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Abstract

A distortion of body image should be related with some body composition-
related disorders, which has a behavioral etiology, mainly for adolescents.
The body shape self-perception should one important risk factor,and some
surveys have suggested that physical activity (PA) would be contributor
to promote a better body self-perception. However, there is not enough
evidence aboutwhatis the relationship between body composition,different
patterns of PA and body shape in adolescents. PURPOSE: To explore
the relationship between body image perception, body composition and
PA in Spanish adolescents. METHODS: 829 healthy students accepted
and were authorized to participate in this study (405 boys and 424 girls;
4.3 £1.2 years; body mass index, 20.7 4.0 kg/m?). Body composition was
estimated using bioelectric impedance and anthropometry. Body shape
was assessed with Figure Rating Scale (FRS) and body satisfaction with
Body Shape Questionnaire (BSQ), Daily PA and out-of-school PA (OSSP)
were recorded by a validated physical activity questionnaire for Spanish
adult children (PAQ-A). Pearson’s correlation coefficient was used to
explore the relationships between variables. Independent sample T-test
was carried out to compare body image perception between adolescents
with and without OSSP. RESULTS: A significant relationship between
body image and Body Mass Index (BMI) was found (rho=0.653, p<0.001).
Significant relationship was found between BSQ score and PA (rho =0.142,
p<0.001). BSQ score was significantly different between adolescents with
OSSP and without NOSSP (53.6 +24.4 vs.61.7 £29.5). CONCLUSION:
Our main finding was that adolescents, who reported OSSP showed an
improved body shape perception. However, PA was related with BSQ
score.Also, in accordance with other studies with adolescent, the higher
BMI higher BSQ score. These results suggest that some characteristics
of the OSSP can help to improve body self-perception; however more
research is necessary in order to clarify this relationship.

Keywords— Body Image, Physical Activity, Adolescents, Body
Compositions.



Resumen

La distorsion de la imagen corporal debe estar relacionada con algunos
trastornos relacionados con la composicidon corporal, que tiene una etio-
logia del comportamiento, sobre todo para los adolescentes. La autoper-
cepcion del cuerpo debe ser un factor de riesgo importante, y algunos
estudios han sugerido que la actividad fisica (AF) seria un contribuyente a
promover una mejor percepcion de nuestro propio cuerpo. Sin embargo,
no hay suficiente evidencia acerca de la relacion que existe entre la com-
posicion corporal, diferentes patrones de AF y la forma del cuerpo en los
adolescentes. OBJETIVO: Explorar la relacion entre la percepcion de la
imagen corporal, la composicion corporal y la AF en adolescentes espa-
fioles.. METODOS: 829 estudiantes adolescentes, sanos y autorizados a
participar en este estudio (405 ninos y 424 ninas; 14,3 * [,2 anos; indice
de masa corporal, 20.7 4.0 kg/m?). La composicion corporal se estimé
mediante impedancia bioeléctrica y antropometria. La imagen corporal se
evaluo6 a través del cuestionario figura Rating Scale (FRS) y la satisfaccion
corporal con el cuestionario Body Shape Questionnaire (BSQ), la AF den-
tro (OSSP) y fuera del horario escolar (NOSSP) se registraron mediante
un cuestionario de actividad fisica validados para adolescentes espanoles
(PAQ-A ). Coeficiente de correlacion de Pearson fue utilizado para ex-
plorar las relaciones entre las variables. Muestra independiente t-test se
realizé para comparar la percepcion de la imagen corporal entre los ado-
lescentes con y sin OSSP. RESULTADOS: Se encontraron una relacion
significativa de la imagen corporal y el IMC entre (rho = 0,653, p <0,001).
Se encontré una relacion significativa entre la puntuacion BSQ y PA (rho
= 0,142, p <0,001). Puntuacion BSQ fue significativamente diferente entre
los adolescentes con OSSP y sin NOSSP (53,6 + 24,4 vs 61,7 £ 29.5).
CONCLUSIONES: Nuestro principal hallazgo fue que los adolescen-
tes, que informaron como OSSP mostraron una mejora en la percepcion
de la forma del cuerpo. Sin embargo, la AF estaba relacionado con la pun-
tuacion BSQ. Asimismo, de acuerdo con otros estudios con adolescentes,
el mayor IMC representa mayor puntuacion BSQ. Estos resultados sugie-
ren que algunas caracteristicas del grupo OSSP pueden ayudar a mejorar
la autopercepcion corporal.

Palabras Clave- Imagen Corporal, Actividad Fisica, Adolescente,
Composicion Corporal.
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Introduction

Introduction

Since the end of the XX century the relationship between physical
activity (PA) and health has been growing in relevance as consequence
of several psychological and physiological benefits, which has been
associated with a regular practice of PA (ACSM, 1991; Pastor, Y. & Pons,
2003;Taylor, Moore, & Holland, 1985;Van Amersfoort, 2004;World Health
Organization, 2005).

Although the importance of PA for health was firstly more
investigated in adults,nowadays there is not a matter of doubt that it is one
of the most important issues for a healthy development during childhood
and adolescence. So, it has been suggested that an appropriated and well-
prescribed PA program will allow wide range of healthy psychological
and physiological benefits such as an improved cardiovascular, respiratory,
motor, cognitive, affective and social development (Neil Armstrong &
Welsman, 2007). Cardiovascular,energy metabolism and body composition
(BC) are the most relevant physiological concerns influenced by PA
during adolescence, which may be additionally influenced by psychological
alterations during the puberty.As consequence PA has been proposed as
health markers during childhood and adolescence (Ortega, Ruiz, Castillo,
& Sjostrom, 2008; World Health Organization, 2005; Held et al., 2012).
Nevertheless, several theories and/or inferences associated with PA
during this part of the vital cycle remain to be confirmed. The fact that

children and adolescences are generally in a good health status, it has been

RELATIONSHIP BETWEEN BODY IMAGE AND PHYSICAL ACTIVITY ON SPANISH ADOLESCENTS
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one of the main limitations to study health consequences associated with
absence of PA. However the importance of PA behavior goes above and

beyond its early benefits and will affect adulthood health.

In spite of this growing scientific knowledge of PA-related bene-
fits for youth, research evidence has reported a decrease in participation
in PA during adolescence (Kimm et al., 2000; Telama & Yang, 2000; Ritter-
man VWeintraub, Fernald, Adler, Bertozzi, & Syme, 2015) and an increased
rate of sedentary in developed countries such Spain (Ortega, FB., Ruiz, J.R,,
Castillo, M., Moreno, L.A., Gonzalez-Gross, M., Warnberg, |., & Gutiérrez,
2005; Fernandez Garcia et al., 2008; Hernandez de Vera, n.d.; Serra, 2008;
Martinez-gébmez et al.,2009;WHO, 2010; Martinez et al., 201 | ; Lopez, 2008.;
Labrado, 201 I). As consequence, rates of overweight and obesity continue
to be above 40% in United States and several countries in Europe, including
Spain (WHO, 2010; Flegal, Carroll, Kit, & Ogden, 2012; Mura G, Vellante M,
Nardi AE, Machado S, 2015). Moreover, it is paradigmatic that young people
are concerned with weight control and body image (Bl) as they become
older (F M. Berg, 1999; Cash, T. Pruzinsky, 1990; L Smolak & Levine, 2001),
which are problems not only related with the excess of adiposity but also

with bulimic syndrome and anorexia.

Education for a healthy lifestyle may provide useful tools for the
future life. In this regard, physical education (PE) classes offer good oppor-
tunities to modify and improve attitudes about election of healthy diet and

PA plans among children and adolescents, which may be a helpful “lifelong
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learning”. However, most part of the research related with health benefits
of PA among pediatric and adolescent population has been traditionally
conducted out of the school time (Blair, Cheng, & Holder, 2001) which
had to do with a physiological performance perspective for the success of
PE (Simons-Morton DG, 1987). Currently, this approach has been modi-
fied and PE subject covers a wider range of topics and concerns and its
outcomes are not only physiological but also psychological and social, and
most of the times eclectic. Metabolic and psychological disorders such as
obesity and anorexia are serious preoccupations in Spain and around the
world, which can be susceptible to be detected and treated early in the
adolescence. So, identifying risk factors and means of treatment must be a

main goal for adolescences education.

Body self-perception variables have been proposed as risk factors
to develop several behavior disorders, which affect BC (Ferron, Narring,
Cauderay, & Michaud, 1999). Bl and body dissatisfaction (BD) have been
two of the most important variables studied in the field of body weight
disorders. In adults, BD affects more females than males (Carlson Jones,
2004; Davison & McCabe, 2006; Miranda, Conti, de Carvalho, Bastos, &
Ferreira, 2014) and Bl distortion is more prevalent in girls than boys, and
this is probably related with a social model for females mainly related with
thinness (Bener & Tewfik, 2006), which has made in the past the most part
of the studies had been conducted in females. Nevertheless, boys may

experience their specific difficulties during adolescence.

RELATIONSHIP BETWEEN BODY IMAGE AND PHYSICAL ACTIVITY ON SPANISH ADOLESCENTS
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In general when the concern and dissatisfaction with body it does
not conform to reality, occupy the mind with intensity and frequency, and
generate discomfort negatively interfering in everyday life we talk about

Bl disorder.

It has been argue that PA can influence Bl perception in adults
(Gonzdlez-Montero de Espinosa, M. André, A. Garcia-Petuya, E. Lopez-
Ejeda, N. Mora, A. Marrodan, 2010) and studies with adults have shown a
connection between PA and body satisfaction (BS) (Teixeira PJI, Carraga
EV, Markland D, Silva MN, 2012). Complementarily, Bl and BD may be the
reason for choosing PA and exercise as a strategy for obtaining the optimal
image, especially in adolescents girls (Mellor, McCabe, Ricciardelli, & Ball,
2004; Smith, Handley, & Eldredge, 1998) and conversely Bl dissatisfaction
has been also related with less engagement in PA (Farhat, lannotti, &

Caccavale, 2014).

Professional working in this field often use the perception of
Bl as a measure of self-esteem and satisfaction with one’s own image
(Thompson & Chad, 2000). Surely multiple biological, social and cultural
factors modulate this perception, but in some cases these factors are

difficult to value (Pilar Montero, 2004).

The work carried out in this doctoral thesis try to cover a specific
lack of knowledge in the field of Bl such as the plausible relationship between

total daily PA, out of school sport practice (OSSP), BC (adiposity) and Bl
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features (self-perception and BS). Although, Bl is a topic widely reported
in the scientific literature, there are some gaps not completely close.
Specifically, our studies were conducted in students during adolescence
period in school context, cross-sectional and longitudinal data were
analyzed, and BC, PA and Bl was analyzed all together. This manuscript is

organized in four main parts:

l. A review of the literature related with relationship
between Bl and PA during adolescence. A systematic
review was performed in order to analyze the state of

art of this topic.

Il. The design and methodology used to assess Bl, PA and

BC variables in a school context.

. A cross sectional study to analyze the associations
between total PA, BC and BI variables. The influence
of OSSP in BC and BI variables were also explored.
Differences between girls and boys and the influence of

age were also reported.

V. The last part is focused in the analysis of longitudinal
changes in Bl variables along adolescence and its

relationship with PA.

RELATIONSHIP BETWEEN BODY IMAGE AND PHYSICAL ACTIVITY ON SPANISH ADOLESCENTS
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Theoretical framework

CHAPTER .

THEORETICAL FRAMEWORK.
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Theoretical framework m

1.BODY IMAGE VARIABLES.-

l.1. Body Image and related disorders.-

The Bl has been widely conceptualized in the literature, and many
terms and variables have been used as synonyms to define it, which
sometimes have created an epistemological confusion. However, there is a
consensus in the scientific community in differentiating some terms related
with Bl concept, which are not synonyms and cannot define by themselves
the body perception concept.The most important are: Body scheme, self-
esteem, BS, appearance and BI; all of these concepts are naturally related,
and it is difficult obtain an exclusive definition. (B. Schilder, 1951) defined
Bl in first half of the XX century as “The image of the human body means
the picture of our own body which we form in our mind, that is to say
the way in which the body appears to ourselves”. More recently, the
theories of Higgins (self-discrepancy) and Markus (self-schema) were the
start point for more elegant and modern definitions, which considered
the body image as an internalized self-representation, and additionally
these theories predict “specific information processing consequences of
an organized cognitive representation” (Altabe & Thompson, 1996). This
later conception went further than others previously published since it
considered the consequences of disturbances in information processing,
which may lay the foundations of Bl-related disorders. So the same

research group (Thompson,]. K., Heinberg, L.].,Altabe, M., & Tantleff-Dunn,
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1999) suggested several terms such as BS, body ideal size or body size
perception in order to define more precisely the Bl concept. Others have
even suggested that a networking of several Bl’s (Cash, T. Pruzinsky, 1990).
However, most of the times the term scientists use is more related with
the component of the Bl construct they want study or the technique
they use to assess Bl.As a consequence, it is difficult to summarize the Bl
concept just in a definition and nowadays it seems that a multidimensional

theoretical construct is the most accepted way to define BI.

