang, 2001). This may be dwo the fact that in developing
countries people with high SES have more accesgotmalized and industrialized food
(e.g. calorie-dense food) (Sobal, 2001). Howeverrag industrialized and rich countries
not all the studies found a higher prevalence ofreeight in low SES sub-group
populations and mixed results can be found. A recewiew (Shrewsbury, & Wardle,
2008), including 45 studies, on the associatiombeh SES and adiposity found that SES
was inversely associated with adiposity in 19 sisdino association was found in 12
studies and in 14 studies mixed results were faamdng sub-group populations. These

mixed results are partially due to the differenttimels adopted in the literature to
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operationalize socio-economic status (including SiBa8icators, parental education,
parental occupation, indices of family income orghbourhood SES). HBSC data on
2005/2006 survey also found a relation between @BSceptualized as family affluence)
and overweight in about half of the participant mivies (Currie et al., 2008a). Low SES
was associated with higher prevalence of obesity @verweight, especially for girls
(Currie et al., 2008a).

The association between SES, adiposity and othap-siemographic characteristics in
school-aged children is more complicated. As fargaader is concerned, overall, the
association between SES and adiposity is signifitmnboth boys and girls (Shrewsbury,
& Wardle, 2008). However, some studies found sigaift associations only for girls (De
Spiegelaere, Dramaix, & Hennart, 1998; Mamun, Lawl@’'Callaghan, Williams, &
Najman, 2005; Matijasevich et al., 2009) or only foales (Gnavi et al., 2000; Griffin,
Younger, & Flynn, 2004). Some evidence, in contragggests that SES differences about
overweight are significant in both genders, but st®nger among females (Wardle,
Henning-Brodersen, Cole, Jarvis, & Boniface, 2006).

As far as age is concerned, longitudinal studiemdothat low SES in early life was not
associated with adiposity in childhood, but thisasation is significant later in adulthood
(Parsons et al., 1999). Cross-sectional studiegestigan overall inverse association
between SES and adiposity in childhood (Gordon-dmrédair, & Popkin, 2003; Lobstein
et al., 2004; see Shrewsbury, & Wardle, 2008 foevaew), however, some studies have
not found an association (Jansen, & Hazebroek-Kahipar, 1997; Timperio, Salmon,
Telford, & Crawford, 2005).

Moreover, some studies found, using a multidimemaioneasure of SES, ethic differences
in the relationship between SES and obesity, ealedor females (Scharoun-Lee, Adair,
Kaufman, & Gordon-Larsen, 2009). Unfortunately,dsts on this topic are really lacking,
and no general conclusion can be drawn.

Overall, findings underline the importance of stindysocio-economic status as a variable
that influences adiposity in children and adolettemMoreover, among the several
methods to operationalize SES in literature, themtal education level, and in particular
maternal education level (Romon, Duhamel, CollirgtWeill, 2005; Sallis, Zakarian,
Hovell, & Hofstetter, 1996; Shrewsbury, & WardleQB; Sobal, 1991; Vereecken,

Keukelier, & Maes, 2004), is the indicator whichm®re consistently inversely associated
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with adiposity in childhood and adolescence. Patemducational may influence
adolescents’ overweight through several mechaniknsspossible that educational level is
a more stable indicator than occupational levak Hlso possible that parental educational
level has a greater influence than other indicatmesause it is directly linked with
knowledge, and belief about healthy lifestyles @pth991). For example, parents with a
lower educational level may be less informed abkét importance of nutrition and
physical activity (Haas et al., 2003). Finally, thigher importance of maternal education
level suggests that mothers have more influenae fiithers on children’s and adolescents’
eating behaviors.

However, Haas and colleagues (2003) found thatwmight among adolescents appears
less influenced by parental education level thaoragrchildren. Indeed, adolescents, more
than children, are more independent about eatihguers and can get nutritional advice
from other sources such as peers, school or medias(et al., 2003).

In conclusion, even if findings are mainly consigteoncerning an inversely association
between overweight and SES, this association isctmoplex to attribute and analyze in
terms of simple cause-effect and further studiesn@eded to understand the mechanisms

involved in this association (Hill, & Lissau, 2002)

5.3 DIETARY BEHAVIORS, PHYSICAL ACTIVITY AND FOOD-
RELATED LIFESTYLES

Weight gain is due to an imbalanced relation betwieput and output energy: a positive
energy balance occurs when energy intake exceestg\eoutput (Kremers, De Bruijn,
Schaalma, & Brug, 2004). Weight gain, in turn, ¢aad to overweight or obesity. It is
important to note that the excessive energy whih lead to overweight may also be
really small (about 2% of daily intake) if it is@ssive for a long time (Goran, 2001).

As explained in the previous chapter (see Chaptenalsingle factor can be identified as
the sole cause of obesity and overweight (DavigomBirch, 2001; Neumark-Sztainer,
2005): an interaction and co-occurrence of multi@baviors can lead to a positive energy
balance and body fatness (Kremers et al., 2004).ekample, in the past few decades
several behaviors and consumption have chantjed:consumption of soft drinks has

increased, like the consumption of candies, pregmerl meals and the frequency of meals
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in fast food restaurants (French et al.,, 2001lasskm Katzmarzyk, Boyce, King, &
Pickett, 2004b).At the same time, the time spent engaging in plysactivity has
decreased and there has been an increase in thespiemt watching television, or using
video games and the interr{€french et al., 2001a; Janssen et al., 2004b).

As previously explained (see Chapter 4), at theviddal level three main factors can
summarize the individual characteristics influegciaverweight and obesity: dietary
behaviors, physical activity and food-related hj#ss. With the words “food-related
lifestyles”, we are referring to the lifestyles abedhaviors that might cause an excess of
energy intake and/or inadequate energy expenditBveceting, 2008) (e.g. sedentary
behaviors like television watching, breakfast h&hitd so on).

Even if, for purposes of clarity, these three tepidll be presented separately thereafter,
they are partially inter-related. For example, lowit and vegetable consumption and
skipping breakfast are associated with low levélploysical activity (Driskell, Dyment,
Mauriello, Castle, & Sherman, 2008; Keski-Rahkonkaprio, Rissanen, Virkkunen, &
Rose, 2003; Kremers et al., 2004); high-calorieckniatake increases with hours of
television viewing Epstein, Roemmich, Paluch, & Raynor, 2P@nd dietary behaviors
are associated with physical activity levels (Sthuian Loon, Tijhuis, & Ocké, 2002).
Despite these reciprocal inter-relationships amongdividual weight-related
characteristics, the effect size of these assoastare often found to be modest or small
(Kremers et al., 2004). However, some studies fahatl a percentage of around 80% of
adolescents aged 11-15 years old show more thanriskiactor linked with dietary
behavior and/or physical activity and/or sedentaghaviors (e.g., Sanchez et al., 2007),
however, other studies (e.g., Pearson, MacFarfarayford, & Biddle, 2009) have found

a lower percentage (around 54%) of adolescentschittering risk factors.

5.3.1 DIETARY BEHAVIORS

The need to promote healthy eating habits amondescents has intensified in recent
years due to the growing prevalence of obesity amdrweight in many countries

(Vereecken, Inchley, Subramanian, Hublet & Mae€52). Indeed, dietary behaviors are
considered to be one of the main determinants dy e (Rolland-Chachera, & Bellisle,

2005).
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Despite that fact that obesity and overweight caito rise in children and adolescents
population, some studies have found a stable bnda¢nergy intake (Nicklas, Elkasabany,
Srinivasan, & Berenson, 2001b; Rolland-Chacher&dflisle, 2005; Schnohr, Pedersen,
Alcén, Curtis, & Bjerregaard, 2003). Even if finds suggest a stable total energy intake
some changes in dietary behaviors have occurredvamanain considerations should be
addressed to better interpret these results ifioplgo obesity and overweight:

1. Changes in portion size. Increasingly people comsameals out of home (Nicklas,
Baranowski, Cullen, & Berenson et al., 2001a). Wheating out, people are
consume a greater total amount of food, howevekgme size in supermarkets has
also increased (Matthiessen, Fagt, Biltoft-Jen®atk, & Ovesen, 2003). One
significant example is reported by Nicklas and eafjues (2001a, p. 603)he
average theatre serving of popcorn consisted adetaups in 1957, compared with
16 cups (“medium size”) in 1997(Hill, & Peters, 1998). Larger portion sizes have
been found both, in the US and in European couwmntaed contribute to the
increasing prevalence of overweight (Steenhuis, &nveer, 2009). In addition, a
recent review underlines that people have a highmargy intake when larger
portion sizes are offered (Steenhuis, & Vermee®920

2. Changes in quality: from 1973 to 1994 an increasechrbohydrate consumption
was found (Nicklas et al., 2001b). Moreover, a dase of total fat consumption
coming from fruit and vegetable, fats/oils, mixecats, pork, eggs, milk and
desserts and an increase of cheese, snacks andrsdfthave been observed
(Nicklas et al., 2001a).

Poor dietary behaviors are characterized by highaad sugar-food consumption (e.g.,
high soft drink, sweets, snacks, candy consumptang low fruit, vegetable and fiber
consumption. Poor dietary behaviors have been tedcwith weight gain, overweight
and obesity in adolescence but also with a higis&raf some diseases during adulthood
(e.q., type 2 diabetes, or cardiovascular dise@dellain, Chappuis, Nguyen-Rodriguez,
Yaroch, & Spruijt-Metz, 2009; Nicklas, Yang, Baraveki, Zakeri, & Berenson, 2003).
Despite these benefits several dietary habits aveseming in adolescence and few
adolescents meet heath-recommendations and guddiearson et al., 2009; Vereecken
et al., 2005b; Verzeletti, Maes, Santinello, Basdas & Vereecken, 2009b). For example,

even if a diet rich in fruit and vegetables hasoaifive effect on disease prevention and
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weight management, national health surveys indittedé adolescents are not consuming
recommended amounts (Larson, Neumark-Sztainer, &an& Story, 2007a, Lowry,
Wechsler, Galuska, Fulton, & Kann, 2002, Vereecletnal., 2005b; Vereecken, De
Henauw, Maes, 2005a, Verzeletti et al., 2009b; Wddealth Organization, 2004).
Moreover, the consumption of soft drinks has inseela(French, Lin, & Guthrie, 2003;
Overby, Lillegaard, Johansson, & Andersen, 2004higher percentage of soft drink
intake (Janssen et al., 2005; Vereecken et al.5&00erzeletti, Maes, Santinello, &
Vereecken, 2009a) has been found in adolescen@ssadiifferent countries. Finally,
sweets, crisps and chips have been found to be emymon and popular among
adolescents in several countries (Janssen e08b,; ¥ ereecken et al., 2005a).

However, a healthy diet is complex and influencedutaneously by several dietary
behaviors, for example, low consumption of foode lisoft drinks, but also a higher
consumption of fruits and vegetables (Vereeckeralgt 2005b). Indeed, beyond the
association between single dietary behaviors an@jhwestatus, there is a potential
synergistic effect of multiple health behaviors afidtary behaviors on health outcomes
and overweight (Pearson, Atkin, Biddle, Gorely, &viardson, 2009). However, little is
known about the relationship and clustering patt@among dietary behaviors in
adolescence (Nicklas et al.,, 2003; Pearson et2809) because, for pragmatic and
methodological reasons, several studies have fdcosethe study of “key-foods” linked
with obesity and overweight (e.g., soft drink, styémiit and vegetable).

Nicklas and colleagues (2003) testing the associdietween eating patterns and obesity
in a sample of 10 year-old children found, amongesd food groups, that the
consumption of sweet and sweetened beverages, andatonsumption of low-quality
foods, were positively associated with overweigiibreover, the association between
sweets consumption and overweight is influencedniyaby sweetened beverage
consumption, rather than desserts or candies,rouinfy that sweetened beverage intake is
a critical dietary behavior linked with overweighhd obesity (Ludwig, Peterson, &
Gortmaker, 2001). However, despite these signifi@asociations the model, based on
child eating patterns, only explained a small petage of variance (about 5%) of
overweight status (Nicklas et al., 2003). The stoolyfirmed that overweight is influenced

by several behaviors and food-related lifestylesl #hat dietary behaviors are only one of
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these components, given that the variance in ovghwestatus is poorly explained by
eating patterns.

Another study of 34 countries found no significassociation between overweight and
fruit, vegetables and soft drink intake (Jansseralet2005). The same study found a
negative association between sweet consumptioroa@veight in adolescence in which
an increased sweet intake was associated with arlpwobability of being overweight
(Janssen et al., 2005).

Moreover, dietary behaviors should be assessedelation to socio-demographic
characteristics. Gender differences in nutritiorbitsacan be found in childhood and
adolescence. Studies have found, for example,leehigtake of fruit and vegetables and a
lower intake of soft drink among females adolesseats compared to male adolescents
across different countries (e.g., Vereecken e2@05b; Verzeletti et al., 2009a). Girls are
more likely to follow nutritional guidelines andoc@mmendations and pay more attention
to food intake and quality as a means of influegctheir health status than males
(Sweeting, 2008). Other explanations of genderthfices include a greater attention to
physical appearance in girls than in boys, but gieater health consciousness and the role
that our society attributes for each gender (Véweecet al., 2005b). As far as the
association between age and dietary behaviorsnisecned, an overall trend is that with
the increase of age, dietary behavior quality desed. For example, studies found that
young adolescents consumed more fruit and vegetatde less soft drink than older
adolescents (Vereecken et al., 2005b). This dedahlirguality could be expalined because
the increase of age in adolescence is relatedet@mgyrautonomy concerning food selection
and purchase outside the home (Inchley, Todd, Br&c€urrie, 2001; Vereecken et al.,
2005b).

Finally, socio-economic status is also related tetasly behaviors. Higher SES is
associated with higher fruit consumption (Vereeckeml., 2005b), and lower soft drink
intake (Verzeletti et al., 2009a). The cost of famh influence family purchasing (e.g.
fruit has a higher cost than sweet or high-fat jogdazao, & Allshouse, 2003). Moreover,
studies underline that not only individual and fe@hiSES influence dietary behaviors, but
also school SES can influence adolescents consomypdittern (Vereecken et al., 2005b).
Psychosocial characteristics have also been limk#d dietary behaviors in adolescence.

Some examples included food preferendasch, & Sullivan, 1991)self-efficacy, dietary
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locus of control (O'Dea, & Wilson, 2006), attituffeesnicow et al., 1997and knowledge
(Wardle, Parmenter, & Waller, 2000). With respect the association between
psychosocial determinants and dietary behavioradolescence, the results are mixed,
with few or no associations. For example, a reviBaranowski, Cullen, & Baranowski,
1999) underlined the low predictive power of psystmal variables on fruit and vegetable
consumption.

Taste preference is one of the most important bkegainfluencing dietary intake. Studies
found, for example, an association between adaM'scereferences and fruit and
vegetable intake (Neumark-Sztainer, Wall, PerrySigry, 2003aResnicow et al., 1997;
Vereecken, Van Damme, & Maes, 2005c). Another psyobial factor studied in relation
to dietary behaviors and, more extensively, witared to fruit and vegetable consumption,
is self-efficacy (Neumark-Sztainer et al., 200Basnicow et aJ.1997; Reynolds, Hinton,
Shewchuk, & Hickey, 1999; Vereecken et al., 200R8sults regarding self-efficacy are
heterogeneous: studies found low correlation betveedf-efficacy and fruit and vegetable
intake Resnicow et a].1997), other studies found significant correlatibut only for fruit
and not for vegetables (Vereecken et al., 2005b)levother studies found no association
between self-efficacy and fruit and vegetableskatéNeumark-Sztainer et al., 2003a). In
addition, O’Dea and Wilson (2006) found, again&itthypothesis, that high dietary self-
efficacy contributes to the risk of overweight athét dietary locus of control is not a
predictor of BMI.

Moreover, several studies (O’'Dea, & Wilson, 2006€eirfehr, Kersting, Chahda, &
Andlera, 2003; Thakur, & D’Amico, 1999) have found relationships between nutritional
knowledge and obesity in adolescence. Indeed, aimiltritional knowledge levels were
found among obese and non-obese adolescents wmugrihat obesity is not caused by
lack of knowledge in obese people (Reinehr e2803).

In conclusion, a recent review (McClain et al., 20@nalysing psychosocial correlates of
several eating behaviors in children and adolesckave underlined that the effect size
and the association between psychosocial detertsinand dietary behaviors in
adolescence rely on the dependent variables cosdidd-or example, psychosocial
variables show a weak association with fat intatenger associations (e.g., knowledge)
were found for fruit, fruit juice and vegetableake, while attitude and intention are found

to be consistently associated with sugar snackamgumption. Overall, total energy intake
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has been found to be associated with knowledgen elefew associations or no
associations were found for preference or seltafly. However, self-efficacy was found
to be positively associated with healthy dietarpstomption. These complex associations
underline the need for further research assessiagosychosocial correlates of dietary
behaviors in adolescence, but also the necessitstudy patterns of eating behavior
associated with weight gain to reduce the incoasdst of these results.

5.3.2PHYSICAL ACTIVITY

Increased physical activity and a reduction in sty behaviors are protective factors
against weight gain in adolescence (Must, & Tyl2®05). High level of physical activity
can partially compensate for excessive energy entaild support children and adolescents
in the maintenance of healthy weight status (DavigoBirch, 2001). Beyond overweight,
physical activity during adolescence influencesghmwvth and the development of several
body tissues like body fat, skeletal muscle andeb@Hills, King, & Armstong, 2007,
Meredith, & Dwyer, 1991). Adolescents performingegpriate levels of physical activity
are more likely to show a healthy pattern of mdtara(Hills et al., 2007). Moreover,
people performing regularly physical activity shaweduction in all-cause mortality and a
lower incidence rate of cardiovascular diseasepe t2 diabetes, hypertension, some
cancer, osteoporosis, anxiety, and depression dHalictora, Azevedo, &Wells, 2006;
Pan et al. 2009). Thus, regular physical actistyinked with short term effects on mental
and physical health, on weight management butialsas long term protective effects on
health later in life.

Moreover, physical activity persists from childhotw adulthood: the level of physical
activity in adolescence influences patterns of maysactivity, health and well-being in
adulthood (Boreham, & Riddoch, 2001; Hallal et a006; Hasselstrom, Hansen, Froberg,
& Andersen, 2002; Malina, 2001; Telama et al., 2098ng et al., 2007). Adolescents
performing regular physical activity in adolescerastisee more likely to be active in
adulthood. However, physical activity is a compleshavior and the effect size of the
direct association between physical activity inladoence and in adulthood is generally
found to be modest (Hallal et al., 2006).
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Unfortunately, physical activity levels have reddige the past few decades, probably due
to several modifications of environmental factdnatthave influenced physical activity
patterns among adolescents (Hills et al., 2007ssknet al., 2005). The gradual decrease
in physical activity levels from childhood to adeéence is a trend that is well recognized
in the literature (Sallis, 2000) and it has beeacsfated that this decrease can partially
explain the increasing prevalence of obesity andnegight (Davison, & Birch, 2001).
This decrease is the result of a complex inteligeiadf factors which include an increase
amount of time spent watching television and usiagpputer, a decline in opportunities to
perform physical activity in schools and commumitiduring free time (French et al.,
2001a) and lower levels of perceived safety (Htlsl., 2007).

However, focus the attention on the outcomes o$ thork, that are obesity and
overweight, a reduced physical activity in assaoamatvith unhealthy dietary behaviors and
other individual and environmental determinant® (€dapter 4) contribute to increase the
risk of obesity and overweight (Hills et al., 200i@) adolescence. For example, a cross
sectional study found a significant associationveen low physical activity levels and
overweight in adolescence (Janssen et al.,, 2005)9ircountries of the 33 countries
participating in the study, underlining the robests of this association in different cultural
contexts.

US and European heath-recommendations and guidedunggest that adolescents should
engage in moderate or vigourous physical actiwtydt least 30-60 minutes, five days a
week (Biddle, Sallis, & Cavill, 1998; Corbin, & Pgmnazi, 1998; Strong et al., 2005; U.S.
Department of Health and Human Services, 1996)eiOgliidelines are more restrictive,
suggesting that young people should engage in gdiysaictivity around 90 minutes on
most days of the week (Health Canada, 2002; Jaretsan, 2005). However, beyond the
specific guidelines, evidence suggest that adotgéscdike adults, do not perform
appropriate levels of physical activity, and thhe ttime spent on physical activity is
significantly lower than recommended (Hills et 2007; Pratt, Macera, & Blanton, 1999;
Reilly, & McDowell, 2003; Reilly, et al., 2004).

Moreover, the level of physical activity in adoleace is influenced by socio-demographic
characteristics: several studies have found difiege for both gender and age. As far as
gender is concerned, the level of moderate or wig®physical activity was found to be

higher among males than among females (Cummingd&gge, Gillison, Malin, 2008;
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Davison, & Birch, 2001; Kimm et al., 2000; Pearssinal., 2009; Sallis, Prochaska, &
Taylor, 2000; Trost et al., 2002). In particular,garly adolescence males are involved in
twice-as-much physical activity as females peersh(K& Hobbs, 1998) thus, females
comply to a lesser degree with physical activitydglines (Butcher, Sallis, Mayer, &
Woodruff, 2008). As far as age is concerned, hidgiegls of physical activity were found
among younger adolescents and children, as compa@der adolescents, underlining an
age-related decrease in physical activity levelav{fon, & Birch, 2001; Kimm et al.,
2000; Pearson et al. 2009; Trost et al., 2002). aderelated decline in physical activity
levels can be explained with the increase and ahafgnterests during adolescence, but
also with the emotional and social changes assutiatith the body in adolescence
(Davison, & Birch, 2001; Goran, Gower, Nagy, & Jebn, 1998). The age-related
decrease in physical activity levels in adolesceiscgreater among females (Kohl, &
Hobbs, 1998; Nader, Bradley, Houts, McRitchie, &B@én, 2008), suggesting the
importance of studying physical activity determitgam this developmental stage, taking
into account gender differences, for the implentnaof effective physical activity
promotion programs.

In conclusion, from a preventive point of view, tlaenount of physical activity is
considered one of the most modifiable behavior ibpeslated in adolescence (Rennie et
al., 2005) and it is partially able to counterbakarthe total energy intake. Moreover,
desirable patterns of physical activity are esthlgld in childhood and adolescence,
configuring, again, these ages groups as critwdhé study of obesity-related behaviors

and to the contribution of the development of dffecprevention programs.

5.3.3. FOOD-RELATED LIFESTYLES

Several studies have found significant associatmeta/een BMI and several food-related
lifestyles (Nicklas et al., 2003). The most commodividual obesity-related lifestyles in
adolescence are: sedentary behaviors and telewisaing, breakfast consumption, meals

in fast food restaurant and snacking behaviorssé tigestyles will now be described.
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5.3.3.1 Sedentary behaviors and television viewing

High levels of sedentary behaviors are associatiéd body composition and body fat:
physical inactivity is an important determinant aferweight and obesity (Boreham, &
Riddoch, 2001; Epstein, & Roemmich, 2001; Yangl et2807).

Sedentary behaviors, like television viewing, ptaycomputer games, or watching videos,
can be read in contrast with physical activity. loer, it is important to recognise that
sedentary behaviors play an independent effect v@rweight and obesity: sedentary
behaviors are not simply the result of inadequateels of physical activity (e.g. high
sedentary behaviors and adequate levels of phyaatality can co-exist) (Davison, &
Birch, 2001).

Roberts and colleagues (1999) found that media(TUSévideos, playing video games,
computer/internet use, reading books and magazia&s) around 5 hours every day of
leisure time among youth, of which approximately-60% is spent watching television.
Adolescents spent more time watching televisiomtlaay other free time activities
(Boynton-Jarrett et al., 2003). Moreover, evenlé@cgonic games may have an effect on
unhealthy weight gain, they are less related toemsed energy intake than television (e.qg.,
computer use is accompanied by fewer food advengses, which are designed to invoke
feelings of hunger) (Swinburn, & Shelly, 2008). @as found that children and
adolescents spend, on average around 3 hours eegrywatching television (Bryant,
Lucove, Evenson, & Marshall; 2007; Davison, & Bir@901). Davison and Birch (2001,
p. 166) have affirmed that several reasons canaexphese higher rates of time spent
watching television includingready accessibility of televisions, increasinglylaifcentred
nature of programmes, a lack of monitoring by p#&sera lack of outdoor play areas,
unsafe neighbourhoods, and the planned use ofiselawby parents as an electronic baby-
sitter”.

Moreover, several studies have underlined an assmci between higher time spent
watching television and higher prevalence of ovéghie(Berkey et al., 2000; Boynton-
Jarrett et al., 2003; Dietz, & Gortmaker; 1985; rféte et al.,, 2001a; Gable, Chang, &
Krull, 2007; Hanley et al., 2000; Herndndez et #999; Janssen et al., 2004a; Janssen et
al., 2005; McMurray et al., 2000; Robinson, 2004 )cross-sectional study involving 34
countries found in 22 countries higher level of mu@ght with greater television viewing

time among adolescents (Janssen et al., 2005)e Timeings, consistent across countries,
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underline that the time spent watching televisisran important factor associated with

obesity and overweight in adolescence. Several amesims, only partially understood, are

involved in this association (Davison, & Birch, 2QQJanssen et al., 2005; Robinson,

2001):
1,

2.

Increased caloric intake during viewing (e.g., @xtalorie intake due to snacking
watching television) (Van Den Bulck, & Van Mierl@004; Vereecken, Todd,
Roberts, Mulvihill, Maes, 2006).

Overall increased caloric intake due to food adsieg. Television viewing can
influence the purchase of advertised foods, whieh raainly sugary and high-
caloric food, negatively influencing adolescent®&tdry behaviors. Indeed, studies
found that high television viewing behaviors aresoasated with higher intake of
snhack food and calories like soft drink, sweet$pgland pizza, a higher frequency
of fast food restaurants and a low intake of fauntl vegetables (Boynton-Jarrett et
al., 2003; Coon, Goldberg, Rogers, & Tucker, 200iller, Koertringer, Mast,
Languix, & Frunch, 1999; Van Den Bulck, & Van Mieyl2004; Vereecken et al.,
2006; Verzeletti et al., 2009a). Marketing has eorgj influence on food
preferences and consumption: the time spent wajctetevision increases the
consumption of foods commonly advertised that aally high in fat, sugar and
salt (Aktas Arnas, 2006; Maziak, Ward, & Stockt@A07; McGinnis, Gootman, &
Kraak, 2006; Utter, Scragg, & Schaaf, 2006; Wieehal., 2006).

Reduced energy expenditure: the time spent in $aderehaviors could be

employed for example for physical activity or merergy-heavy activities.

4. A misconception about knowledge of nutritional vealknd characteristics of foods

due to marketing strategies used in the advertisthgch are more focused on
psychological and emotional needs, rather thannigelof hunger or real food
characteristics (Boynton-Jarrett et al., 2003; Ké&zStory, 1994; Lewis, & Hill,
1998; Vereecken et al., 2006). Children aged 2€ddrs/ are exposed to an average
of 20,000 commercial messages every year, amonchvaround 56% are for food
(Kotz, & Story, 1994). Advertising about food arteir marketing strategies are
able to shape adolescents’ nutritional beliefsfuakts and consumption pattern
(Boynton-Jarrett et al., 2003).

78



Overall, television advertising promote food-congtion contradicting dietary
recommendation (Kotz, & Story, 1994). Moreover,higlevision exposure may lead to an
unrealistic bias about the health consequencesoof plietary behaviors: television
protagonists are usually non obese and obesitydestdry behaviors health consequences
are not commonly shown on television (Boynton-laetal., 2003; Gunter, & McAleer,
1990).

As far as the association between television vigwiehaviors and socio-demographic
characteristics is concerned, a review found thalesm spend more time watching
television and using videogames than females. ABO&b of males spend more than four
hours every day watching television, while abou®e26f females are high television
viewers (Marshall, Gorely, & Biddle, 2006). It isgsible that females have less sedentary
behaviors than males, but it is also possible thiadales are more involved in different
sedentary activities (e.g. talking on the phonadimeg) than males usually not measured as
sedentary activities (Sweeting, 2008; Marshall let 2006). In addition, cross-sectional
studies found, across various countries, a higater of television watching among males
(Vereecken et al., 2006). However, other studieg Haund opposite results, finding that
rates of sedentary behaviors are higher among &m@lyers, Strikmiller, Webber, &
Berenson, 1996).

As far as age is concerned, time spent watchirgyitabn decreases during adolescence,
even if other sedentary behaviors (e.g. listeninthe radio) might increase. Furthermore,
people that were considered “high viewers” in yoaggs are likely to remain so in later
adolescence as well (Marshall, Gorely, & BiddleQ@0

Even if several studies have analyzed the associdtetween television exposure and
overweight, the circumstances in which adolescevasch television should also be
considered. Watching television during meals is ohghe most important television
behaviors studied in the literature. Coon and eglles (2001, p. 2) suggest thBetause
children learn television-viewing habits, as wedl @ating habits, primarily from parents,
the choices parents make about the use of televiiioing meals may be associated with
choices that they make regarding the foods theyamaymake available to their children,
independently of children’s direct requests for extiged foods” Moreover, the family
daily food routines and food consumption patterres influenced by television viewing

habits at mealtime (Coon et al., 2001). Televiglaning meals was found to be associated
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with the use of quick suppers, higher intake of megats, pizza, salty snacks, soda and
lower consumption of fruit and vegetables. Thisoaggion could be explained because
television during meals may be considered as a enaftr the families that have
incorporated the television as a habitual partheirtfood cultures, in which there is a
relationship between private family food culturedathe food culture promoted on
television (Coon et al., 2001).

As explained before, studying sedentary behavenelevant because they are likely to
contribute to obesity and overweight. Moreover, it of sedentary behaviors seems to
be particularly worrying in our country (Dallagoar8inello, & Davoli, 2005; Patriarca, Di
Giuseppe, Albano, Marinelli, & Angelillo, 2009). recent Italian study (Patriarca, et al.,
2009) found that more that 55% of adolescent ppditds (age mean 13.7 years) ate at
least one meal in front of television, around 908d htelevision in their bedroom but only
49% reported that parents check the content of wieat are watching on television. The
mean of hours spent watching television are abd@lt 8very day. Finally, high television
behaviors are associated with more time spent beraedentary behaviors, like time

playing videogames and using the computer.

5.3.3.2 Breakfast consumption

Breakfast consumption is considered essential iddren’s and adolescents’ nutritional
well-being (Matthys, De Henauw, Bellemans, De MaggeDe Backer, 2006). Skipping
breakfast regularly is linked with health-compromgsbehaviors in adolescents and adults
(Keski-Rahkonen et al., 2003).

Moreover, regularly missing breakfast (O’'Dea, & G&ap2001), but also a poor quality
(O'Dea, & Wilson, 2006) and quantity of breakfaste associated with overweight and
obesity in adolescence (Affenito et al., 2005; @atet al., 1996; Pearson et al., 2009a).
Eating breakfast may, in fact, lead to more regelating habits and exercise patterns,
reduce dietary fat intake and minimize impulsivadang (Nicklas et al, 2001a).

Studies found that adolescents consuming breakégsiarly have better overall dietary
quality than adolescents who skip breakfast (Ngk{@'Neil, & Berenson, 1998; Nicklas
et al., 2001a). Adolescents who regularly have kiesa show better Healthy Eating Index
scores, a higher intake of fruits and micronutseartd a lower intake of fat and soft drinks
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(Matthys et al., 2006; Nicklas et al., 2001a; Rarsged, Pereira, Girard, Adams, & Metzl,
2005; Verzeletti et al., 2009a).

Finally, a daily breakfast seems positively asdediawith cognitive and academic
performance and psychosocial functions, even iffthéings about this relationship are
more controversial and are influenced by severabsand educational factors (Matthys et
al., 2006; Rampersaud et al., 2005).

Despite the importance of breakfast habits for est@nts, demonstrated in several studies,
breakfast is the meal which is more often skippgdatiolescents (Matthys et al., 2006;
Sjoberg, Hallberg, Hoglund, & Hulthen, 2003). Fertmore, studies have underlined a
significant decline in breakfast consumption inldfhood and adolescence from 1965 to
1991 (Nicklas et al., 2001a).

With respect to the frequency of breakfast consiomptseveral studies have underlined
that girls are more likely to skip breakfast tharyds missing breakfast may be chosen as a
weight control method by girls, on the contraryesidence suggesting that adolescents
who skip breakfast are at greater risk of beingweght (Albertson et al., 2007; Rashidi
et al., 2007).

5.3.3.3 Frequency of meals in fast food restaurant

A high frequency of fast food meals could be onetled factors contributing to the
epidemic increase of obesity and overweight (Bowntaortmaker, Ebbeling, Pereira, &
Ludwig, 2004). For example, studies found thatrtbke of becoming obese over a 15-year
period is around 86% higher among young adults @dtanore than two times per week in
fast food restaurants, compared with those thainefaist food restaurants less than once a
week (Pereira et al., 2005).