Considering Bl as a multidimensional concept, the most recent

literature defines Bl based in two main constructs (Burrowes, 2013):

I. Body perception. This is an individuals’ self-assessment of the
physical proportions of their bodies and the extent to which this assessment
is accurate.This capacity is well described in terms of normative references
and in the worst scenario individuals suffer from body dimorphic disorder
(BDD), a psychological disorders where by people cannot accurately

perceive their body size.

2. Body satisfaction. This is the extent to which an individual is
content with their body size and shape. Incorporated into this theme are

terms such as body confidence, body esteem, and body dissatisfaction.

In this way measuring body perception or defining BS can assess Bl.
Body perception assessment relies more in quantifying the actual whole body

shape or size and contrasting it with the self-assessment (see assessment

RELATIONSHIP BETWEEN BODY IMAGE AND PHYSICAL ACTIVITY ON SPANISH ADOLESCENTS
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tools section). Regarding BS, it is more focused in specific parts of the body
and qualitative and subjective aspects such as appearance.Alterations in one
or both dimensions may take to Bl disturbances and finally life-threating
psychological disorders as anorexia or morbid obesity. Bl disturbances are
organized in two categories distorted patterns of thinking (Bl distortion,
BD, BDD or distorted body perception) and maladaptive behaviors (Reas
& Grilo, 2004). This thesis is in the scope of Bl disturbances and does not
include the study or assessment of serious syndromes (i.e. bulimia nervous,
anorexia and so on). Specifically, we are concerned with BD disturbance and

body perception in healthy adolescents.

1.2. Body Satisfaction and dissatisfaction.-

BS, Bl perception and health status are not always in agreement.
Two scenarios of Bl disturbance could be plausible; firstly individuals with
BD, unhealthy BC (for example excessive thinness) and distorted body
perception (overestimation of actual weight status); on the other had,
individuals with BS, unhealthy BC (for example obesity) and distorted body
perception (underestimation of actual weight status). Both syndromes
may interact and be affect by PA and diet, although they are commonly
designated as eating disorders (ED) and are far to be an exclusive problem
of adults. Adolescents are a risk population for these disturbances since

they experience ample physical changes during the period of puberty and

RELATIONSHIP BETWEEN BODY IMAGE AND PHYSICAL ACTIVITY ON SPANISH ADOLESCENTS
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face dynamic perceptions of Bl (Alwan, Viswanathan, Paccaud, & Bovet,
201 I; Swaminathan, Selvam, Pauline, & Vaz, 201 3), which are additionally
influenced by media and social stereotypes with a deep impact in BS
and psychological wellbeing among adolescents (Durkin & Paxton, 2002;
Groesz, Levine, & Murnen, 2002). Currently, this situation growing in
importance and a high rate of adolescents are worried with Bl issues,

which could be in the origin of ED (Camacho M), Fernandez E, 2006).

Regarding the gender, Bl distortion is more prevalent in females than
in males (Carlson Jones, 2004; Davison & McCabe, 2006; Miranda et al.,
2014), so the former maybe more affected by social stereotypes such as
thin beauty ideal and thinness (Groesz et al., 2002) and as consequence it
seems that eating-related disorders at earlier ages (Bener & Tewfik, 2006).
Although, BD it is not exclusive of female, and different social models may
influence male adolescents, mainly those related with a mesomorfic BC
and it has been suggested that males show more self-esteem, body shape
and physical condition (Fernandez,].1999) and females present higher body
mass index (BMI) (values) during adolescence than males (Cole, Bellizzi,
Flegal, & Dietz, 2000). However, girls have a leptosomic BC ideal pattern
of and health care concerns (Striegel-Moore, 1997). All together, these
previous characteristics make women tend to overestimate their body
weight, specifically in waist, breast and head regions in order to adjust
their actual figure to beauty expectancies, which enable more probabilities

of BD (Lowery et al.,2005) (Ansari, Dibba, & Stock, 2014).
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1.3. Non-modifiable Risk Variables Associated

with Body Image Development.-

1.3.1Gender

Traditionally, Bl is a more significant issue for life women than
men (Koff, Rierdan, & Stubbs, 1990;V, 1999) and as consequence the
former have given more importance to physical appearance and weight
management (Goni,A.y Zulaika, 2000).Although, Bl care is gaining interest
progressively among men and health-threating risk behaviors have been
already described nowadays (Cafri et al., 2005), however it seems that
women continue to be more influenced by social model of beauty based

in an extreme thinness (Franzoi & Shields, 1984).

Across the vital cycle, females are at higher risk for negative Bl
than males (Elgin & Pritchard, 2006; Feingold & Mazzella, 1998). In general,
when the most port of female with Bl concerns are dissatisfied because
they feel overweight (Thompson, J. K., Heinberg, L. J., Altabe, M., & Tan-
tleff-Dunn, 1999), and they would prefer a slender shape, which may be
strongly influenced by the dramatic changes in body fat accumulation in
hips since adolescence, which may interfere with their satisfaction later
in life (AAUWV report, 1992). In contrast, reasons in men are more het-
erogeneous, with almost 50% indicating they are weight dissatisfied and

want to gain weight and muscularity (Cafri et al., 2005; Mellor et al., 2004;
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Marrodan Serrano et al., 2008).

This previous female pattern may be related with a lower self-con-
cept among women than men (Freedman, 1984; Brooks-Gunn, 1992; Ke-
arney-Cooke, 1999) which in turn could bring women to higher likelihood
of ED. While there is not a strong mechanistic evidence to explain this
women pattern, female biology, familiar environment and sociocultural

context have been suggested to have influence (Gardner, Stark, Friedman,

& Jackson, 2000; Leung, Thomas, & Waller, 2000; Thompson & Chad, 2000).

All these differences seem to be exacerbated during adolescence,
where girls show an impaired perceptive capacity and difficult in accepting
their physical appearance (Corbin, 2002; Marcotte, D., Fortin, L., Potvin,
P, & Papillon, 2002). This variability along the cycle vital may confirm age
as a risk factor for Bl disturbances to bear in mind when working with

children, adolescents and young adults.
1.3.2 Age

As pointed out in the previous section, age is an important cause
for the changes of Bl perception and related consequences, and childhood
and adolescence (particularly puberty transition) has been described as
sensible time periods for the development of disturbances. In children,
(Mellor et al.,2004) found about 40% of girls and 25% boys of elementary
school are dissatisfied with their body. BD continually increases towards
adolescence both females and males, with girls continuing to report higher

negative Bl than boys (Paxton, Eisenberg, & Neumark-Sztainer, 2006; Muth
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& Cash, 1997; Zaimin Wang, Byrne, Kenardy, & Hills, 2005) which must
be related with physiological and morphological changes that happen
during puberty, so while girls start to accumulate more body fat, male gain
muscle mass, strength and improved motor skills (Gonzalez-Montero de
Espinosa, M.André,A. Garcia-Petuya, E. Lopez-Ejeda, N. Mora,A. Marrodan,
2010). So, a conflict between pubertal growth and esthetic ideal has been
suggested as the critical determinant for the highly prevalent BD among
youth (Eisenberg, Neumark-Sztainer, Story, & Perry, 2005; Blaivas, Levine, &
Murnen, 2002). Moreover, it seems that BS diminished from |3 to 18 years
old to keep steady afterwards (Tiggemann, 2004). Nevertheless, adults
continue reporting higher Bl concerns than younger populations, which
may indicate that Bl dissatisfaction during adulthood is mainly determined

in adolescence.

|.4.Adolescence as Risk Stage for Body Image

Development.-

Adolescents are constantly worried about their weight, seeking a
beauty ideal, and the lack of acceptance of the body makes them feel
excluded from society. As described in the previous paragraphs, Bl
perception and satisfaction may be developed earlier in life. Recent
evidence suggest that Bl issues rise since childhood and throughout

adolescent, so 55% of girls between 7 and 12 years old wish to be thinner,
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while among adolescent females the prevalence is 80%, which is also
associated with low self-esteem (Singh, Ashok, Binu, Parsekar, & Bhumika,
2015). In the same way, 50% of British females (12-18 years old) would
like to lose weight, 60% believed they must modify dietary habits and
20% were performing severe caloric restriction (Furnham A, 1986). In fact,
there is a higher percentage of adolescents insatisfaction with their Bl

than satisfied (Gomez Peresmitré, 1995; Pineda. G, 2000).

Many of the studies that found a link between negative Bl (both BS
and body perception) and depression were conducted with adolescents.
The relationship between depression and Bl was found for both girls
(Pesa, Syre, & Jones, 2000) and boys (Cohane & Pope, 2001), although girls
are more likely to experience depression along with negative Bl than boys

(Sujoldzi¢ & De Lucia, 2007).

Adolescents who are overweight are more likely to experience low
BS and depression (Chaiton, Cohen, O’Loughlin, & Rehm, 2009). Research
indicates that low BS may be the link that explains this association between
weight and depression. (Pesa et al.,2000) found that there was no statistical
relationship between weight and depression when the influence of BS
scores was controlled, implying that Bl is important in understanding the

relationship between weight and depression.

In terms of other psychological factors that are related to Bl, (Izgig,
Akyuz, Dogan, & Kugu, 2004) found that individuals who had previously

suffered from a social phobia were at increased risk of suffering from
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lower Bl. (Cafri et al, 2005) found that ‘internalizing the thin idea’
(taking on board societal thin ideals as standards for yourself) were key
components of negative Bl. Increased levels of social comparison (an
increased tendency to evaluate yourself by comparing yourself to others)

is linked to an increased risk of low BS (Myers & Crowther, 2009).

In a study that explored the interaction between parental and peer
relationships with BS (Holsen, Jones, & Birkeland, 2012) found that good
quality relationships with parents and peers were associated with higher BS
whereas poor quality relationships with parents and peers were associated
with lower BS.The quality of these relationships also predicted BS over
time, with individuals who had good quality relationships in childhood also

experiencing higher BS in adulthood.

Many authors highlight the importance of the role of parents when
considering any attempts to improve Bl amongst young people. Mothers
and fathers are able to influence Bl in positive directions through words
of encouragement and negative directions through criticism (Rodgers et
al., 2009). This is especially the case for girls (Crespo, Kielpikowski, Jose,
& Pryor, 2010; P. van den Berg, Wertheim, Thompson, & Paxton, 2002).
Parents are also able to influence the BS of their children by acting as role
models. In a study focusing on the impact of mothers’ attitudes towards
their own bodies (van den Berg et al., 2010) found that mothers who are
concerned about their weight are more likely to have daughters who are

dissatisfied with their bodies and more likely to have both daughters and
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sons who try to control their weight.

Girls who miss-perceive their actual body shape or size, and
estimate that they are heavier than their actual weight, are more likely to
use extreme weight control behaviors such as vomiting (Liechty, 2010).
Lower BS appears to increase the chances of adolescents using unhealthy
weight control behaviors (such as crash dieting) that are likely to result
in weight gain and poorer overall health (Neumark-Sztainer et al., 2006).
These papers all indicate that Bl may have a key role in predicting risk of

ED behavior.

1.5. Media and Body Satisfaction.-

One of the areas that have received a great deal of research attention
is the impact of the media on Bl.This area typically explores the impact of
images of thin and attractive women, or men with well-defined muscles,

on those who watch them.

Several methodologies have been used to investigate this
phenomenon, although this topic is beyond the scope of this manuscript,
we brifley summarized the most important.Traditionally studies have used
images of ‘idealized body shapes’ but do not source these images directly
from the media. Other methods include asking participants to report how

many hours a week they expend watching TV to be related with BS. Finally,
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structurated intervew are used to describe pressure teenagers felt from
media in order to aim a perfect body shape. (Van Vonderen & Kinnally,

2012) (Benowitz-Fredericks, Garcia, Massey,Vasagar, & Borzekowski, 2012).