In the period around 1970, US children ate 17% e&ls outside of home and around 2%
of total energy intake was attributable to fastdfgestaurants. Then, in a period around
1990 it has been estimated that children ate 30%hef meal outside of home and fast
food restaurants contributed to around 10% of theal energy intake (Guthrie, Lin, &
Frazao, 2002; Stanton, 2006). Furthermore, the ewnlof fast food outlets has
dramatically increased: studies report that it ntbes doubled between the 1970s and the
1990s (Bowman et al., 2004).
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Even if evidence underlines that frequent meafa$h food restaurants are associated with
overweight, obesity and unhealthy dietary behayionetheless these restaurants are
commonly visited by adolescents. Indeed, whilesittriue that such food has several
adverse dietary effects (high energy intake, lgggeion size, palatability, high content of
saturated and trans fat, high glycemic load, amddontent of fiber) (Bowman et al., 2004,
Ebbeling, Pawlak, & Ludwig, 2002), they also haviowa price, nice packaging, a good
taste, and large portion sizes that are appeahetprfs for adolescents (Maziak et al.,
2007).

High frequency consumption of fast food meals &las implications for dietary behaviors
outside of fast food: fast food might replace mbealthy food options (Bowman et al.,
2004), and they are linked with higher total enarggke and poorer diet quality (Bowman
et al., 2004; French, Story, Neumark-Sztainer, &én, & Hannan, 2001b; McNutt et al.,
1997). High frequency of fast food consumptionssaxiated with overall poorer dietary
habits, such as lower consumption of fruit and va&lgles (Bowman et al., 2004) and
higher consumption of soft drinks (Bowman et al0£2; Ludwig, Peterson, & Gortmaker,
2001; Verzeletti et al., 2009a).

Finally, no gender differences were found for thegtiency of fast food consumption,
while a direct association was found between ageé faequency of fast food: the
adolescence is the period of autonomy and adolescan purchase more fast food meals
with their money than younger adolescents (Bowmarale 2004). Other individual
correlates associated with higher frequency of fiamtl restaurants are: less concern about
healthy eating, more perceived barriers to hea#thiing (e.g., poor taste of healthier
foods), and lower perceptions of maternal concerméalthy eating (French et al., 2001b).

5.3.3.4 Snacking behaviors

Studies have found a decline in the traditionalithafbeating three meals per day and at the
same time an increase in ‘snacking’ behaviors (Katrial., 2009; Zizza, Siega-Riz &
Popkin, 2001). This change in meal patterns hascabed with the increasing prevalence
of obesity and overweight among children and adelets, thus, studies have investigated
a causal link between obesity, overweight and srfackl intake (Kerr et al., 2009).
Indeed, the energy intake attributable to snacksamption has increased around 30% in
US children and adolescents in the past few dec@lddss, Siega-Riz, & Popkin, 2001)
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and studies reported that people do not do anyttungpmpensate the increased energy
intake (de Graaf, 2006). Moreover, studies undertimat the snacks have higher energy
density compared with food normally consumed atlsm@avaskainen et al., 2006). Even
if large quantities of energy intake are consumadide of mealtimes as snacks (Rolland-
Cachera, & Bellisle, 2002), other lifestyle behasi@re associated with snacking. For
example, several hours watching television are catsal with higher consumption of
shack and junk food in adolescence (Rolland-Cach&rBellisle, 2002). Finally, snack

consumption decreases from adolescence to youritpadd (Kerr et al., 2009).

All these individual characteristics, behaviors dadd-related lifestyles are not only an
individual choice, they are also influenced by micand macro- environmental factors.
So, what environmental factors influence obesity anerweight in adolescence? How do
these environmental factors interact with individdaterminants? We will answer these

questions in the next chapter.
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CHAPTER 6

FAMILIAL AND ENVIRONMENTAL CORRELATES OF
OBESITY, OVERWEIGHT AND FOOD-RELATED
BEHAVIORS AND LIFESTYLES

Both individual and environmental correlates influe the onset and the maintenance of
overweight and obesity in adolescence (see Chapteindeed, as well as individual
characteristics and behaviors, weight-related hehsand lifestyles are influenced by
family, peers, school, institutional and commuridgtors, and societal factors (Neumark-
Sztainer, 2005).

While the previous chapter was devoted to desailie individual correlates of obesity
and overweight, in this chapter we will describe thain micro- and macro-environmental
factors associated with obesity and overweight dolescence that, in turn, influence
individual behaviors and lifestyles. Although setgrroximal and distal factors have been
found to be associated with these phenomena andotdribute an “obesogenic
environment” (Lobstein et al., 2004), in this wavke will focus our attention primarily on
family environment.

Indeed, the role of the family environment in chiddd and adolescence overweight onset
and maintenance is a growing field of interesthia literature (Golan & Weizman, 2001)
for several reasons. Firstly, although severalofactvithin the adolescent’s environment
may have an impact on adolescents’ dietary behsadnd food-related lifestyles, studies
on excess of weight problems suggest that famillpyenmces play a very important role
(Neumark-Sztainer, 2006). Secondly, it has beeuneatghat, in order for obesity treatment
to be successful, the primary agent of change dghbel the parents because family
environment plays a key and critical role in thevelepment and reduction of obesity
(Golan & Weizman, 2001; Gruber, & Hadelman, 20a%jrdly, the role played by parents
on overweight-related behaviors and lifestyles lieesn mainly studied in childhood and to

a lesser extent in adolescence. Fourthly, the fammithe primary socialization context in
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the development of eating behaviors (Birch, & FishE998) that, as expalined in the
previous chapter, represent some of the most impbfactors associated with obesity and
overweight.

Furthermore, starting with early infancy and bresesting, parents can influence and shape
children’s eating behaviors and dietary beliefs alsth, subsequently, the onset of obesity
and overweight (Lazarou, Kalavana, & Matalas, 2008yents can, for example, influence
children’s natural self-regulation of energy intak&ough different parental control
practices and ways of feeding (Sweeting, 2008). fah@ly can shape children’s tolerance
of hunger and self-regulation skills that are gedjuacquired through education and
learning (Braet, 2005).

However, focusing on adolescence, the age targehefpresent work, some authors
suggest that, in this developmental period, pareats make a significant difference to
weight-related problems (Neumark-Sztainer, 20063eéd, families can filter out the
unhealthy messages about food, overweight andetklatatters that adolescents may
receive from other distal levels of influence sashpeers or the media (Neumark-Sztainer,
2005). Moreover, adolescence is a critical stageahfe development and the stabilization
of several food-related behaviors and lifestyle=e (BParagraph 1.4). For example, eating
patterns established during adolescence may treckadulthood (Kelder, Perry, Klepp, &
Lytle, 1994). At the same time, adolescence isattarized by important changes in the
relationships with the family system including, fexample, more conflict with parents,
dissatisfaction with the relationships and commatn with them, and a desire for
greater autonomy (e.g., Burgess-Champoux, Larseandrk-Sztainer, Hannan, & Story,
2009; Palmonari, 1997).

Moreover, from a preventive point of view, a famifypproach appears relevant and
effective: studies show that behaviors and obesityd overweight-related lifestyles
improved most when families are involved in thegass of change (e.g., Golan, Fainaru,
& Weizman, 1998a; Lobstein et al., 2004).

Despite the important role played by parents insdipeand overweight-related behaviors
and lifestyles in adolescence, the role of the farmontext has been mainly studied in
childhood.

Overall, there are several family factors, acrossdtiple domains, which can influence

adolescents’ obesity and overweight. Physical ,(@gailability of food), normative and
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educational (e.g., parenting practices), and swpalational characteristics (e.g., parenting
style, family communication and social support}led family may influence the onset and
maintenance of overweight and food-related behaviand lifestyles (Gruber, &
Hadelman, 2009; Lobstein et al., 2004; NeumarkiB8eta2005; Parsons et al., 1999).

In this chapter we will firstly describe the familgctors influencing the adolescents’ risk
of overweight and obesity followed by other envirental factors (e.g., peers, school) that

may influence obesity- and overweight- related beaira and lifestyles.

6.1 PARENTS WEIGHT STATUS AND DIETARY BEHAVIORS

Parental obesity is a risk factors for excess ofghteproblems among children and
adolescents (Lobstein et al., 2004). Indeed, amildif obese parents are more likely to be
obese in adulthood themselves (Lake, Power, & Cb®87). In particular, having an
overweight mother has been linked with a highek $ obesity and overweight for
children and adolescents (Gibson et al., 2007; HNeélson, Yu, Li, & Fok, 2003;
Langnase, Mast, & Muller, 2002; Moens, Braet, Bossp& Rosseel, 2009).

Moreover, studies on monozygotic twins underlingt tthe BMI shows a high heritability
of about 85%, while families and adoption studiesnid that BMI hereditability ranged
from 25% to 50% (Allison, Matz, Pietrobelli, Zanhpl& Faith, 1999; Lobstein et al.,
2004). However, as suggested by Lobstein and cples (2004), it is likely that the
important role of family on adolescents’ overweigimd obesity is partly due to genetic
factors and partly due to shared lifestyles, batravand environment (e.g., similar dietary
behaviors). In fact, as affirmed by Branca et 2007, p. 78) Children share with their
parents not only the genetic background but alsodhvironment in which they live and
behavé.

In fact, beyond genetic factors, studies underlgmilar patterns in several dietary
behaviors between parents and adolescents (e.qipligdl et al., 2007; Feunekes, de
Graaf, Meyboom, & van Staveren, 1998; Stanton,si-8eDanish, 2003; Sweeting, 2008).
Furthermore, similarities between parent and chrididietary behaviors reflect the role of
environmental factors more than genetic factors/(m, & Birch, 2001).

As far as exercise is concerned, studies have fthatdfamilies with overweight parents

show lower levels of physical activity and greaiahealthy dietary behaviors compared to
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families with normal weight parents (Davison & Bir2002; Wardle, Guthrie, Sanderson,
Birch, & Plomin, 2001).

Moreover, obese parents report less concern andeness about the excess of weight
problems of their children (Lobstein et al., 2004).these family cultures, obesity and
overweight seem to be quite normal (Lobstein et2004) underlining, once again, the
importance of involving the parents in preventiméervention aimed at reducing obesity
and overweight among adolescents. Indeed, lack avénpal concern and attention
concerning adolescents’ obesity and overweightlikety to lead to less individual and
familial attempts to reduce and manage overweigttabesity (Lobstein et al., 2004).
Finally, even if both parents play an importantefadome studies suggest that maternal
overweight has a stronger association with chileeraseight than father overweight
(Whitaker, Wright, Pepe, Seidel, & Dietz, 1997). igHdiffering influence may be
explained by the fact that in our society it is nigimothers who take care of food and
nutrition at home (e.g., Bonino et al., 2003). Egample, overweight mothers are more
likely to give their children snacks and high-enefgods (Davinson, & Birch, 2001).

The parental influence on obesity- and overweighdated behaviors and lifestyles is so
strong that some authors (Davison, & Birch, 20Qgests that obesogenic family clusters
can be identified on the base of parents’ dietarg activity patterns and that parental
behaviors and lifestyles may predict the risk orweight in children. Indeed, parents act
as role models at home and through their foodedldtehaviors and lifestyles, can

influence and shape children’s and adolescents\might-related behaviors and beliefs.

6.2 FAMILY SOCIO-ENVIRONMENTAL FACTORS

Beyond the influence of socio-economic status,aalyediscussed in chapter 4, other
family socio-environmental factors may influenceesity and overweight in adolescence.
In particular, the family structure and the avaligb of food at home have been

investigated in the literature in association vatesity- and overweight-related behaviors.
In the last decades family characteristics havengbd: more women are working and the
number of children and adolescents living in sifggeents families has grown (e.g.,
Cattelino, Calandri, & Bonino, 2001; Burgess-Chamypet al., 2009; Patrick, & Nicklas,

2005). For this reason some authors have specullatédamily structure may have an

influence on adolescents’ eating behaviors and-fetated lifestyles.
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Family structure (e.g., traditional families, siaglarent families, number of siblings) has
been mainly studied in association with adolescemtd children’s dietary behaviors like
fruit and vegetable consumption, rather than diygntassociation with weight status. For
example, a review study on fruit and vegetablekimtanderlined that in the majority of
studies there was an association between singlentsafamilies and lower fruit and
vegetable consumption among children and adolesammpared with traditional (two-
parents) families (Rasmussen et al., 2006). Howeter same review also reports some
studies which reveal no association between farsitycture and fruit and vegetable
intake.

Unfortunately, very few studies have assesseddleeaf family structure in association
with BMI, thus, it is difficult to draw a generaboclusion. On the one hand, some studies
have found that living in a single parent family lisked with a higher risk to be
overweight for adolescents and children (Gibsoal €2007; Hesketh, Crawford, Salmon,
Jackson, & Campbell, 2007). On the other hand,ermestudies (Parsons et al., 1999)
underlined that the association between familycstime and obesity and overweight is
generally inconsistent. Finally, some studies saggieat children with siblings are less
likely to be overweight compared to children withsiblings Hesketh et al., 200 Moens

et al., 2009)

Another socio-environmental family factor influengi overweight and obesity is home
availability of food. Home availability has mainbeen studied in childhood (Story et al.,
2002). Moreover, studies assessing the associbBbmeen food availability at home in
adolescence are mainly focused on adolescents’ fotake rather than directly on
adolescents’ weight status (see McClain et al.9200a review).

Home availability has been found to be one of tlestimportant factors associated with
fruit and vegetable intake among adolescents (Betelepp, 2004; Neumark-Sztainer et
al., 2003a). In turn, the correlates of fruit arejetable home availability included social
support for healthy eating, family meal patternamily food security, and family
socioeconomic status (Neumark-Sztainer et al., 2003

Other studies that have analyzed the associatiomela availability of unhealthy foods
and adolescents’ intake found that availability usthealthy foods and conflict among
family members were associated with a higher intatksweet snacks among girls, while

no significant association were found for males njpbell et al., 2007). Moreover,
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analyzing the home accessibility of fruit and vedpts reported by parents and their
children, studies found that parents perceive ttigidren’s accessibility to be better than
whose reported by their children (Bere, & Klepp02)

Finally, home availability interacts with children’ and adolescents’ individual
characteristics, like taste preference. For thasoa, some authors have suggested that
family socio-environmental factors should not badéan isolation when attempting to
explain adolescents’ food-related behaviors (NeurSatainer et al., 2003a), but taking
into account the ecological and reciprocal intéatrenships with individual

characteristics.

6.3 FAMILY INFLUENCES ON ADOLESCENTS' DIETARY
BEHAVIORS AND PHYSICAL ACTIVITY

As previous explained in chapter five, dietary heébtig are an important determinant of
overweight and obesity among adolescents (Hill, &ePs, 1998; Swinburn, Gill, &
Kumanyika, 2005). The influence of parents and haneironment are critical in the
development and maintenance of healthy dietary\belsand eating patterns (Branca et
al., 2007; De Bourdeaudhuij, & Van Oost, 2000; Kagika, 2001). Indeed, some authors
sustain that Children’s dietary patterns evolve within the codtef the family (Davison,

& Birch, 2001, p. 164).

Children’s and adolescents’ dietary behaviors astiets are associated with parental
modelling and parental dietary behaviors (Lazaroal.e 2008, Patrick, & Nicklas, 2005).
Similar dietary patterns and intake of differenbds has been found between parents and
children (Bere, & Klepp, 2004; Davison, & Birch, @0 Fisher, Mitchell, Smiciklas-
Wright, & Birch, 2002; Vauthier, Lluch, Lecomte, thr, & Herberth, 1996). Indeed, with
both modelling and different levels of pressureabiid feeding, parents may influence
children dietary behaviors (Bere, & Klepp, 2004stér et al., 2002). For example, child
fruit and vegetable intake is positively associatgtth parents’ fruit and vegetable intake.
Moreover, similar food preferences have been foleidveen children and their parents.
(Benton, 2004; Borah-Giddens, & Falciglia, 1993aira et al., 2007; Contento, Williams,
Michela, & Franklin, 2006; Davison, & Birch, 200%kinner, Carruth, Wendy, & Ziegler,
2002). Mothers, especially, seem to play an importale in shaping children’s food
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preferences through influencing the foods availablehome and through modelling
(Branca et al., 2007; Skinner et al., 2002).

There are several mechanisms through which parerdyg influence child dietary
behaviors and food preferences including: nutréloknowledge, availability of foods at
home, parental modelling about specific eating bings, educational strategies and
parenting practices (which will be described ingogmaph 6.5). The parental level of
knowledge on healthy dietary behaviors is posifivatsociated with healthier dietary
patterns at home such as higher fruit and vegetatake (Gibson, Wardle, & Watts, 1998;
McClain, et al., 2009). In particular, parental whedge concerning healthy dietary
behaviors is linked with more appropriate portiares, purchase of healthier food (e.g.,
fruit and vegetables) and higher accessibilityhafse foods for children and adolescents,
thereby lowering risk of overweight and obesity ¥i3an, & Birch, 2001). Finally, as
previously explained, parents act as role modaisl, tarough repeated exposure may
influence children food intake and preferences (Ma¢ et al., 2009).

Like dietary behaviors, physical activity may alse influenced by parents. Parents can
influence their adolescent to carry out regulartyygical activity in two main ways:
through parental modelling and through parentaloeragement to perform physical
activity (Wisniewski et al., 2009).

Moreover, parental participation in physical adtes is positively related to physical
activity among adolescents, especially for girladarssen, & Wold, 1992; Vilhjalmsson,
& Thorlindsson, 1998). As above, this associatiefifects the important role of parents as
social models for their adolescents (Davison, &Bjr2001).

Finally, parents who perform regularly physicalitg are more likely to communicate
and believe in the positive health and emotionaklies of exercise with their children and
are also more likely to create a positive environinthat promotes and encourages
children and adolescents to be active themselvasigbn, & Birch, 2001; Sallis, Alcaraz,
McKenzie, & Hovell, 1999). Indeed, findings undedithat children show higher levels of
physical activity if parents encourage them to genf sport, active play and exercise
(Arredondo et al., 2006).
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6.4 FAMILY INFLUENCE ON ADOLESCENTS' FOOD-RELATED
LIFESTYLES

As explained in chapter 5, as well as dietary beliavand physical activity, food-related
lifestyles also have an impact on adolescents’ ibbesd overweight and may be
influenced by family environment. Like other comts of these health outcomes, studies
suggest that families may also influence food-esldifestyles behaviors.

Family meals may play a relevant role in the préeenand change of childhood
overweight (Sen, 2006). Several studies, in factdewline an association between
frequency of family meals and quality of dietarynbeiors (e.g., higher fruit and vegetable
intake), quality of diet and psychosocial well-lpiramong adolescents (Burgess-
Champoux et al., 2009; Fulkerson, Strauss, Neur8at&iner, Story, & Boutelle, 2007;
Gillman et al., 2000; McClain, et al., 2009; Neuki&ztainer, Hannan, Story, Croll, &
Perry, 2003; Videon, & Manning, 2003; Verzelettagt 2009b).

Regular and high frequency family meals (at leastéals weekly) are associated with a
better quality of diet characterized, for exampig,a lower consumption of saturated fat,
fried food and soft drinks and higher consumptibrireit and vegetables (Gillman et al.,
2000; Neumark-Sztainer et al., 2003; Videon, & Magn2003; Verzeletti et al., 2009b).
This association may be partially explained by kbwer consumption of ready-made
dinners and quick meals (Gillman et al., 2000; NatkySztainer, Story, Perry, & Casey,
1999b) and lower frequency of meals consumed aaitsfdhome in places such as fast
food restaurants (Nielsen, Siega-Riz, Popkin, 2002)

Moreover, the frequency of meals with parents maydad as an opportunity to share a
meal together, to monitor and limit adolescentsake, for parents to be role models for
healthy eating behaviors, to establish a daily ndnb@ communicate, to improve family
relationships, to increase family connectedness tandnhanced adolescent well-being
(Burgess-Champoux et al., 2009; Contento et ab628en, 2006).

These results suggest that parental influence aghiveelated behaviors and lifestyles is
extended beyond childhood. In adolescence, pasdstsact as role models, can provide
knowledge and support, and make available a heé&thy environment at home, thereby
influencing adolescents’ behaviors and lifestyldere generally, parents may influence

the future health and overall well-being of thedpbkescent, improving communication with
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them and reducing possible feelings of isolatiod dapression (e.g., Burgess-Champoux
et al., 2009; Sen, 2006; Calandri, Borca, Beg&ttiattelino, 2004; Marta, 1997).

Indeed, beyond the association with eating behavamd BMI, the frequency of family
meals is associated with positive adolescents’ lpssacial outcomes. The frequency of
family meals is positively associated with adolesseadjustment, academic achievement
and reduced drug use, and negatively associated loiw self-esteem, depressive
symptoms, premature sexual activity and suicidatida (Eisenberg, Olson, Neumark-
Sztainer, Story, & Bearinger, 200Kleumark-Sztainer, Wall, Story, & Fulkerson, 2004;
Sen, 2006). In addition, the frequency of familyalsemay also be a protective factor
influencing adolescents’ eating behaviors and @widuring meals consumed outside of
the home (Sen, 2006).

Despite these benefits few studies have investigtite long term effects linked with a
high frequency of family meals (Burgess-Champouxakt 2009; Larson, Neumark-
Sztainer, Hannan, & Story, 2007b; Sen, 2006; Tavetaal., 2005) and studies conducted
in the US over a 21-year period reported a siganficdecrease in the frequency of family
meals at home in our society (Nicklas et al., 208#wever, the few longitudinal studies
available found that adolescents having regularlsne@h parents in adolescence also
show a better quality of diet and eating pattemary later compared with adolescents who
report no regular or less frequent meals with tfi@milies, underlining the long term
benefits of this habit (Burgess-Champoux et al020

Even if studies have found an association betwesquéncy of family meals and healthier
dietary behaviors among adolescents that, in should have an impact on adolescents’
BMI, few studies have investigated the direct asgmmn between family meals and
adolescents’ weight status. The few studies aVailabsessing this association found, in
cross-sectional analyses, that the frequency oflyadmner is inversely associated with
the prevalence of overweight, however, this assiociavas no longer significant in a
longitudinal analysis (Taveras et al., 2005). Otsteidies found longitudinal associations
between high frequency of family dinner and botlower risk of becoming overweight
and a higher chance of not being overweight anypewen if with some ethnic differences
(Sen, 2006). These associations were found forewddtolescents, while no significant
associations were found for black and Hispanic estmnts, underlining that, beyond the

frequency of meals, the types and the portion®ofl fconsumed during family meals also
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play a role that can partially explain these etltifferences (Sen, 2006). However, due to
the lack of studies which have investigated th@@ason between BMI and frequency of
family meals, and the complex results found by liregitudinal studies available, this
association should be interpreted with caution.

Moreover, among different meals during the day, fileguency of evening meals with
parents was found to be higher compared with tequiency of breakfast or lunch in
adolescence (Burgess-Champoux et al., 2009; Vétizeleal.,, 2009a). However, like
evening meals, eating breakfast with parents mayameimportant marker of more
organized family routines that are indicative céafer family health behaviors (Lobstein et
al., 2004). Indeed, some studies (e.g. Burgess-@baret al.,, 2009) suggest that the
health benefits of dinner and breakfast with pardot adolescents’ dietary behaviors
should be similar. The low frequency of breakfagthwarents compared with evening
meals may simply be linked with practical and orgational family aspects, such as
different working hours among family members (Bagg€hampoux et al., 2009).
Although the frequency of family meals is assodatath healthier dietary behaviors and
lower BMI status, the circumstances in which they @onsumed also play an important
role (Branca et al., 2007). For example, as exptaim chapter 5 the use of television
during meals is associated with a worse qualitylief and a higher risk of obesity and
overweight. Thus, more than just the frequencyamhify meals should be considered.
Parents, in fact, can monitor adolescents’ telewisiehaviors and make rules about the use
of television at home both during meals and fresetiEven if few studies are available
about the role of parents in regulating sedentatyabiors, findings suggest that in this
case parental behaviors (e.g., modelling), and toong of adolescents’ sedentary
behaviors, can also improve these unhealthy lifestamong adolescents (Davison, &
Birch, 2001).

6.5 PARENTING PRACTICES AND PARENTING STYLE

Parenting style refers to general patterns of gargrand the general emotional climate in
which parents’ behaviors are expressed (van desthoral., 2007). Parenting practices, on
the other hand, are directly concerned with lingtior encouraging specific child and
adolescent behaviors (van der Horst et al., 200@)s, parenting style refers to overall

parent—offspring interactions, while parenting pices are related to specific child and
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adolescent behaviors (e.g., in this research taprely food rules) (Darling, & Steinberg,
1993). In other words,garenting practices operate in the context of parenstylé (van
der Horst et al., 2007, p. 296).

Parenting practices are mainly studied with infantd preschool children (see Faith,
Scanlon, Birch, Francis, & Sherry, 2004 for a reyi@nd often in association with the
infant skills needed to regulate their energy regjuents and to recognize feelings of
hunger and satiety (Birch, McPhee, Shoba, Steinl&ekyehbiel, 1987). It is worth noting
that the association between parenting practicesdegtary behaviors in adolescence is
less well studied, so that, the debate in thealitee about the role of parenting practices in
adolescence is still open and controversial resaltsbe found among studies.

Birch and colleagues (2001) underlined two maindfoelated parenting practices:
“restriction of intake” and “pressure to eat”. Fyei®e to eat refers to parents’ attempts to
increase healthy food intake (e.g., fruit and vables intake) (Francis, Hofer, & Birch,
2001; Vereecken et al., 2004). Parental restrictefers to the extent to which parents
restrict children’s and adolescents’ access to aitiine foods, in terms of type and amount
of food intake (Francis, Hofer, & Birch, 2001; Veoken et al., 2004), that can influence
dietary behaviors and subsequently adolescentgihwéWisniewski et al., 2009). Overall,
studies suggest that parental restriction may emibe in childhood several dietary
behaviors, food consumption patterns and food peates (Wisniewski et al., 2009;
Fisher, & Birch, 2002).

Moreover, food is often used by parents as an eued instrument to reinforce desired
or undesired behaviors. In this way, children agarnl to eat in association with external
stimuli and not based on internal cues such asdruangd satiety, with the consequence of
reducing children’s skills of self-regulation ofeih eating behaviors (Branca et al., 2007).
In addition, parents who reinforce their childremthwfoods may increase the child’s
attraction for the food used as a reinforce (Br2e@5s).

Furthermore, parents can encourage their childrezat more healthy foods (e.g., fruit and
vegetables). However, as affirmed by Birch (19991@) “although these practices can
induce children to eat more vegetables in the short, evidence from our research
suggests that in the long run parental control s may have negative effects on the
guality of children's diets by reducing their pnefiaces for those foods
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Finally, parents may restrict the consumption ataie foods (e.g., unhealthy foods). In
this regard, experimental studies (e.g., FisheBi&h, 1999a) have found that restricting
access to palatable foods is linked with an in@eztschildren’s desire for the restricted
foods andattempts to obtain them. In children, high matereatrictions of unhealthy food
has been found to promote their over-consumptiah ae associated with poor energy
regulation, especially in girls (Birch, & Fisher998; Sweeting, 2008). These studies
confirm that some parenting practices often adoptefdarents to prevent and reduce their
offspring’s overweight, like restriction to palatadoods, can promote the intake of these
foods in unrestrictive circumstances, for exampleemw parents are absent (Fisher, &
Birch, 1999b). Given that foods restricted by p#&seare usually “unhealthy foods” (e.g.,
shack food), these parenting behaviors may incrisesesk of overweight among children
promoting overconsumption of restricted foods (Bawi, & Birch, 2001).

However, it is important to recognize that the stadof Fisher and Birch were mainly
carried out in experimental settings and involvgagnples of children. Other studies, on
the other hand, suggest that permissiveness isiat=wb with more frequent soft drink and
sweet intake among children (Vereecken et al., P@ddl restriction rules with healthier
eating habits (De Bourdeaudhuij, 1997).

Focus the attention on adolescent population, ssudn parenting practices have found
mixed results underlining both positive and negateffects on adolescents’ dietary
behaviors (de Bruijn et al., 2007). On the one hasmme studies have found that
restrictive parenting practices may increase chity food intake and preference of
restricted foods (Birch, & Fisher, 1998; Brown, &den, 2004). On the other hand,
studies have found that restrictive parenting cast are associated with healthier
adolescent dietary behaviors (De Bourdeaudhuij,afa Dost, 2000, de Bruijn et al., 2007;
Hearens et al., 2008; van Horst et al.,, 2007; Metizeet al., 2009a; Verzeletti et al.,
2009b).

In particular, studies have found that children aatblescents whose parents reported
higher levels of control on their diet reportedimgtmore healthy and unhealthy snack
foods and that a greater use of food to controlemdents’ behavior was associated with
higher levels of body dissatisfaction (Brown & Ogd2004). On the other hand, as has
just been reported, other studies have found dip@sissociation between restriction rules
and healthier food intake among adolescents. Zkbarsd colleagues (2006) found that
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family food rules related to healthy food were assted with adolescents’ food choice. A
positive association was found for fruit and vebktantake and a negative association
was found for the percentage of energy intake ftotal fat in boys, but not in girls.
Besides, household food rules are particularly vesieé for food choice in younger
adolescents as opposed to older adolescents. dRigstparenting practices have also been
found to be associated with a lower frequency ofhealthy food intake (De
Bourdeaudhuij, & Van Oost, 2000). For example,rretsbn rules have been found to be
associated with less adolescent soft drink consiemgte Bruijn et al., 2007; van der
Horst et al., 2007; Verzeletti et al., 2009a). Rarimore, studies found that this association
was moderated by the personality dimension of aipleaess in adolescents (de Bruijn et
al., 2007). Other studies that have found a pasiissociation between family food rules
and dietary behaviors among adolescents undertjeader differences (e.g., Hearens et
al., 2008). For example, among adolescent boyserféamily food rules were associated
with higher fat intake, while no significant asstedan was found for girls (Hearens et al.,
2008).

Finally, studies have found that the impact of fgnidod rules on adolescents’ dietary
behavior is influenced by dietary outcome varialaled by the specific parenting practices
considered (e.gpressure, permissiveness and soa ¢mjeed, both being too permissive
and being too strict may result in less healthyadiebehaviors (Vereecken, Legiest, De
Bourdeaudhuij, & Maes, 2009). These authors comcltitat in nutrition education
programs parents should be trained in firm but,coetrcive food parenting skills to have a
positive impact on children's dietary behaviorsr@éeken et al., 2009).

Even if they have been investigated less than adetds’ dietary behaviors, parenting
practices may also influence adolescents’ weightust In fact, studies suggest that
“improving relationships among family members andwviding education about the
adverse effects of restrictive feeding practicey i@ expected to ameliorate overweight
and obesity (Wisniewski et al., 2009, p. 78).

Unfortunately, regarding overweight and obesityctear conclusions can be drawn about
the role of parenting practices. Studies suggestgarental restrictions are linked to higher
weight status (Fisher, & Birch, 1999a). Other stégdtonfirm these findings by suggesting
that maternal restrictive strategies are associaidd children’s increased BMI (Moens,
Braet, & Soetens, 2007).
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On the contrary, Robinson and colleagues (200Inddnat parents who reported greater
control on food intake had daughters who were ldgsty to be overweight, while no
association was found for males. Finally, otherdigsl found no association between
parental feeding practices and children’s weigha(ille, Sanderson, Guthrie, Rapoport, &
Plomin, 2002).

Overall, few studies have used a longitudinal desagpd methods adopted to assess
parenting practices tend to be very heterogeneels, (by questionnaire, observation,
experiments and so on). For these reasons it ipassible to draw firm conclusions about
the association between parenting practices angsmmts’ overweight.

Beyond parenting practices, some studies have f@amdssociation between parenting
style® and eating behaviors. Studies have found thattrostative parenting style (highly
strict and highly involved) was linked with highéwit and vegetable intake among
adolescents (Kremers, Brug, de Vries, & Engels,32Q@tle et al., 2003). Moreover, in
contrast to authoritarian (highly strict and lowatved) and permissive parenting style, an
authoritative parenting style is associated with development of young children’s self-
control and healthier eating habits (Nicklas et aD01). On the contrary, permissive
parenting style has been associated with a higitake of fat, sweets and snacks, and
fewer healthy food choices (De Bourdeaudhuij, 199&; Bourdeaudhuij, & Van Oost,
2000). However, a recent study found that geneaaénging style does not have any
impact on dietary behavior in early adolescentg€&eken et al., 2009).