The majority of research indicates that face to idealized Bl can result in
a small to moderate reduction in BS and body perception (Grabe, Ward,
& Hyde, 2008). This finding has been reproduced studies using both male
and female participants (Barlett, Vowels, & Saucier, 2008), although we
cannot considere it as an absolute truth. So, some studies have failed to
replicate the finding and have found that exposure to idealized Bl has the
same impact as being exposed to images of inanimate objects instead
(Holmstrom, 2004). In instance, women who are only slightly bigger than
the models used in the media, exposure to media images improved their
BS (Holstrom, 2004). This suggested that for these women exposure to
thin images may act as a motivational factor to help maintain lower body

weight.

The extremity range of the images utilized to assess Bl is another
that may influence responses from study participants, and it has been
only found a relationship between idealized Bl and low BS when extreme

images were used (e.g. very muscular men) (Barlett et al., 2008)

In addition, any pre-existing low BS in the participants appears
to have an impact on the results. Individuals who already have low BS

are likely to be negatively affected by images of idealized body shapes
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whereas individuals who have high BS are unlikely to be affected by images
of idealized body shapes (Blond, 2008; Want, 2009). All together, these
previous evidence make us be cautious when interpret data from our or

already published studies.

2. Physical Activity.-

2.1. Definitions.-

PA is defined as any bodily movement produced in skeletal muscles
that result in a significant increment of energy expenditure above resting
conditions.PAin daily life is classically described by several dimensions (light,
moderate, vigorous and moderate-vigorous (MVPA)) and categorized into
occupational, sports, conditioning, household, or other activities. Exercise
is a subset of PA that is planned, structured,and repetitive and has as a final
or an intermediate objective the improvement or maintenance of physical
fitness, which is a set of capacities that are either health- or skill-related
such as cardiorespiratory fitness, strength, flexibility, balance, coordination

and BC (Carpensen, C J. et al., 2000).

2.2. Physical Activity and Health.-

Scientific evidence of the benefits of regular practice of PA for

health is documented in literature (Haskell et al., 2007; Held et al., 2012),
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including in the leisure, active commuting, and occupational and domestic
contexts.The practice of leisure-time physical activities (physical exercises,
sports, dances, fight or martial arts) represents the most easily modifiable
and conducive context to stimulating the practice of PA’s, as well as
for potential health benefits (Held et al., 2012). Regarding children and
adolescents, sports are the most prevalent form of PA. Sports are mainly
organized practices as games during school time and as exercise out of

the school time.

In a health perspective, the main goal of PA must be related with
meeting enough energy expenditure or time to improve or preserve the
health-related physical fitness (WHO, ACSM, EHC and EYHS). PA can be
performed in sports, school activities, playing with friends, or walking to
school, regular PA leads to physical and psychological quality of life (Pene-
do & Dahn, 2005). However, cut-off values classically suggested for im-

proving physical fitness have never been validated for Bl outcomes.

Even considering the positive effects of PA during life span, the
prevalence of PA participation continue to diminish dramatically among
Spanish adults (Eurobarometer survey on sport and PA, 2014) and
adolescents (Alvarez, 2004; Camacho M), Fernandez E, 2006). Moreover,
there is an increasing incidence of adolescents who only perform PA

during PE (Gémez-Marmol,A., Sanchez-Alcaraz, B.). & Mahedero, 201 3).
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2.3. Physical Activity during Adolescence.-

The health effects associated with the regular practice of PA during
youth have been extensively documented and well accepted by health
professionals (Leek et al., 201 I; Pate RR, 1995; Cohen, McDonald, Mclver,
Pate, & Trost,2014).So regular participation in physical activity is associated
with increased bone mass, maintenance of a healthy weight, reduction
of high blood pressure among hypertensive adolescents, and improved

psychosocial outcomes (Kolody & Sallis, 1995).

Independently of improvement in the physical fitness outcomes,
PA play double role during adolescence, firstly there is a large body
of evidence that prove the positive effect of regular PA for a healthy
growth and development (Sanchez Barrera, M., Pérez, M.y Godoy, 1995;
Malina, 1996; K F Janz, Dawson, & Mahoney, 2000; Telama & Yang, 2000; J.
W. Twisk, Kemper, & van Mechelen, 2000; J. W. Twisk et al., 2000) Tudor-
Locke, Ainsworth & Popkin, 2001; J.W. R. Twisk, Kemper, & van Mechelen,
2002; Gavarry & Falgairette, 2004). On the other hand, it appears to be
an early engagement in PA is related with a better adherence to healthy
lifestyle and less probability of metabolic and cardiovascular diseases. So,
adolescents who meet daily recommendations of PA may have higher
probabilities of healthy development and lower likelihood of undergoing

non-communicable chronic diseases during the adulthood.

Although PA is clearly associated with health benefits, population
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surveys show that many young people are not meeting the guidelines. In a
meta-analysis where the level of PA during adolescence was track from 1967
to 1991, students from secondary schools of several occidental countries
(Germany, Australia, Austria, Belgium, Canada, Scotland, United States,
Finland,Wales, Holland, England, North Ireland, Italy, Norway and Sweden)
did not meet enough quantity of PA to maintain a good health status
(Cale & Almond, 1992), conversely in other studies 80% of adolescents are
estimated to spend at least 30 active, probably less than 50% are actually
active,and only 66% of adolescent boys and 33% of adolescent girls report
doing 20 min of MVPA at least three times per week (Glenmark, Hedberg,
& Jansson, 1994). Spanish data do not differ from those found in other
countries, so the survey conducted by (Devis Devis & Cantera Garde,
2002) described a prevalence of inactivity of 42.8% in 367 adolescents.
Nevertheless, other investigations did not confirm these numbers (Youth
Risk Behavior Survey, National Children and Youth Survey and Adolescent
Injury Control Study (Aaron & Laporte (1997), which might be related

with sociocultural environment and specific traits of the sample analyzed.

Because PA has important health benefits in youth and many young
people are not meeting established guidelines, improving the PA levels of
youth is an important public health challenge.Although the determinants of
PA among adolescents are not well understood, engaging in out of school
sport practice (OSSP) has been suggested as the most important way to

meet daily MVPA recommendations (Ortega et al., 2008). One potential
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determinant may be the level of mastery of the movement skills that are
used to participate in this kind of activities. Since fundamental movement
skills are considered a prerequisite to, or foundation of, the specific skills
used in popular forms of adult PA (Payne & Isaacs, 2008) it is reasonable
to assume that there may be a relationship between an individual’s
participation in PA and his/her mastery of fundamental movement skills,

which may be associated with self-efficacy and competence.

In several studies that have been focused in study relationships
between health and PA in adolescents was that PA activity was only
analyzed in OSSP (Blair et al., 2001), which may limit several inferences
since the educative profile of PE may help to develop other health-related
variables such as Bl. Even though the total amount of PA during PE cannot
be enough to improve the health-related physical fitness variables (Parcel
et al,, 1987), it has been found that either school or non-school sport
teams practice was associated with a better Bl (Fuchs, Eschenbeck, Krug,

Schlaud, & Kohlmann, 2012).

2.4. Physical Activity and Body Image.-

PA has been proved to be effective as mean to increase self-esteem
among women, which may related with an acquisition of self-achievement,
self-competence and new skills (Trew, Scully, Kremer, & Ogle, 1999),

although scores in these variables are influenced by gender (Brustad, 1993).
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Although, men report higher scores of self-competence, beauty, physical
condition than women, they tend to overestimate physical capacities when
compared with women (Eccles & Harold, 1991). So, it can be suggested
that gender seems to play an important role in the connection between Bl
and PA the association between gender and PA was explored in the above-
mentioned studies (Slater & Tiggemann, 201 |; Currie et al., 2008), and
many other studies have documented differences in girl’s Bl dissatisfaction
to be associated with PA (Monteiro, Amaral, Oliveira, & Borges, 201 I).
Some of girls set up unrealistic goals to achieve ideal body shape while
their body weight is absolutely normal; so it might be one of reasons to

drop out exercising in adolescence (Jankauskiene & Kardelis, 2005).

PA plays a paradoxical role as treatment strategy of BD, while
some authors refer BD may be the reason for choosing PA and exercise
as a strategy for obtaining the optimal image, especially in adolescents
girls (Mellor et al., 2004; Smith et al., |998) conversely BD has been also
related with less engagement in PA. Regardless the association between
Bl dissatisfaction and PA has not yet been properly quantified, as previous

research was carried out only among specific gender or age group.

Finally, it is important to notice that less is known in relation with
the association between PA, Bl and satisfaction, and BC. In instance, af-
ter puberty an increment in body fat may cause discomfort during some
forms of PA (Cumming, Sherar, Gammon, Standage, & Malina, 2012), which

may consequently lead to decreased levels of PA.This later aspect may
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highlight the importance of BC assessment in order to understand how

regional adiposity interferes with BS and PA.

3. Body Composition.-

3.1. Concepts.-

BC is a study area of the biology, which refers to each component
of the human body. The assessment of BC may be a cornerstone of the
physical fitness assessment because it offers the ability to classify a subject
with regard to health, development and performance. Additionally, several
chronic adaptations that occur as a result of exercise or PA, diseases
or development match with changes in BC more tan with body weight
(Sardinha, 2012). Specifically BC assessment constitutes a cornerstone to
assess the nutritional status in patients suffering with chronic or acute
malnutrition and the clinical construct of obesity diagnosis (VALTUENA,
S.:ARIJA,V.y SALAS, 1996).So there is not matter of doubt in considering

Bl disturbances a BC issue.

The study of BC can be split in five levels of progressive
complexity: atomic, molecular, cellular, tissue—organ and whole body.
Levels are the first criteria of the hierarchical organization of human
BC.The second criteria are the components or compartments of BC.

These are several simple entities that can be measured in a level of
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organization. However, not all components can be measured easily or

frequently in vivo.

The Molecular level is the most commonly assessed and fat mass
(FM) and fat free mass (FFM) are the most important components in
this level (ZiMian Wang, Wang, & Heymsfield, 1999). FM measurement
is difficult and barely performed in clinical or school settings, however
anthropometry and whole-body bioelectrical impedance analysis (BIA)
measurements have been developed to estimated FM and FFM in field
settings (see methods section). In spite of the FM and FFM are the clinical
and biological constructs more valid than body weight in the diagnosis of
Bl-related disturbances, body weight and BMI continue to be the most

important physical constructs associated with BI.

All the studies that explored the relationship between Bl and body
weight found that increased weight was associated with lower BS. Body
weight was found to be the strongest predictor of negative Bl regardless
of gender or ethnicity (Xanthopoulos et al.,, 201 |). The research suggests
that overweight people are more prone to low BS compared to people
of normal weight. Individuals who are obese are particularly likely to have

low BS (Goldfield et al., 201 ).

Due to the methodology that can be used when studying the re-
lationship between body weight and Bl none of the studies are able to
provide evidence that increased body weight causes lower BS, or lower

BS causes increased body weight. It is possible that for some individuals an
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increase in body weight is associated with social pressure to lose weight,
which leads to a reduction in BS (Cafri et al., 2005). For other individuals
low BS may lead to ineffective or unhealthy dieting behaviors that result in

weight gain (Goldfield et al., 201 1).

As a result, boys may become involved in efforts to improve their
muscularity. Adolescents are influenced by social and cultural trends and
are under the pressure to materialize the ideal body of the culture to

which they belong (M], 2005).

4. Body Image, Physical Activity
and Body Composition during
Adolescence: A systematic review.-

4.1.A study Review.-

Adolescence is a stage of physical and psychological changes and
above all of group acceptance. Social roles are defined and they come
into conflict with the current society, especially if they are not able to
achieve the effects of the cultural idealism. It is the goal of the school and
the physical education (PE) professionals to teach about healthy lifestyles
and to make our students aware about the real importance of having a
Bl satisfaction and acceptance.Therefore, the importance of PE and sport

practice must be included in Bl and satisfaction research.
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Adolescence period is not only cognitive, but also is related entirely to
the subjective valuations of the students and it determines their social status.
For adolescents, it is very important how their classmates see them and some
would do anything to be part of a group and not be excluded, a situation that

can cause them stress, frustration and sadness (Singh et al,, 2015).

Bl is a term defined in literature as “the picture of our body which
we form in our mind, that is to say the way in which the body appears
to ourselves” (P. Schilder, 1936). It is considered as a crucial element to
explain important aspects of the personality such as self-esteem or self-
concept and especially to create tools to help in diagnosing prematurely

possible psychopathologies (Baile Ayensa, 2003).