In addition, observational studies at mealtime hskewn that, in families with young
overweight children, the permissive and authoxtastyles were equally prevalent, while
the authoritarian parenting style was less prederfamilies with normal weight children,
the authoritative parenting style was most prevalilowed by the permissive and the
authoritarian parenting style (Moens et al., 200/)rthermore, an authoritarian style,
characterized by high restriction and monitorings been associated with higher body
mass (Fisher, & Birch, 2000; Lee, & Birch, 2002).

Finally, in the light of the controversial result® restrictive parenting practices, some
studies have tested the moderation effect of argeparenting style on the association

between parenting practice and adolescents’ fotakeén Van der Horst and colleagues

® Is not aim of this work to describe the classtiima of parenting styles reported in the literafusee for
example Baumrind, 1991; Maccoby, & Martin, 1983.
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(2007) found that the effect of parenting practie@s greater in the families characterized
by parents who adopted a highly involved and mddbratrict parenting style.

6.6 FAMILY FUNCTIONING: SOCIAL SUPPORT AND
COMMUNICATION WITH PARENTS

Several authors suggest the importance of focusmgarent—offspring relationships in
adolescence (e.g., Marta, 1997; Noller, 1994; S$tabP95). Adolescence is an important
stage of change in terms of the relationship wdkepts that may include, for example, a
decline in intimacy and an increase in conflictg(e.Grotevant, 1998; Marta, 1997,
Palmonari, 1997).

Moreover, several physical, social, and cognitiharges occur during adolescence. For
these reasons, feelings of closeness with paréimés,communication with them and
perceived support from family are relevant factarprotecting adolescents from the rising
rates of adjustment problems linked with their baalyd, more generally, adjustment
difficulties that may begin in adolescence (Groteyal998; May, Kim, McHale, &
Crouter, 2006). In fact, family communication, clita, cohesion, emotional bonding and
organization may influence several adolescents’ltihebehaviors, with food-related
behaviors being among them (De Bourdeaudhuij, & @ast, 2000).

Family functioning and relationships with parents/é been investigated less than food-
related behaviors and lifestyles in associationhwabesity and overweight and their
psychosocial consequences (De Bourdeaudhuij, & ®ast, 2000; Lobstein et al., 2004).
This is quite surprising considering the importanocke family for children’s and
adolescents’ obesity and overweight and the imfiinaof this shortfall in terms of
clinical and preventive interventions. Indeed, evkwery few studies assessed these
variables, the psychosocial family functioning dhd relationships with parents may play
a more relevant role than some socio-environmeataily’ characteristics.

First, studies on family functioning were mainlycésed on the role of mothers in early
childhood (Bruch, 1973). Food may be viewed by rapthas an instrument in response to
the child’s signals of discomfort. Thus, startimgrh the early years of life children learn
to interpret negative feelings as a need of foods(® Stradmeijer, & Seidell, 2004;

Burch, 1973). These preliminary studies were foduse a dominant maternal role
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compared with weaker fathers (Valtolina, & RagazzdlP95). Other studies have
suggested that families with obese children areadterized by higher marital conflicts
(Mendelson, White, & Schliecker, 1995). Howevemare recent review study on family
functioning (Bosch et al., 2004) underlined tha¢sth hypotheses are not empirically
confirmed in clinical and non-clinical samples ard characterized by several limitations,
the small sample size being one of the most comentinal of these aspects.

Other studies suggest that perceived parentalksisesn important variable in considering
studying family functioning in relation to body wghit status (Abidin, Jenkins, &
McGaughey, 1992; Moens et al., 2009). Indeed, antestudy (Moens et al., 2009) carried
out with children aged from 6 to 14 years old, fouhat parents of overweight children
perceived more parenting stress. However, despisedifference in perceived parenting
stress the same study found that parenting str@ss ot contribute to the prediction of
children’s and adolescents’ weight status.

Moreover, among family functioning variables, |amgiinal studies found that parental
neglect and low parental support in childhood m&eéid with a higher risk of developing
obesity and overweight in early adulthood (Liss@agorensen, 1994).

Beyond overweight, a higher perceived social supfimm parents and an adequate
communication with them have also been found tpdsatively associated with individual
and social adjustment and well-being in adolescdrog, self-esteem), and negatively
associated with deviant and risky behaviors (eBputelle, Eisenberg, Gregory, &
Neumark-Sztainer, 2009; Cristini, Santinello, & Rgb, 2007; Graziano, Bonino, &
Cattelino, 2009; Hess, 1995; Marta, 1997; Noll&94; Vieno et al., 2007). In addition,
the quality of the relationship with parents in ldeence also influences the behaviors and
social relationships outside of the family (e.gchaol adjustment) (Marta, 1997;
Palmonari, 1997).

Moreover, even if the lack of studies that investiigthe role of family social support in
this research topic, higher perceived family sosiglport is considered to be an important
key factor for promoting and supporting health hébtr@l changes (e.g., dietary change)
(Gruber, & Hadelman, 2009; Kelsey, Earp, & Kirkle997; Mulvaney-Day, Alegria, &
Scribney, 2007; Verheijden, Bakx, van Weel, Koel&nyan Stavem, 2005; Wilson, &
Ampey-Thornhill, 2001). Indeed, these studies ulmierthat parental support is an
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important component influencing the success ofruatation programs aimed at reducing
behaviors and lifestyles linked with obesity an@mveight.

Moreover, perceived social support from parentgasitively correlated with physical
activity levels (Gruber, & Hadelman, 2009; Horn, Born, 2007; Sallis et al., 2000;
Shields et al., 2008; Trost et al., 2003). Furtheen qualitative studies suggest that the
quality of communication and interactions with pasesurrounding food is perceived by
adolescents as important and it is associated thighfrequency of family meals and
adolescents’ quality of diet (Contento et al., 2006

Parental support was also found to be associatddasiolescents’ dietary behaviors (De
Bourdeaudhuij, & Van Oost, 2000). Finally, familghesion and family interactions have
been found to be associated with higher healthd fmmsumption by parents and higher
vegetable consumption by adolescents (De Bourdeguda Van Oost, 2000), while
family connectedness was found to be positivelp@ased with fruit or vegetable intake
among adolescents (Neumark-Sztainer, Story, Resfi€&um,1996; van der Horst et al.,
2007).

Unfortunately, family functioning variables havetnioeen extensively investigated in
association with weight status, dietary behaviors fmod-related lifestyles, and, overall, it
is important to note the associations just desdribe and when present, are modest
(McClain, et al., 2009). For example De BourdeaudBuVvan Oost (2000), who assessed
several family characteristics in relation withtdiy behaviors in adolescence, underlined
that family relationship variables explained a viemy variance of dietary behaviors.
Beyond the influence of family relational variables overweight-related behaviors, in
adolescence the relationships, the communicatiehtle perceived social support from
parents has been linked with poor body image, ltidyatisfaction and weight concern
(Jones, 2004; May et al., 2006; Barker, & Galamlai®€)3; Prsenall, Bearman, & Stice,
2004; Stice, & Whitenton, 2002; Stice, PresnellSgangler, 2002; Swarr, & Richards,
1996). Moreover, longitudinal and cross-sectiortatlies found that BMI and excess of
weight problems (overweight and obesity) are stipmgsociated with and predictive of
these variables (Al Sabbah et al., 2009; BarkeGalambos, 2003; Paxton, Eisenberg, &
Neumark-Sztainer, 2006; Presnell et al., 2004;eStc Whintenton, 2002). In turn, body
image, body dissatisfaction, and weight concern tmayssociated with a higher risk of

eating disorders, depression and the use of utiyedletary practices in order to lose
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weight (Jones, 2004; Rodgers, & Chabrol, 2009; NmurSztainer et al., 2006a; Stice et
al., 2002; Stice, & Whitenton, 2002).

Relationships with parents characterized by higlosflicts and less warmth and support
are predictive of increased dieting behaviors apar pody image (Archibald, Graber, &
Brooks-Gunn, 1999; Ata, Ludden, & Lally, 2007). particular, conflicts and a lack of
closeness in the relationship between mother andjidar were associated with more
weight concern in adolescence (May et al., 2006).

Unfortunately, studies involving both parents andlenand female adolescents in this
regard are lacking. The most studies on body in@agebody dissatisfaction have focused
their attention only on female adolescents andhenrole of mother, fewer studies also
involve male participants and less is known abbatrble of the father (Ata et al., 2007).
However, a study found that only conflicts in tleéationship with the father are associated
with weight concerns in adolescence in both gen{Mesy et al., 2006). Moreover, in a
cross-sectional study (Al Sabbah et al., 2009) linag 24 countries, difficulty in talking
with father was more common than difficulty in taldg with mother in all countries among
adolescents. In addition, difficulty in talking Wwitfather was associated with weight
dissatisfaction among both boys and girl adolescentnost countries, while difficulty in
talking with mother was associated with body weidigsatisfaction for girls in most
countries and rarely for males (Al Sabbah et &09.

Overall, studies suggest that family social suppoaty play the role of a buffer against
negative social and cultural influences, sustairadglescents in the development of a
positive body image and body dissatisfaction (Ateale 2007; Barcker, & Galambos,
2003; Bearman, Presnell, Martinez, & Stice, 200&cRrdelli, McCabe, & Banfield,
2000; Stice and Whitenton, 2002). Thusyproving relationships and communication
between parents and adolescents may have a pasifpaet on adolescents’ food-related
health behaviors, body dissatisfaction and adofgsteysychosocial well-being A
Sabbah et al., 2009; Mellin, Neumark-Sztainer, stiveland, & Resnick, 2002

Finally, several studies on this topic have undedigender differences that should always
be taken into account. For example, gender wasdf@armoderate the effect of BMI on
body dissatisfaction (Presnell et al., 2004), wiolker studies found a greater impact of
BMI on body dissatisfaction in adolescent girls, @mpared with boys (Stice, &
Whintenton, 2002; Jones, 2004).
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6.7 GENERAL CONCLUSION ON THE ROLE OF THE FAMILY

As has been described above, parents can influemeet and maintenance of children’s
and adolescents’ overweight and obesity in two maags (Ritchie, Welk, Styne, Gerstein,
& Crawford, 2005). Firstly, in a direct way, buihldj and determining the physical and
social environment in which adolescents live. Sdbgnin an indirect way, through
socialization, relational processes and modelling.

Previous studies, mainly assessing a few familyetates of obesity and overweight, have
concluded that familial factors have a limited effen adolescents’ overweight.

However, some gaps in the literature have beenrlinei@ in the previous paragraphs,
thus, examining multiple indicators of familial agbnships and their associations with
adolescents’ overweight and obesity in populatitudies may represent a promising
approach to better explaining the role of family thre development of adolescents’
overweight and obesity (Moens et al., 2009).

Finally, it is important to recognize that familgded intervention programs that aim to
reduce obesity and overweight are more effectivepieventing and reducing these
problems than individual-centered interventions ufg&r, & Hadelman, 2009). The
involvement of the family may, in fact, result irogitive change for both parents and
adolescents, with greater and longer term res@Gitslder, & Hadelman, 2009).

In conclusion, as explained in chapter 4, familareleteristics cannot alone explain the
increasing prevalence of obesity and overweightragrexolescents, and to explain these
phenomena only referring to individual and famibriables would be an error (Neumark-
Sztainer, 2005).

Other micro- and macro-contexts of life may infloerthe excess of weight problems and
overweight-related behaviors and lifestyles in adoénce. In the next paragraphs we will
mostly describe some of the other environmentdinggst that contribute to build the

“obesogenic environment” in which adolescents (iv@bstein et al., 2004).

6.8 THE ROLE OF PEERS ON ADOLESCENT OVERWEIGHT

During adolescence, peers become more importanttenaeed of friends’ support and
approval increases significantly (Ata et al., 200i)addition, adolescents spend a lot of
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time socializing, performing physical activity aedting with peers, all of which represent
important forms of socialization (Story et al., 200

Moreover, as is the case for the family, peers somal network contexts may promote
and support exercise and healthy eating behaviorénterventions aimed at reducing
excess weight, perceived support from peers igtnkith higher adherence to dieting and
exercise programs (Felton & Parsons, 1994; Wingefirdy, 1999). Indeed, peer social
support represents an important source of motimatistrength in adolescence, which is
able to promote and support diet and healthy edigttaviors (Backman, Haddad, Lee,
Johnston, & Hodgkin, 2002; Contento et al., 2006pH Lim, & Gunewardene, 2000;
Gruber, 2008), physical activity (Coumeya, & McAuld995; Motl, Dishman, Saunders,
Dowda, & Pate, 2007), leisure time exercise pardtton (Okun, Ruehlman, Karoly, Lutz,
Fairholme, & Schaub; 2003) and weight control bétvaNeumark-Sztainer, Wall, Story,
& Perry, 2003b).

Moreover, peer physical activity patterns may ieflae adolescents’ physical activity
patterns by promoting sport participation (Vilhjason, & Thorlindsson, 1998; Wold, &
Anderssen, 1992).

As far as dietary behaviors are concerned, friendg influence adolescents’ food choice.
In fact, in adolescence the importance of peer@a@bris well recognized as a determinant
of adolescents’ food selection (Story et al., 20@®)fortunately, very few studies have
examined the role of peers in adolescents’ foodcehand those few studies which are
available found no strong association (Story et28l02).

Some studies have found that perceived friend faid vegetable intake is positively
associated with adolescents’ fruit and vegetabteakan (Rasmussen et al., 2006; De
Bourdeauij, & van Oost, 2000; Woodward et al., J9®wever, other studies have found
that early adolescents were not encouraged tawaahd vegetables by peers and they did
not expect that fruit and vegetable consumption ldvamake them more physically
attractive or popular (Vereecken et al., 2005c)e Tame study showed significant
correlations between perceived peer behavior antdand vegetables consumption among
early adolescents (Vereecken et al., 2005c), intrashwith the study of Cullen and
colleagues (2001b) which found no association betwfeuit and vegetable consumption,
peer modelling and peer perceived norms.
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Moreover, Contento and colleagues (2006), througlividual interview conducted with
adolescents, found that to manage the conflict éetwthe need to eat with peers and
individuals’ dietary behaviors, adolescents chaseat with peers who have similar values
concerning food.

Finally, as far as peer relationships are concerpedceived peer social support is an
important factor in promoting positive health beloasy and influencing weight-related
behaviors and lifestyles (Gruber, 2008). Lower pemreptance, perceived social support,
and friendship intimacy have been found to pregicbr body image among female
adolescents (Ata et al., 2007; Gerner and Wils@@5® Stice and colleagues (2002)
suggest that in adolescence, perceived social sufmoon peers predicts negative and
unhealthy dietary behaviors to a greater degree fhexrceived support from parents.
However, friends’ social support not always hagsitpre effect on adolescents’ feelings
about their bodies and related behaviors (Ata et28l07). For example, friends’ body
image concerns and eating behaviors predicted scis’ body image concerns and
behaviors (Paxton, Schutz, Wertheim, & Muir, 199B)e worst instance, in this regard,

may happen when peers encourage extreme weighdtlassgies (Paxton, 1996).

6.9 OTHER ENVIRONMENTAL CORRELATES RELATED TO
OVERWEIGHT AND OBESITY IN ADOLESCENCE: AN
OVERVIEW

As described in chapter 4, organizational, comnyuaiitd societal environments may also
influence adolescents’ overweight-related behavamg lifestyles. A detailed description
of macro-environmental correlates related to diebshaviors, physical activity and food-
related lifestyles remains outside of the aim a$ ttihesis. However, we recognize the
importance of reporting a brief overview of somevimnmental factors related with

obesity and overweight in adolescence.

As far as dietary behaviors are concerned, thead@mvironment is an important context
in the development of children’s and adolescentstady behaviors and food choice,
especially for people consuming lunch at schoobr{set al., 2002; Wolfe, & Campbell,

1993). However, apart from lunch, almost all sced@ve vending machines or snack bars
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which mainly offer available snack food and sofhlls (Story et al., 2002) that negatively
influence adolescents’ dietary behaviors.

Moreover, more macro-level correlates, such asSt8 of local areas, may also influence
individual dietary behaviors. Studies found, foraeple, that large supermarkets with
fresher foods and lower prices are more likely te mcated in middle-class
neighbourhoods (Morland, Wing, Roux, & Poole, 2008)n in poor neighbourhoods and
the availability of food in local markets has bdeand to be related to resident dietary
consumption patterns (Baranowsky et al., 2003; @Gleeat al., 1991; Edmonds,
Baranowski, Baranowski, Cullen, & Myres, 2001). $hdocal food availability may
influence people’s dietary behaviors and overwe{atranowsky et al., 2003).

Finally, even if we have already examined the milemedia exposure in the previous
chapter, in order to describe individual lifestydehaviors linked with obesity, it is also
important to consider media advertising and mediaredevant societal influences on
adolescent eating behaviors (Story et al., 2002).

As far as physical activity is concerneskveral environmental variables may influence
exercise patterns. The principal macro-environmefdators linked with performing
physical activity are: home equipment, availabilty recreational areas for outdoor
activities, neighborhood safety and esthetics, earence of facilities groups, amount of
daily free time and school physical education paogg (Baranowski et al., 2003; Davison,
& Birch, 2001; Giles-Corti, & Donovan, 2003allis et al., 1997). Indeed, as underlined by
Davison and Birch (2001, p. 168he ability for parents to use sport as a formarhily
recreation has declined. Access to walking and diiey paths, parks, and general
recreational facilities has decreased due to urlsgmawl and greater distances of such
facilities from the honfe

Also organizational and social changes exert almente on adolescents’ exercise level.
For example, low school budgets can lead to fewodppities to perform different kinds
of physical activity with no, or low, costs for fdmas. In fact, participation in physical
education classes has been associated with highets| of physical activity among
adolescents (Gordon-Larsen, McMurray, & Popkin,®00

Finally, the relatively inexpensive and appealiagune of television, videos, and computer
games as a form of entertainment, and the highes & crime in low SES neighborhoods,

have increased the amount of time that adolescgread in sedentary behaviors (see
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Chapter 5). For example, in neighborhoods with higtes of crime, parents may view
sedentary behaviors at home as protective andwasyaf avoiding danger and not as an
unhealthy lifestyle (Davison, & Birch, 2001).

In conclusion, it should be underlined that resditsm ecological studies are often
complex. For example, complex results concerningighteelated environmental
correlates can be found in different population-guups (e.g., gender, SES) (Baranowski
et al., 2003; Romero et al., 2001; Sallis et Q2 Sallis et al., 2003). A detailed
description of macro-environmental correlates drartreciprocal interactions is beyond
the aims of the present work. However, it is imaottto recognize the role of macro-
environmental variables in terms of research, oeoto better understand the factors and
the mechanisms involved in the onset and maintenahexcess of weight problems and,
in terms of intervention, to better identify andalate effective strategies with regard to
overweight prevention among adolescents. As affirrbg Baranowski and colleagues
(2003, p. 38S) Behavior- and ecology-based problems require beltaxand ecology-

based solutiori's
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CHAPTER 7

RESEARCH DESIGN AND GENERAL AIMS

7.1 Health Behavior in School-aged Children crossational survey

The present thesis is based on the data from th&HH8ehavior in School-Aged Children
(HBSC) survey of the Veneto Region of Italy.

HBSC is a cross-national survey carried out every fyears in collaboration with the
World Health Organization (WHO) Regional Office fBuropé to provide and increase
understanding of young people's health, well-bangd their social context. The survey
originated in 1982 when researchers from three twimsn(Norwey, Finland and England)
met to discuss research difficulties concerning dbmparability of data across different
countries. The first HBSC survey (1983/1984) ineal\five countries (Norwey, Finland
and England, Denmark and Austria). Already, in 12886, the HBSC survey involved
thirteen participant countries (Currie, Gabhained&u, & International HBSC Network
Coordinating Commitee, 2008) From this starting point, the HBSC study has gedig
and constantly grown to involve more countries athe subsequent survey (see Figure
7.1). In the last survey (2005/2006) 41 countriesennvolved. At present, the study is
still growing and in the survey 2009/2010 43 cowastwill be involved.

Italy was involved in the HBSC network for the firsme for the 2001/2002 survey.
However, a first pilot survey, a fundamental stepifclusion in the international research
group, was carried out in 2000/2001. Thus, thrakah surveys are presently available:
2000/2001 (pilot survey); 2001/2002 and 2005/2006idfal surveys). Moreover, in
parallel with the national survey, in Italy thresgions participated in the HBSC survey:
the Veneto region, the Piemonte region and the arascegion.

® The partnership with the WHO Regional Office far&pe and HBSC has been described in Currie et al.,
2009, p. 134.
1% |International research report on HBSC resultstmafound atvww.euro.who.int

109



The survey involves the administration of a seffen¢ questionnaire. The questionnaire
consists of a number of mandatory and optional tipres (see Paragraph 7.4 for a full
description).

In the 2005/2008 Veneto survey several optional questions on ovigihteand obesity-
related behaviors and lifestyles were added, ch@eong HBSC optional questions
packages. For this reason the present work only data from the Veneto Region.

Figure 7.1. Growth of HBSC study: countries by syrvyear (Downloaded from

www.hbsc.org).

1983/841985/86 1989/90 1993/94 1997/98 2001/02 2005/06
1. England 1. Finland 1. Finland 1. Finland 1. Finland 1. Finland 1. Finland
2. Finland 2. Norway 2. Norway 2. Norway 2. Norway 2. Norway 2. Norway
3. Norway 3. Austria 3. Austria 3. Austria 3. Austria 3. Austria 3. Austria
4. Austria 4. Denmark 4. Belgium (Fr 4. Belgium (Fr) 4. Belgium (Fr) 4. Belgium (Fr) 4. Belgium (Fr)
5. Denmarl 5. Belgium 5. Hungary 5. Hungary 5. Hungary 5. Hungary 5. Hungary
6. Hungary 6. Scotland 6. Israel 6. Israel 6. Israel 6. Israel
7. Israel 7. Spain 7. Scotland 7. Scotland 7. Scotland 7. Scotland
8. Scotland 8. Sweden 8. Spain 8. Sweden 8. Spain 8. Spain
9. Spain 9. Switzerland 9. Sweden 9. Switzerland 9. Sweden 9. Sweden
10. Sweden 10. Wales 10. Switzerland  10. Wales 10. Switzerland  10. Switzerland
11.Switzerlandl1.Denmark 11. Wales 11. Denmark 11. Wales 11. Wales
12. Wales  12. Netherland:12. Denmark 12. Canada 12. Denmark 12. Denmark
13.Netherland13. Canada 13. Canada 13. Latvia 13. Canada 13. Canada
14. Latvia 14. Latvia 14. N. Ireland 14. Latvia 14. Latvia
15. N. Ireland 15. N..Ireland 15. Poland 15. Poland 15. Poland
16. Poland 16. Poland 16. Belgium (FI) 16. Belgium (FI) 16. Belgium (Fl)
17. Belgium (FI) 17. Czech Republil7. Czech Republ17. Czech Republic
18. Czech Republ18. Estonia 18. Estonia 18. Estonia
19. Estonia 19. France 19. France 19. France
20. France 20. Germany 20. Germany 20. Germany

21. Germany 21. Greenland  21. Greenland  21. Greenland
22. Greenland 22. Lithuania 22. Lithuania 22. Lithuania

23. Lithuania 23. Russia 23. Russia 23. Russia
24. Russia 24. Slovakia 24. England 24. England
25. Slovakia 25. England 25. Greece 25. Greece
26. Greece 26. Portugal 26. Portugal
27. Portugal 27. Ireland 27. Ireland
28. Ireland 28. USA 28. USA
29. USA 29. tfyr Macedoniz29. tfyr Macedonia
30. Netherlands 30. Netherlands
31. ltaly 31. ltaly
32. Croatia 32. Croatia
33. Malta 33. Malta
34. Slovenia 34. Slovenia
35. Ukraine 35. Ukraine
36. Luxembourg
37. Turkey
38. Slovakia
39. Romania
40. Iceland
41. Bulgaria

! Data from Veneto Region (ltaly) are funded by \terRegion (D.G.R. no 812 of March, 21, 2006).
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7.2 Conceptual framework and aims of the HBSC surwe

In line with the World Health Organization (1998he HBSC survey conceptualized
health not merely as the absence of iliness oradesebut also in terms of physical and
psychological well-being. The basic idea in the KIBSudy is that adolescents’ health-
related behaviors wergart of young people’s broader lifestyle and healids viewed in
its social context. HBSC was not to be a standaidesmiological study nor one in which
smoking was seen simply as a health damaging meslaour. Instead, health related
behaviours, such as smoking, were conceptualisetbrasing a set of interconnected
patterns within adolescent lifestylg€urrie et al., 2009, p. 132).

Subsequently, the understanding of micro- and meanexts in which young people live,
society and adolescents’ perception of social dosand their psychosocial well-being
were considered as relevant topics that are asedcaénd inter-related with adolescents’
health-related behaviors and lifestyles (Currialgt2009).

In other words, different sets of health-relatetidbeors and related psychosocial aspects
(e.g., well-being) are the outcome variables cdrest in the HBSC, while personal, micro-
and macro-environmental and sociodemographic cteistics are considered as relevant
aspects associated with these outcome variablasi€@at al., 2009). Indeed, family, peers
and school are, for example, important setting$ thay influence and promote health
behaviors, health-related lifestyles and psychadaeell-being.

The survey assumes a flexible and broad concephedlth”. This broad and flexible
approach has allowed the collaboration of severs¢archers across different disciplines
(e.g., public health, medicine, psychology and 8p tn fact, this interdisciplinary is one
of the most important peculiarities and strengthshe HBSC network (Currie et al.,
2009).

The overall aim of the HBSC study is to provide daodincrease the understanding of
young people's health, well-being and social cantBrkom a pragmatic point of view,
insight and findings from the HBSC study can be paeld to divulge information
concerning adolescents’ health behaviors and tduante health promotion and
educational policies and practices at nationaliatetnational levels.

Moreover, the study has several sub-aims (takem ftbbe international HBSC study

website: www.hbsc.org):
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- to sustain national and international research eadth behavior, health and well-
being and their social contexts in school-agedicé;

- to contribute to theoretical, conceptual, and methagical development in this
research area;

- to monitor and to compare health perceptions, hdashaviors and different social
contexts of school-aged children over time andaéibnal and international levels;

- to disseminate findings to relevant audiences oy researchers, health and
education policy makers, health promotion praatitis, teachers, parents and
young people;

- to develop partnerships with relevant external agenin relation to adolescent
health to support the development of health propmoimnterventions and programs
with school-aged children;

- to establish a multi-disciplinary international wetk of experts in this field to
provide an international source of expertise onlest@nt health for public health
and health education.

HBSC considers health to be an important resourceevery day living (WHO, 1998).
Indeed, from the beginning, the survey has triefillta gap in the research on adolescents’
well-being and health, recognizing that young pecagle an integral part of several life
contexts and of a broad society framework whicmoabe neglected in this study field.

7.3 INTERNATIONAL NETWORK ORGANIZATION

The feasibility of the HBSC survey, the maintenantéigh quality standards and the
continuous improvements of the study in terms aitents and methodological issues, are
guaranteed by a complex international organizatidndetailed description of HBSC

organizational structure, function, and aims isdmel the aim of this work and can be

found in recent paper (Currie et al., 2009).
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Figure 7.2. HBSC Organizational structure. (Sou€arie et al., 2009).

FOCUS
GROUP

> Eating &
Dieting
FOCUS
GROUP

> Physical
Activity . o

4| Development o International Coordinator,
p| EooS / ge \ ICC. Edinburgh (WHO £C7)
HBSC : | Risk MDG \ = ;; >
Membership Behaviour \ e
FOCUS II." _//I":/
Principal pl SHOUES Sci-Pub ; WHO EURO
I tigat 5 School |l.l Group** P e I
P1) ! ‘Scientific . HESC Network Venice Office
Assemhly & Injuries .'fl_ ) D [. spment ; Lﬁ:epw Coordinating
Group char ™ Committee Copenhagen

FOCUS s0G oo Office
GROUP = HBSC-WHO /

\ F'y 2
P Famiy ] Partnership
Culture Eicj FG coordinator on Committee
5DG
Cne reprecaniative from
FOCUS

each FG on PDG & MDG

GROUP Chair /

Positive
Health \‘ . o Data Bank Manager.
/ Bergen (WHO CC*)
Policy |
FOCUS Development
GROUP Group
P social PDG
Inequalities

: * WHO CC = WHO Collaborating Centge
8 regional representatives. ** Seientific Publications Group sub-group)
from HBSC membership

To warrant relationships and scientific comparison discussion among countries, the
HBSC international group organizes two meetingseyear for the network members.
One meeting is a kind of conference in which défdrresearchers present their scientific
works and research questions, in contrast, thenseateeting is dedicated to working
groups that discuss and work on specific reseapits (e.g., eating habits focus group,
social inequalities focus group).

The international network organization is quite ptem (Figure 7.2). The survey is
supported by an International Coordinating Centieilfl and Adolescent Health Research
Unit, University of Edinburgh); and by an Intermmatal Databank (Centre for Health
Promotion, University of Bergen). Each member couhias a national team. A national
Principal Investigator (PI), who is formally accegtby the study assembly, leads each
national team. The national team is selected bythe

Moreover, an elected Coordinating Commettee mamitbe study’s progress, supports

internal organization and internal policy and so @ncomprehensive description of
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network organization can be found in Currie et 2009). The Coordinating Committee
involves people from different organisational subtgps that work on three main topics:
Scientific Development Group, Policy Development o@ and Methodology
Development Group. Moreover, each network memberksvavith other international
members on a topic-specific Focus Group (FG) tbhatentrates on specific issues or areas
of scientific interest included in the HBSC coreegtionnaire (Currie et al., 2009). Finally,
an elected International Databank Manager manabes ptocess of producing the

international data file.

7.4 PARTICIPANTS AND SAMPLING PROCEDURE

The target populations of the HBSC study are eadlylescents and adolescents attending
school, aged 11, 13 and 15 years old. In termbeflevelopmental perspective, these age
groups represent periods in which maturational ggses influence cognitive function,
self-perception and psychological processes (Cetred., 2009). In particular, as recently
expalined by Currie and colleagues (2009), theyegdars represent the onset of
adolescence and the time in which people start itapbphysical and emotional changes;
while the middle years represent the stage in whiocbing people start to consider
important life and career decisions. These stagesaldo characterized by an increased
degree of autonomy and choice concerning pattdroerssumption and health behaviors.
Moreover, social influence (e.g., from peers or ifgmand expectations also vary
according to age.

The survey has to be carried out on a nationaflyasentative sample of adolescents aged
11 13 15 years old in each participating countriie Sample should be made up of
approximately 1,500 participants from each age mgrea that there is a final sample
involving at least a total of 4,500 participantsnr each participating country.

This criterion is established based dimé calculation assuming a 95 % confidence

interval of +/- 3 % around a proportion of 50 % addsign factor of 1.2, based on
analyses of existing HBSC da{®oberts et al., 2009; p. 143).

The participants are selected using a cluster sagiprocedure (Thompson, 2002). The
primary sampling unit is the school class (or sthodhe absence of a sampling frame of

114



classes) that is randomly selected, taking intaact adolescents’ gender and grade as
suggested by international protocol (Roberts e2809).
In addition, the sample of the Veneto Region (2R2086) is also stratified for:

- School: the sampling procedure takes into accdwnetucational level of schools
(e.g., general, technical and vocational) and ithe &f the school.

- Geography: the sample was selected to be repréisentd the Veneto region’s
provinces in all surveys (geographical Italian uriloreover, since the 2001/2002
survey the sample has been stratified for ULSS gdministrative Italian unit
linked with territorial health care services).

Thus, in each data survey for Italian Veneto Regi@ample was obtained of middle (first
grade, 11-12 years old and third grade, 13-14 yadjsand high schools (second grade
15-16 years old). The schools are randomly seldbdidwing the criteria just explained)
from the school list provided by the Regional Sdh@iffice’s database. In each
participating school, 2 classes (about 40 pupiksijewandomly selected.

For clearness of exposure, response rate and sachplacteristics will be described

separately in each research chapter.