BS is the acceptance of each individual of their body, it is a cognitive
element, as well as multifactorial, both BS and BD are shown in the reviewed
literature a dependence on different variables such as age, gender and the type
of the PA practiced (Jaffee, Lutter; Rex, Hawkes, & Bucaccio, 1999; McAuley
& Blissmer, 2000). Previous studies revealed low levels of BS in teenagers
(Wilkosz, Chen, Kenndey, & Rankin, 201 I), however most of the studies that
have analyzed the relationship between Bl and PA did it on university students
and/or young adults (Weaver & Byers, 2006; Williams & Cash, 2001; LePage
& Crowther, 2010; Shriver et al., 2013).As cited by (Reel et al., 2007) in their
meta-analysis, it is important and urgent to know which is the real situation of
adolescents, since it is necessary to establish a common goal during this stage

to avoid ED that might appear during puberty.
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PA, as well as sport practice inside and outside the school context,
can help reduce psychic anxiety, improve personal satisfaction and accept
a positive Bl (Netz, Wu, Becker, & Tenenbaum, 2005; L. a Tucker & Maxwell,
1992; McAuley, Bane, Rudolph, & Lox, 1995).

Regular PA leads to both physical and mental health benefits,
which can make an important contribution to improve the physical and
psychological quality of life (Kopcakova, Veselska, Geckova, van Dijk, &
Reijneveld,2014).So,evidence from the literature has proved an association
between PA and Bl (Snyder W, Cook M, Nasset E, Karhausen L, Howells
G, 1975; Marsh & Peart, 1988; MEYER, 1987; COLLADO FERNANDEZ,
2005; Marin Regalado, 2007). Additionally, either sport practice or PA was
positively related to other variables affecting Bl and physical self-concept
(Sonstroem, R.., Speliotis, E.D. y Fava, 1992) and general self-concept

(Felker, D.W., y Kay, 1971; Deo, P, y Bhullar, 1974).

Therefore the main goal of this review was to analyze the state of
art of the literature analyzing the relationship between Bl, BS/BD and PA/
sport practice (inside and outside the school context) during the stage
of adolescence. Secondly, we explored studies analyzing the plausible
relationship between improvement on Bl and/or BS and enhancement BC

(adiposity markers) mediated by PA.

RELATIONSHIP BETWEEN BODY IMAGE AND PHYSICAL ACTIVITY ON SPANISH ADOLESCENTS



Theoretical framework

METHODS

This review was conducted as a systematized review focused in
mapping out and categorizing studies covered the relationship between
Bl or BS and PA/sport topic. We followed an organized search based on

inclusion criteria and an Internet-based bibliographic search.
Inclusion Criteria

The criteria for including studies in this review were based on those
suggested by Cochrane Collaboration (Higgins JPT & Green, 2008) so
types of studies, participants, interventions and outcome measurements

were defined as follow.

Types of studies

Cross-sectional and follow-up studies, surveys, randomized trials

(control and not control) where Bl and/or BS were a main outcome.

Types of participants

This analysis was limited to studies with adolescents (aged between
12 and |8 years) either in the school, sport or clinical context. Participants
included in the studies were from all countries ethnicities around the world.
Those studies where the participants were under surgery treatment, blind

adolescents or mental impairment were excluded.
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Types of Design

All kinds of design were included in the review, however only those,
whereameasurementof PAwas described,were selectedas valid.Specifically,
in cross-sectional and follow-up studies were needed to report validated
questionnaires and monitors/sensors used to quantify PA. Additionally, ad
hoc recalls where two or more categories of PA/sport participation were
reported was accepted in large-cohorts of epidemiological studies. Finally,
randomized control trials (RCTs), randomized trials (RTs) or clinical trials
(CTs, for example, interventions with adolescences in hospitals without
any control group) were included when a PA or exercise intervention was

included in the treatment at least in one group.

Types of outcomes
Primary outcomes

Many of the papers in this review use a Bl ‘score’. This score can
reflect body perception or BS.When Bl was not accurately measured or
estimated that studies were removed from this review since including
them will have an adverse impact on the accuracy of the findings. There

are a number of different techniques for measuring this Bl score, including:

|.Self-report questionnaire. These scales include the

Body Shape Questionnaire, Body Esteem Scale and the Body Shape
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Satisfaction Scale, Physical Self-perception Profile among others.

2.Figure drawings. Typically when using this method a
participant is presented with a series of drawings of body shape
and asked to identify their ‘ideal’ body shape or the body shape that
they feel best reflects their actual body shape. Figure Rate Scale,
Gardner Silluete, Collins’ Child Figure Drawings, Contour Drawing

Rating Scale, among others.
Secondary Outcomes,

- Anthropometric variables: Body mass index (BMI, weight/height?),

circumferences and skinfolds.

- Body composition components: FM, FFM and FM percent (%FM)
assessed by anthropometry, BIA or other techniques based in a

molecular-approach.
Search Methods

An Internet-based search was carried out using the following
sources: PubMed, Educational Resource Information Center (ERIC), Web
of Knowledge and Dialnet.A combined set of two blocks of keywords was
used.The first block included: Bl, body perceptions and BD/BS.The second
block: PA, sport and exercise. All studies in the final selection included
at least one word from each block in the title or abstract. Additionally,

studies included participants younger than |2 years and older than 18
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years were discarded. Additionally, publications included in meta-analysis
and reviews, which were not found in the previous search, were reviewed

for eligibility.

Finally, the list of references met inclusion criteria, undertook a
qualitative analysis for further evaluation since the abstract information
could not be enough to describe the study characteristics as valid. So, so
full articles were red in order to know if they offer enough information to
be included in the final analysis. Briefly, many of those articles have not been
included in the final list due to not having enough statistic information, not
report physical activity data and duplicate of the same study. Finally, the
results from all papers met the inclusion criteria were organized in three
categories: cross-sectional analysis, follow-up studies and trials (RTs,RCTs
and CTs).Also, classifying each of the previous categories was performed
an evidence-based analysis, so a summary of studies found a statistically
significant positive or negative effect of PA on Bl perception or BS were

categorized.

In the first stage of the search 2313 articles were found, and after
applying the inclusion criteria a total of 35 cross-sectional analysis, 14

follow-up and 2 trials were selected (Figure ).
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Body Image, Body
Satisfaction Studies
n=2313
Excluded by age EXCIUqu by
- review
n=1314 n=18
Excluded by PA
n=1661
[ ]
Cross-Sectional Follow-up Trials
n=34 n=6 n=2
School Clinical School Clinical School Clinical
n=31 n=0 n=5 n=0 n=1 n=0
Sport Sport Sport
n=3 n=1 n=1

Figure |.Flowchart of selected studies by inclusion criteria.

Bl was the main variable in n=39, BD/BS: n=9. A total number of
47.846 participants have taken part in all the reviewed studies. Also, the
majority of the investigations were conducted in females, 91,5% in cross-

sectional; 6,4 % in follow-ups and 2,1% in trials.

Regarding the methods used to assessed Bl the most common tool
was BSQ (n= 2 studies) and other questionnaires (n=31 studies), and FRS
was used n=3. PA, energy expenditure and dimensions related with PA or
sport participation were mainly estimated using PAQ-C/A (n=4 studies)
others research used movement sensors or quantifications of exercise

training (n=2 trials).
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Twenty two investigations including participants with a normal
weight, overweight or obese participants, although BC data were reported
in 21 studies, moreover the analysis of the relationship between BS/BD
and PA/sport practice was carried in all studies to be a obligatory criteria.
Most part of the studies was conducted in Spain (n=8), in the United

States (n=7), the United Kingdom (n=4), Canada (n=4) and others.

The main goal of our review was to determine if there was a
relationship between PA or sport practice and Bl variables, and we could
find 35 cross sectional studies, which described a positive association with
Bl (n=29) and BS (n=9), but another 6 did not discover any significant

association and negative (n=3) Bl and BD respectively,
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w Table 2. Cont. Summarize of cross-sectional studies analyzing the relationship between physical activity (PA) and

W body image (BI) variables in adolescents.

rm Methods

w Authors Aims Year Study Codec Country Sample Age Bmi PA Bl BC

w Farah Wahida, Z, et al. BI, PA 2011 C-s SCHOOL MALAYSIAN  I95F, 163M 11-14 19.1M/19.8F PAQ-C BIAS BMI

rO. Finne, Emily, et al. PA,BC 2011 C-S SCHOOL GERMANY 3238F, 3392M  11--17 NON-USE GHI LTEQ %BF

m Goldfield, Gary S, et al. BLPA,BC 2011 C-S SCHOOL CANADA 746F, 512M 12--18  21.8M, 21.5F GL-TEQ BESAA BMI

= Morano, M, et al. BLPABC 2011 C-S SPORTS  SPAIN 162M 12.1 18,9-19.2 PPAS COLLINS BMI
Slater M, et al. BLPALBC 2011 C-S SPORTS  USA 332F,282M 12--16  19.96f, 20.33 AD HOC BSS BMI
Bibiloni, M, et al. PA, BC 2012 C-S SCHOOL  SPAIN 1022F, 939M 12--17  BMI CAT. IPAQ-A FRS ANT
Kototo, Hanna, et al. BILPA 2012 C-S SCHOOL POLAND 1191F, 1086M 15 NON-USE MVPA BISUB NON-USE
Aluntas A, et al BLPABC 2013 C-S SCHOOL  TURKEY 486F, 526M 11--18  21.4M, 21.35F WAC BISC/PSPP-C/RSEI BMI
Dina Labbrozzi, et al. BLPABC 2013 C-S SCHOOL ITALY 134F 11--13 216 PAES PSDQ ANT/BMI/T
Gémez-Marmol, A, et al. BILPA 2013 C-S SCHOOL  SPAIN 76F, 77M 12--16 NON-USE PCERT BS NON-USE
Malete, L, et al. BLPABC 2013 C-S SCHOOL BOTSWANA  464F, 292M 14--16 BMI CAT. IPAQ BIQ BMI
Zach, S, et al. PA,BC 2013 C-S SCHOOL  ISRAEL 3392F,3238M  7--12  BMI CAT. AD HOC AD HOC BMI
Kopcakova, J, et al. BLPA 2014 C-S SCHOOL SLOVAKIA 4132F, 3910M  10--19  19.75M, 18.96F HBSQ HBSQ NON-USE
Kantanista, A, et al. BLPABC 2015 C-S SCHOOL POLAND 1702F,1547M 15--17  20.58F, 20.63.M PASM BIS BMI
Ruiz-Ariza. A, et al. BLPABC 2015 C-S SCHOOL  SPAIN 582F,439M 14--18  22,03M, 21,64F AD HOC BSQ/49 BMI
Bl, Body Image; PA, Physical Activity; BC, Body Compositions; C-S, Cross-sectional; F, Female; M, Male; BMI CAT, Body Mass Index categories; PAQ-C, Physical Activity Questionnaire
for Children; KIGGS, German Health Interview and Examination Survey; GL-TEQ; Godin Leisure-Time Exercise Questionnaire; PPAS, Perceived Physical Ability Scale; IPAQ-A,
International; Physical Activity Questionnaire; MVPA, Moderate to Vigorous Physical Activity Scale; WAC, Eekly Activity Checklist; PAES, Physical Activity Enjoyment Scale; PCERT;
Physical Children’s effort Rating Scale; HBSQ, Health Behaviour in School aged Children; PASM, Physical Activity Screening Measure; CDRS, Contour Drawings Rating Scale; LTEQ,
Leisure time exercise Questionnaire; BESAA,; FRS, Figure Rating Scale; BSS, Body Shame Scale; BISUB,; BISC, Body Image Satisfaction Scale; PSPP, Children’s Physical Self-Perception

P.om_mnWmm_.wvm_uo,vrxmmnw_mm_?10.8%&0:O:mmn_o::w:,mnwmwoaxmnm_mnm_o.mo%_amw_mOcmmnm_m.mo&_:<mmn303mnw_mhmmo.woaxm:m_umO:mmao::w?ﬂwz_.wo%mem
Index; ANT, Anthropometry; T, Tanner Scale.
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Six follow-up studies informed us about the longitudinal change
across adolescence. All studies reported changes in PA was associated

with modifications in Bl (n= 5 positive and n =1 Non effect).

There is a lack of trials where the effect of PA or exercise training

on Bl variables (BS/BD) was evaluated in adolescents. Only two studies in

school and another in sport context have been conducted in United State.
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In the table 5 is summarized overall studies organized by their

positive, negative or neutral effect on Bl variables. The most part of the

studies analyzed proved a positive effect of PA on BI, however almost all

are cross-sectional surveys as described previously.

Table 5. Table summary of studies reporting positive, neutral or negative
relationship between practice PA/sport practice and BI,

Sport & Physical Activity = Body Image Positive

Sport & Physical Activity = Body Image Neutral or Negative

Autors Year Autors Year
Alley TR. 1991 Shaw. 1991
Rodin & Larson. 1992 McDonald & Thompson. 1992
Tucker & Mortell. 1993 Williamson, et al 1995
Jarfee & lutter. 1995 Petrie. 1996
Croasen & Raymore. 1997 Powers & Johnson. 1996
Parks & Read. 1997 Hubbard et al. 1998
Sonstroem. 1997 Tiggeman & Williamson. 2000
Parks P, et al. 1997 Camacho M}. 2001
Waaler. 1998 Hausenblas & Symons. 2001
Ebbeck & Gibbons. 1998 Dunca M), etal. 2004
Rodriguez et al. 1999

Smolak et al. 2000

Phelps, et al. 2000

Williams & Cash 2001

Martinez et al. 2001

Abellan A. 2003

Katzmarzyk P, et al. 2003

Camacho M}. 2005

Tornero etal. 2008

Campbell & Hausenblas. 2009

Urrutia §, et al. 2010

Slater M, et l. 2011

Finne C. et al. 2011

Kantanista A. Et al. 2015
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4.2 Discussion.-

This review was concerned with the relationship between PA/
exercise training and Bl perception and BS during adolescence. The main
finding of our searching was that the most part of the studies, were from
cross-sectional studies.Also, it appeared to be PA and exercise training had
a positive effect on Bl perception. This result is in accordance with previous
evidence reported in young adults, therefore three meta-analyses have been
published with a wide range of effect size (Campbell & Hausenblas, 2009;
Reel et al.,2007; H. a. Hausenblas & Fallon, 2006). (H. a. Hausenblas & Fallon,
2006) found small sized effects based on 121 studies; on the other hand
(Reel et al., 2007) described a moderate effect based on 35 studies. Finally,
(Campbell & Hausenblas, 2009) revealed that some exercises resulted in an
improved Bl perception, they included 57 publications in this meta-analysis.
We can consider this relationship as strong evidence in young adults since
all three meta-analyses where the exercise effect,as consequence a causality
relationship can be strongly suggested. Nevertheless, we cannot conclude

the same in adolescents since only 2 publications were conducted in trials.

Researches analyzing the effect of age are scarce, we found large
effects on older collectives compared to younger collectives; these facts
agree with the review made by (Vaquero-Cristobal,Alacid, Muyor, & Lopez-
Minarro, 2013), in which they note that researches that have compared

children and adolescents with adults show that the issue increases over
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the years, since the perception of one’s own Bl becomes more distorted,
however relevant studies come to the conclusion that in the adolescence
a 80% of the girls are unhappy about their bodies over a 55% of young
female university students. This is especially significant among women,
since they are more vulnerable to be influenced by socially established

body shapes. (Strasburger, Jordan, & Donnerstein, 2010).

Body Satisfaction. Bl dissatisfaction may be the reason for choos-
ing PA and exercise as a strategy for obtaining the optimal image, espe-
cially in adolescents boys and girls (Mellor et al., 2004; Smith et al., 1998)
and inversely, Bl dissatisfaction as also related with less engagement in
PA. Regardless the association between Bl dissatisfaction and PA has not
yet been properly quantified, as previous research was carried out only

among specific gender or age subgroup.

Body Composition. Few studies have used real measurements of
BC as a way to control their analysis, despite the fact that it has been
proven that the use of real measurements provides more accuracy to
the analysis of results. (Fingeret, Gleaves, & Pearson, 2004) (Williamson,

Gleaves, Watkins, & Schlundt, 1993).

This review does not include those sports practiced by adolescents nor
their intensity level, as there are works that separate team sports as a clear
positive complement on the student’s BS (Jaffee et al., 1999). On the contrary,
(Shaw & Kemeny, 1989) found that the participation in individual aerobic activities,

for example physical fitness or aerobics, is associated with a negative Bl.
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Gender: Most of the review studies take the female gender as a
reference for the analysis of the Bl. In our selection of review studies we
considered as criterion that each study included males, females or mixed.
Since we can obtain important data about the reality of the perception of the
Bl of each gender, and so be able to analyze the relation between them. It has
been written about the previous knowledge that the female gender shows a
larger distortion about their Bl, hence higher levels of BD (Sallis, Prochaska, &

Taylor, 2000; Arroyo et al., 2008; Rivarola, 2003; Davis, 1991).

Boys present better levels of perception of their Bl and they are
displayed as more active toward the practice of sports (Davis, 1991; Lantz,
Hardy, & Ainsworth, 1997) and this can be a primary reason as to why
their Bl is positive and it does not show high anxiety levels for their body,
which reduces other possible consequences of an alteration of their Bl.

(ED, depression, school dropout rate, etc).

Physical activity: It is a potential element of our review, knowing
the current state of sport practice of adolescent students outside school
hours, if they are active or passive regarding their spare time and if said
activity/practice can be considered fairly active or very/highly active. The
suggested reviews regarding the analysis of Bl and PA find two opposite
tendencies. In the one group we find the positive inclination of PA and/
or sport practice on the personal self-concept. PA causes a drop in the
body fat percentage and a more balanced BMI, which provokes a more

appropriate adjustment on the current aesthetic canon. (El Ghoch, Soave,
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Calugi, & Dalle Grave, 201 3; Bartlewaki et al., 1996).

In the other line we saw those studies that focus on the negative
effect on the perception of the Bl. Some factors associated with that effect
are the need to practice some PA in order to lose weight and to fit into a
culturally established aesthetic model, so consequently there is a premise
of an unwanted BI, not accepted and unhealthy. In practices such as high
performance sports and competitive sports there is an increase of the
social pressure over the adolescents as it is associated to a result and
connected to a few body requirements for specific sports, with the goal
of achieving better results individually as well as in group (H.A. Hausenblas

& Fallon, 2002; Camacho M), Fernandez E, 2006).

Regarding the type of sport or PA some studies have found that
both aerobic and anaerobic exercises are effective to reduce the worries
about Bl (H. A. Hausenblas & Fallon, 2002; Caruso & Gill, 1992). There
is in fact a big consensus by which the participation in team sports is
associated with a healthy Bl in opposition of the participation in individual

sports. (Parks & Read, 1997; Rodriguez et al., 1999).

This review section has explored the state of art of the connection
between Bl perception and physical appearance/BS, BC and PA. As
conclusion, we can summarize that the current excessive concern about
Bl as a consequence of diverse factors (for example, social pressure and

media) is causing a large amount of alterations over the perception, which
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consequently, in many cases, leads to the use of diets and alterations like
eating disorders, as a way of trying to adjust the Bl as much as possible
to those ideals established by society. There are also other factors that
have an influence over the Bl and its perception, such as the practice
of PA, although the results of the connection of both factors can be
contradictory. Due to the big increase these alterations are undergoing
in the present society, it is necessary to give an in-depth examination to
this topic, and create tools to detect disturbances and go into detail and
develop a program for the prevention and intervention for teenagers and
young women, as these groups are the most affected by those factors,

although alterations of the Bl affect people of all ages.
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Variables, aims and hipothesis

CHAPTER II.VARIABLES, AIMS
AND HIPOTHESIS.
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Variables, aims and hipothesis

5.VARIABLES,AIMS AND
HYPOTHESIS.-

5.1.Aims.-

Considering the lack of Spanish and international studies related

with PA, BC and Bl in school contexts. It was our purpose to:

Evaluate the Bl perception and BD in Spanish male and female

adolescents in a school context.

Describe the prevalence and grade of Bl distortion and

dissatisfaction among Spanish male and female adolescents.

Describe the prevalence of Bl distortion and dissatisfaction
across three grades of weight status (thinness, normal weight and

overweight and obese).

Explore the associations between total daily PA, Bl and BD.

Compare differences on Bl and BD between adolescents who

were involved OSSP and NOSSP.

Estimate determinants or predictors of BD (PA, BC, age and

gender).

Evaluate if there will be significant changes in Bl and BD after the

first year in the compulsory secondary education.
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5.2. Hypothesis.-

Based on the previous literature in adults and adolescents, we

hypothesized that:

PA will be positively negatively associated with BD and those
adolescents more active will have lower distortion of their Bl

perception.

- Adolescents who engage in regular OSSP activities will have a
more favorable self-image and lower BD than their counterparts

with NOSSP.

- Gender will not play an independent role in BD when adjusted for

PA and BC composition variables (FM and FFM).

- PA and BC variables will predict BD and Bl distortion.

5.3.Variables.-

Several variables physiological, psychological and sociocultural
variables may describe, explain, determine and influence BI, however
the analyze of all them is out of the scope of this thesis. So, the analysis
presented in this manuscript will be only focused in the next group of

variables:
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A. Dependent variables: Bl perception (assessed by estimated
BMI from figure drawings,ordinal factor),body dissatisfaction
(assessed by BSQ, continuous scale variable), Bl distortion
(assessed by the difference between actual BMI and perceived

BMI from figure drawings, continuous scale variable).

B. Independent variables:

- Physical activity: Total daily PA (estimated from PAQ-A,
continuous scale variable) and OSSP (estimated from an ad hoc

questionnaire, dichotomy factor (yes or no)).

- Body Composition: BMI (calculated from height and weight,
continuous scale variable), FFM (estimated from BIA method,
continuous scale variable),FM (estimated from FFM by two-component
model, continuous scale variable) and weight status (thinness, normal
weight and overweight/obese, estimated from international gender

and aged-specific BMI cutoff values, ordinal factor)

- Gender (dichotomy factor (male/female)).

C. Controlvariables: Age (continuous variable),school (dichotomy

factor (2 schools)).
Finally, it is important to refer that more sophisticated methods
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are available nowadays to measure most part of these variables, however
we decided to select indirect measurements since they can be easily used
in school context without ethical issues or especial requirements other
than the guaranty of anonymity. Additionally, it will offer the opportunity

of a friendly reproduction of this study in other school.
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6. DESIGN.-

This study was split in phases. Firstly, it was a cross sectional study
with correlational and categorical analysis, where the participants were
selected progressively during a 4-year period until complete the final
sample size. Afterwards, a |-year follow-up was carried out in a smaller
sample in order to analyze the change of the dependent variables during

one academic year.

7. SAMPLE AND RECRUITMENT.-

Participants were students of compulsory secondary education
(ESO in Spanish) attending to two schools in the same city in the South
of Spanish (Ronda, Malaga). A probabilistic method was used to select the
sample, the next criteria were used: easy access to the sample, select a
representative sample of ESO schools in our city (2 of 5), select a significant

percent of the population of both schools school (66%).

The recruitment process was carried out by one of the PE
teacher in the school. Briefly, an informative document and proposal of
the study was present to the administrative committee of the school.
After obtaining the administrative waiver, full information of procedures
and assessments were shown or sent to students and their parents or
guardians respectively. Then, an informative meeting, where all doubts and

questions were answered, a written informed consent was handed in. Both
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male and female adolescents between 12 and 18 years old were accepted

to participated in the study always they me the next inclusion criteria:

Hand signed written informed consent in.
- Not suffer any acute or chronic disease by the time of the study.

- Not be under medications that could interfere with BC and

perceptive capacity.

- Students with partial or complete amputation where permitted

to participate but their were not included in the final analysis.

- Agree to complete all assessments.
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An schematic representation of the recruitment process and the

final sample size is shown in the figure 2.

SCHOOL POPULATION
| n= 1359 J
v ;'
FDR JDR

n=921 n=438

Y l

Agreed to participate Agreed to participate
n= 699 n=211
Drop-Outs Included Drop-Outs Included |
n= 47 . n= 652 | n=34 n=177
) ¥
NIC Provided
n= 449

Figure 2. Flowchart representing, final sample size, drop-outs and
adherence to the study. FDR, Fernando de los Rios School; JDR, Juan de la
Rosa School. NIC, non informed consent
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A gender and age distribution of the final sample size can be observed

in table 6 and figure 3 respectively.

17 18

Figure 3. Age distribution in the final sample size.

Table. 6. Gender distribution in the final sample size.

Sex n= %
Male 405 49
Female 424 51

O
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Sample size proportions by gender, ages and academic level and OSSP by

school are shown in table 7.

Table 7. Sample size by socio-demographic characteristics, academic

level and out-of school sport practice and school.