7.5 THE QUESTIONNAIRE

HBSC is a school-based survey in which the data caléected through self-report
questionnaires administered in the classroom lphtra

For each HBSC survey an international researchopobtis produced that allows the
guestionnaire preparation and administration (s&g,for example Currie, Samdal, Boyce,
& Smith, 2001). The international research protdocludes detailed information for the
participant countries on rationale, concepts, nuthoquestionnaire and survey
administration. Each survey protocol includes aaral rationale and a rationale for each
specialist area based on the purpose and concdmuawork of the study. Protocols, a
fundamental instrument to ensure the comparalohitgata across countries, are available
on request on the international HBSC webéitEach new survey’s protocol is based on
the previous one. In fact, the HBSC questionnareonstituted by some mandatory parts,

which have remained the same in each survey s adldw monitoring activities,

12 \www.hbsc.org
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comparability of data across survey and time trekldsvever, each new protocol includes
new areas of development. These are new instrunigens or scale) which are part of the
optional sections that each country can choosadode in their questionnaire (Currie et
al., 2009). The protocol also includes the instomd for the questionnaire administration
(layout, question ordering, translation guidelirsesl do on), data collection procedures
and instructions concerning how to build the nalodata file (Roberts et al., 2009).
Further and more detailed methodological issuedaélto the HBSC survey are discussed
in recent papers by Roberts and colleagues (Robeals, 2007b; Roberts et al., 2009).
The international standard questionnaire for eagley is consisted by three different
levels of questions (Roberts et al., 2009):

1. core questions that have to be included in thetopresire by all the participating

countries;
2. optional packages of questions on specific resetopits that each country can
choose to include;

3. country-specific questions related to specific éssaf the country’s interest.
The survey questions regard several sets of heaftitators, health behaviors and
adolescents’ context of life. The core questiorairovides information about different
health-related topics (Roberts et al., 2009):

1. demographic factors (e. g., gender, age, and stataturation);
social background (e. g., family structure and @@gonomic status);
social context (e. g., family, peer, school envinemt);

health outcomes (e. g., self-rated health, injue@erweight and obesity);

o b~ 0N

health behaviors (e. g., eating and dieting, pl&ysactivity and weight reduction
behavior);
6. risk behaviors (e. g., smoking, alcohol use, camnalse, sexual behavior,

bullying).

In the 2005/2006 Veneto region survey several optigquestions on overweight- and

obesity-related behaviors and lifestyles were addteast were not included in the

mandatory questionnaire (e.g., measured heightwaeight; food-related lifestyles). For

this reason in the present thesis only data fraeneto Region are used.

For the sake of clarity, the instruments adoptedach research study of this work will be

described separately. In fact, due to a certaimede@f overlap between instruments of
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each research study, we chosen to explain the mesasised in each research study’s
chapter. Overall, this work includes measures agsgshe following topics:

- socio-demographic characteristics;

- body mass index,

- body image and body dissatisfaction;

- eating behaviors and physical activity;

- adolescent and family food-related lifestyles;

- food-related parenting practice;

- perceived family social support and communicatiatin warents.
Before its official administration, the questiomgaiwas piloted on a small adolescent
sample to check the time required for completion tbé questionnaire, possible

adolescents’ comprehension difficulties, clearrasastructions and so on.

7.6 PROCEDURE

As previously explained, HBSC is a school-base#esurSelected schools were invited to
participate in the survey via fax and email (whavailable). Afterward a few days all the
schools were contacted by phone to better explenrésearch and to answer possible
guestions.
The data were collected through self-report quesires administered in the classroom
by a teacher. For all the school agreed to padieipteachers were trained with provincial
formative meetings held by researchers on how toirgidter the questionnaire (procedure,
instructions, ethic issues and so on).
Before the questionnaire administration three kiofdsonsent were requested:

- A written consensus of agreement to participateftioe schools;

- A written consensus of agreement to participatefparents;

- A verbal consensus of agreement to participate fidolescents.
Parents were sent a letter including a short exgbiam of the study and a written request
for consent. Students without parental written emissis were excluded from the survey
administration and did not complete the questiaen&@tudent participation was voluntary
and the students were assured of the confidestiafittheir answers with written and
verbal instructions. The questionnaire was comglelgring the school hours and it took

about one class hour (40-60 minutes). The Italimnefo Region HBSC survey was
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approved by the ethics board of the University aflifa. After the survey, all the schools
participating received a written research reporscdbing the main findings (divided
regional, provincial and ULSS) achieved by the gttid

7.7 GENERAL AIMS

This thesis is subdivided into three studies whartus on overweight and obesity among
adolescents from the Veneto Region. The genera afrthese studies are:

1. to determine the validity of self-reported heigmdaweight with regard to
adolescents’ gender and age and to adjust selftegbanthropometric values
on the strength of measured val(€bapter 8)

2. to assess the prevalence of obesity and overwegighte Veneto Region from
2000 to 200§Chapter 8)

3. to study the association between BMI status (nomvebht, overweight and
obesity) and dietary patterns, physical activityd afood-related lifestyles
(Chapter 9);

4. to examine the association between BMI, body imegd body dissatisfaction
and family food-related lifestyles, food-related rgr@ting practice and
relationships with parents (communication with péseand perceived family
social supportfChapter 10).

The next chapters will describe these studiesth®@ichapters will have the same structure:
a brief introduction to underline the reasons behine study, aims and hypothesis; a
method section describing participants, measurdsstatistical analyses; a description and

discussion of the study’s findings; and finallysection on the limitations and conclusions
of the study.

'3 Research reports on HBSC Veneto region are avaithttp:/www.crrps.org
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CHAPTER 8

THE PREVALENCE OF OBESITY AND OVERWEIGHT
FROM 2000 TO 2006 AMONG ADOLESCENTS FROM THE
VENETO REGION: HOW TO IMPROVE THE VALIDITY OF
SELF-REPORTED HEIGHT AND WEIGHT?

8.1. INTRODUCTION

The prevalence of obesity has tripled among adetdgscover the past two decades (see
Chapter 2), underlying the need for effective olygsievention strategies (Hedley et al.,
2004; Johannsson et al., 2006; Kohn & Booth, 2008stein et al., 2004; Ogden et al.,
2006; Peneau et al., 2009; Wang, & Lobstein, 200&reasing rates of adolescents’
obesity has become a major public and psychosbealth concern. Young people’s
obesity, indeed, is linked with several short andgl term health and psychosocial
problems (Braet, 2005; Burniat, Cole, Lissau, & ks2002; Engeland et al., 2003;
Gortmaker et al., 1993; Hughes et al., 2007; Koto#k al., 2001; Lobstein et al., 2004).
For example, adolescent obesity is associated wattial difficulties and problems
concerning self-esteem and body image, and higbles for adult chronic diseases such
as cardiovascular disease, type 2 diabetes andapusmdeath (see Chapter 3 for a
detailed description).

Therefore, the identification and the accurate nooimg of overweight and obesity in
adolescence constitutes one of the major issu#ssesearch topic and are essential to
the implementation of health policies and effectsteategies to prevent obesity and
overweight.

The measure most commonly used to identify overeignd obese subjects in
population studies is the body mass index (BMIYingdel as body weight divided by
height squared (kg/f (see Chapter 1 for a detailed description). BMhot a perfect

measure of adiposity in adolescence, however,atvalid measure of relative adiposity
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(Pietrobelli et al.,, 1998) and it is recognised kasng appropriate for the indirect
assessment of adiposity in childhood and adolescéfontini et al., 2001; Lobstein et
al, 2004; Rosner et al., 1998). For this reason] BMhe main measure, in terms of
validity and diffusion, employed to assess overlweignd obesity in childhood and
adolescence.

Moreover, for practical and economical reasonsf-replorted weight and height are
frequently adopted in place of objective anthropwimevalue measurements (Tsigilis,
2006). Self-report measures are more feasible, cedlye for population studies, are
undemanding for participants and have fewer costenpared with measured
anthropometric values (McAdams, Van Dam, & Hu, 2007

Several studies have examined the accuracy ofreqatited anthropometrics values in
adolescence, underlining some bias linked withrtbee. Overall, most studies confirm
that adolescents tend to underestimate their weggitt to overestimate their height
(Abraham et al., 2004; Brener et al., 2003; Himg&sFaricy, 2001; Lee et al., 2006;
Tsigilis, 2006).

This bias in self-reported anthropometric values ha important implication on this
research topic: an underestimation of weight andweamestimation of height will be linked
with an underestimation of BMI and subsequentlyhvétlower prevalence of obesity and
overweight. For this reason the prevalence of ¢pesid overweight reported in studies
using self-report anthropometric values is loweanthhe real prevalence. Moreover, this
bias causes important consequences for the commieneof these phenomena and for the
identification of effective prevention strategigglantervention actions (e.g., difficulties in
the identification of sub-group populations witlgiher BMI or geographical areas with a
higher prevalence of obesity and overweight) (Biomsir & Diderichsen, 1997; Jeffery,
1996; Nyholm et al., 2007).

In addition, studies testing the accuracy of seffarted anthropometric values in relation
to socio-demographic characteristics in childred adolescents have found ambiguous
results. Some studies (Morrisey et al., 2006; Tdkdis et al., 2007) concluded that
gender did not influence bias in self-report measubut other studies reported gender
difference findings that girls tend to underregbgir weight to a greater degree than boys
due to the social emphasis on thinness for femalesir society (Brener et al., 2003;
Davis, & Gergen, 1994; Giacchi et al., 1998; Ni€arcia, Bush, & Keyl, 1990; Rosner et
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al., 1998; Tsigilis, 2006). Furthermore, studieswstd that young adolescents are more
accurate in reporting their height and weight (EBreet al., 2003; Himes, Hannan, Wall, &
Neumark-Sztainer, 2005; Tokmakidis et al., 2007).

Overall, the comparison of several studies sugtest bias in self-reported height and
weight are influenced by demographic, cultural andial factors of a specific population
at a particular time because there is a differemia$ acceptance of excess of weight
problems across different countries (Nyholm et 2007; Paeratakul, White, Williamson,
Ryan, & Bray, 2002).

These different findings across countries and paipn sub-groups (e.g., gender) are one
of the main reasons why there is no agreement coinmce the validity of self-report
measures applied in different cultural contexts, gbpulation’s sub-groups most at risk of
bias in self-reported height and weight and thepival predictors of this bias.

Given that many studies use self-reported heigtitvegight for their ease of use and lower
economic costs, and in the light of the differenbesween measured and self-reported
BMI values found in many studies, it would be agpiate to identify new methodological
strategies to improve the validity of self-reportadthropometric values in adolescent
populations in order to determine more carefully phevalence of obesity and overweight.
Moreover, as far we know the validity of self-refgal BMI and the prevalence of obesity
and overweight across different years have not begorted recently in Italian adolescent
populations even if large between-country diffeemn terms of prevalence of excess of
weight problems have been found (Janssen et @5;2@bstein & Frelut, 2003).

Thus, the purposes of this study are (1) to agbessalidity of self-reported BMI through
a comparison between self-reported height and weigth measured height and weight; (2)
to study the differences between self-reported medsured BMI with respect to gender
and age; (3) to develop a calibration equationdjast self-reported anthropometric values
on the strength of measured values to assess #évalpnce of obesity and overweight
using self-reported information more accurately) (@ determine the prevalence of
overweight and obesity among adolescents from #reet6 region from 2000 to 2006.

We hypothesized that there would be significanfedéinces between self-reported and
measured height and weight with the expectatiohatialescents tend to underreport their
weight and overreport their height. Moreover, wedthesized that there would be greater

differences between self-reported and measuredragpametric values in girls as
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compared with boys and in older adolescents as amedpwith younger adolescents.
Finally, we expected that there has been an iner@aghe prevalence of obesity and
overweight from 2000 to 2006 in the Veneto region.

8.2 METHODS

8.2.1 PARTICIPANTS

The present data are part of the Veneto Region HB8@ey. The present work may be
subdivided into two steps. In the first step welgaethe validity of self-reported height
and weight using data from the 2005-2006 (HBSCyeyrwhich includes both self-
reported and measured anthropometric values. Ins#wnd step we determine the
prevalence of overweight and obesity among adofscieom the Veneto region from
2000 to 2006, thus, three surveys are used indtegg (2000-2001; 2001-2002; 2005-
2006)“*. The sample was selected using a cluster samplingedure (see Paragraph 7.4

for a description of sampling procedure).

1. Sample characteristics of step oneOf the 244 schools selected for study
participation, 240 schools (98% response) agreed paoticipate. In each
participating school, 2 classes (about 40 pupilsfesrandomly selected. Of all
pupils approached, 3% did not get consent fromr tharents and 6.6% of the
pupils were absent on the day of testing. Data wellected in May 2006 through
a self-report questionnaire, followed by the measwent of objective
anthropometrics values (assessed only in the Vaegton 2005/2006 survey). The
guestionnaire was completed by a total of 6,744lesits. However, in order to
reach our aim, we include in this study only adoéeés without missing data on
both self-reported height and weight and measustghh and weight (see Figure
8.1). From the original sample 19.6% (N=1,326) soty were excluded from
missing data on self-reported BMI and 8.8% (N=5@aiticipants were excluded

14 Data are from the regional administration of therl¥ Health Organization “Health Behaviour in
School-Aged Children” survey in Veneto, Italy. Seys 2000-2001, 2001-2002 were funded by Regione
Veneto (D.G.R. n° 203 of April, 4, 2000). Survey0862006 was funded by Regione Veneto (D.G.R. n
812 of March, 21, 2006). The International coortbnafor all three surveys was Candace Currie,
Edinburgh University; Data Bank Manager: Bente Wd&rgen University; National coordinator (PI):
Franco Cavallo, University of Turin.
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because of missing data on measured BMI. Givemitjie number of missing data
on self-reported and objective BMI values it is gibke that the youth included in
the analysis differ systematically from the oridisample participants. For this
reason, we used Chi-squared to compare the origihaly participants with
students who were included in this study. We ditdfmal any differences in terms
of gender ;(2(1) = 1.34, n.s.), but we found grade differenqé@)(: 1.64, p<.001).
Younger adolescents show higher percentage of mgiskita than older adolescents
(40.4% of the excluded sample were aged +11-12syadr 36,6% were aged +13-
14 years old and 23.1% were aged x15-16 yearseaddgcially on self-reported
height and weight. It is possible that young pedmee low levels of knowledge
about their anthropometric values than older adelets resulting in a higher rate

of missing data.

Figure 8.1. Participants included in step one efdtudy.

TOTAL SAMPLE

N = 6,744 Without self-reported Height
N =268
Excluded due to Without self-reported Weight
missing N =188
data on
self-reported Without self-reported Height and Weight
BMI N = 87(
N =1,326
Without measured Height
N=10
Excluded due to Without measuredVeight
missing N =4
data on
measured BMI
N =595 Without measured Height and Weight
N = 550

TOTAL SAMPLE INCLUDED IN
THE STUDY
N =5.41¢
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The final sample included in step one of the stwhs constituted by 5,418
adolescents: 2,711 (50%) were males, 1,561 (28v8&tg attending the first grade
of middle school (M=11.91, SD=0.39), 1,583 (29.2gre attending the third
grade of middle school (M=13.98, SD=0.46) and 2,2¥2%) were attending the
second grade of high school (M=15.98, SD=0.59).

. Sample characteristics of step twoThree HBSC surveys were included in step 2.
Survey 2000-2001, 2001-2002 and 2005-2006 (see ré-ig8L.2). Sample
characteristics of the 2005-2006 study have jushbdescribed (Figure 8.1). For
the 2000-2001 survey of the 169 schools selectegdaticipation, 162 schools
(95.9% response) agreed to participate. Among dshparticipating, 82 were
middle schools while 80 were high schools. In eaatticipating school, 2 classes
(about 40 pupils) were randomly selected. The quasdire was completed by a
total of 4,775 students. However, in order to reach aim, we include only
adolescents in this study without missing data elfireported height and weight.
Thus, from the original sample, 6.8% (N=326) of jeats were excluded because
of missing data on self-reported BMI.

For the 2001-2002 HBSC survey of the 218 schodéctal for participation, 205
schools (98.6% response) agreed to participate. iynszhools participating, 96
were middle schools while 109 were high schoolsedoh participating school, 2
classes (about 40 pupils) were randomly selectled.gliestionnaire was completed
by a total of 7,128 students. However, from thgioal sample, 5.9% (N=423) of
subjects were excluded because of missing datalbreported BMI.

The final sample of step two of the study was atutsd by 16,572 participants.
The sample included 4,449 participants of the 20001 survey: 2206 (49.6%)
were males, 1,503 (33.8%) were attending the fiyistde of middle school
(M=12.00, SD=0.43), 1,438 (32.3%) were attending third grade of middle
school (M=14.07, SD=0.48) and 1,508 (33.9%) wetengding the second grade of
high school (M=15.60, SD=0.74).
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Figure 8.2. Participants included in the step tivthe study.
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Weight N = 153

Without self-reported
Height and Weight
N=78

PARTICIPANTS
INCLUDED IN THE

STUDY SURVEY
2000/2001 N = 4,449
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self-reported BMI
ORIGINAL SAMPLE N = 1.326 PARTICIPANTS
2005/2006 SURVEY INCLUDED IN THE
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Moreover, the sample includes 6,705 adolescentheo001-2002 survey: 3463
(51.6%) were males, 2,031 (30.3%) were attendieditht grade of middle school
(M=11.68, SD=0.39), 2,129 (31.8%) were attending third grade of middle

school (M=13.74, SD=0.43) and 2,545 (38.0%) wetending the second grade of
high school (M=15.88, SD=0.66)

Finally, 5,418 adolescents were included from tB8525006 survey: 2,711 (50%)
were males, 1,561 (28.8%) were attending the fiyistde of middle school

(M=11.91, SD=0.39), 1,583 (29.2%) were attending third grade of middle

school (M=13.98, SD=0.46) and 2,274 (42%) werenditeg the second grade of
high school (M=15.98, SD=0.59).
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8.2.2 MEASURES AND PROCEDURE

Two measures of Body Mass Index (BMI) were useithis study:

First, self-reported BMI waassessed by askiriglow much do you weigh without

clothes?” and ‘How tall are you without shoes?Afterwards, these values were

adopted to calculate self-reported BMI (ngjm

Second, BMI was measured. The data collector othrappbmetric values
(Operators of the Food Hygiene and Nutrition Sex)ifcwere trained to use a
standard protocol to measure students’ height aeightt After completing the
questionnaire, students were asked to go intodheas nurse’s room individually.
Before being measured, students were asked to eertfwir shoes, belt, outer
clothing (such as jackets), any removable air esmréss and personal items from
their pockets. Each student was weighed more thaa:dhe final reported weight
was the one that didn’t change for three conseeutieasurements. Each SIAN
operator went into each school with their own aalied balance and meter. Errors
in measured BMI were minimized by rigorous adheestacthe standard procedure
and calibration of the weighing scale and meterrddwer, in order to minimize
weight differences through the course of day (Bretel., 2003) all students were

weighed during the morning, before lunch. Aftervgndsing objectively measured

weight and height values, BMI (Kg/zm/vas calculated.

For both self-reported and objective BMI, overweighd obesity were identified using

age and gender specific international cut-off po{@ole et al., 2000, see Chapter 1 for

a detailed description) based on the average eessiimates that pass through BMI

2
values of 25 and 30 kg*nrespectively, at the age of 18 years.

8.2.3 STATISTICAL ANALYSIS

Statistical analyses were completed in a two steraulure which will be separately

described.

!> Measured weight and height were obtained in coliaion with the Operators the Food Hygiene and
Nutrition Service (SIAN) from Veneto Region
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Step one.SPSS version 14.0 for Windows and R 2.4.1 was faediata management and
statistical analyses. Descriptive analysis andaarbrrelation were performed. A Student
pairedt-test was used to determine differences betweetincmus variables: self-report
and objective values of height, weight and BMI.

Moreover, an analysis of variance (ANOVA), with @elBMI (self-reported BMI -
measured BMI) as a dependent variable was carunedooexamine whether the bias and
errors in self-reported BMI were influenced by gendnd age category. Post-hoc testing
with Bonferroni’s correction was used to determufiferences between age category
groups.

Finally, linear regression analysis with Akaike dmhation Criterion (AIC) and BMI
measured as a dependent variable was used to tstnealibration equation, to improve
the accuracy of self-reported values starting freeff-reported BMI. All presenteg

values are two-tailed.

Step two. Data on adjusted height and weight (achieved fthencalibration equation
identified in step one) were adopted to assessptiewalence (%) of obesity and
overweight in the three HBSC Veneto Region surv@@0-2001; 2001-2002; 2005-
2006). Adjusted BMI status was calculated usingistdjd anthropometric values recoded
with international standard cut-off values (Colakt 2000).

In order to assess whether the prevalence ratesemiveight and obesity increased from
2000 to 2006, a log-linear model was performed qpuddMDP software (1992). This
software has many applications (e.g., analysiepéated measures with imbalanced data)
and it is also appropriate to describe the assoniabetween categorical variables
(Christensen, 1990; Cristante, Robusto, Manna#@2; Jennrich and Schlucher, 1986;
Kreft, de Leeuw, & van der Leeden, 1994; Mannat®®9; Robusto, & Cristante, 2001).
We analysed a four-way log-linear model (BMI X Gen&X Age Category X Year of the
survey collection). We tested a saturated modeilvinch all factors are treated as
predictors and including all possible main effeantsl interactions between them. We start
with the description of two-way interactions andeafthree- and four-way interactions.
Likelihood ratio tests (%), linked withx? distribution, were used to determipevalues
(Cristante, Robusto, Mannarini; 2002; Robusto, &tante, 2001).
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8.3 RESULTS

The main aim of the first step of this study wasagsess the validity of self-reported
height and weight by adolescents through a congaribetween self-reported

anthropometric values and measured height and wigighe 2005-2006 HBSC survey of

the Veneto region.

Partial correlations controlling for gender and agge conducted between self-reported
and measured anthropometric values: r = .88 faghter = .94 for weight and r = .85 for

BMI, p<0.01. These high correlations are consisteit previous studies (Brener et al.,
2003; Himes, & Faricy, 2001; Tokmakidis et al., 20

However, paired t-tests showed significant diffees) in our sample, between self-
reported and objective height and weight measwesn if the magnitude of the effect

size (d) is medium-small (Cohen, 1988). We fourghisicant differences between self-

reported and measured values for heig@glgzlz.m; d=0.18), weight (g517)='19'08;

d=0.27) and BMI (t,, —-22.68; d=0.32), p<0.001.

417y

Table 8.1. Mean (Standard Deviation) for measurddl, Bself-reported BMI and delta
BMI separated for gender and age.

Measured Self-reported Delta BMI F (Delta
BMI BMI BMI)
Gender
Female 20.85 (3.54) 20.26 (3.39) -0.59 (1.77) 19.65*
Male 21.16 (3.82) 20.77 (3.69) -0.39 (1.75)
Age
11-12 years 19.75 (3.56) 19.30 (3.65) -0.45 (2.16)
a ac
13-14 years 20.89 (3.38) 20.36 (3.38) -0.53 (1.62) S
b
15-16 years 22.14(3.70) 21.47 (3.33) -0.67 (1.52)
c ca

a b,cindicate differences between groups (Post-hoontistBonferroni’s correction).

*p<0.001, **p<0.05
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Analysis of variance (ANOVA), with Delta BMI (sefeported BMI - measured BMI) as a
dependent variable, was conducted to examine whelifferences in Delta BMI scores

varied by gender and age categories. Descriptivarackeristics (mean and standard
deviation) and significant differences were repaiteTable 8.1.

We found significant sub-group differences on D&tdl for gender and age category.
The results showed that gender influences the ibiagelf-reported BMI ('(:1, 5417)=19.65;

p<0.001): girls under-report their BMI to a great¥gree than boys. In addition, age
category was positively associated with Delta Bﬁu G 417):3.52, p<0.05): the bias in self-

reported BMI increased with age. In particular, famend a significant difference on Delta
BMI between young adolescents (11 years old) addradolescents (15 years old): older
participants showed higher bias in self-reported |1B& compared with younger
participants.

Because of these differences between self-repamedobjective BMI, the prevalence of
overweight and obese students was higher using urexh8MI than using self-report
BMI. Specifically, 15.61% of students were clagsifias overweight based on self-reported
values, compared with 19.44% of students basedeasuned values. Similarly, 3.27% of
students were considered obese using self-rep&tédand 4.77% based on measured
BMI. Thus, the use of self-reported anthropometatues was associated in our sample
with an underestimation of the prevalence of ofesihd overweight. Indeed, the
percentage of participants that were not corrediytified as overweight or obese using
self-reported anthropometric values was 5.33%.

Taking into account this difference and the frequese of self-reported BMI values in
many studies, linear regression analysis was wsédd a calibration equation to improve
the accuracy of self-reported height and weighhgisineasured BMI as a dependent

variable (see Table 8.2).

129



Table 8.2. Results of linear regression model Bithl measured as a dependent variable:

B, SE, t values amg2 were reported.

B SE t n2

Intercept 6.04 145 4.16*

Gender (Female) 2.62 090 2.90* 0.01
13-14 years old 570 1.15 4.96* 0.03
15-16 years old 546 1.44  3.78* 0.03
Self-reported weight 0.72 0.03 21.68** 0.50
Self-reported height -1.66 090 -1.84 0.03
Female * 13-14 years old 0.55 0.13 4.33* 0.02
Female * 15-16 years old 0.75 0.15 4.85* 0.02
Female * Self-reported weight 0.02 0.01 4.38* 0.02
Female * Self-reported height -250 0.66 -3.76** 0.01

13-14 years old * Self-reported height -4.15 0.72 -5.80** 0.04
15-16 years old * Self-reported height -4.14 0.87 -4.76* 0.04
Self-reported weight * Self-reported heigl -0.23 0.019 -11.86** 0.14

*p2<0.01, **p<0.001.
R =79%, AIC = 3392.33

As shown in the regression model, gender, age agteand self-reported weight were
significantly associated with measured BMI. Moragveelf-reported weight was the
strongest variable associated with our outcomeak®i 1°=0.50), while self-reported
height was not significant in the model.

The calibration equation to adjust self-reportetli®a on the strength of measured values
was calculated by multiplying each independentalde for the respectivB coefficient
plus the intercept value. The portion of variangplained by model was high t&79%).

The calibration equation for BMI is reported belfiw the total sample:

6.04+ 2.62 (Female) + 5.70 (13-14 years) + 5.461@5/ears) + 0.72 (Self-reported

weight) + [-1.66 (Self-reported height)] + 0.55 (kae aged 13-14 years) + 0.75 (Female
aged 15-16 years) + 0.02 (Self-reported weightféanale) + [-2.50 (Self-reported height

for female)] + [-4.15 (Self-reported height for 13-years)] + [-4.14 (Self-reported height
for 15-16 years)] + [-0.23 (Self-reported weighbelf-reported height)].
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The adjustment of self-reported BMI allows the maecurate assessment of the
prevalence of subjects with excess of weight proBléoverweight and obesity) than the

use of the raw self-reported anthropometric vatepsrted by adolescents (Table 8.3).

Table 8.3. Percentage of normal weight, overweighd obese participants for self-

reported, measured and adjusted BMI values recoded.

Self-Reported BMI Measured BMI AdjustedBMI

(%) (%) (%)
Normal weight 81.12 75.79 76.69
Overweight 15.61 19.44 19.12
Obesity 3.27 4.77 4.19

The percentage of normal weight adolescents wak284 .using self-reported BMI, this
percentage is lower using measured BMI (75.79%)aaldsted BMI (76.69%). In reverse,
the use of adjusted BMI, in line with measured BMhowed a higher prevalence of
overweight and obese adolescents than the uselfakperted BMI. The percentage of
overweight adolescents was only 15.61% using sglbited BMI, compared with 19.44%
using measured BMI and 19.12% using adjusted BNhe Pprevalence of obesity was
3.27% using self-reported BMI while it was 4.77%ngsmeasured BMI and 4.19% using
adjusted BMI.

Finally, the underestimation of the prevalencewdraveight and obesity, was 5.33% using
self-reported BMI and 0.90% using adjusted BMI canga with measured BMI,
underlying that the calibration equation improved accuracy of self-reported BMI and
subsequently the accuracy of the prevalence ratgaxfveight and obesity in our sample.
The main aim of the second step of this study wasssess if the prevalence of overweight
and obesity increased in the Veneto region from02@02006. Taking into account the
differences between self-reported and measurecesadiready described, adjusted BMI
values (achieved with step one of the calibratignagion) were adopted to assess the
prevalence of excess of weight problem in three EB8rveys from the Veneto region.
The results of the four-way log-linear model (BMIGender X Age Category X Year of

the survey collection) were reported in Table 8.4.
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In order to perform the model we had to test aratéd model in which all variables were
treated as predictors and all possible main effants interactions among variables were
included. However, in line with the aim of this wpmve are interested in the analysis of

only the interactions that include the variable &Y ef the survey collection™

Table 8.4. Results of multivariate log-linear modeikelihood ratio tests (3 and p

values.
Y? D.F. p
BMI 15376.46 2 <.0001
Gender 403 1 <0.05
Age Category 147.01 2 <.0001
Year of survey 417.90 2 <.0001
BMI x Gender 157.87 2 <.0001
BMI x Age category 2155 4 <.001
BMI x Year of survey 69.70 4 <.0001
BMI x Gender x Age category 471 4 n.s.
BMI x Gender x Year of survey 162 4 n.s.
BMI x Age category x Year of survey 7.11 8 n.s.

BMI x Gender x Age category x Year of survey 14.78 8 n.s.

Our findings showed a significant interaction beaweBMI and Year of the survey
collection underlining that in the three HBSC sywasome changes in the prevalence of
obesity and overweight have occurred. Moreoverewgored whether these changes are
also associated with participants’ gender or agethidee- or four-way interactions were
significant. Thus, the changes in the rates of ibpesid overweight in the three HBSC
surveys were common across gender and age subsgroup

The pecentage and standardized interaction paresyatéhe interaction between BMI and

Year of the survey collection are reported in Tahke

® To obtain the model, in line with our aims, we hadinsert all the interactions between variables.
However, our data do not have a longitudinal destgus, it is appropriate to read only the intaoact
including the effect of “years of the survey”. MNiheless, we chose to report the full model forsthlee of
accuracy.
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Table 8.5. Percentage and standardized interapacamenters of the saturated log-linear
model regarding the observed frequencies of thexaotion between BMI and Year of the

survey collection.

Normal weight Overweight Obesity
% Observed % Observed % Observed
z-score z-score z-score
2000-2001(N=4,449) 81.9 3.07* 16.3 -0.46 1.9 -1.38
2001-2002N=6,705) 81.6 2.80* 16.2 -0.45 2.2 -1.24

2005-2006N=5,418) 76.2 -6.39* 20.1 0.99 3.6 2.88*

Critical z-value (bidirectional)=£2.49 (d.f. = d+.05)

*Observed z-score > Critical z-value.

Overall, our findings showed an increasing prevegeof obesity and a decreasing rate of
normal weight participants from 2000-2001 to 200®& survey.

A significant decrease of the percentage of nonveght participants was found across
the surveys: 81.9% in 2000-2001; 81.6% 2001-20@22% 2005-2006. Moreover, a
significant increase of obesity prevalence was foum the 2005-2006 survey (3.6%
compared with 1.9% in 2000-2001 and 2.2% in 2000220

Finally, we found no significant increase in theeraf overweight in our sample. However,
from a descriptive point of view an increasing petage of adolescent overweight began
to emerge in 2005-2006: the percentage of overweigdblescents was 16.3% in 2000-
2001, 16.2% in 2001-2002 and 20.1% in 2005-2006.

8.4 DISCUSSION

The main aims of this study were: to assess whestléreported anthropometrics values
measured with a standard questionnaire were a t@bidto determine the prevalence of
overweight and obesity among adolescents, to fiméldration equation to adjust self-
reported values on the strength of measured vandsto determine the prevalence of
obesity and overweight in the Veneto region frord@@ 2006.

Our findings show, in line with previous studiebat self-reported height and weight

correlated highly with anthropometric measured ealin adolescence (Elgar, Roberts,
Tudor-Smith, & Moore, 2005; Goodman, Hinden, & KHalwal, 2000; Morrisey et al.,

2006). However, the only analysis of correlationyncanceal bias caused by variance
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method or social desirability (Bland & Altman, 198Blgar et al., 2005) and it is not
sufficient to establish the validity and the acoyraf the self-reported anthropometric
values among adolescents. In fact, comparing splited and objective anthropometric
values among a broad sample of adolescents we f@igndicant differences: adolescents
tend to overestimate their height and underestintlé® weight with a subsequent
underestimation of BMI value (Abraham et al., 20@tener et al., 2003; Himes, &
Faricy, 2001; Lee et al., 2006; Tsigilis, 2006).

Furthermore, our results showed that the differenicetween self-reported BMI and
measured BMI are systematically related to selectetacteristics of youth: gender and
age were important variables influencing bias i-sported height and weight. In line
with previous studies we found that girls tend talerestimate their BMI to a greater
degree than boys. Similar gender differences haea iound in previous studies (Brener
et al., 2003; Davis, & Gergen, 1994; Giacchi et 8998; Rosner et al., 1998; Tsigilis,
2006), even if some studies did not report gendierdnces (Morrisey et al., 2006;
Tokmakidis et al., 2007). Moreover, the underestiomof BMI tends to increase with
age: the bias in self-reported values was greatemdolescents aged 15 years old than for
younger adolescents aged 11 years old. Previousiestishowed similar patterns,
underlining that younger adolescents were morerateun reporting their height and
weight (Brener et al., 2003; Himes, Hannan, Wall, Neumark-Sztainer, 2005;
Tokmakidis et al., 2007).