. FDR JDR
Variables n= 659 n=168 TOTAL
Socio-demographic variables
Gender
Male 310 98 408
Female 342 78 420
Age (years) Male Female Male Female
12 24 29 1 5 59
13 67 67 34 30 198
14 92 110 40 22 264
15 88 98 8 3 197
16 38 39 0 11 88
17 2 3 6 1 12
18 2 0 4 3 9
Course Male Female Male Female
1° ESO 33 41 15 19 108
2°ESO 41 31 20 13 105
3°ESO 87 107 42 25 261
4° ESO 149 163 22 21 355
Physical Activity variables
OSSP 351 101 452
NOSSP 308 68 376

FDR, Fernando de los Rios School; JDR, Juan de la Rosa School; OSSP,
Out School Sport Practice; NOSSP, Non Out School Practice.
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CHAPTER V.

METHODS AND PROTOCOLS
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8. METHODS.-

Once we obtained students and parents signed written informed
consent a schedule of assessments were send to the administrative
team of the school. All assessments of BC, PA and body self-perception,
were performed at the begging of academic year. A free teaching day was
provided to carry out the assessments, and when some of them could not
be performed that day, it was permitted to complete it along the same

week.

An assessment day was as follow, students arrived to the sports
complex facility 8:30 a.m. and a general overview about the organization
was explained by the leader of research team, in summary the evaluations
follow the next order: BC, PA and BI (table 8) Students were in fasting
conditions and they were permitted to eat after BC assessment was
performed. Each student filled all questionnaires personally and trained
researcher was always on-site to provide help and confirm all items were

properly answered.

This study was part of a larger study (GEOS study stated in 2010,
funded by the Spanish government of Economy and Competitiveness,
code: DEP201 1-30565), which was approved by an institutional board of
the Departments of Didactics of Music, Plastic and Corporal Expression,
and Sports and Physical Education.Also, all procedures were in agreement

with “The Helsinki Declaration of Ethical Principles for Medical Research
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Involving Human Subjects” (World Medical Association 2013) and

“Standards and Operational Guidance for Ethics Review of Health-Related

Research with Human Participants.” (WHO, 2010).

Table 8. Summary of the assessments following the order of execution.

VYariables

Tools

Reference

Body
Composition

Height: Stadiometer.

Weight, %FM and FFM: BIA.

ISAK (Marfell-Jones,
M., et al. 2006)

Balance equation: %

TANITA BC 360 Model. FM and FFM
(Kowalski KC, Croguer
Total Daily Physical Activity P, Donen RM; 2004).
Physical Questionnaire Validation for Spanish
- (PAQ-A) Score adolescents (Martinez-
Activity Gomez et al. 2009)
Body BI/ Perception Figure Rating ~ (Stunkard et al. 1990)
Image Scale
Bl/ Subjective* Body Shape (Cooper et al [998),
Questionnaire  Validation for Spanish
people (Raich, et
al;1996).

BMI, body mass index; BIA, Bicelectrical impedance analysis; ISAI, the International
Society for the Advancement of Kinanthropometry *, it was used to assess body

dissatisfaction.
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9. TOOLS AND PROTOCOLS.-

9.1. Body Composition.-

BC was assessed using anthropometric method. All procedures
followed the next protocol:All students were in fasting conditions, although
water was permitted until one-hour before doing the BIA measurements
(except for body weight). Participants refrained from taking tea, coffee,
chocolate or any other kind of stimulants; also they did not perform any

intense exercises or efforts during the previous 24 hours before the tests.

Anthropometry.The height and weight were measured to the nearest
0.1 cm 0.1 kg respectively with a stadiometer (Tanita® Leicester) and scale
(Tanita®, model UM-060). An inextensible tape (Rosscraft, Canada) was
used to obtain waist (WC) with a precision of 0.1 cm.All measurements
were carried out according to the standardized procedures described in
the literature (Lohman,T.G.,RocheA.F,, Martorell, | 988) and in accordance
with guidelines of The International Society for the Advancement of
Kinanthropometry (Stewart A, Marfell-Jones, Olds, & Al., 201 I). Based on
the previous measurements BC components were calculated as follow.

BMI was calculated using the formula (weight (kg) / squared height (m?)).

Bioimpedance Analysis. Individual components of BC (%FM, FM and FFM)
were obtained based on a classical two-component model (Carnero &
Sardinha, 2015), (equation |).Weight was obtained from anthropometric

measurement and FFM was estimated from BIA measurement. The BIA
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method rely on a simple physical principle such as the voltage of low
frequency current entering into the human body suffers a drop in voltage
(impedance), which will be inversely proportionally to the quantity of
water inside the body and so valid estimations of the total body water
can be obtained from whole body impedance measurements. Since the
hydration constant of the FFM is stable in steady state conditions, it is
possible to estimate FFM (kg) from the total body water measurements
using specific-age models or equations, which have been previously
validated for all age groups and specifically for adolescents (Haroun et
al., 2009; Haroun et al., 2010; Quiterio et al., 2009; Suprasongsin, Kalhan,
& Arslanian, 1995). More of the rational and mathematical assumptions of
the technique have been previously published elsewhere (Kyle et al.,2004),
although we do not include here because they are far of the scope of the

theme of this manuscript.

The use of BIA as a bedside method has increased because the
equipment is portable and safe, the procedure is simple and noninvasive,
and the results are reproducible and rapidly obtained. More recently,
segmental BIA has been developed to permit standing measurements and
avoid the traditional electrodes system to input the electrical current into
the body. So, simple scales with step and hand contact electrodes offer
fast, valid and reliable measurements, which permits perform assessment

in more ecological contexts as schools.
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In this study, the percentage of FFM, FM and fat mass percent (%FM)
was obtained by single frequency tetrapolar BIA following the procedures
of the manufacture (Tanita BC360, Japan, Image 4). Briefly, the participants
stand erect and still over the scale by stepping the feet electrodes.
Shoulders were abducted 45° and elbows extended 180° while grapping
hand electrodes (see image 4).They were in this latter position until the
device displayed the body composition values. Additionally, all participants
were asked to void the bladder before performing the BIA measurement
to avoid non-metabolically active water was included in the measurement
(overestimation of FFM).FFM (FFMI) and FM (FMI) indexes were proposed
as nutrition status indexes for adults (Vanltallie, Yang, Heymsfield, Funk,
& Boileau, 1990) and adolescents (Alvero-Cruz et al., 2010). We used as
additionally variables to explain and correct variability introduced by the
natural growing (height) in BC analysis (equations 3 and 4), which may

influence the relationship between BC and BlI.

Weight (kg) = FFM (kg) + FM (kg) Equation |
FM (kg) =Weight - FFM Equation 2
FMI = FM (kg) / Height (m)? Equation 3
FFMI = FFM (kg) / Height (m)? Equation 4
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Figure 4. Bioimpedance analysis (BIA) equipment (Tanita BC360).

9.2. Body Image.-

Estimation of Body dissatisfaction. Body shape questionnaire (BSQ)
was used to estimate BD; it is a self-reported questionnaire (Cooper,
Cooper, Cooper, & Fairburn, 1987) although in our study there was
always a member of the research team to help out the participants. This
questionnaire has been validated both adolescents and adults of the
Spanish population. It measures the dissatisfaction produced by our own
bodies, the fear of gaining weight, the lack of self-worth perceived due

to physical appearance, the desire to lose weight and to avoid bringing
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attention to the physique whilst in the company of others (Raich et al,,
1996). So, it has been considered a valid tool to assess the feelings about
body weight and BI, it can be also used to explore Bl disturbances (BD)
and ED. The questionnaire consists of 34 items, which are rated with a
Likert scale from | to 6 points, subjective categories are as follow:

I. Never.

2. Rarely.

3. Sometimes.

4. Often.

5.Very Often.

6.Always

The final score range is between 34 and 204.By using the punctuation
of the final score 4 weight-related concern categories can be established

as follow:

a) No concern: <8]1.

b) Mild Concern:81-110.

c) Moderate concern: | | |- 140.

d) Marked concern:>140.

Considering these previous cut-off values, we create a categorical

variable, so students with records between a) and b) were coded as

RELATIONSHIP BETWEEN BODY IMAGE AND PHYSICAL ACTIVITY ON SPANISH ADOLESCENTS



Methods and protocols

BS variable, conversely those, who reported values between c) and d)
were classified with BD. Nevertheless, it is important to note that this
questionnaire is not specific for the diagnosis of obesity or thinness, so
adolescents in risk of both extreme nutritional status will rate themselves
high. An original copy of the Spanish version can be looked up in the

appendix of this manuscript.

Self Perception. Figure Rating Scale (A.]. Stunkard & Serensen, 1983).
This is fundamentally based on the identification of the subject with a
determined type of silhouette that corresponds to a specific BMI, which
was hidden from the students at all times (figure 5). The procedure
was performed as follow: Firstly, each student selected a figure, which
corresponded with his or her own silhouette. Secondly, they choose the
one they would like to have. Finally, they were asked to choose their ideal
preference of body type in the opposite sex. Comparing the perceived
and desired values of BMI with those of their actual measurements from
anthropometry (desired BMI — estimated BMI), we could obtain a pattern
of the distortion of their own body self-perception.The 3™ question asked
we could determine the feminine figure most desired by boys and the male

figure most desired by girls (we did not use this variables in our analysis).
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Figure 5. Anatomical model drawings used to assess body self-perception.
Spanish version adapted from original version of Figure Rating Scale (A.
J. Stunkard & Serensen, 1983) by (Marrodan Serrano et al., 2008). Silueta,
Silluette; IMC. Body Mass Index.

9.3.Physical Activity.-

Total daily PA. The final score from the PA questionnaire for Adult
Children (PAQ-A) (Kowalski, Crocker, & Donen, 2004) was used as an
index of the total daily PA. Each participant filled in his/her questionnaire
and a member of the research team was available to answer questions
and confirm that all items were completed; similar procedure was used
with other questionnaires. A validated version of the PAQ for Spanish

adolescents (Martinez-Gomez et al., 2009) was used in this study. The
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total score (PA-S) was used to describe weekly PA. Additionally, the item
numbers 4 and 5 were utilized to classify adolescents involved in OSSP or

not NOSSP.

PAQ-A has a good concurrent validity as proved from accelerometer
studies (Bervoets et al, 2014; Kathleen F Janz, Lutuchy, Wenthe, &
Levy, 2008); in our study PAQ-A score was positively associated with
light, moderate, vigorous, MVPA and steps measured by accelerometry
(rho=0.33,rho0=0.21,rho=0.39,rho=0.36 rho=0.41, respectively; P<0.001).
Regarding construct validity PAQ-A has a good correlation with indicators
of fatty tissue, bone marrow, and variances in heart beat as well as certain
psychological factors such as participation in competitive sports, corporal
satisfaction, and anxiety (Crocker, Bailey, Faulkner, Kowalski, & McGrath,

1997; Brunet & Sabiston, 2009).

These later studies may confer external validity (Bell, 2002) to this
questionnaire. Additionally, we confirmed the external validity of PAQ-C
in a subset of the sample of our project (n=99 boys, n=79 girls), so a
positive correlation between VO, and the PAQ-A was confirmed (rho

= 0.28, P<0.01).
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10. Statistical Analysis.-

Continuous variables were expressed as mean and standard deviation
(SD) when normally distributed. Always normality was not confirmed
continuous variables were treated as median, ranks and intervals of
confidence. Categorical variables were reported as frequencies by school
and separately for females and males. The Kolmogorov-Smirnov test was

used to confirm the normality of the distribution.

Chi-square tests were computed in order to compare rates of students
between gender categories, school, education level and OSSP categories to

confirm proportionality across all possible combinations of categories.

Pearson’s coefficient correlation was used to analyze associations
between Bl variables and independent variables. Spearman’s correlation
coefficient was utilized when non normal distribution was detected.
These previous correlations were conducted for the total sample and
for NOSSP and OSSP groups adjusted for age and in the same way for BS
and BD.These treatments were performed to confirm our hypothesis of

relationship between PA, BC and BI.

The Mann-Whitney test was used to compare BD (BSQ score) and
BD image (difference between measured BMI and perceived BMI) between
the two groups of OSSP Also, BC variables and PAQ-A score were compared
between these groups.This treatment may confirm if those students with PA

and sport practice out of the school have better Bl perception and BC profile.
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One-way ANOVA was carried to compare differences in PAQ-A and
distortion score across different grades of perception (figures drawings).
This analysis may help to understand if those students with an extreme
body self-perception have more or less distortion and additionally if they
were more or less active than those in the central categories. An ANCOVA
analysis was applied then to confirm if this differences were dependent of

PAQ-A score and FMI (both were covariates).