The bias in self-reported height and weight valogsdolescents may be influenced by
many factors. First, given that body weight tenddltctuate slightly from day to day
(Himes, & Faricy, 2001), the finding that adoledsetio not always estimate their weight
correctly is not unexpected, especially for litheas. Second, the bias in self-reported
height can be partially explained because adolé¢sdeave few opportunities to measure
their height, and therefore they have less informmaabout their height compared with
their weight. Third, bias in self-reported BMI (lnding both, height and weight) may be
related to social desirability among adolescenndeed in children socially desirable
responding is considered part of normal developmgiiesges et al., 2004). This
hypothesis is confirmed also by Elgar and colleaguéo found that body size and
perceived body size contributed to the underrepgrof body weight: overweight and

obese early adolescents tended to underreport weeght to a greater degree than their
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normal weight peers. Finally, the underestimatibrsealf-reported BMI may be expected
because of the ideal body in western cultures kgetthin and the social pressure may lead
to negative attitudes regarding big body sizes @ltyhet al., 2007; Wardle, & Watters,
2004). This hypothesis could explain why girls skdwbias in BMI to a greater degree
than male adolescents, because there is greatdrasimpon thinness for females in our
society (Field et al., 1999).

In line with previous studies on child, adolescand adult population (Jeffery, 1996;
Nyholm et al., 2007) we found that the use of sefferted anthropometric values is linked
with an underestimation of the prevalence of olgemitd overweight of 5.33% compared
with measured data.

This study showed that exclusive use of self-reggbrianthropometrics values in
adolescence can lead to erroneous prevalence estiwfaoverweight and obesity, but also
that it is possible to adjust this bias to imprdke accuracy of self-reported height and
weight values. Indeed, we found that the underedion of obesity and overweight
prevalence was smaller when the calibration eqoabio BMI, based on the measured
height and weight, was used to correct self-repoB&l. In some studies with adult
populations, the calibration methods have beentddb&ecause it is difficult to use and
does not completely correct the systematic biaelfireported weight and height (Bolton-
Smith, Wooward, Tunstall-Pedoe, & Morrison, 2000ariRey, Stevens, Flegal, & Rust,
1997). However, the low validity of self-reportedMB has negative implications for
population studies and preventive interventionshdm et al., 2007) and can lead to
significant distortion of the prevalence of obesityd overweight in adult and adolescent
populations.

At present, very few studies have contributed ® ithprovement of the validity of self-
reported anthropometric values and the identifocatof accurate calibration equations
have been conducted regarding early adolescentsadablbscents. In this study, the
calibration equation has a simple applicabilityd @he adjusted BMI values are more
reliable and accurate compared with self-repora.diat fact, the bias in the prevalence of
overweight and obesity, compared with measured Bk 5.33% for self-reported BMI
and 0.90% for adjusted BMI. The calibration equati® an accurate and practical tool
which is useful to improve the validity of self-wped anthropometric values in

adolescence, it can be helpful for both psycholigend epidemiological studies to
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estimate the prevalence of obesity and overwelggttause it allows the categorization of
adolescents as being obese or not, more carelMbyeover, this tool can also be applied
to adjust self-reported BMI in sub-group populatidfor example for separate gender or
age groups).

Using the adjusted BMI values we found, in linehyirevious studies (Johannsson et al.,
2006; Kohn & Booth, 2003; Lobstein et al., 2004n&au et al., 2009; Wang & Lobstein,
2006), changes in the prevalence of excess of weigiblems. Our findings showed an
increase in the portion of obesity and a decreasehé portion of normal weight
adolescents in the Veneto region from 2000 to 200&se changes in prevalence are
common across gender and age sub-groups. No sm@mifincrease in the portion of
overweight was found, however, a trend in this dliom seems to be emerging. Thus,
future HBSC surveys could confirm or disconfirmstkiend.

Unfortunately, due to the nature of our researctiglewe are not able to establish if the
decrease in normal weight prevalence is attribetédla shift in the entire population or to
an increase in the upper distribution of BMI (Gauline, & Lissau, 2002). However, we
are able to identify an overall increased percentaigobesity (especially in 2005-2006)
and a decreasing rate of normal weight subjectsa ibroad sample of adolescents
representative of the Veneto region: the globaVaence of obesity and overweight was
18.2% in 2000-2001 and 23.7% in 2005-2006. Theseltseesuggest that overweight and
obesity are very common problems among adoles¢ardand a quarter of the sample fell
into one of the two categories) and that amongsxoéweight problems is the increase of

the most severe condition (obesity) to be worrying.

8.5 LIMITATIONS

This study has several limitations that should hdeunlined. Firstly, the cross-sectional
design limits the study’s impact. It is not possilbd establish, for example, whether the
increasing prevalence of obesity concerns all adelets or mainly adolescents who were
already overweight in the past. Moreover, furthemgitudinal studies may explain the
differences over time of the bias in self-reporbtaiight and weight and may validate the
calibration equation of self-reported BMI at diéat points of time.

Secondly, we found a higher percentage of missatg,despecially in 2005-2006 survey

concerning self-reported BMI (around 19%). This geatage is somewhat higher
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compared with the percentage of missing data oflreebrted BMI reported in other
studies (Janssen et al., 2005; Sabbe et al., 26fa8yever, this study involved a broad
sample of adolescents and we found that body imeage similar in young people who
reported their height and weight vs. those whorditireport their height and weight. This
suggests that the degree of adiposity should baasim the two groups (youth with self-
reported BMI and youth without self-reported BMDagssen et al., 2005). Moreover,
adolescent participants know that after the questoe there was an objective
measurement of their weight and height that mayabdeterrent in reporting their
anthropometric values. This hypothesis is confirnbgdthe fact that in 2000-2001 and
2001-2002 surveys the percentage of missing datelbmeported values was much lower
(around 6%) compared to 2005-2006 survey (aroufit)19

Thirdly, the calibration equation may be applied &udies on the Italian adolescent
population, but further studies are needed to caf#i this work in different socio-cultural
contexts in order to improve its generalizationwdwger, despite this limitation, the way in
which the calibration equation has been identiftedstitutes a valid methodological tool
which is easy to apply and that can be adoptetherstudies.

Fourthly, the age of the sample limits the geneatilbn of our findings. Finally, because
of the low percentage of non-Italian adolescentsunsample, we did not examine ethnic
differences in the validity of self-reported heigintd weight, despite the fact that previous
studies suggested that this variable may influgheebias in self-reported anthropometric

values (Brener et al., 2003; Morrisey et al., 2006)

8.6 CONCLUSION

The present findings indicate a discrepancy betvsedfrreported BMI and measured BMI

in adolescents, but also that through a calibraéiquation it is possible to improve the
validity of self-reported weight and height. Accieraand cheap screening of overweight
and obesity are essential to monitor the developnoénthese phenomena and their
psychosocial and physical consequences. Moreowatintiing to study the prevalence of

obesity and overweight may help to understand ity of these phenomena in order to
have information concerning the general distributemd the development its prevalence
over time (Guillaume, & Lissau, 2002).

From a more operative point of view the increasalidity of self-reported weight and
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height may support the evaluation and the monigpoh community- and school-based
prevention programs aimed at reducing obesity amdvweight among adolescents.
Furthermore, the study of the prevalence of obesity overweight through the adjusted
BMI values may allow the more careful identificatiof the territorial areas which are
more at risk for weight problems (e.g., healthréitd - ULSS - with a higher prevalence of
obesity and overweight and the concomitant highereiase of excess of weight problems
over time). These territorial areas could be tlagtisig point for the implementation of
effective prevention programs regarding obesity amdrweight and health promotion
programs which promote healthy lifestyles, eatiagits and physical activity.

Finally, because of the decrease of normal weidbtescents and the increase of excess of
weight problems in this geographical area, thisdwgtwnderlines the importance of
continuing the monitoring of the prevalence of atyeand overweight, of studying their
individual, micro- and macro-environmental correfgtof indentifying effective strategies
to improve the effectiveness of the interventiomseal at reducing and of recognizing

obesity and overweight among adolescents.
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CHAPTER 9

DIETARY PATTERNS, PHYSICAL ACTIVITY AND FOOD-
RELATED LIFESTYLES: ARE THEY RELATED WITH
OBESITY AND OVERWEIGHT IN ADOLESCENCE?

9.1 INTRODUCTION

Many factors at the individual-, micro- and macredeonmental level may influence
obesity and overweight in adolescence (see Chapté&rand 6).

Overall, weight gain is due to an imbalanced reteghip between energy intake and
output: a positive energy balance occurs when enertpke exceeds energy output
(Kremers et al., 2004). Any single factor alone tenidentified as the main cause of
obesity and overweight but an interaction and casoence of multiple behaviors can lead
to a positive energy balance and body fatness (Bdtginonen, Gordon-Larsenm &
Adair, 2008; Davison, & Birch, 2001; Hill, Wyatt, 8elanson, 2000; Kremers et al.,
2004).

Although several factors have probably contributedthe present high prevalence of
obesity and overweight among adolescents, sucdegsfuention strategies should be
focused on the etiologic components that it is mpsssible to change. From this
perspective, at the individual level, three mairdifiable domains can influence an excess
of energy intake and/or inadequate energy expereditnd can place the adolescents at risk
of being overweight or obese (Davinson, & Birch020Huang et al., 2009): dietary
behaviors, physical activity and food-related liféss’ (see Chapter 5 for a detailed
description).

Poor dietary behaviors (e.g., characterized by faghand sugary-food consumption and
low intake of fruit and vegetables) have been lihieth overweight and obesity and with
a higher risk of chronic disease in adulthood (etgpe 2 diabetes, or cardiovascular
disease) (McClain et al., 2009; Nicklas et al.,20BHowever, even if several studies have

" For a definition and description of food-relatéfddtyles see Paragraph 5.3.
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found a stable or falling energy intake (Nicklas at 2001b; Rolland-Chachera, &

Bellisle, 2005; Schnohr et al., 2003) changes @iguof eating behaviors (e.g., a decrease
of fruit and vegetable consumption) (Nicklas et, &001a) should be addressed in
explaining the increase in adolescents’ obesityausiweight.

Moreover, adequate levels of physical activity qaartially compensate the excessive
energy intake and support the adolescents in theatemance of healthy weight status

(Davison, & Birch, 2001). Adolescents performingyukar physical activity also show a

lower incidence rate of some physical and mentaltheproblems such as, for example,
cardiovascular diseases, anxiety, and depressialta(ldt al., 2006; Pan et al. 2009).

In addition, a significant association between Bt several food-related lifestyles (e.g.,
sedentary behaviors) has been underlined in seserdies (Bowman et al., 2004; Kerr et
al., 2009; Nicklas et al., 2003; Pearson et aD92() Yang et al., 2007).

Finally, the risk factors for the development ofoweight and obesity are influenced by
adolescents’ socio-demographic characteristics asafender (Currie et al., 2008a; Huang
et al.,, 2009; Sweeting, 2008); age (Currie et a@008a); socio-economic status

(Shrewsbury, & Wardle, 2008; Vereecken et al., 2)Ghd ethnicity (Adams et al., 2008;

Kaufman et al., 2009).

Despite the growth in studies concerning the retethip between eating behaviors,
physical activity and food-related lifestyles, sonssues remain unclear and further
research are necessary to develop more effectieeventions and to understand their
reciprocal inter-relationships.

First, a healthy diet is a complex outcome, infleesh simultaneously by several dietary
behaviors because different foods are usually at#rein isolation (Nicklas et al., 2001a).

Despite this, most studies have assessed the asgndietween single dietary behavior or
specific food intake and BMI (e.g., soft drink iké&g (Forshee, Anderson, & Storey, 2008;
Malik, Schulze, & Hu, 2006) and less is known abthé relationships between dietary
patterns® and overweight and obesity in adolescence. Beybrdassociation between

single dietary behavior and weight status, them potential synergistic effect of multiple

dietary behaviors and overweight because variohawers exert a combinative effect on

health outcome (Boone-Heinonen et al., 2008; Paaetoal., 2009). As suggested by
Nicklas and colleagues (2003, p.“@Y¥hile individual nutrients have been implicated in

'8 In line with Togo et al., 2001 (p. 1742) dietagtierns can be defined athé frequency distribution of
food in the habitual diét
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obesity, few attempts have been made to identifiggepatterns in this regard”Thus, in
the light of the complexity of dietary behaviorsisi likely that dietary patterns may have a
greater cumulative effect on adolescents’ obegity averweight rather than single food
consumption studies in isolation (Nicklas et aDQ2; Vereecken et al., 2005a).

Second, studies investigating dietary patterns loesity, overweight or health outcomes
are more often carried out with adult populatiomdjile fewer studies address the
relationship between dietary patterns and overwemyd obesity with children and
adolescentgNicklas et al., 2003).

Third, although from a theoretical point of view Itijple domains and correlates, at the
individual level, influence obesity and overweight adolescence, most studies have
assessed only the effect of a specific domain,(plysical activity) on overweight and
obesity, missing out the co-occurrent role of otllemains (e.g., dietary patterns).
Therefore, less is known about the simultaneouscesson between adolescents’
overweight and obesity, dietary behaviors, physiaelivity and several food-related
lifestyles (Kremers et al., 2004). Studying theseeé¢ domains separately may be linked
with the risk of overestimating the role of eachm@in in contributing to the development
and maintenance of overweight and obesity stataslabescence. For this reason, studying
different domains simultaneously in relation to wveight and obesity may be an
important step towards better understanding adefgscoverweight and obesity by taking
into account the complexity of the factors impleghtin these phenomena rather than
studying each domain in isolation or one behavia me (Kremers et al., 2004).
Moreover, studying several correlates of obesitg amerweight simultaneously across
multiple domains may allow us to better assesstingplexity of obesity-related behaviors
among adolescents (Boone-Heinonen et al., 2008h&munore, it may help, in terms of
preventive intervention, to determine a set of @attes linked with obesity and overweight
but also it may support the identification of maHective intervention priorities and
strategies (Kremers et al., 2004).

Fourthly, despite the fact that previous studiegehshown large country differences in
terms of obesity and overweight prevalence, dietapits, physical activity and food-
related lifestyles across countries (Huang et24lQ9; Janssen et al., 2005; Vereecken et
al., 2005a; Verzeletti et al., 2009a), as far askmaw there are no studies in Italy which
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have investigated dietary behaviors, physical d#gtivand food-related lifestyles
simultaneously in relation to obesity and overweigh

Understanding the contribution of dietary patterphysical activity and food-related
lifestyle factors influencing adolescents’ weighétas may help in the development of
relevant and effective interventions and prevenpoograms for adolescents which take
into account the complex multi-factorial natureobksity and overweight. As suggested by
Vereecken and colleagues (2005a, p. 425) includirgeral lifestyles and dietary
behaviors Increases the value of the research initiativesffers the possibility to move
beyond examining isolated risk behaviours so thaader, tailored, more effective and
integrated interventions and strategies could beettgoed focusing on different lifestyle
behaviours and/or targeting specific population gps”.

Thus, the purpose of the present study is to sthdyassociation between BMI status
(normal weight, overweight and obesity) and dietaayterns, physical activity and food-
related lifestyles variables in a broad sampledaii@scents from the Veneto region.

We hypothesized that less healthy dietary pattanasiow levels of moderate or vigorous
physical activity are positively associated witheonveight and obesity. Moreover, we
hypothesized that skipping breakfast, frequentisien viewing behaviors (during meals
and during free time), snacking while watching v&d®n and using the computer are
positively associated with overweight and obesity.

Finally, even if some studies suggest a possiblearation effect of gender on these health
behaviors (Boone-Heinonen et al., 2008; Nicklasakf 2003) there is a lack of
international studies testing the moderation efeéajender in the relation between dietary
pattern, physical activity, food-related lifestyariables and BMI status in adolescence.
For this reason we explored whether gender actead rmsderator of the impact of these

risk factors on adolescents’ obesity and overweight

9.2 METHOD

9.2.1 PARTICIPANTS

The present data are part of the 2005-2006 (HB®@)eg. Data for the Italian Veneto
Region were obtained from a sample of middle (fgstde, +11-12 years old and third
grade, +13-14 years old) and high schools (secaadeg+15-16 years old) randomly
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selected from the school list provided by the RegidSchool Office’s database. Of the
244 schools selected for participation, 240 sch(#88%6 response) agreed to participate. In
each patrticipating school, 2 classes (about 40gupere randomly selected. Of all pupils
approached, 3% did not get consent from their gar€n6% of the pupils were absent on
the day of testing. In total, 6,744 pupils compdetiee questionnaire.

For the current study only adolescents with no mgsslata on measured BMI were
included, resulting in a final sample of 6,149 marants (52% males). Thus, with respect
to the original sample we have 8.8% of missing dataneasured BMI. This percentage of
missing data is somewhat lower than the rate fanndther studies using self-reported
BMI (Janssen et al., 2005). However, since the rermbmissing data in objective BMI it
is possible that the young people included in thalysis may differ from the original
sample. For this reason, a chi-squared test wad tsseeompare the original study’s
participants with students who were included irs thiudy (without BMI missing data).
The sub-sample which was excluded from the custrmdy differed significantly from the
original sample in terms of gendeg (1) =71.97; p<.001) and age categoy&(i):18.30;
p<.001) distribution. These differences can be dahkwith greater difficulties with
participating in the measurement of weight and efgr girls (66% of the excluded
participants were girls) and older adolescents2¥4of the excluded participants was aged
15-year-old). Socio-demographic characteristicparticipants and their association with
BMI status are shown in Table 8.1.

Among 6,194 participants, 52% of adolescents weedesn Regarding age, 32.1% of
participants were aged 11-12 years (M=11.92, DSH0.31.2% 13-14 years (M=13.98,
DS=0.47) and 36.7% 15-16 years(M=15.99, DS=0.61no4t all the participants were
born in Italy (92.9%) and reported a medium (50.4%d)igh family affluence (43.6%).
Significant associations were found for almostsaitio-demographic characteristics and
BMI status (Chi-squared tests). In line with prexgstudies (Currie et al., 2008a; Huang et
al.,, 2009; Strauss, & Pollack, 1998) a higher petage of overweight or obese
adolescents were found among males, while, in aumgher percentage of normal weight

participants were found among females.
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Table 8.1. Percentage of total sample, normal vieayterweight, and obesity® participants

by socio-demographic characteristics (gender, B48, and born in Italy).

Total Sample Normal Weight Overweight Obesity
(n=6149) (n=4596) (n=1231) (n=322)
Gender % % % %
Male 52.0 70.5 23.0 6.5
Female 48.0 79.3 16.8 3.9
x> 61.57*** 35.94***  20.57***
Age Category
11-12 32.1 71.1 22.8 6.1
13-14 31.2 76.9 19.1 3.9
15-16 36.7 76.5 18.2 5.3
X2 21.62%** 14.40*** 9.30**
Family wealth (FAS)
Low 5.9 71.2 21.1 7.8
Medium 50.4 74.4 19.9 5.7
High 43.6 75.8 19.9 4.3
NG 4.14 0.30 10.39**
Born in Italy
Yes 92.9 74.2 20.5 5.4
No 7.1 82.2 14.6 3.2
x> 13.89*** 8.66** 3.93*

°BMI status based on measured height and weight.
*p <.05; * p<.01; ** p<.001.
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Moreover, significant differences were found betweage and BMI status: young
adolescents are more often overweight or obese a@dpvith older adolescents (Currie et
al., 2008a). No significant associations were fobetiveen family affluence and normal
weight and overweight status. Only obesity statuss Winked with family affluence
underlining an association between lower familyuaifice and obesity among adolescents.
In line with the mixed findings reported in theeliature concerning the association
between the excess of weight problems and SES i€Cetral., 2008a; Shrewsbury, &
Wardle, 2008), our results suggest a relation betviMI and SES (operationalized in this
study in terms of family affluence) only for highMB status (obesity), underlying the
complexity of this association. Finally, significamssociations were found among
adolescents’ country of birth and BMI. A higher @antage of overweight and obese
adolescents were found among participants borrtaly, Iwhile a higher percentage of

normal weight people were found among adolescehtswere not born in Italy.

9.2.2 MEASURES

Body Mass Index (BMI). BMI was obtained by objective measurement of hemgyind
weight (see Paragraph 8.2.2 for the detailed proegdOverweight and obesity were

identified using age and gender specific intermaticcut-off points (Cole et al., 2000),

2
based on the average centile estimates to passgth®®MI values of 25 and 30 kg*m

respectively, at the age of 18 years.

Family Wealth is assessed witthe “Family affluence scale” (FAS)The FASis a proxy
four-item measure of socio-economic status develope the HBSC Study (Boyce,
Torsheim, Currie, & Zambon, 2006; Currie et al.080). The items addressed different
family conditions that indicated wealthDoes your family own a car, van or truck?
Responses options were: (0)= No; (1)= Yes, one; [2yo or more. Do you have your
own bedroom for yourself?Responses options were (0)= No, (1)=Yd3uring the past

12 months, how many times did you travel away diddyowith your family?”Responses
options were: (0)= Not at all; (1)= Once; (2)= Teidq3)= More than twiceHow many
computers does your family owriResponses options were: (0)= None; (1)= One; (2)=
Two; (3)= More than two.
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Responses were scored on a 0-9 scale and theredliwitb three groups using the cut-off
points recommended by previous FAS validation ss(@oyce et al., 2006; Currie et al.,
2008b): (1) Low FAS (score 0-2); (2) Medium FASqsx 3-5); and (3) High FAS (score
6-9).

Country of birth was assessed asking/ére you born in Italy’ The possible responses

options were: (1) Yes; (2) No.

Dieting Statuswas assessed askindit“present are you am diet or doing something else
to lose weight? There were fouresponse categories: (1) No, my weight is fine;N2)
but | should lose some weight; (3) No, becauseddn® put on weight; (4) Yes. To
distinguish among people who are doing somethingetiuce their weight and those not
the response options were categorized into: (1)edtly dieting; (2) Not currently dieting.

Adolescent'dietary patterns were investigated using the Food Frequency Quesdioe
(FFQ). The aim of the FFQ is not to provide a gitative precise estimates of nutrient
intake, but to provide raw information concernihg frequency of dietary intake on a list
of food items (Vereecken et al., 2005a). Food ietaksassessed by asking46w many
times a week do you usually eat or drink..fallowed by a list of foods with seven reponse
options: (1) Never; (2) Less than once a week(Xi33e a week; (4) 2-4 days a week; (5) 5-
6 days a week; (6) Once a day, every day; (7) Eday more than once. Studies on
reliability and relative validy of FFQ questionraithas been previously published
(Vereecken, & Maes, 2003; Vereecken, Rossi, Gia&Maes, 2008).

The food items proposed by HBSC core questionnairesfruit, vegetables, non-diet soft
drinks and sweets (candies and chocolates). Additigoptional) items proposed by
international HBSC group and inserted into the WeriRegion questionnaire are: white
bread, brown bread, cereals (as source of dieitanrg)f low fat/semi skimmed milk, whole
fat milk, cheese, other milk products like yogh{@$ source of calcium); light soft drinks,
crisps and chips (as popular food of youth foodura); fish and vitamin & supplements.
Moreover, in the Veneto Region Survey 2005/2006r fuuther items were added as
common foods of Italian and Mediterranean diettgasce, meat and eggs. Thus, 20 items
were included in our questionnaire. To identify ladoents’ dietary patterns we chose to
reduce the number of items computing the consumierage of similar foods. Brown
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bread, light soft drinks, vitamin & supplement weleleted from this study due to their
distribution. These foods are not commonly consutmettalian adolescents, in fact, more
then 50% of participants reported never having redbeese foods in previous weeks.
Recoding the food items just listed (Nicklas et aD03), we were left with eight food

categories: (1) Fruit, (2) Vegetables, (3) Non-dieft drinks, (4) Sweets, (5) Chips (chips
and crisps), (6) Milk and derived (low fat/semirskned milk, whole fat milk, cheese,

other milk products like yoghurt), (7) Cereals atefived (cereals, white bread, pasta,

rice), (8) Protein derived from meats, fish andsegg

Physical Activity. Moderate to vigorous physical activity (MVPA) wesissessed with one
item. MVPA provides a picture of total activity, twia focus on the physical and healthy
aspects of physical activity. The measure of MVRId@ed in this study was developed
by Prochaska, Sallis and Long (2001). This measapgesents a reliable and valid
physical activity screening measure for survey®iving children and adolescents taking
into account the overall frequency and the intgrafitphysical activity.

Before the item, a brief description of what is meaith “Physical Activity” was reported
in the questionnaireThe definition, established by international HBS&tpcol was:
“Physical activity is any activity that increaseswr heart rate and makes you get out of
breath some of the time. Physical activity can beedin sports, school activities, playing
with friends, or walking to school. Some exampliephysical activity are running, brisk
walking, rollerblading, biking, dancing, skateboarg, swimming, soccer, basketball,
football, & surfing”. After this definition was asked to student&of this next question,
add up all the time you spent in physical actigach day. Over the past 7 days, on how
many days were you physically active for a totaabteast 60 minutes per day?he
possible responses were ranged on a Likert saate @)0 days to (7) 7 days (Prochaska
et al., 2001).

Validation studies of this item were previously psitted showing acceptable reliability of
the measure (Booth et al., 2001; Prochaska e2@01; Roberts et al., 2007a). However, it
is important to recognize that self-reported datgbysical activity compared to objective
measures, tends to results in underreporting MVR& aver-reporting VPA (Vigourous
Physical Activity) (Riddoch et al., 2004).
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The 60-minute MVPA measure provides a reasonabl@ @msy method to assess
participation in overall physical activity and tesess achievement of current international
guidelines. As explained in Chapter 5, internati@uadelines (Biddle et al., 1998; Corbin,
& Pangrazi, 1998; Strong et al., 2005) suggest ‘thatith should participate daily in 60
minutes or more of moderate to vigorous physicdivag that is developmentally
appropriate, enjoyable, and involves a variety diaties’ (Strong et al., 2005, p.732).

In line with the international guidelines (see Cieap5) and previous HBSC studies
(Huang et al., 2009) the item was recoded intoN@{) daily MVPA (<5 Times/Week) (2)
Daily MVPA (>5 Times/Week).

Food related lifestyles.A set of food-related lifestyles were included Imststudy. The
items about food-related lifestyles (e.g., breakfesnsumption) were only recently
introduced into HBSC international study (Vereeck2@07). Validation studies on this
items were done in 2004-2005 in three countriedgiBe (Flanders) (112 pupils), Italy
(114 pupils) and Finland (252 pupils) and have begorted in the HBSC international
research protocol (Vereecken, 2007). The foodadléifestyles variables included in this
study are:

- Breakfast Consumption Breakfast consumption was measured using the

questions‘How often do you usually have breakfast during kekseys?” Response
categories were: (1) | never have breakfast dutiegweek; (2) One day; (3) Two
days, (4) Three days; (5) Four days and (6) Fiyes.dia line with previous HBSC
studies (Verzeletti et al., 2009a) the responsé®mp were categorized into: (1)
Skipping breakfast weekdays (not daily breakfast) &) Not skipping breakfast
weekdays (daily breakfast).
Validation studies for breakfast during weekdagsnit(Vereecken, 2007) found a
good test-retest realiability of daily consumerssus less than daily consumers in
different country (Belgium-Flanders: 0.71; for {ta0.71; for Finland: 0.78). Kappa
statistics comparing the daily consumption of bfastk according to the diaries, in
the Flemish population were fair for the weekendB4) and moderate for the
weekdays (0.47) (Vereecken, 2007).

- Snacking Snacking habits were investigated with two itexdapted from the Van

den Bulck and Van Mierlo (2004). Snack consumpticas measured using the
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following questions: MHow often do you eat a snack while you (1) watch TV
(including videos and DVDs) (2) work or play on@rgputer or games console?
The response options were: (1) Never; (2) Less tme a week; (3) 1-2 days a
week; (4) 3-4 days a week; (5) 5-6 days a week;H®&ry day. The item was
piloted in Belgium Flanders and in ltaly (Vereecke2007). The test-retest
Spearman’s correlations for the variable assessatong while watching TV or
using a computer, varied from 0.44-0.82. The itemase categorized in line with a
previous study (Verzeletti et al., 2009a) into: Q@aily snack while watching
TV/using PC £ 5 days every week); (2) No daily snack while watghTV/using
PC (<5 days every week).

Television behaviors Two different aspects concerning television habitere
assessed:. the habit of watching television duringalsn and free time spent
watching television by adolescent®levision during meakas assessed by asking:
“How often do you watch TV while having a méath six response options: (1)
Never; (2) Less than once a week; (3) 1-2 daysekw@) 3-4 days a week; (5) 5-6
days a week; (6) Every day. The responses opti@ns vategorized into: (1) Daily
TV during meal; (2) Not daily.

The adolescent’dree time spent watching televisiomas measured by asking:
“About how many hours a day do you usually watatvigibn (including DVDs
and videos) in your free timé®@ith a Likert scale with 9 response options rangi
from (1) None at all, to (9) 7 or more hours a @egreecken et al., 2006). Test—
retest reliability and relative validity of the mes were previous published
(Vereecken et al., 2006). The American Academyexfi&trics (2001) recommend
that less than 2 hours each day should be spewhivgttelevision, however, no
specific guidelines exist for adolescents. Morepirepur sample this cut-off is not
really useful to distinguish those young people chitg high television hours
because more than 46% of our sample report spenadng than 2 hours every day
watching television. Thus, based on the mean ho@ireur sample (M=4.06,
SD=1.73) for TV viewing and previous HBSC studid&reecken et al., 2006,
Verzeletti et al.,, 2009a,b), the responses weregcgized into: (1) Heavy TV
viewing behavior or Heavy viewers> (4 hours); (2) Not heavy TV viewing

behavior or not heavy viewer (< 4 hours).
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9.2.3 STATISTICAL ANALYSIS

Statistical analyses were completed in a threemtepedure which will be described

separately.

1. Cluster Analysis.Cluster analysis allows the identification and diggion of individual

or group cases defined by similarities along midtgimensions of interest simultaneously
(Henry, Tolan, & Gorman-Smith, 2005). Cluster asayhas been defined by Kaufman
and Rousseeuw (1990, p. 1)“dee classification of similar objects into groupshere the
number of groups, as well as their forms, may bknawn”. This approach allows the
classification of the variables€cording to their similarity on one or more dime&ms and
producing groups that maximize within-group similarand minimize between-group
similarity” (Henry et al., 2005, p. 121Non-hierarchical clustering method has been
chosen for our study. Non-hierarchical clusterinffeds from hierarchical clustering
because it not produce a nested structure of tha @éenry et al., 2005)K-means
algorithm (MacQueen, 1967) with SPSS 16 was usedetatify dietary patterns (clusters).
Thus, in the final cluster solution, each casdl@ated to one cluster.

Standardized variables have been entered in thstecluanalysis (Aldenderfer, &
Blashfield, 1984) given the unequal scaling of wariables (singular items or composed
food groups). In fact, as suggested by Henry ari@éagues (2005), unequal scaling can
influence the variable weight: variables with gegatanges or larger variances may have
greater influence in the algorithm that determitinesclusters.

To validate our cluster solution (De Bourdeaudh&ijyan Oost, 1999; Mandara, 2003;
Sabbe, De Boudeaudhuij, Legiest, & Maes, 2008k miour large sample size, the sample
has been randomly split into two sub-samples. Theath half sample was analysed
separately with the same clustering procedure &edtwo solutions were compared.
Following this procedure, a three-cluster solutwas chosen as the most adequate and
reliable representation of our food intake variablEinally, a multivariate analysis of
variance (MANOVA), inserting the standardised vhalés as dependent variables and the
clusters as independent variables, was carriedtaweheck cluster differences on each

index.
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2. Descriptive analysisFrequency and percentages were used to descrilsatmale for
all the dependent and independent variables. Mereahi-square tests were performed to

determine gender differences (Table 8.3).

3. Multinomial Logistic Regression analysisSPSS version 16.0 for Windows was used
for data analyses. Mutinomial logistic regressicesweonducted, which is appropriate for
variables characterized by more than two catego8eseral sets of Multinomial Binary
Logistic Regression were carried out to test tlemeiation between BMI status and three
different domains: dietary pattern, physical atyivand food-related lifestyles, controlling
for socio-demographic characteristics and dietiagus. This was done in two steps. First,
by regressing BMI status consumption separatelgé@h domain (Singular Models, Table
8.4) and including interactions between all theepehdent variables and gender to address
whether gender acts as a moderator of the effedietéry patterns, physical activity and
food-related lifestyles on BMI status. As only doerderline interaction was found, all
singular models were rerun without the interactenms.

Secondly, including all the variables of the thdeenains in one final model to see if these
variables remained significant in the full modebrftrolling the effect of other domains)
(Model not shown). After this step, the variabled significant in the singular models
were deleted one by one controlling the AIC arfdv&ues (Negelkerke Ra pseudo-B

to identify the more explanatory and parsimonionalfmodel (Full Model, Table 8.4).

The dependent variable (measured BMI) was categgrimto “normal weight”,
“overweight” and “obesity” (Cole et al., 2000) arlde normal weight status was the
reference category in the multinomial regression.

All the independent variables are presented as dumdicators contrasted against a base
category. This allows us to compare adolescents lawe habitually healthy lifestyles
(e.g. usually not having meals while watching tedmn) versus those who in general have
less healthy lifestyles (e.g. having daily mealsletvatching television).

All the models were adjusted for socio-demograghiaracteristics (gender, age, FAS and
country of birth) and dieting status.

Significant associations were evaluated in two stepirst, overall model fitting
information and Likelihood ratio tests were addeess(Table 8.4). Model fitting

information underlined the presence of a relatignbletween the dependent variable and a
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combination of independent variables. Instead, ltkelihood ratio test evaluates the
overall relationship between each independent bksaincluded in the model and the
dependent variable. Secondly, addressing the mEgresmodel parameter estimates
relative to the reference group “normal weight” iflea8.5). Adjusted B, standards errors,
odd ratios and 95% confidence intervals are redprfe values are two-tailed; the
significance was defined as p < 0.05.

9.3 RESULTS

The final cluster solution, obtained by cluster lgsia on several food consumption
variables is represented in Figure 8.1. Three-efustlution was identified as the most
adequate representation of our food groups. Digigingng characteristics of each cluster
were indicated by high or low standardized scofe=aoh food variable.

To validate the three-cluster solution and to chibekt this solution was not dependent of
sample’s characteristics, the sample was randompht &0 two sub-samples (De
Bourdeaudhuij, & van Oost, 1999; Mandara, 2003;b8aét al., 2008). Then, each half
sample was analysed separately repeating the dastering procedure. Very comparable

and similar results were found, thus, the threstehs solution were accepted.

Figure 8.1. Clusters standard scores on food groups
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The labels of the clusters reflected the main atarstics of participants’ food pattern.
Each cluster included a similar rate of particigaB4.87% in cluster one (Healthy Eaters),
28.14% in cluster 2 (Junk Eaters) and 36.99% isteluthree (Restrictive Eaters). The
characteristics of each cluster were representéalascribed in Figure 8.2 on the based on
standardized scores. Each plot represents a sthgieer and each ray represents a single
food group.

Moreover, cluster differences on each food groupevtested with a multivariate analysis
of variance (MANOVA) (Table 8.2).

Table 8.2. Standardized scores of final clustartsm and MANOVA results.

Healty Eaters Junk Eaters Restrictive Eaters  F* PN’

(n=2160) (n=1743) (n=2291)
Fruit 0.67 -0.26 -0.45 1037.04 .251
Vegetables 0.71 -0.37 -0.38 1144.02 .270
Sweets -0.19 0.74 -0.39 913.19 .228
Soft drink -0.38 0.94 -0.35 1645.61 .347
Chips -0.41 0.94 -0.36 1724.87 .358
Milk and derived 0.32 0.35 -0.60 803.00 .206
Cereals and derived  0.39 0.31 -0.62 897.03 .225
Meats - Fish—Eggs  0.37 0.23 -0.54 643.76 .172

*All F values are significant for p<.001.

The three clusters: “Healthy Eaters” (n=2161); ‘Kiaters” (n=1744) and “Restrictive
Eaters” (n=2293) differ significantly on all foodagips.
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Figure 8.2. Radar plot and description of the tlulesters.
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Descriptive analysis (Table 8.3) showed a high ga&wge of overweight (20%) and
obesity (5.2%) in our sample. As far as dietarytggas are concerned, the higher
percentage was found for Restrictive pattern (3#@dwed by Healthy pattern (34.5%)
and Junk pattern (28.5%). A worrying data is thatrenthan half the sample (66.6%)
reported not performing daily moderate or vigorqinysical activity. Finally, as far as
food-related lifestyle variables are concerned, mh@st common food-related lifestyle
among adolescents from Veneto-Region is the habitatch television during mealtime
(53.9%).

Table 8.3. Descriptive analyses (%) of BMI stawligtary patterns, physical activity and

food-related lifestyles by total sample and geradet significance of the difference.

Total

Sample I%oys (Eirls
(N=6149) (N=3197) (N=2952)

Variables % % % NG
BMI Status

Normal weight 74.7 70.6 79.3

Overweight 20.0 23.0 16.8

Obesity 5.2 6.5 3.9 63.79%**
Dietary Pattern

Healthy Eaters 34.5 30.3 39.1

Junk Eaters 28.5 33.8 22.7

Restrictive Eaters 37.0 35.9 38.2 94 52%**
Moderate or Vigorous Physical Activity
(MVPA)

Not daily MVPA 66.6 60.1 73.6  123.96***
Food lifestyle behaviors

Not daily breakfast 27.9 24.0 32.2 51.65***

Daily snack TV 30.5 31.4 29.5 2.52

Daily snack PC 22.2 27.1 16.9 90.75***

Daily TV during meal 53.9 53.7 54.1 0.08

Heavy TV viewing behavior 17.3 17.5 17.1 0.14

*** p < 001
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About gender differences, males showed higher p&age of obesity and overweight,
junk eating pattern and daily snacking while ustoghputer than females. Instead, females
showed a higher percentage of not engaging in dahlysical activity and skipping
breakfast. No gender differences were found foclsng while watching television and
television viewing behaviors.

The results of the single models and full modetesgion analysis are shown in Table 8.4.
The single model fitting information underlined igrsficant relationship between BMI
status and the set of independent variables in siagte model, supporting the hypothesis
of the significant associations between the thmelészidual domain weight-related and BMI
status. However, the likelihood ratio tests of siregular models showed no significant
association between snacking using PC and 4 hourm®e watching television and BMI.
The final full model accounted for 14.9% of the imace in BMI status. Significant
associations between BMI and the set of the inddgmnvariables were found: socio-
demographic characteristics, dietary patterns, ipaysctivity and food-related lifestyle

behaviors were significant in the full model.
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Table 8.4. Multinomial logistic regression model @MI status (normal weight,
overweight and obesity): likelihood ratio tests amoldel fitting information.

SINGLE MODELS FULL MODEL

X’ p X’ p
Model 1: Socio-demographics
Gender 111.97 <.001 13541 <.001
Age 20.20 <.001 29.06 <.001
FAS 15.21 <.001 8.09 <.05
Diet 403.62 <001 33752 <01
Born in Italy 14.35 <.001 11.67 <.001
Model fitting information
x> 508.2
df 10
P <.001
Negelkerke R 0.114
Model 2: Dietary Behaviors
Dietary patterns (Clusters) 37.70 <.001 32.67 0%.0
Model fitting information
)% 523.48
df 14
p <.001
Negelkerke R 0.127
Model 3: Physical Activity
Low physical activity 14.67 <.001 10.390 <.01
Model fitting information
b% 510.26
df 12
P <.001
Negelkerke R 0.116
Model 4: Food-related lifestyles
Not daily breakfast 28.47 <.001 22.36 <.001
Daily snack TV 15.48 <.001 10.14 <.01
Daily snack PC 1.03 0.598
Daily TV during meal 35.80 <.001 46.13 <.001
Heavy TV viewing behavior 161 0.448
Model fitting information
X 589.79 606.01
df 20 22
P <.001 <.001
Negelkerke R 0.135 0.149
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Table 8.5. Multinomial logistic regression modedrgmeter estimates relative to the referent grddgerhal weight”.

SINGLE MODELS FULL MODEL
Overweight Obesity Overweight Obesity
B OR p B OR p B OR p B OR p
(SE)  (95%CI) (SE)  (95%Cl) (SE)  (95%Cl) (SE) (95%CI)
Socio-
demographics
Intercept -2.44 <.001 -3.89 <.001 -3.14 <.001 -5.18 <.001
(0.22) (0.43) (0.27) (0.55)
Gender (Males) 0.59 1.80 <.001 1.00 2.71 <.001 0.69 1.99 <001 1.26 3.53 <.001
(0.07) (1.57-2.07) (0.13) (2.09-3.53) (0.08) (1.71-2.32) (0.15) (2.63-4.74)
Age -0.18 0.83 <.001 -0.12 0.88 ns -0.24 0.79 <.001 -0.17 0.84 .042
(0.04) (1.11-1.30) (0.08) (0.97-1.31) (0.05) (1.16-1.39) (0.08) (1.01-1.40)
FAS -0.10 0.91 ns  -0.39 0.68 <.001 -0.03 0.97 ns -0.33 0.72 .004
(0.06) (0.81-1.02) (0.10) (0.55-0.83) (0.06) (0.86-1.10) (0.11) (0.58-0.90)
Diet 137 395 <001 55 (3'33 <001 331 370 <001 527 (3'22 <001
(0.09) (3.32-4.69) (0.13) 11.95) (0.09) (3.07-4.45) (0.15) 12.88)
Born in Italy 0.46 1.58 <.001 0.83 2.30 .020 0.48 1.62 .010 0.89 2.44 .028
(0.16) (1.15-2.16) (0.34) (1.19-4.45) (0.19) (1.12-2.33) (0.40) (1.10-5.38)
Dietary Patterns
Intercept -2.64 <.001 -4.04 <.001
(0.25) (0.50)
Healthy Eaters 1.00 1.00 1.00 1.00
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(Reference)
Junk Eaters -0.17 0.85 ns
(0.10) (0.70-1.02)
Restrictive Eaters  0.30 1.35 <.001

(0.08) (1.15-1.59)
Physical Activity

Intercept -2.58 <.001
(0.23)
Low physical 0.15 1.16 .050
activity (0.07) (1.00-1.34)
Food-related
lifestyles
Intercept -2.79 <.001
(0.24)
Not daily 0.34 1.41 <.001
breakfast (0.08) (1.21-1.64)
Daily snack TV -0.31 0.73 <.001
(0.09) (0.62-0.87)
Daily snack PC -0.06 0.94 ns
(0.10) (0.78-1.13)
Daily TV during 0.39 1.48 <.001
meal (0.07) (1.28-1.71)
Heavy TV 0.09 1.09 ns

viewing behavior (0.10) (0.90-1.31)

-0.32
(0.19)
0.33
(0.15)

-4.35
(0.45)

0.50
(0.14)

-4.57
(0.46)
0.55
(0.14)
-0.35
(0.16)
0.11
(0.17)
0.46
(0.14)
0.18
(0.17)

(Reference)
0.72 ns
(0.50-1.04)
1.39 .029
(1.04-1.87)
<.001
1.64 <.001
(1.24-2.17)
<.001
1.73 <.001
(1.32-2.27)
0.71 .035
(0.51-0.98)
1.12 ns
(0.80-1.57)
1.59 <.001
(1.22- 2.08)
1.19 ns
(0.86- 1.65)

-0.22
(0.10)

0.23
(0.09)

0.11
(0.08)

0.34
(0.08)

-0.26
(0.09)

0.45
(0.08)

(Reference)

0.80 .026
(0.66-0.97)

1.26 .008
(1.06-1.49)

1.11 ns
(0.95-1.30)

1.40 <.001
(1.19-1.64)

0.77 .002
(0.65-0.91)

1.58 <.001
(1.36-1.83)

-0.44
(0.20)

0.25
(0.16)

0.47
(0.16)

0.48
(0.15)

-0.17
(0.16)

0.58
(0.14)

(Reference)

0.64 .026
(0.44-0.95)

1.28 ns
(0.94-1.74)

1.60 .002
(1.18-2.17)

1.61 <.001
(1.20-2.15)

0.84 ns
(0.61-1.15)

1.79 <.001
(1.35-2.37)
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Finally, the parameter estimates for “Overweightida'Obesity” relative to “Normal
weight” category are shown in Table 8.5. Adjustfogsocio-demographic characteristics
and dieting we found a negative association infillenodel between the cluster of “Junk
eaters” and obesity and overweight. A positive eission was found for the cluster of
“Restrictive eaters” and the outcome variable. Hzavethe association between restrictive
dietary patterns and obesity disappeared in tharfatlel when we also controlled for the
effect of physical activity and food-related lif@sts.

Low physical activity level was positively assoei@dtwith BMI in the singular model, even
if when we controlled for dietary patterns and faethted lifestyles this variable remained
positively associated only with obesity and notwaterweight.

The single model on food-related lifestyle variabls the model with the higher
Negelkerke ®(0.135). In the full model, among food-related difdes, skipping breakfast
and daily television watching during meals wereitpedy associated with obesity and
overweight, despite the control of the other Iyésd variables, dietary patterns and
physical activity. Moreover, snacking while wataitelevision was negatively associated
with obesity and overweight. However, this assommtisappeared for obesity in the full
model. Finally, snacking using PC and heavy telemisviewing behaviors are not

significantly associated with obesity and overweigh

9.4 DISCUSSION

The main purpose of the present study was to exathmassociation between BMI status,
assessed with objective measures of height andhtyezgnd dietary patterns, physical
activity and food-related lifestyles variables inrbeoad sample of adolescents from the
Veneto Region. Overall, these results underlinectmplexity of obesity-related behaviors
and lifestyles in adolescence.

This work shows a high prevalence of obesity andrweeight in adolescents from the
Veneto Region, especially among males, underlitiiegneed to better identify the factors
associated with these phenomena among adolesddm@shigh prevalence of excess of
weight problems may be partially explained (seepf#ras) in terms of energy intake and
expenditure. We have included three different doan this study: dietary patterns,

physical activity and food-related lifestyles.
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Cluster analysis was used to identify groups ofigpants with different dietary patterns.
Our results have shown that despite the lack adrim@tional studies investigating the
cluster relationships between different eating baira in adolescents, this approach could
be really useful (Boone-Heinonen et al., 2008; ®abibal., 2008) in the identification of
different and specific food patterns linked with BBtatus. As far as dietary patterns are
concerned, most adolescents reported a restripattern or a healthy pattern, especially
among girls.

In line with previous studies (Hills et al., 20(Fratt, Macera, & Blanton, 1999; Reilly, &
McDowell, 2003; Reilly, et al., 2004), our resulBowed that few adolescents perform
(around one-third) adequate levels of Moderate agokdus Physical Activity, as
suggested by international recommendations, edpe@mong girls (Cumming et al.,
2008; Hills et al., 2007; Pearson et al., 2009liSat al., 2000). The most common food-
related lifestyles among adolescents is the habiwatching television during meals
(53.9%) and skipping breakfast (30.5%).

Moreover, all the domains (dietary patterns, phaisactivity and food-related lifestyles)
are associated with the outcome variable confirntivad several factors at the individual
level are associated with obesity and overweighd anderlining the importance of
studying them simultaneously (Davison, & Birch, 2DONo significant moderating effect
was found for gender in the associations betweetai patterns, physical activity and
food-related lifestyles variables and BMI statuatédnot shown), suggesting that these

relationships are common for boys and girls.

9.4.1 ASSOCIATION BETWEEN BMI STATUS AND FOOD-RELATED
LIFESTYLES

An important finding of this study is that watchitglevision during meals and skipping
breakfast represent the strongest variables asedaiath obesity and overweight.

Television viewing is one of the most common sealgnbehaviors among adolescents
associated mainly with poor dietary habits, bub alith obesity and overweight (Boynton-
Jarrett et al.,, 2003; Davison, & Birch, 2001, Gabteal., 2007; Hanley et al., 2000;
Hernandez et al., 1999; Janssen et al., 2004bsdares al., 2005; MacFarlane, Cleland,
Crawford, Campbell, & Timperio, 2009; Robinson, 20¥ereecken et al., 2006).
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Several reasons can be found in the literaturexptae the role of television viewing
behaviors with regard to dietary behaviors, obesitgt overweight (Boynton-Jarrett et al.,
2003; Davison, & Birch; Janssen et al., 2005; Vekea et al., 2006). These reasons
include an increased caloric intake during viewinfuences of food advertising which, in
turn, are linked with individuals’ food preferenceietary consumption, reduced energy
expenditure but also a misconception about knovdedfyfood nutritional values and
characteristics of foods due to marketing strategeged in the advertising which are more
focused on psychological and emotional needs, raltta® feelings of hunger or real food
characteristics (Vereecken et al., 2006).

However, in this study only the association betwemtching television during meals is
associated with obesity and overweight, while heBvyiewing is not associated with the
outcome variable.

It is possible that the hours spent watching tslew are more strongly linked with dietary
patterns, in terms of higher consumption of foodnmaly advertised and a lower
consumption of food that is less often advertigkdn directly with BMI as confirmed by
some meta-analytic studies which found a smallcefféze in the association between
television viewing and body fat (Marshall, Biddeorely, Cameron, & Murdey, 2004).
Even if several studies have analyzed the dirdetcebf television exposure on dietary
behaviors and overweight, our findings suggest ttie# circumstances in which
adolescents watch television should also be coreidand may play an important role.
Watching television during meals has been assatiatth more frequent quick suppers,
lower fruit and vegetable intake and more pizzasck foods, and soda consumption
(Coon et al., 2001, p. 8). Moreover, the use @vision during meals involves not only the
adolescents but also their family system. As suggdelsy Coon and colleagues (2001, p.
e8) ‘the presence of television at meals acts as a mafkeindamentally different dietary
patterns for children whose families have incorgetatelevision as a habitual part of
their food cultures Thus, the habit of watching television during at&e may be
considered to be an important indicator of the ssfmm between the private food routine
and the food culture promoted on television (Caotoal.e 2001).

Moreover, the importance of good breakfast haldis been observed in many studies in
terms of good quality, large quantity and high treqcy (Matthys et al, 2006). In line with
other studies (Affenito et al., 2005; Huang et 2009; MacFarlane et al., 2009; Ortega et
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al., 1996) we found a significant association betwskipping breakfast and overweight
and obesity. Eating breakfast may, in fact, caml lEamore regular and healthy eating
habits and exercise patterns, reduce dietary fakénand minimize impulsive snacking
(Nicklas et al, 2001a).

An unexpected finding was the negative associatietween snacking while watching
television and overweight and obesity, and no as8on between snacking while using
the PC and the outcome variable.

Even if, in the majority of the previous studiesréh was a relationship between snacking
and overweight (Francis, Lee, & Birch, 2003; Nicklat al., 2003), some longitudinal
studies found no significant association (Fieldakt 2004; Phillips et al., 2004). In
addition, Vader and colleagues (2009) found thaingasnacks was associated with a
lower chance of being overweight regardless of dheount of television watched. In
addition, our findings underline that snacking whitatching television was associated
with a lower risk of overweight. However, it is imgant to recognize that snack
consumption is not an unhealthy behavior per s#edd snacks can be both “healthy” or
“unhealthy” (American Dietetic Association, 2003nyway, our item investigated snack
consumption while watching television. Televisiaewing is characterized by advertising
promoting mostly unhealthy food and the power afd@dvertisement is well documented
in the literature (Halford, Gillespie, Brown, Panti& Dovey, 2004; Lobstein, & Dibb,
2005; Wiecha et al., 2006). Thus, it is unlikelgpttiour reverse association between snack
and overweight may be explained by the qualitynaick intake.

Moreover, frequent snacking may be associated etitbr eating behaviors, such as eating
less at meal time (Vader et al., 2009). Thus, artstudies are needed to explain this
controversial association taking into account, dgample, information about the type of
snack food, the portion size and the total numbémsnack food consumed. It is possible
that this reverse association between snackingewmdtching television and overweight
could be more clearly explained by snack type audlity and by the serving size of
snacks consumed.

Finally, even if snacking while using the computegty also have an effect on unhealthy
weight gain, this behavior could be less relatethtoeased energy intake and overweight
because computer use is accompanied by fewer fgltzsements which are designed to

invoke feelings of hunger than television (Swinhuén Shelly, 2008; Verzeletti et al.,
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2009a). It is possible that the association betwstking while using the computer and
BMI is part of a complex lifestyle, in which, ovéirasedentary behaviors, snacking and

overweight are all associated.

9.4.2 ASSOCIATION BETWEEN BMI STATUS AND PHYSICAL
ACTIVITY

Several studies have addressed the relationshipebetreduced physical activity levels
and the higher risk of obesity and overweight inlascence (Hills et al., 2007; Huang et
al., 2009; Janssen et al., 2005). In our studyfomed a significant association between a
low level of moderate or vigorous physical activatyd overweight and obesity. However,
after controlling for all the other variables tlassociation remained significant only for
obesity, suggesting that moderate or vigorous physictivity is a less important variable
in relation to overweight, as compared with dietgatterns and food-related lifestyle
variables. Further research is necessary in oaénviestigate the potential mechanisms
involved in this association to better explain elifnces between overweight and obese

adolescents.

943 ASSOCIATION BETWEEN BMI STATUS AND DIETARY
PATTERNS

Other unexpected findings of this study include tiegative association between Junk
Eaters pattern and overweight and obesity, angdséive association between Restrictive
Eaters pattern and overweight. In other words, wend that adolescents with higher
sweet, soft drink and chip intake and lower fruitdavegetables intake are less likely to be
overweight or obese compared with people with hgakating patterns. Moreover,
adolescents reporting that they eat little of albd categories are more likely to be
overweight or obese compared with people with dtitmea@ating pattern.

Moreover, other studies analysing the associateiwéen dietary behaviors in relation to
obesity and overweight underlined controversiatience revealing inconsistent or reverse

associations (Alexy, Sichert-Hellert, Kersting, &hbltze-Pawlitschko, 2004; Boone-
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Heinonen et al.,, 2008; Huang et al., 2009; Jansteal., 2005; Rolland-Cachera, &
Bellisle, 2002, Togo, Osler, Sorensen, & HeitmdQD.

Different factors may contribute to these unexpecésults causing inconsistency in terms
of energy intake. Previous studies found in thdtgahypulation that foods that are high in
added sugars are selectively under-reported (K&sbish et al., 2000). Thus, it is possible
that adolescents, especially if they are overwemhtobese, tend to under-report the
consumption of junk foods (soft drink, chips ancestg in this study).

In addition, overweight and obese people tend tdetwneport their overall food intake
compared with normal weight subjects (Garaulel.e2800; Heitmannm & Lissner, 1995;
Janssen et al., 2005). Indeed, some authors sutpgegieople tend to under-report their
intake proportionally to their excess of body wetigRolland-Cachera, & Bellisle, 2002).
Another possible explanation is that diet or theerapt to lose weight are more often
reported by overweight and obese adolescents cethpath normal weight peers (Boone-
Heinonen et al., 2008; Viner et al., 2006). However controlled the effect of being on a
weight loss diet, therefore, it is unlikely thaistlis able to explain our result. Despite this,
it is possible that overweight or obese adolescargsntentionally restricting their intake
to control their excess of weight, even if they taategorize these restrictions as “being
on a weight loss diet” (Janssen et al., 2005).

Because dietary restriction is reported more dfteonverweight subjects, it is also possible
that thepresentdietary pattern is not the factor responsibletii@r overweight status (e.g.,
the more important role of past dietary patterfliand-Cachera, & Bellisle, 2002).
Moreover, meals are mainly prepared by parentsh@rsignificant adults for adolescents.
It is possible that parents may selectively restjimk food in order to allow their
overweight or obese adolescents to control or redleir excess of weight. Similar results
were, indeed, underlined in pre-school childrerb&n, 1998).

Another possible explanation is linked with theamsstion between appetite and weight.
Recent studies suggest (Carnell, & Wardle, 2008bhEe Hill, Saxton, Van Jaarsveld, &
Wardle, 2009) that overweight and obesity couldlibked with the appetite regulation
(e.g., higher responsiveness to food cues, moretiemad eating, lower satiety
responsiveness) more than unhealthy eating pattdiovgever, these findings need further
confirmation in different cultural contexts and fim@al conclusion can yet be drawn.
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Finally, we have only assessed dietary patterrterins of frequency of consumption. We
don’t have any information about the portion sizeéhe number of servings. It is possible
that even if overweight or obese adolescents reportsuming unhealthy food less

frequently than normal weight peers, they really lirger portion sizes (Janssen et al.,
2005).

These reverse findings underline the need to dpvedad implement preventive

interventions promoting not only healthy weight-trohstrategies, but also healthy eating
habits in adolescent population involving both narmveight and overweight young

people.

9.5 LIMITATIONS

Some limitations should be addressed in relatiothi® study. First, because of the cross-
sectional design of the survey, inferences reggrdause and effect are not possible and
the temporality of the associations between diefmtgerns, physical activity and food-
related lifestyles and BMI status is uncertainoider to explain the factors involved in the
insurgence and maintenance of excess of weightawthrify certain relationships (e.g.,
dietary patterns and BMI) longitudinal studies nteeymore appropriate. Second, the data
were based on self-report measurements. Self-repgasures, which assess dietary intake
in adolescence tend to result in reporting errargir{gstone, Robson, & Wallace, 2004)
and to be influenced by social desirability. Howewtudents’ responses were anonymous,
therefore, adolescents had no reason to reply socelly desirable way (Huang et al.,
2009). Third, we only used adolescents’ reportsaioing data from multiple sources (i.e.
parents) would probably be more informative andbémais to address, for example,
differences between individual and familial foodated lifestyles. Fourthly, only a crude
measure was used to collect dietary data. We asbatistary intake by using single
guestions for each food with no reference to thiqqosize or amount consumed. Possible
overestimation should be consider@dereecken et al, 2008), even if FFQ validation
studies have found that the HBSC FFQ is a religpiestionnaire that can be used for
ranking subjects (Vereecken, & Maes, 2003). Fifththis study we assessed several
behaviors and lifestyles including weekdays hahiifestyles behaviors, physical activity
and dietary patterns may vyield different resulthhatweekend (Kotz, & Story, 1994; Rohm
Young, Jerome, Chen, Laferriere, & Vollmer, 200&d¥r et al., 2009).
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9.6 CONCLUSION

Overall, our results underscore that overweight alpelsity are simultaneously associated
with several food-related lifestyles, physical @ty and dietary patterns. In terms of
energy balance-related behaviors, obesity and aighty seem to be part of a complex
configuration of unhealthy behaviors and habitsicwlshould be considered in planning
educational and preventive interventions.

These findings suggest that prevention and intéimerprograms, targeting adolescents’
obesity and overweight, frequently centering ort died/or physical activity, should also
be focused on food-related lifestyle behaviors Wwhatay an important role in regard to
excess of weight problems. However, the reverselteesn dietary patterns and obesity
and overweight also suggest the possible benefits atlolescents of interventions
promoting healthy eating habits and weight-conb@haviors for all, overweight and not
overweight adolescents.

Although several factors are likely to contributethe higher prevalence of obesity and
overweight among adolescents, this study is focumedhangeable individual factors
underlining potential intervention target amongladoent populations.

In conclusion, the approach to simultaneously stgiythe role of dietary patterns,
physical activity and food-related lifestyles beiloas associated with adolescents’ energy
balance may make the preventive programs aimingrevent weight gain among
adolescents more complex, but it will also makerthmeore effective because it considers
the complexity and the synergistic effects of olyelated lifestyles and behaviors.
Moreover, as suggested by Kremers and colleag@€gl(d. 604), this approach allows us
to consider the individual's motivational aspeegthjch are particularly relevant for health
behavioral changesAn advantage of the energy balance approach lreshie fact that
some individuals might be interested in reachingrgy balance by changing their
snhacking behaviour, while others might be moreimecl to change their level of physical
activity during leisure time. Offering a target gno the possibility of choosing how to
maintain their energy balance will constitute antrattive feature for intervention
designers trying to achieve the prevention of digési

Further studies should investigate the role andrtfi@ences of micro- and macro-contexts
of life in which these behaviors take place in adoknce.
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CHAPTER 10

THE ROLE OF BEHAVIORAL, EDUCATIONAL AND
RELATIONAL FAMILY FACTORS, BODY MASS AND
BODY IMAGE ON ADOLESCENTS' BODY
DISSATISFACTION

10.1 INTRODUCTION

As described in chapter 6, parents influence theeband maintenance of children’s and
adolescents’ overweight and weight-related behavamd lifestyles in two main ways
(Ritchie, Welk, Styne, Gerstein, & Crawford, 200Bixstly, in a direct way, building and
determining the physical and social environmemnwlimch adolescents live. Secondly, in an
indirect way, through socialization, relational pesses and modelling. Moreover, during
adolescence parents are an important target ofifidation who influence adolescents’
attitude towards body shape, dietary behaviorssiphlactivity and food-related lifestyles
and, subsequently, adolescents’ weight status @sr@hampoux et al., 2009; Davison, &
Birch, 2001; Rodgers, & Chabrol, 2009; Sen, 200&nkwski et al., 2009).

Family meals may play a relevant role in the préeenand change of children’s and
adolescents’ overweight (Sen, 2006). Several studiave identified an association
between frequency of family meals and dietary barayquality of diet and psychosocial
well-being among adolescents (Burgess-Champouxl.et2809; Fulkerson, Strauss,
Neumark-Sztainer, Story, & Boutelle, 2007; Gillmanal., 2000; McClain, et al., 2009;
Neumark-Sztainer, Hannan, Story, Croll, & Perry020Videon, & Manning, 2003;
Verzeletti et al., 2009b).

While studies have found an association betweaquéecy of family meals and healthier
dietary behaviors among adolescents that, in should have an impact on adolescents’
BMI, fewer studies have investigated the directoaesdion between family meals and

adolescents’ body mass. Studies have found aniagsacbetween a high frequency of
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family meals and a lower risk of becoming and renmg overweight (Sen, 2006), while
other longitudinal studies have found no significassociation (e.g., Taveras et al., 2005).
Moreover, as well as the frequency of family metis, circumstances in which meals are
consumed also play an important role (Branca et2807). The use of television during
meals has been found to be associated with potardibehaviors (Boutelle, Birnbaum,
Lytle, Murray, & Story, 2003; Coon et al., 2001;dfean, Eisenberg, Neumark-Sztainer,
& Story, 2007; Verzeletti et al., 2009a,b), that,turn, are linked with adolescents’ BMI
(see Chapter 5). As affirmed by Coon and colleagR@81, p. 2) Because children learn
television-viewing habits, as well as eating hgbpgemarily from parents, the choices
parents make about the use of television duringlsneay be associated with choices that
they make regarding the foods they buy and makelahl@ to their children,
independently of children’s direct requests for exdiged foods”

In addition, the literature on specific food-rethtparenting practices in adolescence
indicates controversial results concerning the @ation between family restriction,
parenting practices and dietary behavior and bodgsnin adolescence. On the one hand,
some studies have found that restrictive parentmagtices may increase children’s food
intake and preference for restricted foods, thatugually unhealthy (e.g., Birch, & Fisher,
2000; Brown, & Ogden, 2004). On the other handdistihave also found that restrictive
parenting practices are associated with adolesckeddthier dietary behaviors (e.g., De
Bourdeaudhuij, & Van Oost, 2000, Hearens et al082®an Horst et al., 2007; Verzeletti
et al., 2009b).

Although it is a topic which has been investigatss than adolescents’ dietary behaviors,
parenting practices may also influence also adelgstweight status. Studies suggest that
parental restrictions are linked with higher weigtdtus (Fisher, & Birch, 1999a; Moens,
Braet, & Soetens, 2007). In contrast, Robinson @rittagues (2001) found that parents
who report greater control on food intake had déerghwho were less likely to be
overweight, while no association was found for reakanally, other studies have found no
association between parental feeding practiceschitdren’s weight (Wardle, Sanderson,
Guthrie, Rapoport, & Plomin, 2002).

In addition to behavioral (family food-related Btgles) and educational (parenting
practices) variables, relational family factors @ldcalso be considered. Family functioning

and the quality of relationships with parents hagklom been investigated in association
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with weight status, dietary behaviors and foodiesldifestyles, and, overall, it should be
noted that these associations, if and when fourelyreodest (De Bourdeaudhuij, & Van
Oost, 2000; McClain, et al., 2009). However, pesitrelationships with parents may be
considered as a protective factor against psychasamnsequences linked with
overweight and obesity and adolescents’ body imeage dissatisfaction (Mellin et al.,
2002). One of the most common indicators adoptddigresearch field, in order sssess
the quality of parent-adolescent relationships aparental involvement, is the
communication between adolescents and parents @.gSabbah et al., 2009; Currie,
Hurrelmann, Settertobulte, Smith, & Todd, 2000)h&tstudies, on the other hand, have
considered perceived family social support (e.gesRell et al., 2004). In this study, in line
with Marta (1997), family functioning and the quglof relationships with parents have
been assessed in terms of both communication véatents and perceived family social
support. In fact, both communication with parentsgganing parental and adolescent
openness in talking about different topics, andcg@eed social support from family,
meaning the adolescent perception to rely on psyremte central aspects of family
relationships (Calandri, Borca, Begotti, & Cattelir2004).

Two of the most important consequences linked adblescents’ weight are poor body
image and body dissatisfaction which, in turn, associated with unhealthy dieting
behaviors and several psychosocial and relationablems, such as depressive
symptomatology (Chaiton et al., 2009; Franko, &egfel-Moore, 2002; Ohring, Graber, &
Brooks-Gunn, 2002; Paxton et al.,, 2006; Stice, &rBen, 2001). Like obesity, body
dissatisfaction is also widespread in western $pcespecially in adolescence and young
adulthood (Neumark-Sztainer et al., 2006a).