After this, four separate multifactorial logistic regression analysis
examined the odds ratios for the levels of the dependent variable (BS and
BD) and independent variables gender, PA adjusted for age and BMI for
the first model. Afterwards a second model substituting BMI by FFMI and

FMI were also carried out.

Finally, a related-sample Wilcoxon signed rank test was utilized to
compare differences of main variables (Bl and PA) at the first and last time

points of the follow-up period.

All statistical procedures were executed with statistical package
SPSS 20.0 and the an type | error or alpha value P<0.05 was accepted to

confirm significance for all analysis.

A post hoc power analysis allow as to confirm that if we expected
to detect correlation coefficient as low as 0.25, which assuming an alpha
value of 0.001 and 80% of statistical power can be found with a sample
size of 95 individuals.We could recruit 859 participants, which allowed

us enough statistical power to confirm or refuse our hypothesis.
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1. RESULTS.-

I 1.1 Sample characteristics.-

The biological characteristics of the final participants are shown in
table 9. Although 829 adolescents accepted to participate in the study we
could only have assessment of BC in 293 of them;and 125 completed the
two assessments of the follow up study. However, we could confirm that
our data were not biased by this fact since our ITT analysis proved that
there were not significant differences in the main variables between the
group with BC analysis and without it (table 10). Nonetheless, correlation
analysis between PAQ-A and BSQ scores showed that only the group
with non-BC analysis had significant correlation between both variables
(BC group rho = -0.92, p =0.118 vs. NBC group rho = -0.169, p<0.001);
as consequence this categorical variable will be included in the regression
models, which will be carried out later in the analysis. Additionally, there
were not significant differences in age, weight, BSQ, BMI_P or PA scores at
first time point between responders and non-responders of the follow-up
study. Also, none of the independent variables were normally distributed
in the whole sample as confirmed in the Kolomogorov-Smirnof test, so
all-statistical treatments were non-parametric, except for those where a

normal distribution is not a mandatory requirement.
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Table 9. Biological characteristic of the sample at baseline.

Variables n Mean SD Min Max Median Range
Age (vears) 829 14.3 + 1.2 12.0 18.5 14.0 6.5
Height (m) 827 1.63 + 0.09 1.37 1.87 1.63 0.50
Weight (kg) 828 57.6 + 123 32.0 122.9 55.7 90.9
%FM (%) 293 26.8 + 8.0 3.3 50.2 26.4 46.9
FM (kg) 293 16.1 + 77 2.1 50.1 14.2 48.0
FFM (kg) 293 42.1 + 8.0 26.0 79.9 40.3 54.0
BMI (kg/m’) 827 21.48 +  3.62 15.04 40.27 20.73 25.24
FMI (kg/m’) 292 6.05 + 272 0.69 18.86 5.48 18.17
FFMI (kg/m’) 292 15.78 + 199 11.01 23.10 15.57 12.09
PAQ-A 829 2.4 + 0.7 1.0 4.0 2.2 3.0
BMI_P (kg/m’) 829 22.0 + 24 17.0 29.0 21.0 12.0
BSQ 826 60.7 + 23.1 6.0 176.0 56.0 170.0

SD. Standard Deviation; Min. minimum; Max. maximum; Sig. statistical significant; %FM. fat mass; FFM. fat free mass; BMI. body mass index;
FFMI, fat free mass index; FMI, fat mass index; PAQ-A, physical activity questionnaire for Adolescents; BMI P. body mass index perceive; BSQ,
body shape questionnaire; BCA, students with body composition analysis; NBCA, students without body composition assessment
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Table 10. Intention-to-treat analysis by differences on morphological
variables, age, physical activity and body satisfaction between students
who complete (BCA) and not complete (NBCA) the body composition

analysis.
NBCA BCA Mann-W
Yariables
n  Median Range n  Median Range Sig.
Age {years) 536 140 6.5 293 [4.0 6.0 0.461
Height (m) 535 1.630 0.500 292 1.620 0450 0.289
Weight (kg 535 55.0 90.9 293 571 90.7 0.321
BMI (kgim’) 535 206 222 292 21.0 25.2 0.064
BMI_P (kg/im?) 53 21.0 12.0 293  21.0 10.0 -
BSQ 534 560 1700 292 565 1420 0.298
PAQ-A 536 220 3.00 293 230 3.00 0.872

BCA, students with body composition analysis; NBCA, students without body
composition assessment; Mann-VV Sig. statistical significance for Mann-Whitney U
test; BMI, body mass index; BMI_P, perceived body mass index; PAQ-A, physical

activity questionnaire for Adolescents; BSQ, body shape questionnaire.
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11.2. Body Dissatisfaction and Satisfaction
Prevalence.-

The prevalence of moderate and marked concerns (dissatisfaction)
was 34 students (4.1%). These categories of BS were equally distributed

across schools (Chi-square, p>0.05; table I1).

Table.l I. Distribution of participants by body satisfaction categories and school.
. C. Fernando de los C. Juan de la Rosa
Variables Rios n= 659 n= 168 TOTAL
No concern 475 139 614
Mild Concern 158 22 180
Moderate Concern 24 4 28
Marked Concern 3 3 6

Regarding the analysis by academic level of education,a proportional
distribution of BS categories across the educational level was observed
only for boys (Chi-square = 9.402; p>0.05; Panel | figure I). Nevertheless,
higher prevalence for mild and marked concerns categories were detected
(Chi-square = 16.984; p = 0.049; Panel | figure 2) in the 3™ (3°ESO= 31.8%
and 44.4% for MOC and MAC respectively) 4" (4°ESO = 63.5% and
55.6% for MOC and MAC respectively) grades than in the others (1.6% in
MOC for I°ESO and 0% for |° ESO and 2° ESO in the other categories).
Also, MIC was higher in 4" grade (55.4%) than in It (11.5%), 2" (15.4%)
and 3" (17.3%).
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Panel |.Body Dissatisfaction categories across academic level (compulsory
secondary education) in females (figure 1) and males (figure 2).

NC. Normal concern; MOC. Moderate concerns; MIC. Mild concerns;
MAC; marked concerns.

$, indicates significant different prevalence of MIC with the other groups.
* indicates significant different prevalence of MOC with |°ESO and 2°ESO.
#, indicates significant different prevalence of MOC with |°ESO and 2°ESO.

RELATIONSHIP BETWEEN BODY IMAGE AND PHYSICAL ACTIVITY ON SPANISH ADOLESCENTS



m Results

Mean values of BS were relatively similar boys and girls,and although there
was a trend to higher values in girls in 4™ year, this was not statistically
significant. Additionally, the values were considered healthy on average.

Table 13. Mean values of body satisfaction (body shape
questionnaire scores) across academic level and gender.

Male Female
Level Mean SD Mean SD
(e 51.7 t145 59.0 +18.1
2° 585 +235 60.1 +193
3° 56.7 t17.3 63.2 +239
4° 55.5 *17.3 71.1 +28.3

SD: Standard Deviation.

11.3. Body Self-perception Perception-.

This capacity was assessed with body shape models (body drawings),
where the most selected images were 3™ (BMI equivalent to 21 kg/m?,
34.4%) and 4™ (BMI equivalent to 23 kg/m?, 26.7%). In the table 14, we
can observe the prevalence of wrong perception is 68.4%. So, we could
confirm that most part of the participants have Bl distortion, which was
related with both overestimation (22.4%) and underestimation (46%).An
overestimated Bl was more prevalent in girls and the opposite happened

with underestimation (table 14).
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Table. 14. Descriptive results of Body self perception assessed by

anatomical models.

Siluette Male Female %

| 6 10 1.9
2 25 10 4.2
3 13 20 3.9

Self-perception with Bl lower

(actual BMI lower BMI ideal) 4 17 38 6.6
5 19 ] 3.6
6 10 8 2.1
7 0 | 0.1

BMIR=BMIP (satisfaction BI) n 135 121 30.8
[ 6 2 0.9
2 56 21 9.2
3 32 78 13.2

Self-perception with Bl higher

(actual BMI higher BMI ideal) 4 42 65 12.9
5 39 32 8.5
6 7 3 1.2
7 [ 0 0.1

BIP. Body Image Perception; BMIR. Body Mass Index Real. Bl. Body Image.

Body self-perception was not significantly influenced by academic

level both girls (4.186, p=0.242 for Kruskal-Wallis test) and boys (7.041,

p=0.071 for Kruskal-Wallis test). However, as we can see in the figure 6.

The 3° ESO and 4° ESO medians are below the overall median;additionally

those groups had more extreme values than the first two groups of

academic level (figure 6).
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Figure 6. Body self-perception distortion (assessed as the difference between
actual body mass index (BMI_A) and perceived BMI (Dif_BMI_A-BMI_P))
differences across academic level of compulsory secondary education. Boxplots
in blue are girls’ data (n= 421) and in red boys’ data (n= 405). Blue and red
lines represent total median for girls and boys respectively. Dots and starts are
outliers higher/lower than one or two standard deviations respectively
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| 1.4. Prevalence of Physical Activity participation.-

We found a high prevalence of participants that did not perform any
type of PA after-school, 46.7% in FDR and 40.3% in JDR school (table 15).
Regarding differences between gender, boys has a higher prevalence of

participation (71.80%) than girls (39.9 %).

Table. 15. Differences between school and OSSP -NQOSSP.

FDR DR

OSsP NOSSP OSSP NOSSP

PA participation 351 308 101 68

FDR. Fernando de los Rios school; |DR. Juan de la Rosa School; PA, Physical
Activity; OSSP, out school sport practice; NOSSP, Non out school practice.
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I 1.5.Associations between body Composition and
Physical Activity variables, and Body Image variables.-

Body Satisfaction (BSQ score) and self-perception distortion
assessed as the difference between actual and perceived BMI were
correlated with weight, age, BMI and PA score (table 16).Also, BC variables
were positively correlated with BSQ (Tau = 0.208, p<0.001 for FM; Tau
= 0.234, p<0.00| for FMI; Tau = 0.084, p<0.05 for FFMI) and negatively
associated with self-perception distortion (Tau = -0.282, p<0.001 for FFM;
Tau = 0.356, p<0.001 for FM;Tau = -0.357, p<0.001| for FMI;Tau = -0.352,
p<0.001 for FFMI)

Table 16. Spearman’s coefficient correlations between Body Satisfaction
variables and morphological variables, and age.

Variables BID BSQ
BMI -0.653" 0.243"
PAQ-A -0.018 -0.142"
AGE -0.102" 0.091"
WEIGHT -0.559" 0.153"

BMI, Body Mass index; PAQ-A, score of physical activity questionnaire for
Adolescents; Dif Bmir__Bmip, BID, Body Image Distortion; BSQ, body shape
questionnaire.

** p<0.0l for Spearman’s correlation coefficient.
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Additionally, BSQ score and Bl distortion (BMI_A-BMI_P) were
significantly correlated (tau =- 0.089, p<0.001), which was similar for boys
(tau =- 0.092, p=0.004) and girls (tau =- 0.104,p=0.002).A zero value or close
to zero of BMI_A-BMI_P variable indicates perfect BMI self-perception, while
a negative value denotes overestimation of actual BMI (participant see himself
or herself bigger than he/she is) and a positive an underestimation (participant
see himself or herself smaller than he/she is). In our data a positive difference
was found and it was significantly different from zero value (Mean of the
difference = 0.511 +2.69 kg/m?, p<0.00! for one sample T-test and median
of the difference = 0.86, p<0.00/ for one-sample Wilcoxon signed rank test),
which may inform that on average our students underestimated their BMI.This
result was consistent when the sample was split by gender categories (Mean
difference for girls = 0.540 +2.62 kg/m? p<0.00/ and median of the difference
= 0.93, p<0.001/; Mean difference for boys = 0.481 +2.77 kg/m? p<0.00! and
median of the difference = 0.75, p<0.00/). No significant differences were

observed in BMI_A-BMI_P between boys and girls (figure 7).

SEXO

Boys Girls

N = 40% MN=422
10.00- Mean Rank = 408.00 Mean Rank = 419.76 F10.00

! 0.007

i=10.00—

Dif_BMI_A_BMI_P

-20.004

T ] ] ] I I I T |
1000 500 60.0 40.0 20.0 0.0 20.0 40.0 60.0 &0.0 100.0

Frequency Frequency

Figure 7. Mean ranks of body self-perception distortion (assessed as
the difference between actual body mass index (BMI_A) and perceived
BMI) between girls (green bars) and boys (blue bars). Difference was not
significant between groups (Mann-Whitney U test = 87,886.0, p=0.479).
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All together this results may indicate lower BD (lower BSQ scores)
higher underestimation (positive Dif_BMI_A-BMI_P value) or higher BD
(higher BSQ scores) higher overestimation (negative Dif BMI_A-BMI_P
value). In the scatterplots of figure we can observe this trend, which was

similar either boys and girls (figure 8).