The definition of body dissatisfaction varies asrasudies. In some studies poor body
image and body dissatisfaction are considered mmlasi constructs, in which body
dissatisfaction is a measure of body image (Rosemb& Lewis, 1999; Wardle, & Cooke,
2005). Other studies suggest that body dissatiefacthould be distinguished from the
accuracy of body size perception (Presnell e2804). Thus, body dissatisfaction may be
defined in terms of affective, cognitive and belaai components that together determine

the individuals’ subjective evaluation of their lyodhage (Thompson et al., 1999). While
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body imagé’ is a self-evaluative function influenced by théf-sealuation of our own
body, personal expectations about physique angdaleeived evaluation of others (Lerner,
1987; Rosenblum, & Lewis, 1999).

Moreover, taking as a starting point the concepaabn of body image proposed by
Gleaves and colleagues (1995), Barker and Galan{B0683, p.141) define body
dissatisfaction asthe affective component of the multidimensionalstoet of body
image, that is, how individuals feel about theidlas”.

In the present study we considered body imagermaef adolescents’ perception of their
body weight, while, body dissatisfaction was dedine line with Barker and Galambos
(2003) in terms of the affective component of bodgge.

Positive family relationships (high perceived famikocial support and ease of
communication with parents) may play the role diudfer on negative social and cultural
influences, sustaining adolescents in the developrok positive body image and lower
levels of body dissatisfaction (Al Sabbah et aD02 Ata et al., 2007; Barcker, &
Galambos, 2003; Bearman et al., 2006; Jones, 2M34; et al., 2006; Presnell, &
Spangler, 2002; Presnell, Bearman, & Stice, 2004ci&delli et al., 2000; Stice and
Whitenton, 2002; Stice, Presnell, & Spangler, 2&arr, & Richards, 1996).

Moreover, studies have revealed differences betwhsemole of the mother and the father
in influencing these outcomes among adolescentsli€d have found that only father-
child conflicts are associated with weight conceémadolescence in both genders (May et
al., 2006). A cross-sectional study (Al Sabbahlet2®09) involving 24 countries found
that difficulty in talking to fathers was more cormmthan difficulty in talking to mothers
among adolescents. In addition, difficulty in talgito fathers was associated with weight
dissatisfaction among both boys and girls adolésdermost countries, while difficulty in
talking to mothers was associated with body weidissatisfaction for girls in most
countries but rarely for males (Al Sabbah et £09.

Overall, a greater body dissatisfaction and poatybimmage has been found in heavier
children and adolescents (Al Sabbah et al., 20@G8kd3, & Galambos, 2003; Clark, &

9 More information about the development of the baahage construct, individual and environmental
correlates and risk factors among adolescents edound, for example, in: Gleaves, Williamson, Erer,
Sebastian, & Barker, 1995; Lerner, 1987; Molin&iRiva, 2004; Paxton, Eisenberg, & Neumark-Sztainer
2006; Presnell, Bearman, & Stice, 2004; Ricciard&lMcCabe, 2001; Rosenblum, & Lewis, 1999, Wardle
& Cooke, 2005.
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Tiggeman, 2008; McCabe, & Ricciardelli, 2006; Paxé&t al., 2006; Presnell et al., 2004;
Stice, & Whitenton, 2002; Rosenblum, & Lewis, 199@ardle, & Cooke, 2002).

However, other studies have found that more thdihdfiaoverweight adolescents are not
aware that they are overweight (Brener, Eaton, yo®rMcManus, 2004; Daniels, 2005).
For this reason, in this study, we hypothesize buaty dissatisfaction is associated with
both, adolescents’ body mass and poor body imagacéptualized in terms of
adolescents’ perception of body image).

Unfortunately, studies involving both parents amiblascent males and females in this
regard are lacking. Most studies on body imagelatty dissatisfaction have focused their
attention only on adolescent girls and on the oflenothers, fewer studies have involved
both gender participants and less is known abautrale of fathers (Ata et al., 2007). In
addition, studies involving both genders as paréinis have had mixed results: studies
have found greater body dissatisfaction among gidscompared with boys (e.g., Al
Sabbah et al., 2009; Muris, Meeters, Vande, & Mag2605; Presnell, et al., 2004), while
other studies found no gender differences (Eisenbeal., 2003).

Finally, in terms of the developmental perspectleagitudinal studies (e.g., Rosenblum,
& Lewis, 1999) have found that changes in body iemamd beliefs about their body
undergo important changes at the ages of 13 angeats, the target age of this work.
Indeed, adolescence is commonly considered agnleart which body image changes and
body dissatisfaction and concern increases (elgrck; & Tiggemann, 2008).

Although it is well recognized that family enviroemt influences the onset and
maintenance of overweight, shapes dietary behawaiodsfood-related lifestyles, and may
have an impact on psychosocial outcomes body-tklatech as body image and body
dissatisfaction, the role of family variables haaimy been studied in childhood and less
in adolescence.

Furthermore, the role of family food-related lifjdss and parenting practices has mainly
been assessed in relation to dietary behaviors,lessdin association with adolescents’
weights status. In fact, the role of some familyiatales on adolescent body mass (e.g.,
restrictive parenting practices) remains presantigiear.

In addition, despite several authors underlining tmportance of focusing on parent—
offspring relationships and family functioning, iorder to better understand several
adolescent health behaviors (e.g., Scabini, Lanayi&ta, 1999; Marta, 1997; Noller,
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1994; Scabini, 1995), in this research topic faniiuyctioning and relationships with
parents have been investigated less than behavemraly factors such as food-related
behaviors and lifestyles. Understanding the rolepafent—offspring relationships in
psychosocial consequences linked with adolesceneuation of their body (e.g., body
image and body dissatisfaction) involving both readéd females, and investigating the
role of both parents, may help in the developmehtratevant and more effective
intervention strategies and policies for both aslodmts and families.

Finally, although the importance of several fanidgtors on weight issues in adolescence
is recognized in the literature, as described iaptér 6, most studies have focused their
attention on factors within a single domain (elaghavioral correlates). However, the
family can influence body mass, weight-related beira, body image and body
dissatisfaction in adolescence in several waysudiol through behavioral, relational and
educational factors. Few studies have examined inkerplay of family factors on
adolescents’ body well-being and body mass in adelece (Fulkerson, Strauss, Neumark-
Sztainer, Story, & Boutelle, 2007). Thus, examinimgltiple family variables, across
different domains, in population studies may ber@sing approach in order to better
explain, with a broader approach, the role of fgrfalctors on adolescents’ weight status,
body image and body dissatisfaction. For theseoregsin the present study, we are
interested in understanding the role of severalilfawariables, across different domains,
on adolescents’ BMI, body image and body dissatigfa.

The main aim of this study was to examine the aason between objective adolescents’
BMI, body image and body dissatisfaction and fanidgd-related lifestyles (meals with
parents and the use of television during meals}rictive parenting practices and family
functioning (communication with parents and peredifamily social support).

In order to meet this aim we have identified aregnative model that links behavioral,
educational and relational family variables, adodée¢s’ BMI and body image to body
dissatisfaction (Figure 10.1).

We have hypothesized a negative association betaegeater frequency of family meals
(dinner and breakfast with parents) and BMI, ambsitive association between a greater
frequency of meals consumed while watching telemisind BMI. In other words, we have
hypothesized that the increase in the frequendiamily meals is associated with lower
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adolescent body mass, whereas, the increase ifmeitpgency of family meals consumed
while watching television is associated with highdolescent body mass.

The model also posits an association between faneslyictive food rules and adolescents’
BMI and body image. Despite the mixed results anilfarestrictive food rules concerning
adolescents’ weight, non-experimental studies Hauad, mostly, a positive association
between restrictive parenting practices and adetest healthier dietary behaviors (De
Bourdeaudhuij, & Van Oost, 2000, Hearens et al082®an Horst et al., 2007; Verzeletti
et al., 2009a,b) that, in turn, should be assotiati¢h a healthier body weight. Moreover,
studies which also involve Italian adolescents,ehfound significant association between
more restrictive family rules on unhealthy foodake and healthier dietary behaviors
among adolescents: higher consumption of fruit eegetable and lower soft drink intake
(Verzeletti et al., 2009a,b). Thus, in line withethesults of Robinson and colleagues
(2001), higher family restrictive food rules shoulik negatively associated with
adolescents’ BMI. Moreover, we hypothesized thasitpe family relationships (high
perceived family social support and ease of compatinn with parents) are protective
factors which sustain adolescents in the developmiea positive body image and lower
levels of body dissatisfaction. Thus, we have higpsized a negative relationship between
adolescents’ communication with parents, percefagaly social support and poor body
image and body dissatisfaction.

In addition, we hypothesized that body dissatisgfactwas positively associated with
objective body mass and body image. Thus, bothctbgebody mass and perceived body
mass (body image) should contribute to determir@eadents’ dissatisfaction with their
body. Body mass, however, is hypothesized to béipely associated with adolescents’
body image. So, larger body mass should be politiviked with adolescents’ perception
of being heavier, and both objective body mass &l relative perception, would

contribute to increasing adolescents’ body diskati®on.
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Figure 10.1. Hypothesized model assessing behaveatacational and relational family variables, Baid body image on adolescents’ and

body dissatisfaction.
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Finally, studies suggest that gender differences representnportant factor in this

research topic (e.g., Hearens et al., 2008; Swge2008).For example, gender was found
to moderate the effect of BMI on body dissatisfact{Presnell et al., 2004), other studies
have found a greater impact of BMI on body dis&atison in adolescent girls compared
with boys (Stice, & Whintenton, 2002; Jones, 200¢ile other studies have found gender
differences in the communication with parents (AbBah et al., 2009; Marta, 1997).
Considering the importance of gender differences tested the moderation effect of

gender orthe relationships specified in the model.

10.2 METHOD

10.2.1 PARTICIPANTS

The present data are part of the 2005-2006 (HB®@)eg. Data for the Italian Veneto
Region were obtained from a sample of middle (fgistde, +11-12 years old and third
grade, +13-14 years old) and high schools (secaadeg+15-16 years old) randomly
selected from the school list provided by the Regid&chool Office. Of the 244 schools
selected for participation, 240 schools (98% resppragreed to participate. In each
participating school, 2 classes (about 40 pupilsyemrandomly selected. Of all pupils
approached, 3% did not get consent from their gar€n6% of the pupils were absent on
the day of testing. In total, 6,744 pupils compdetiee questionnaire.

For the current study only adolescents attendimgl tyrade of middle school (x13-14
years old) and second grade of high schools (+1geH8s old) were included because in
the questionnaire of younger adolescents the smabeit body dissatisfaction was not
included. So that, from the original sample, 4,pérticipants were included in the study.
Only adolescents with no missing data on all depehdnd independent variables were
included in this study, resulting in a final sampfe3,880 participants (50.3% males).
Given the number of subjects with at least one data missing it is possible that the
young people included in the analysis may diffestegatically from the original sample.
For this reason, a chi-squared test was used t@a@rthe original study’s participants
with students who were included in this study. Bk-sample which was excluded from
the current study differed significantly from thagmal sample in terms of gendeg (1

=7.56; p<.05) and age categorxg?(():5.26; p<.05) distribution. More missing data were
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found among girls (55.1% of the excluded sample) @mong older adolescents aged 15-
16 years old (51.8% of the excluded sample).

Among the final 3,880 participants of this stud43.7% of adolescents were aged 13-14
years (M=13.98, DS=0.47) and 56.3% were aged 1fed6s (M=15.99, DS=0.61).

10.2.2 MEASURES

Body Mass Index (BMI). BMI was obtained using objective measures of hemyid
weight (see Paragraph 8.2.2 for the detailed proegdOverweight and obesity were
identified using age- and gender specific inteoral cut-off points (Cole et al., 2000),

2
based on the average centile estimates to passgthi®®MI values of 25 and 30 kg*m

respectively, at the age of 18 years.

Poor Body Image Body image has been operationalized in termsetifperception of
body weight status (Németh, & Ojala, 2007). A singlem assessed body image by
asking: ‘Do you think your body is ... ?%ith five response options: (1) Much too thin; (2)
A bit too thin; (3) About the right size; (4) A tibo fat; (5) Much too fat. This version of
the body image item was based on that used in @&-2002 HBSC survefMulvihill,
Németh, Vereecken, 2004). Validation studies wengied out in Finland, Hungary and
Belgium-Flanders (Németh, & Ojala, 2007).

Body Dissatisfaction. Body Dissatisfaction has been operationalized immse of
adolescents’ emotional investment about their ®odieto assess body dissatisfaction the
Body Image Subscale of the Body Investment Scatbd€h, Mikulincer 1998) was used.
The subscale contained six items aimed at assedbimgaffective and emotional
component of body image. This scale was insertegnagptional question in 2005-2006
HBSC survey, and has been piloted in Finland andgdry (Németh, & Ojala, 2007). As
suggested by the HBSC international protocol, ttedesis suitable for use only with 13
and 15 year olds participants and not with youraglriescents (11 years old) (Németh, &
Ojala, 2007). Before the items, the following sewte was written in the questionnaire:
“Here are some statements about one’s feelings dbsiiter body. There are no right or

wrong answers. We would like to know what youririgel about your body are. Please
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evaluate how statements relate to you by checkiegdegree to which you agree or
disagree with each one. Please tick one box fohdme.” After this sentence six items
were presentedi am frustrated with my physical appearance”; “Ina satisfied with my
appearance”; “I hate my body”; “I feel comfortablevith my body”; “I feel anger toward
my body”; “I like my appearance in spite of its ieffections”. Theresponse options were:
(1) Strongly disagreg(2) Disagree (3) Neither agree nor disagreéd) Agree (5) Strongly
agree.The item responses were averaged in order to medmdy dissatisfaction. The

internal consistency of the scale in our sample geal ¢ = 0.90).

Meals with parents The frequency of meals with parents was assesgbhdwo items by
asking: “How often do you have breakfast together with yowother or father?”and
“How often do you have an evening meal togetheh wdur mother or father?”The six
response options were: : (1) Never; (2) Less thme @ week; (3) 1-2 days a week; (4) 3-4
days a week; (5) 5-6 days a week; (6) Every dags&htems were inserted for the first
time in the 2005/2006 HBSC survey. The pilot stueg carried out in 2004 in Italy and in
Belgium Flanders. Test retest Spearman’s correlatisere good for both items in both

countries (varying between 0.64-0.78 for the thpepulations) (Vereecken, 2007).

Television watching during meals The habit of watching television during meals was
assessed by askingd6w often do you watch TV while having a méalth six response
options: (1) Never; (2) Less than once a week;1(2)days a week; (4) 3-4 days a week;

(5) 5-6 days a week; (6) Every day.

Family rules. Family restriction rules were assessed with feeims by asking‘Do you

get the following items from your parents if yok & them?” Coke or other soft drinks
that contain sugar/ Sweets or chocolates/ Biscoitpastries/ Crisps There were four
response options: (1) “No, | never get that”; (Ryét that sometimes”; (3) "I get that every
time | ask for it “; (4) “I can take it when | waitt. The item responses were averaged to
represent the measure of family restriction rulé® scale was inserted for the first time in
the Belgium Flemish HBSC in 2000 and as optionalesn the international protocol in
2005-2006 HBSC survey. Validation studies carriatlin Belgium Flanders and Italy in

2004 found that the internal consistency of théri@®n rules scale was good as well as
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the test retest ICC (0.69 among Belgian-Flandereadents and 0.90 among Italian
adolescents) (Vereecken, 2007). The internal ctargiyg of the scale in our sample was
good ¢ = 0.89).

Communication between parents and adolescent&dolescents’ communication with
parents was assessed by askiHgw easy is it for you to talk to the following pens
about things that really bother you? Father/MotheFfhe possible response options were:
(1) Very easy; (2) Easy; (3) Difficult; (4) Veryfticult; (5) Don’t have or see this person.
The items were inserted in HBSC from the 1986 sporevards. After taking into account
the differences between communication with motlaad fathers in adolescence reported
in the literature, we have chosen to consider titeges separately (e.g., Al Sabbah et al.,
2009; Pedersen, Granado Alcén, Rodriguez, & Sraiib4).

Perceived Family Social SupportFamily social support was assessed using thertalia
version (Prezza, & Principato, 2002) of the Mulidintional Scale of Perceived Social
Support — MSPSS - family subscdléimet, Dahlem, Zimet & Farley, 1988). The family
subscale of the MSPSS consists of the four follgwiems. We are interested in how you
feel about the following statements. Read eaclerstamt carefully. Indicate how you feel
about each statement. My family really tries topheie; | get the emotional help and
support | need from my family; | can talk about pngblems with my family; My family is
willing to help me make decisionsThe possible response options were: (1) Very $tyon
Disagree; (2) Strongly Disagree; (3) Mildly Disagyré4) Neutral; (5) Mildly Agree; (6)
Strongly Agree; (7) Very Strongly Agree. The iteasponses were averaged in order to
measure perceived social support in the realm effémily. In line with the Italian
validation studies (Prezza, & Principato, 2002 ititernal consistency of the scale in our

sample was goodi£0.84).
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10.2.3 STATISTICAL ANALYSIS

Before starting the statistical analysis, all tteans were recoded in the same direction in
which with the increase of values corresponds arease of the level of variable (e.g.,
higher frequency of behaviors, rules, higher perextisocial support and so on).

Firstly, bivariate correlations between study MValea and descriptive statistics, for the
total sample and by adolescents’ gender, wereechott.

Secondly, structural equation modeling with the goaon LISREL 8.7 (Joreskog &
Sorbom, 1996) was used to test the fit of the ttathe hypothesized model (Figure 10.1).
Several indices were considered in order to evaltta model’'s overall goodness of fit.
Chi squarey?) was used as a test of the null-hypothesis ttuatawhether the data fit the
model or not. However, especially in the case ofjdasamples, like in this study, of the
reliability of this index has been criticized (Blamf & Bonett, 1980; J6reskog & Sérbom,
1996). Therefore, we also used other indices teszsthe fit of the model: the Comparative
Fit Index (CFI) and the Non-Normed Fit Index (NNRiith values ranging from O (a poor
fit) to 1 (a perfect fit); and the Normed Fit Ind&XFI), which express good fit for values
above .95 and acceptable fit with values rangiognfr90 to .95 (Bollen & Long, 1993).
Finally, we also used the Root Mean Squared Erfgkpproximation (RMSEA), which
reflects a good fit for values lower than .06 (HuB&ntler, 1999).

Finally, we tested the model on gender sub-grougisguthe multi-group approach
(Joreskog & Soérbom, 1996; Kline, 2005). The muibyp approach allows us to answer
one main questioriDoes group membership moderate the relations gmgetiin the
model?” (Kline, 2005, p. 289). In particular, following ré$kog and Sérbom (1996) and
Kline (2005), we first tested the hypothesis of theariance of the covariance matrices
between males and females. Secondly, if the cavegiamatrices were significantly
different, we tested the hypothesis of form invace (same dimensions, and same patterns
of fixed, free, and constrained values in all nt&ts) comparing the fit and parameters of

the model between boys and girls.
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10.3 RESULTS

Descriptive statistics for the total sample anddggnand bivariate correlations among
variables are shown in Table 10.1.

All bivariate correlations among study variablesraven the expected direction with the
exception of family restriction rules that were piosly associated with BMI and poor
body image. In particular, high-moderate correlaiovere found between BMI and body
image (r = .62) and between body image and bodsatifaction (r = .43). Moreover, a
positive correlation was found between talkingathér and talking to mother (r = .43) and
between perceived family social support and talkmgparents (r = .34 for father and r
=.46 for mother), indicating that the relationamiy variables are moderately inter-
related. Correlations among the other variablegedrfrom very low (.01) to moderate
(.34).

Significant gender differences were found for saveariables. Males had higher body
mass and reported more frequent breakfasts wignparMales also showed higher levels
of ease of talking to father and perceived famibgial support than females. Females
reported higher levels of poor body image, bodgatisfaction and more strict parental
restriction food rules. Finally, no gender diffeces were found for the frequency of
evening meals with parents, watching televisionirdumeals and easiness of talking to
mother.

Moreover, obese and overweight adolescents repghieh levels of poor body image,
body dissatisfaction, more strict parental resoictules and less frequent evening meals
with parents (data not shown). No differences wWeumnd for the relationship with parent

variables (communication and social support) aeditbaquency of breakfast with parents.
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Table 10.1. Correlations, means and standard dewvsaamong study variables and gender differences.

M
1 2 3 4 5 6 7 8 9 10 (SD)
21.59
1. Body Mass - (3.60)
" 3.21
2. Poor Body Image .62 - (.68)
. . . . " 2.28
3. Body Dissatisfaction .29 43 - (.85)
. " " . 2.95
4. Breakfast with parents -.07 -.08 171 - (1.95)
. . Hx Hx 5.51
- * - - -
5. Dinner with parents .03 .04 .08 .18 (1.03)
. Fk * * * 4-68
6. TV during meals .10 04 .05 -.07 04 - (1.84)
7 Family restriction rules  .12" 14" 17 13" 08" 12" - (1789?;
. * kdd * Kk X Xk 3.25
8 Talking to father -.02 -.09 -.19 15 13" -.06 .08 - (1.00)
9 Talking to mother .01 -.04 -14 17" A1 .01 ord A3 - (39%1)
10 Family Social Support  -.01 -.06 =21 19" 18" -01 ord 34 46 - (i';j)
Female 21.41 3.35 2.54 2.83 553 4.70 1.88 3.06 3.79 5.65
(3.42)  (0.67) (0.91)  (1.92) (1.03) (1.85) (0.80)  (0.95) 0.92) (1.40)
Males 21.76 3.07 2.02 3.06 550 4.67 1.78 3.45 3.82 5.81
(3.76) (0.68)  (0.71)  (1.97) (1.03) (1.83) (0.78)  (1.01) (0.95) (1.27)
t-test 9.12** 169.84** 385.10*** 13.56*** 0.64 0.19 18.2#* 156.49*** 1.37 13.04**

*kn< 001; ** p<.01; *p<.05.
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Multivariate analyses began by testing the hypatleesmodel on the total sample (Figure
10.1). Figure 10.2 represents the tested model egtimated standardized parameters. Fit
indices werey? 31y = 50.39 (p < .001), CFl = 1.00, NFI = .99, NNFI1:00, RMSEA =
.011.

The resulting indices suggest that the model pes/ia good fit to the data. The squared
multiple correlations for the structural equatiordicate that the model accounts for a
portion of the variance in study variables as fw803% of the variance in objective BMI,
39% of body image and 23% of body dissatisfactibimus, the proportion of variance
explained was low for BMI, while it was moderater fbody image and body
dissatisfaction.

In the tested model, and in line with our hypothesi negative relationship was found
between the frequency of evening meals and breakits parents and body mass, while a
positive association was found between the frequehevatching television during meals
and adolescents’ body mass. Moreover family regiricrules were positively associated
with BMI and poor body image.

Finally, the ease of communication with father dahd family perceived social support
were negatively related with poor body image andytdissatisfaction.

The only effects which were not significant in tn@del were the direct effects of ease of
communication with mother on adolescents’ poor biotyge and body dissatisfaction.

In addition to the direct relationships, we alsorfd some modest indirect relationships
(not shown in Figure 10.2). Breakfast with pareamsl the habit of watching television
during meals was indirectly associated with bodggm through BMI (respectively -.02,
.03) and on body dissatisfaction through BMI (respely -.01, .02). An indirect effect
was also found between parental restriction rufes @ody image, through BMI (.08) and
with body dissatisfaction through BMI and body iregg08).
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Figure 10.2. Path analysis standardized coeffisi@artthe hypothesized conceptual model on adahis’deody dissatisfaction.
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Moreover, talking to fathers indirectly affecteddyadissatisfaction through body image (-

.02). Finally, body mass had an indirect effectbody dissatisfaction through body image

(.05).

After having tested the model on the total samjtleyas tested separately in the two

gender sub-samples. Fit statistics indicate thatntlodel has adequate fit in the two sub-
samples and confirmed the hypothesized relatiosshmpong variables across males and
females and the consistency and robustness of ddelm

The multiple group model tested the extent to whits model is consistent across gender,
in terms of covariance matrices and forms (dimersi@and patterns of fixed, free, and

constrained values). The fit indices presentedcatdi no significant differences in the

covariance matrices ¢HY'm = Y x° 5 =3.87, n.s; CFI =1.00, NFI = .99, NNFI = 1.00,

RMSEA = .00petween males and females.

10.4 DISCUSSION

The results of the current study, involve a largengle of adolescents, confirmed the
importance of several family factors, across ddfgrdomains, in influencing adolescents’
body dissatisfaction, in turn associated with asicdaits’ BMI and body image. The study
validates, on the whole, the hypothesized modellivich family lifestyles, restrictive
parenting practices, communication with parents erdeived family social support were
differently related with adolescents’ BMI, body igegaand body dissatisfaction.

In particular, our findings underline a negatives@sation between healthier family
lifestyles and adolescents’ BMI, and a positiveoaggion between restrictive parenting
practices and adolescents’ BMI and poor body imadereover, a perceived ease in
communication with fathers and perceived familyiglosupport is protective against
adolescent’s poor body image and body dissatisiacBMI is positively associated with
poor body image, and both (BMI and body image)aasociated with adolescents’ body
dissatisfaction.

Healthier family lifestyles are negatively assoethtvith adolescents’ BMI. In particular,
we found that more frequent meals with parents #awler meals consumed while
watching television are associated with lower asicdat body mass.

Watching television during meals is consideredrapartant marker for the families who
have included the television as a habitual patheir food culture (Coon et al., 2001). A
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high frequency of family meals consumed while watghelevision is associated with less
healthy food consumption patterns and dietary belhsvamong adolescents (Boutelle,
Birnbaum, Lytle, Murray, & Story, 2003; Coon et,aR001; Feldman, Eisenberg,
Neumark-Sztainer, & Story, 2007; Verzeletti et 2D09a), which, in turn, may result in
higher BMI. Different mechanisms may explain thescasation between the use of
television during meals and dietary intake (Cooalgt2001; Feldman et al., 2007), among
which the influence of food advertising on indivadwand familial food choice and eating
patterns is one of the most important. Overall, nstisdies have assessed the association
between the use of television during meals anddidiehaviors: This study suggests that
watching television during meals is also positivelgsociated with higher body mass
among adolescents and that this unhealthy lifedtfileuld be considered in preventive
intervention aimed at promoting healthy weightteth behaviors. In fact, as recently
suggested by Feldman and colleagues (2007), watd¢gliavision during meals influences
adolescents' dietary behaviors, even when comigolior the overall daily hours spent
watching television. Further studies are necessaiyrder to better explain the specific
mechanisms potentially involved in the associatietween television during meals and
weight status among adolescents and the similaribetween overall free time spent
watching television and the use of television dyimneals in association with adolescents’
dietary behaviors. Moreover, although watchingvisien during meals is associated with
worse dietary behaviors than not watching telewisguring meals, a recent study
(Feldman et al., 2007) found that adolescents watthvtelevision during meals are more
likely to show healthier dietary behaviors compakeith adolescents who do not eat
regularly with their family.

In line with other studies, we found that the freqay of meals with parents (breakfast and
evening meals) is also negatively associated witthybmass: more frequent meals with
parents are associated with lower levels of adel@stbody mass (Sen, 2006).

Eating together has been found to be associatédbsiter quality of dietary behaviors but
also with adolescents’ well-being (see Chaptefrbact, during family meals parents may
monitor, observe and limit adolescents’ food intakel may play the role of models for
healthy eating behaviors (e.g., cooking well-badé@haneals, adequate portion size)
(Burgess-Champoux et al., 2009; Feldman et al.72@lIiman et al., 2000; Neumark-
Sztainer et al.,, 1999b; Neumark-Sztainer et alQ32(Nielsen et al., 2002; Patrick, &
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Nicklas, 2005; Videon, & Manning, 2003). Moreovdéamily meals are an important
family opportunity to establish a daily moment irhish to communicate, to improve
family relationships, increasing family connectesth@nd to enhanced overall adolescent
health behaviors and well-being (Burgess-Champdul.e2009; Contento et al., 2006;
Eisenberg et al., 2004; Fulkerson et al., 2007;m&auW-Sztainer et al., 2004; Sen, 2006).
However, our model expalined only 3% of the vareait objective BMI, suggesting that
even if family lifestyle behaviors are associatathvwody mass, there are other important
factors influencing these outcome involving indivad, familial and environmental factors.
Moreover, beyond the frequency of meals, the tyges the portions of food consumed
during family meals also play an important role {(SQ006), thus, future research
involving these factors may help to better undestéhe role of family food-related
lifestyles on adolescents’ weight mass.

Parental restriction on unhealthy food intake wasntl to be positively associated with
adolescents’ BMI and poor body image in our studgre strict family restriction rules are
associated with higher body mass and poorer bodgeénamong adolescents.

These findings, supporting the thesis of Fisher Bimdh (1999b), who found a positive
association between parental restriction rules laigtier weight status among children
aged 3-5 years old. As suggested by these authasspossible that the restriction to
palatable foods is linked with an increase in aleitds desire for the restricted foods and
attempts to obtain them (Fisher, & Birch, 1999agc@&use the restricted foods by parents
are usually “unhealthy foods”, it is possible thiais parenting practice may increase the
risk of overweight promoting over consumption ostreeted foods (Davison, & Birch,
2001). It is also possible that the restrictiorp&datable foods may promote the intake of
these foods in unrestrictive circumstances (Fiskdéirch, 1999a).

However, our study is focused on adolescence ah@mahildhood, thus, in light of the
change in the relationships and influences of garem adolescence, further studies
investigating the association between restricti@mily practices and weight status are
needed to confirm this association in this develeptal period and to clarify additional
mechanisms involved.

Overall, it is possible that parental restrictiomymlead to higher weight status among
adolescents, but it is also possible that paramtsadopting more restrictive practices due

to a pre-existing adolescent tendency to overeatsoa parental attempt to reduce their
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adolescents’ excess of weight (Benton, 2004; Bra&&rOgden, 2004). Only further
longitudinal study, analyzing family restrictionofn childhood and monitoring weight
mass throughout time, will help to better asseissabsociation. In fact, a recent study with
early adolescents found that both being too pem@sand being too strict may lead to less
healthy dietary behaviors among adolescents (Vkezeet al., 2009). Thus, parents
should be trained to adopt firm, but not coercfeed parenting practices in order to have
a positive impact on children's dietary behavisfsréecken et al., 2009).

Moreover, as suggested by Paxton and colleagueB6)2(arenting practices may
influence adolescents’ overweight and indirecthgrefore, also their body image. In this
study we found a positive association between iotis& parenting practices and poor
body image among adolescents. A greater use of foodontrol adolescent’'s dietary
behaviors was previously found to be associateld higgher levels of body dissatisfaction
(Brown & Ogden, 2004).

Brown and Ogden (2004, p. 269) expalined this tesffirming that ‘Food is embedded
with a complex set of meanings removed from huagedrsatiety. It is possible that using
food to change behaviour detaches food further fitsnrole in satiating hunger and
promotes a more problematic relationship with egitin

Moreover, family rules are usually associated witme explanation by parents concerning
the reasons behind these rules. Thus, it is alssilple that parents justify their food
restriction with comments or teasing regarding esloénts’ weight, influencing
adolescents’ body image. As far we know, no otldies have assessed the influence of
restrictive parenting practices on adolescents’ybiodage, therefore, further qualitative
and quantitative studies are needed to confirmexpthin this association.

Moreover, relational and interpersonal family fastare involved in the development of
body dissatisfaction and poor body image among esdehts (Boutelle, Eisenberg,
Gregory, & Neumark-Sztainer, 2009; Stice, & Whitant2002).

In this study we found that perceived family so@apport is a protective factor against
adolescents’ body dissatisfaction and poor bodygan#&revious studies have underlined
that family social support plays a role of a bufi@r negative sociocultural influences and
supports adolescents in developing and maintaimpogitive body image and body
satisfaction over time (Bearman et al., 2006; Rialli et al., 2000; Stice et al., 2002;

Stice, & Whitenton, 2002). Adolescents who repaghhconnectedness to their families
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are more satisfied with their appearance, are kel to think that their body was the
right size and less likely to have unhealthy dgtrehaviors compared with adolescents
who report low connectedness to their families (M@Cy Center Society, 1999).
Moreover, longitudinal studies (Archibald et al999) found that adolescents who report
more conflict and less supportive relationshipshwiteir parents were less satisfied with
their body one year later.

The perception of being accepted, appreciated amposted by parents may help
adolescents to have more positively feelings albloemselves and their bodies and help
adolescents to be more resilient to socio-cultpratsures to be thin (Stice, & Whitenton,
2002).

As far as the quality of the relationships withgrés was concerned, we found, in line with
the literature, that for both male and female agt®ats, it is easier talking to mothers than
talking to fathers (e.gAl Sabbah et al., 2009; Dallago, & Santinello, 200krta, 1997).
Despite this, only the communication with fathexsiegatively associated with poor body
image and body dissatisfaction. Ease in talkinfatioers can support adolescents in having
a positive body image and body satisfaction, whaesignificant associations were found
for communication with motherslhese results are consistent with previous stuihes
which low communication with parents was relatethwinhealthy weight control, body
dissatisfaction and lower psychosocial well-beid Sabbah et al., 2009Neumark-
Sztainer et al., 2003Bckard, Neumark-Sztainer, Story, & Perry, 2006).

However, most studies on parent-children relatigpssin this research topic have focused
on mother-children relationships and have margiedlithe role of father, which is mainly
addressed in terms of fathers absence (Al Sabbah, &009). Thus, studies assessing the
role of mother- and father-adolescent relationship®ody outcomes are still lacking.
Positive relationships and the acceptance of baithens and fathers have been found to
be protective factors against body dissatisfactiorong adolescents girls, but not among
boys (Barker, & Galambos, 2003). Moreover, previstigdies have found that only the
relationships and conflicts between father-adoletscare predictive of weight concerns
among adolescent boys and girls (May et al., 20@6addition, a recent study found that
difficulty in communication with both mother and father were teglato body weight
dissatisfaction among girls, while among boys, atifficulties in talking to fathers were
related to body dissatisfaction (Al Sabbah et24Q9).
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As recently suggested in a review study by Rodgetr @habrol (2009), mothers and
fathers have been alternatively identified in iherdture as the primary source of influence
on adolescents’ body image and body dissatisfactiowever, in general, across various
studies, the importance of both parents as a safregentification for adolescents has
emerged.

Concerning the different role of communication witothers and fathers, a possible
explanation of our results might be thawven though fathers may be less involved in
parenting than mothers overall, they may step inemhmore serious child-rearing
problems arise and when conflict and negativity m@e likely” (May et al., p. 738).
Moreover, the nature of parent-children communaatis different for mothers and
fathers: fathers and mothers talk about differepids (Al Sabbah et al., 2009). In addition,
Marta (1997) underlined that mother and father hdiferent perceptions about their
relationships with their adolescent. In particufathers seem to be a more reliable source
of information regarding their children adjustmelten if less involved in child-rearing,
fathers emerge as an important parent in situataingsk for the adolescents (Marta,
1997). Finally, father-adolescent relationshipess focused on affective aspects and more
on discipline. Father in adolescence promote thguiaition of social status and the
individuation process; he encourage and supporadlmdescent in a constant analysis and
examination of reality (Andolfi, 2001; Graziano a&t, 2009; Marta, & Scabini, 2003;
Scabini, & Cigoli, 2000). This developmental rolefathers in adolescence may partially
explain our results that focus attention on thédaiadolescent relationship in association
with body image and body dissatisfaction.

Another possible explanation is linked with the denlinked transmission model (see
Rodger & Chabrol for a review, 2009). The modetestdhat mothers are more influential
for girls, while fathers for sons: however, thigpbthesis cannot be confirmed in our study,
in which the patterns of relations were the samd&ys and girls.

However, our data did not allow us to explain thi#ecent role played by mothers and
fathers in the relationships that adolescents éxpeg with their bodyln order to assess
the role played by each parent in the developmémitody image and body satisfaction
among adolescents, more studies involving bothntsi@nd adolescent males and females
are needed to improve our understanding of theifspeaoles of mothers and fathers
(Rodger & Chabrol, 2009
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Finally, as expected, this study found higher Is\al body dissatisfaction and poor body
image among females. Furthermore, we found thaghteitatus and poor body image are
positively associated with body dissatisfaction aghadolescents. Finally, weight status
showed an indirect effect on body dissatisfactioough body image. Previous studies
found an association between body mass and pooy inogige or body dissatisfaction,
especially among females (Al Sabbah et al., 20G8k& & Galambos, 2003; Clark, &
Tiggeman, 2008; Chaiton et al., 2009; Jones, 2 abe, & Ricciardelli, 2003; Paxton
et al., 2006; Presnell et al., 2004; Stice, & Wiibm, 2002; Rosenblum, & Lewis, 1999;
Wardle, & Cooke, 2002).

Most of these studies assessed only the relatibvele@ adolescents’ weight status or body
image on adolescents’ body dissatisfaction. Owltgsadd that both objective weight and
body image contribute to explaining adolescentslybdissatisfaction. Thus, if on the one
hand higher body mass is positively associated Wwably dissatisfaction, adolescents’
awareness and perception of their body also plajea

Heinberg and colleagues (2001) underlined thatrdemtoengage in healthy eating and
exercise people need a level of body image distressis neither too nor to high. In fact,
not being aware of one’s own weight may be linketth wot engaging in healthy behaviors
even if they are necessary, and an excessively hogly image distress which may lead
people not to engage in healthy weight-related ieh& due to a perceived inability to
make changes to their bodies (Neumark-Sztaindr,&1QD6a).

In other words, even if body image is associatetth Wody mass, adolescents’ perception
about their body plays a crucial role in influergcimody dissatisfaction. From a preventive
point of view, our results suggest the importantéaking into account, together, weight
status, and affective, perceptive and emotionalpmrant of adolescents’ body. Preventive
intervention which promotes healthy weight behavishould not only focus on body
mass, but also to help adolescents develop ayaditut also realistic, sense of their body.
Indeed, longitudinal study has shown that bodyadistaction is not a motivating facttor
engaging in healthy weight management behayiNeumark-Sztainer et al., 2006a; van
den berg, & Neumark-Sztainer, 2000n the contrary, body dissatisfaction predices th
use of risky behaviors (e.g., unhealthy dietaryavadrs) that may place adolescents at risk

of weight gain and poorer health: body satisfactioes not lead to an increase of BMI
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among overweight young people but predicts lessghtegain over time(Neumark-
Sztainer et al., 2006a; van den berg, & Neumarki8et, 2007).

Looking at the indirect effects, BMI mediated tresaciation between family food-related
lifestyles and body image and body dissatisfacti®oth, BMI and body image, mediated
the association between parenting practices ang 8isdatisfaction. Finally, body image
mediated the association between communication fattrer and body dissatisfaction and
the association between BMI and body dissatisfactio

Overall, BMI and body image mediated many of theoamtions between behavioral,
educational and relational family variables and lesltents’ body dissatisfaction.
Individual body characteristics (body mass and bimayge) can, thus, be conceptualized
as the primary mediator in the relationship betwkanily variables and adolescents’ body
dissatisfaction, underlining an interaction betweérdividual and environmental
characteristics in influencing body outcomes (el@pyvison, & Birch, 2001; Neumark-
Sztainer, 2005). From a more ecological perspectivas not possible to consider
adolescents’ and family’s characteristics sepayatel.g., Davison, & Birch, 2001,
Neumark-Sztainer, 2005): preventive interventiomgeéged on adolescents’ weight
dissatisfaction should take into account this rfeugl perspective.

Overall, the theoretical model explains 23% of tha&riance of adolescents’ body
dissatisfaction suggesting that both family contexid individual weight issues, are
important factors to consider in understanding eslménts’ body dissatisfaction. Future
research should investigate, from a longitudinaispective, how family factors may
influence adolescents’ body dissatisfaction in otdetheorize additional mechanisms that
might lead to positive body outcomes and suppatidlentification of effective strategies
to promote adolescents’ body awareness and morévedgelings towards their body.
Finally, in the present study, although girls répdrhigher levels of poor body image and
body dissatisfaction, less frequent breakfasts wiHrents, more strict family food
restriction rules and lower perceived family socglpport and communication with
fathers, we found the same pattern of relationshigisveen variables in both males and
females.

Overall, previous studies found that girls are mdissatisfied with their bodies than boya
(e.g. Barker, & Galambos, 2003) and a moderatifecedbf gender on body dissatisfaction
has been found (e.g., Al Sabbah et al.,, 2009; Ghagt al., 2009). Moreover, parents
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experience the excess of weight of their daugtdaermore problematic than sons’ excess
of weight, with a subsequent impact on family fumaing for boys and girls (see Bosch et
al., 2004 for a review). Several explanations Hasen advanced in the literature to explain
these gender differences, among which a greateetabpressure to be thin and higher
prejudices about overweight among girls seemsdayp @h important role (e.g., Mendelson,
& White, 1985; Bonino et al., 2003). However, ir thresent study no moderation effect of
gender was found. In other words, even if malesfanailes experience different levels of
body dissatisfaction, the same pattern of relatigpgss among familial and individual
variables were found across gender. Thus, in tefnasir sample, our results suggest that
interventions aimed at improving family relations$yi food-related lifestyle behaviors and
parenting practices could be targeting at both shalel females to promote adolescents’

body satisfaction.

10.5 LIMITATIONS

This study has some limitations that should be idened in the interpretation of the
results.

Firstly, due to the cross-sectional design of tlmesy, inferences in terms of cause-effect
cannot be conclusive. For example, food-relateéngarg practices could determine but
also be the result of adolescents’ food-relatedabelns (van der Horst et al., 2007).
Moreover, as underlined by Sen (2006), possiblardmtional effects should also be
considered. For example, regarding the associd@ween family meals and BMI, it is
possible that adolescents’ normal weight might @& more enjoyment from family
meals and, therefore, participate more regulariyh@m than overweight adolescents (Sen,
2006).

Secondly, in this work we assessed family factord autcomes variables using only
adolescents’ perception. It is possible that adelets have a different perception of family
variables (e.g., restriction rules) than their p&ée For example, as described by Marta
(1997), parents report different perceptions reiggréamily relationships compared with
adolescents and, among parents, fathers are malrgticein describing their relationships
with adolescents than mothers. Thus, a multi-inbortn approach might be more

appropriate in order to better explain the role family lifestyles, family parenting
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practices and family relationships on adolescer¥l, body image and body
dissatisfaction. A recent multi-informant study folua significant disagreement between
adolescents and their parents regarding the peévoeptt family food rules, availability and
accessibility of foods at home (van Assema, Glafertens, & Brug, 2007). However, the
same study underlined that parents tend to answarmore socially desirable way than
adolescents, suggesting student measures mighoteevalid (van Assema et al., 2007).
Thirdly, our sample does not allow the analysighaf role of adolescents’ ethnic group.
This lack limits the generalizability of these fings because the standard of beauty and
body image correlates and may differ across ettpaaps (e.g., Paxton et al., 2004).
Fourthly, family correlates of adolescents’ bodyssydody image and body dissatisfaction
are not limited to the variables included in thisidy. Other parental (e.g., parental
overweight), environmental (e.g., availability) éamily characteristics (e.g., family
structure) may be other important family correlatest have not been addressed in this
study. However, this study may provide useful ihtsgnto relational family variables that
are insufficiently investigated in this researcbaar

Finally, we only tested the role of general familymmunication and social support on
adolescent body dissatisfaction, leaving asiderthe of specific family communication
regarding weight and body. Future studies might the interaction effects between
general parental support and communication and ifgpdoody- and weight-related
parental comments (e.g., parental weight teasing)identify more specific family
communication dynamics and mechanisms influencugiescents’ body dissatisfaction
(Rodger, & Chabrol, 2009).

10.6 CONCLUSION

Despite some limitations, these findings emphadize importance of the family

environment in influencing adolescents’ body dis$attion. The influence of parents and
family environment on these outcomes is often dised in the literature given the
increased desire of autonomy among adolescentse¥awour findings, in line with other

studies (Hearens et al., 2008), underline the itaporrole played by parents, beyond
childhood, on adolescent health behaviors and bestlg.
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In particular, as well as food-related lifestylerighles, this study underlines the
importance of educational and relational varialesfluencing not only BMI but also the
perception and the relation that adolescents expesiwith their body.

Taken together, our findings suggest that familydfoelated lifestyles are associated with
adolescents’ weight status. Moreover, parentingtmes are related with adolescents’
weight status and poor body image. The qualityhef relationships with parents (family
communication and social support) is associatell wibetter body image and lower body
dissatisfaction levels among adolescents. Finhthh, BMI and body image are associated
with adolescents’ body dissatisfaction.

From the results of the present study, we can di@we conclusions and suggestions for
future research and intervention.

These findings suggest that having regular famigals may help adolescents to maintain
a healthy weight status. Families should be engmardo eat together and turn off the
television during meals. Indeed, family meals n@ythe one hand, improve adolescents’
dietary behaviors and, on the other hand, becorairigmily opportunity to establish a
daily moment to communicate and increase familyneatedness (Eisenberg et al., 2004;
Fulkerson et al., 2007; Neumark-Sztainer et al042@en, 2006).

Moreover, parenting practices may influence adees weight status: restrictive
parenting practices are associated with higher hteitatus and poorer body image among
adolescents. As suggested by Vereckeen and coleg@009), parents should be trained
to adopt firm but, not coercive, food parentingqpices (Vereecken et al., 2009). Indeed,
“improving relationships among family members ancwviding education about the
adverse effects of restrictive feeding practicey i@ expected to ameliorate overweight
and obesity (Wisniewski et al., 2009, p. 78).

In addition, improving family support and the commuation between parents and
adolescents has been found to have a positive ingpaadolescents’ health behaviors and
psychosocial well-being (e.gAl Sabbah et al., 2009; Cattelino et al., 2001;t&aio,
Calandri, Borca, Bonino, & Graziano, 2005; Mart®97; Mellin, Neumark-Sztainer,
Story, Ireland, & Resnick, 2002; Prezza, & Pricgpa2002; Santinello, & Vieno, 2007b;
Scabini, Lanz, & Marta, 1999; Vieno, Santinellostae, & Perkins, 20Q7In particular,
our results suggest that improving the relationshbptween parents and adolescents, in

terms of communication and social support, may ham®sitive impact on adolescents’
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body dissatisfaction. These findings also suggbest improving the quality of the
relationships between parents and adolescents rbgha factor which is able to help
adolescents in the development of positive bodygenaHowever, this study has also
underlined that mothers and fathers may play awfft role in influencing body image
and body dissatisfaction among adolescents, furtkesearch should examine these
differences in developing prevention programs dttarzed by tailored strategies for
mother and father.

Moreover, intervention targeting on healthy weigtagnagement should also be focused on
the promotion of positive body image and body &atison, which in turn may lead tess
weight gain over timéNeumark-Sztainer et al., 2006a; van den berg, &mhirk-Sztainer,
2007). Thus, programs aimed at promoting healthyghtebut also body awareness,
positive body image and satisfaction should be eraged because they are more likely to
be effective for weight management, but also fagrall health and well-being promotion
among adolescents in the light of the unhealthyabieins linked with body dissatisfaction
(Neumark-Sztainer et al., 2006a; Olmested, & Mcrae| 2004).

Furthermore, our findings suggest that interventmed at promoting healthy weight-
related behaviors and to prevent body dissatisfacend poor body image among
adolescents should involve adolescents and botanfsar These findings suggest that
behavioral, educational and relational family fastmay help and influence adolescents’
body outcomes. In particular, to be effective, imémtions should extend beyond involving
and considering proximal and distal socio-environtakfactors in which adolescents, and
particularly their families, live (Neumark-Sztaine2005). Moreover, different family
domains should be considered as being simultangdosithe improvement of the
effectiveness of interventions including relatiomald psychological variables: increasing
family social support and reducing adolescent fegliof isolation may represent useful
strategies to optimize the effectiveness of praverdnd curative interventions (Bosch et
al., 2004).

Finally, in this study we have focused on seveaatify factors, across multiple domains,
in relation to adolescents’ body dissatisfactioniolhis, in turn, associated with
adolescents’ weight mass and body image. Futuesarels should investigate the role of
other proximal and distal potential levels of ifhce (e.g., peers, school, neighborhood).
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Indeed, studying the role of different adolescemshtexts of life might increase the
understanding of mechanisms leading to negativey bmgdcomes among adolescents.
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GENERAL CONCLUSION

Overall, this work aims to assess the individuatl &amilial behavioral and relational
correlates linked with obesity, overweight and bodigsatisfaction, as well as the
prevalence of these conditions, in a broad andesgmtative sample of adolescents from
the Veneto region in order to increase the undedstg of these health outcomes and to
contribute to the identification of potentially efftive prevention strategies. Moreover, this
study is strengthened by the use of objective mreasof weight and height that allow
adolescents’ weight status to be categorized withenaccuracy and in a way that is not
influenced by adolescents’ self-reported bias miggrweight or height.

The theoretical section has addressed, in lightthed international literature, the
measurement of obesity and overweight in childheaod adolescence, the increasing
prevalence and trends of these phenomena, thecphysid psychosocial consequences
linked with excess of weight problems and the imdlal, familial and environmental
correlates associated with these health outcomesedWer, the first section discussed the
complexity the of these health outcomes in termsmuiitifactorial and multifaceted
influences (Lytle, 2009) and identified some lintidas in the literature which are the base
of the three research studies of this thesis.

The findings of the first study identified a discamcy between self-reported weight and
height and measured weight and height among adwlescThe accuracy of self-reported
weight and height has been statistically improvedugh a calibration equation which was
identified on the basis of measured height and kieildoreover, a significant decrease of
normal weight adolescents and an increase in teeafance of obesity were found in the
adolescents from the Veneto region from 2000 to620Mese findings underlined, as in
several other countries (e.g., Lobstein et al.,420€hat excess of weight problems are
widespread among adolescents (around a quartdrecadmple is overweight or obese),
and that the prevalence of obesity is increasindinie with the international literature,
these results demonstrate the need to promotehlgdatid-related behaviors and lifestyles
linked with obesity and overweight and to preveright gain in adolescents’ population.
As affirmed by Lobstein and colleagues (2004) arstussed in the first section of the

present work, in order to manage the increasinggbeace of obesity and overweight
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“prevention is the only realistic solutib(Lobstein et al., 2004, p. 7).

In a recent meta-analytic review study on obesigvention programs for children and
adolescents, Stice and colleagues (2006) underboete effective preventive practices.
Analyzing several prevention programs on obesity averweight they found that most of
these programs did not produce significant weigain gorevention effects and most
interventions underlined changes with low effezesiSo, what works? This meta-analytic
study (Stice, Shaw, & Marti, 2006) suggested that most effective programs are of a
relatively intensive duration (average durationhé@irs). More effective intervention was
found either among programs focused only on wegghh prevention, or among more
general health promotion interventions (e.g. foduse physical activity). However, this
last category shows a positive impact on weight gaevention with the advantage of also
having positive effects on multiple health outcomi®reover, adolescence (compared
with children and preadolescence) is the age tangetich the intervention effects were
stronger. Finally, intervention programs were mgifective for females than males.
However, presently, overweight obesity preventiangpams show little effectiveness
compared with the scale of the problems, undedinine need to identify effective
prevention strategies (Lobstein et al., 2004; Stical., 2006).

For this reason, studying individual, micro- andcnoaenvironmental correlates of excess
of weight problems among adolescents may facilithe identification of prevention
strategies to improve the effectiveness of thervetetions aimed at reducing obesity and
overweight among adolescents. Adolescence is indeedtical stage for the onset and
maintenance of obesity and overweight, but alsalferdevelopment of obesity-inducing
behaviors and lifestyles. Thus, the identificatiohfactors that exert an influence, at
different levels and across different domains,l@sé health outcomes is a crucial point in
this research topic. In fact, the most powerfull amenable to change, factors should be
the starting point for effective intervention (Berrl999). Moreover, identifying and
effecting change patterns of risk and protectivetdis, through interventions that
considering the complexity and the multifactoriature of health behaviors, should results
in behavior change (Perry, 1999). In this senssgareh is a fundamental step that may
lead to more effective preventive intervention tigb an identification of the protective
factors that should be promoted among adolescawitsheir environment, and patterns of

risk factors which should be prevented in termtagjeted behaviors (Bonino, Calandri, &
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Cattelino, 2006).

From this perspective, the main purpose of the rekcstudy was to examine the
association between BMI status, assessed with tlgemeasures of height and weight,
and dietary patterns, physical activity and fooltel lifestyles variables. In fact, although
from a theoretical point of view multiple domainsdacorrelates, at the individual level,
influence obesity and overweight in adolescencestnstudies have only assessed the
effect of a specific domain (e.g., physical acyiyibn overweight and obesity, leaving
aside the co-occurrent role of other domains (digtary patterns). Indeed, our results,
underline that dietary behaviors, physical activignd food-related lifestyles
simultaneously influence adolescents’ weight statBeyond the specific association
between each variable and weight status, alreastyusised in chapter nine, in line with
Power and colleagues (2010), our results suggestefifiective programs should involve
factors across different domains.

In particular, more effective programs should beuged simultaneously on several factors.
Firstly, they should be focused on promoting heattietary behaviors and healthy weight-
control strategies in the adolescent populationr ©ontroversial results, on dietary
patterns and BMI and the distribution of sampleossrcluster, support the results of
gualitative studies (Power, Bindler, Goetz, & Dbhmt2010) that found that adolescents
are not completely aware about what's “healthyngdtmeans and that they often adopt
unhealthy weight-control strategies (e.g. restrectdietary patterns). In this perspective
education programs on healthy dietary behaviorsilshoe encouraged for all, overweight
and not-overweight adolescents. However, in linéhwihe literature, to be effective a
preventive approach should not be informative,tdeast not only informative (Bonino et
al., 2006; Santinello et al., 2009; Story et abQ2, Ferrer-Wreder, Stattin, Cass Lorente,
Tubman, & Adamson, 2004). Thus, this aim shouldbsomplished by focusing attention
on the positive side of healthy dietary behavibkg the good taste of healthy foods, and
promoting catchy ways to include healthy foods ailyddietary habits (Story et al., 2002).
In promoting healthy dietary behaviors the emphabizuld be put on healthy living and
on weight loss strategies. Finally, in order tocteshis aim, proximal and distal factors
should be involved to limit adolescents’ exposurenhealthy foods (Power et al., 2010).
Secondly, as far as promoting adequate exercigt &wong adolescents in concerned, our

findings underline that few adolescents (around tmel) perform adequate levels of
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physical activity and that low physical activityassociated with obesity. In line with the
international literature, physical activity shoudd promoted among adolescents proposing
different activities that are both fun and motingti(Power et al., 2010). Exercise should
be promoted in a supportive and non competitive ireninent that supports
experimentation and fun (Power et al., 2010). Rarehould be involved in this process
and environmental settings should be consideredalllyj another potential indirect
strategy would be to address and modify the bartigat adolescents perceive as limiting
their physical activity level.

Thirdly, turning to promoting healthy lifestylesy bur study food-related lifestyles, like
watching television during meals and skipping bfasi#k were strongly related with
obesity and overweight. Thus, intervention progratasgeting adolescents’ obesity and
overweight, frequently centering on diet and/orst@l activity, should be also focused on
food-related lifestyle behaviors which play an imtpat role in regard to excess of weight
problems. Adolescents should be trained regardmegitnportance of healthy lifestyles
(e.g., breakfast consumption). Intervention stiggegaimed at limiting sedentary
behaviors, encouraging families to turn off telewisduring meals and promoting regular
breakfast habits may support the effectivenessatefventions aimed at promoting healthy
weight among adolescents.

Moreover, in the light of the complexity of factasross different domains associated with
obesity and overweight which can be different witlgach individual, tailoring health
education strategies using a cluster-based appmaghbe a promising new approach to
address multiple behavior change in more than ane(de Vries et al., 2008).

However, several proximal and distal factors play important role in influencing
adolescents’ weight status and overweight-relatdthbiors and lifestyles (e.g., Davison,
& Birch, 2001; Neumark-Sztainer, 2005). In partanylthe third study of this work is
focused on the role of the family. Indeed, the fgns one of the most important contexts
that may make a significant difference regardinggiverelated issues and positive body
image and body acceptance among children and aeolss (Neumark-Stainer, 2005).
Moreover, interventions aimed at promoting healtleyght and preventing weight gain are
more effective if family factors are considered atdeast one parent is involved (e.g.,
Golan, Weizman, Apter, & Fainaru,1998b; Gruber &d¢aan, 2009; Story, 1999).
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In this perspective the main aim of the third stwelys to study the association between
adolescents’ body mass, body image, family foodteel lifestyles (e.g., frequency of
meals with parents), restrictive food parenting cpcgs and family functioning
(communication with parents and perceived familgiaosupport) on adolescents’ body
dissatisfaction.

In line with the literature (van der Horst et &007), in the third study we found that the
role of parents is particularly important in adalesce in influencing overweight-inducing
lifestyles but also the relationship that adoletzexperience with their bodies (poor body
image and body dissatisfaction). The third studgvsithat several family factors, across
different domains, are associated with adolescdmgy dissatisfaction, in turn, related
with adolescents’ weight status and poor body imdgeparticular, behavioral factors
(family meals and the use of television during regaducational factors (restrictive food
rules) and relational factors (family social sugord communication with parents) should
be considered as potential influences on adolesckatly dissatisfaction, BMI and body
image. Family food-related lifestyles and parentgumgctices were found to be positively
associated with adolescents’ BMI, while higher pered family social support and
communication with fathers were negatively assedawith poor body image and body
dissatisfaction. Furthermore, we found that bodyssnand poor body image were
positively associated with body dissatisfaction aghadolescents.

In line with the literature, due to the multiplenfdy influences on adolescents’ weight
issues, our findings support the idea that preventiterventions that achieve and maintain
a healthy weight are more likely to be effectivefaimilies are involved (Gruber &
Haldeman, 2009). In fact, as suggested in prevaudies for the successful outcome of
overweight prevention programs, parents should bmesidered as one of the most
important agents of change (e.g., Golan, & Weitzm2001) because they have an
important role in the onset and maintenance ofwemght status and overweight-related
lifestyles. Moreover, even if the involvement ofrgrats is essential, because family may
create a home environment promoting healthy weiglatted habits (Golan, & Weitzman,
2001), our findings suggest that family influencegrreach adolescents’ weight, and also

involve adolescents’ body image and body dissatiifa.
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Moreover, despite the fact that families arecartral unit for making behavior changes
that support healthy eating and physical activiabhs’ (Gruber & Haldeman, 2009; p. 6),
families also need to be educated and supportddsimprocess and role.

From the third study it is possible to draw somggastions in terms of preventive
intervention concerning what do with families. Hys families should be educated
regarding the importance of food-related familyedyles. Parents may influence
adolescents’ food-related lifestyles providing avieonment that supports and promotes
healthy food-related behaviors but they should &lsa role model for them (Neumark-
Sztainer, 2005). In this sense, parents shouldwaeaof this role. Using the words of
Brown and Ogden (2004, p. 270) parents should beuwraged to adopt al6 as | do not
what | say approach with their adolescents to promote hgditod-related behaviors and
lifestyles, thus indirectly influencing adolescénigeight status. In particular, our data
suggest that encouraging families to eat togethdrtarn off the television during meals
may be a useful strategy for improving family foadated lifestyles. However, parents
should be helped in recognising that many factorgribute to the onset of weight-related
issues and that although they play a crucial rifle, family is not the only context of
influence in which these behaviors take place (NeurSztainer, 2005). Thus, family
should be educated about the multiple influencéobésogenic environment” but should
also be aware that they may partially filter th@stuences providing a healthy family
environment (Neumark-Sztainer, 2005).

Moreover, parents should be trained about the tefééctheir food-related parenting
practices. Our study found a positive associatietwben more strict restriction rules and
adolescents’ weight status and poorer body image.séggested by Vereckeen and
colleagues (2009), parents should be trained tptdton but not coercive, food parenting
practices.

Furthermore, improving the relationships betweerepis and adolescents, in terms of
social support and communication (especially wéthérs), may contribute to decreasing
adolescents’ body dissatisfaction. Parents shoeldupported into providing a supportive
environment for their adolescents in which they fei accepted and not criticized (e.g.,
Cattelino, & Bonino, 1999; Marta, 1997; Neumarkbhzer, 2005). Improving family
support and communication with parents may encaudplescents to talk with their

parents about several relevant topics including thieight and body concerns. In order to
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meet this aim, parents should limit weight-relatedsing and negative comments about
adolescents’ bodies (Neumark-Sztainer, 2005). ¢h fadolescents need to feel that their
identity and their relationships with parents go/dred physical appearance (Neumark-
Sztainer, 2005). In addition, our results underlthe importance of communication
between father and adolescents on body image aahyl dissatisfaction of young people.
Thus, the family, as a system, should be involvegreventive interventions aimed at
promoting healthy weight and body satisfaction agh@udolescents. Indeed, previous
studies have underlined that both parents influe#escents’ weight-related issues and
that both mothers and fathers play a unique cartidh (May et al., 2006). Moreover,
family support and communication with parents hasrbfound to be linked, in terms of
protective factors, with several other health-edaand risk behaviors among adolescents,
but also with adolescents’ well-being and psych@ddanctioning (e.g., Boutelle et al.,
2009; Cristini et al., 2007; Cattelino et al., 20@raziano et al., 2009; Marta, 1997,
Prezza, & Pricipato, 2002; Santinello, & Vieno, 260 Scabini et al., 1999; Vieno et al.,
2007). Thus, the promotion of family functioningn iterms of positive family
communication and support, might be an effectivd aseful strategy across different
health behaviors. Thus, interventions targeting lesb@nts’ overweight and body
dissatisfaction should be focused, not only on bwdight, but also on the image and the
dissatisfaction that adolescents experience reggittieir body, encouraging young people
to share and to express their feelings about thaities. Finally, intervention programs
involving families and adolescents should be ma$ed on health behaviors and less
focused on weight gain prevention. In other wotls, attention should be put on healthy
living and not on physical appearance.

The specific limitations and the implications fotudre directions of the three studies have
already been already discussed in each researphechBlowever, as with all studies, this
thesis provides the opportunity for further refienstand debate and should constitute a
stimulus for further research.

Although parents play an important role in the preion of excess of weight problems
and the promotion of healthy food-related behaviarsl lifestyles, as affirmed by
Neumark-Sztainer (2005; p. 138), preventive actiand strategies would also ne@d

occur at different levels of influence to help fizsi be more supportive and to help youth
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feel better about their bodies and engage in maalthful eating and physical activity
behaviours”

In this perspective, some authors suggest thattgkasd overweight should be addressed
in a multilevel approach that considers the broadatext in which overweight and food-
related behaviors emerge (Davison, & Birch, 200@iakh, & Glass, 2008; Lytle, 2009).
Thus, these health outcomes should be studied bgid®ring the complex systems in
which individual behaviours take place, includingnterpersonal, organizational,
community and governmental levels that provide tumtexts able to promote or
disencourage health-related behaviors (e.g., Lg089; Story et al., 2002). Thus, further
studies need to place more attention on the otgeifisant contexts of life, including both
proximal contexts (e.g. peers) but also more distakexts (e.g. neighbourhood). For this
reason in the upcoming HBSC survey (data are cilyrelbeing collected) more
environmental variables have been addressed igubstionnaire to better identify the role
of contextual variables (e.g., school policy, sdhaending machines, local area facilities
for physical activity and so on).

Moreover, this work shows that there are multipldividual and familial influences across
multiple domains associated with adolescent ovegiateiand obesity and that the
relationships between these factors are completur&studies should examine how these
factors influence obesity and overweight. Thusti@ one hand, models studying factors
associated with obesity, overweight and body disisation are still needed, in the light of
the low explanatory power of the current modeldlaiée in the literature and, in regard of
this, the inclusion of more psychosocial variabt@ght be promising approach. On the
other hand, adopting a longitudinal perspective sttates an appropriate way of
enhancing the understanding of these health outc@me better addressing the processes
and the mechanisms involved in the interaction betwindividual and environmental
factors on adolescents weight issues.

Furthermore, studies have found that unhealthy \befsa tend to cluster within the
individual (e.g., overweight, smoke and so on).(éAd¢amian, & Paradis, 2009, de Vries et
al., 2008; Kremers, De Bruijn, Schaalma, & Brugd20van Nieuwenhuijzen et al., 2009).
Thus, further research focusing on common protectactors across different health
behaviors would be suitable in order to identifynare integrated approach to promoting
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healthier lifestyles and to implementing preventipnograms targeting clusters of

behavioral risk factors in youth.

In the light of increasing prevalence of obesitg auspice is that also in our country in the
near future, research and intervention on thisctbpicome spreader involving a multilevel
and longitudinal perspective. Moreover, the fragtagnnature of the literature in this

research topic reflects the need for studies that rmore focused on the role of

psychosocial variables to develop more effectiveventive interventions which plan the

collaboration of different professional figures. efltommunication and the exchange
among different disciplines are necessary and fonetidal steps to effectively prevent

excess of weight problems among adolescents.

Finally, our hope is that health promotion amongng people becomes a real priority in
our society. Future generations will only be healthhealth promotion becomes part of

the culture of broader society and not only a raspdo emerging health problems.
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