I I T | | T T T T
-15.00 -10.00 -5.00 on s.00 10.00 -15.00 -10.00 -5.00 00 500 10.00

Dif RMI A-BMI P (kp/m2) Dif BMI_A-BMI_P (kg/m2)

Figure 8. Relationship between body dissatisfaction score (assessed
by body shape questionnaire BSQ)) and body self-perception distortion
(assessed as the difference between actual body mass index (BMI_A)
and perceived BMI). Red dots represent boys (n=403) and blue dots girls
(n=421). Slopes were not significantly different between boys and girls (3
=-1.128 vs. = -2.146, p>0.05)
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I 1.6. Differences between After-School Sport
Practice Groups.-

Regarding OSSP groups there was a significantly lower proportion
of girls in the OSSP and lower boys in NOSSP (Chi-square = 97.339,
p<0.001, table 17). Although none significant differences were found for
medians of age (OSSP =14.0 range 6.0 vs. NOSSP = 14.0 range 6.5; mean
ranks OSSP = 425.7 vs. NOSSP = 406.12; p = 0.234).

Table 17. Distribution of groups with after-school-sport practice (OSSP)
and without (NOSSP) by gender.

Male % Female %
QOSSP 290 71.80% 169 39.90%
NOQOSSP 14 28.20% 254 60.10%

PA, Physical Activity; OSSP, out school sport practice; NOSSP, Non out schoaol
practice.
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Results

Mean ranks of BC variables were significantly different between
OSSP, except for weight and FFMI (see Mann-Whitney U test significance
at table 18). Body dissatisfaction was also significantly different and OSSP

group report a lower score in the BSQ (table 18 and figure 9) and as

expected higher score in the PAQ-A (table 18).

Table 18. Comparison of medians between after-school-sport practice

(OSSP) and without (NOSSP) groups.

OSSP NOSSP Mann-W

Variables

n Median Range n Median Range Sig.
Height (m) 453 .64 0.47 374 1.6l 0.48 ok
Weight (kg 453 56.20 90.70 375 5520 6990 -
%FM (%) 171 2435 44.04 122 2799 4067 ik
FM fkg) I71 1341 4796 122 15.10 4422 ®
FFM (kg) 171 4230 53.97 122 3912 398l Hekk
BMI (kgim®) 453 2038 24.96 374 2137 2252 ook
FMI (kgim’) 171 5.03 18.17 121 598 14.69 FeE
FFMI (kgim’) 171 1572 11.47 121 1542 11.90 -
BSQ 451 53.0 170.0 375 61.0 127.0 ok
PAQ- A 453 290 2.60 376 1.85 2.80 ok

OSSP, Out school sports practice; NOSSP, Non-out school sports practice;
Sig. statistical significant; %FM. fat mass; FFM. Fat free mass; BMI. Body
mass index; FFMI, fat free mass index; FMI, fat mass index; PAQ-A, physical

activity questionnaire for Adolescents; BSQ, body shape questionnaire.
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Figure 9. Mean ranks on body dissatisfaction (as assessed by body shape
questionnaire (BSQ)) between adolescents with (green bars) and without
(blue bars) after-school sport practice. Difference was significant between
groups (Mann-Whitney U test = 68574, p<0.001).
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Regarding gender, girls report higher values of dissatisfaction than boys,

although the effect of OSSP was significant for both genders (figure 10).
Also, boys in NOSSP classified themselves with similar BD as girls in OSSP

group. On average, either boys or girls had values below 75 score.
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Figure 10. Body satisfaction differences between adolescents with after-
school sport practice (OSSP) and without (NOSSP). Error bars represent
median and 95% of confidence interval. *, p<0.05 for Man-Whitney's U
test for comparison between boys and girls. #, p<0.05 for Man Whitney’s
pair simple U for comparison between OSSP and NOSSP for total simple.
Independent variables: Sex .BSQ, Body Shape Questionnaire.
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In the figure Il we can observe that there are no significant BMI
differences between OSSP and NOSSP groups, and this was similar either male

or females, who did not differ in BMI inside OSSP or NOSSP groups (figure | I).
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Figure I1. Differences of BMI between adolescents with Out school
sport practice (OSSP) and without (NOSSP). Error bars represent median
of international Z-scores usingVWWHO LMS references to calculate Z-scores
by sex and age and 95% of confidence interval.

In respect to Bl self-perception, similar proportions of after-school
sport practice were found for lower (17) and upper (27 and 29) extreme
categories (table 19, p<0.00| for Kendall’s tau ordinal proportions). It
was interesting to note that there were more adolescents in the OSSP
group in the BMI groups of those adolescents that perceived themselves
as healthy (groups 19,21 and 23; table 19) and the opposite happened in
the highest groups of perceived BMI (25,27 an 29; table9).
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Table 19. Proportions of after-school sport practice (OSSP) group across perceived BMI categories.

Perceived BMI Categories

Total
17 19 21 23 25 27 29
n 18, .4 80_, 172, , 13, 4,4 51, 18,4 c4q abcd 453
% within OSSP 4.0% 17.7% 38.0% 24.9% 11.3% 4.0% 2% 100.0%
OSSP % within BMI 69.2% 60.6% 60.4% 51.1% 40.5% 52.9% 20.0% 54.6%
% of Total 2.2% 9.7% 20.7% 13.6% 6.2% 2.2% A% 54.6%
n 8. 1 cd 52 , 113, 4 108, , 4 75, 16,4 4 4, b4 376
% within OSSP 2.1% 13.8% 30.1% 28.7% 19.9% 4.3% 1.1% 100.0%
NOSSP
% within BMI 30.8% 39.4% 39.6% 48.9% 59.5% 47.1% 80.0% 45.4%
% of Total [.0% 6.3% 13.6% 13.0% 9.0% [.9% 5% 45.4%
n 26 132 285 221 126 34 5 829
% within OSSP 3.1% [5.9% 34.4% 26.7% 15.2% 4.1% 6% 100.0%
Total % within BMI 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0%
% of Total 3.1% [5.9% 34.4% 26.7% 15.2% 4.1% 6% 100.0%

BMI, Body Mass Index; OSSP, Out School Sport Practice; NOSSP, Non-out school sport Practice.
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11.7. Body Dissatisfaction and Satisfaction
Determinants.-

The differences between BMI_A and BMI_P ranks were significantly
reduced across PBMI level as observed after carting out Wilcoxon’s

independent samples test ( p<0.05, figure 9).
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Figure 12. Differences between PBMI-BMIr across PBMI categories.
Error bars represent median and 95% of confidence interval. *, p<0.05
for differences with 2nd, 3rd, 4th and 5th categories, Mann Withney s pair
sample test.#, p<0.05 for differences between Ist and 7th, MannWhitney’s
pair sample test.
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Logistic regression analysis confirm that PA, gender, age and BC
assessment group were significant predictors of BS, so boys, participants
with OSSP and those students with BC assessment had significant less

probability to report BS.

Table 20. Logistic regression model for predicting body satisfaction.

95% C.I. Nagelkerke

Variables B S.E.  Sig. B
Lower Upper R?

Constant -876 207 000 0.00

PA (OSSP=1) .28 062 000 7.43 222 2489

Gend 0.153
ender

(Male=1) 201 062 003 2.16 107 435

BC (Yes=I) 077 036 004 2.08 1[04 415

Age (years) 033 014 003 2,16 [1.07 435

PA, physical activity category (tested condition was students who had after-school sport
practice, OSSP); BC, body composition assessment category (tested condition was
students who had body composition assessment, Yes). Dependent variable was body
dissatisfaction as assessed from body shape questionnaire (score >110 = body
dissatisfaction; tested condition was body satisfaction).
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CHAPTER VI: DISCUSSION
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12. DISCUSSION.-

The main findings of this study confirm partially our final hypothesis,
so BD was not only determining by gender and age, and as hypothesized
PA participation (OSSP group) was the most important determinant
of BD. So, participants involved in OSSP had 7.43 less probabilities of
reporting BD issues. Additionally, our follow-up analysis did not confirm
the importance of total daily PA in the change of BD.The implication and

importance of these results is discussed during this section.
Body Dissatisfaction

The results of our study showed 5.4% of BD prevalence (34
participants), although 25.9% reported at least mild BIC, which means that
74.1% had none Bl concern. These results are different from those data
reported by (Ortega Becerra, 2010). Who described a lower prevalence
of dissatisfaction (52.7%). Usually, BIC are more prevalent in females than
males, which was confirmed in our sample. However, the prevalence of BIC
among male was lower (10.4%) than UK males (20%) (Furnham, Badmin, &

Sneade, 2002; Liao et al., 2010).

On average BD did not change significantly along academic level but
the prevalence in females was higher in the 3™ and 4" levels of academic
education. Nevertheless this was not in accordance with a previous study
by (Veggi AB, Lopes CS, Faerstein E, 2004) where adolescents as young as

10-13 years old were highly dissatisfied with their Bl and reject their own
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body.This did not happened in our sample where only one girl between 10-
|3 years of age reported moderate concerns with her Bl, which represent

a female prevalence of 0.2%.

The Spanish research using BSQ to determine BD in healthy
adolescents is scarce;therefore,itis difficult to establish comparisons across
all Spanish regions.The most important dataset was reported in 2003 and
average BSQ values by age groups for girls described a progressive rising
of average score with age (12-13 year old; 57.50+25.01; 15-16 year old,
75.10%£27.32 and for 17-19 year old, 76.50+30.77). The values reported in
boys were lower and none trend along age groups was observed (12-13
year old, 50.93+25.38; 15-16 year old, 51.46+22.43 and 17-19 year old,
50.56+16.31) (Baile, Maria, & Garrido, 2003). These data can be complete
with the study by (Martinez-Gémez et al,, 2009), which evaluated girls
and boys of 12 years old (63.3 +25.9 and 55.6 +18.3). Our data for boys
were similar with this latter study and slightly higher than the survey by
(Ayensa l. et al., 2002). Conversely, girls in these previous studies reported
higher dissatisfaction than ours mainly at older ages. This issue may be
confirmed in early studies with Spanish college students (Raich et al., 1996;
Baile et al., 2003), where were found even higher values (84.75 +£30.42).
Therefore, it seems that BD prevalence increase along adolescence in
girls (confirmed by increased prevalence of MOC and MAC at 3° ESO
and 4° ESO) until early adulthood.We did not find this pattern in boys,

so a similar proportion of BD categories were observed in all academic
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levels for boys. The age effect has been found also in older populations,
while adults reporting higher BIC than younger populations (Campbell &
Hausenblas, 2009). Conversely, the previously prevalence of BD in children
of primary school was lower than our data (40% of girls and 25% of boys
were dissatisfied with their bodies) (Mellor et al., 2004; Linda Smolak,
2004). Accordingly, BD might continually increases across adolescence
for female and male populations, with girls continuing to report higher
negative Bl than boys (Eisenberg et al., 2005; Muth & Cash, 1997; Zaimin
Wang et al., 2005).

However, previous studies did not confirm the expectation that
BD increases with age and the results may be influenced by the tool used
to assessed BD.Therefore, BD of young and old adult women was found
to be similar when evaluated by (Fallon & Rozin, 1985). Figure Rating
Scale (BD was measured as the discrepancy between current and ideal
figure ratings) across various age groups (Altabe & Thompson, 1996; Sue
Lamb, Jackson, Cassiday, & Priest, 1993; Fallon & Rozin, 1985; Stevens &

Tiggemann, 1998;Tiggemann & Lynch, 2001).

These changes might be related with maturation and progressive
change of social interest, which may affect differently girls. It has been
suggested that this different BD issue may be due to greater awareness
of social pressure, less tolerance criticizes, worse Bl perception and
emotional stress in comparison to the boys. Among, the main agents

driven this alterations, media and other social institutions showing an ideal
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but unrealistic Bl have been suggested as plausible responsible (Koyuncu,

Tok, Canpolat, & Catikkas, 2010).

Fluctuations in Bl dissatisfaction are more than an aesthetic issue
and could turn in deleterious acute consequences for adolescents’ health
and in middle and long-term would affect adult health, so it has been
described people who are dissatisfied with their Bl have a higher risk
of acquiring potentially negative habits, such as: dieting, induced vomiting,
use of diuretics, laxatives and anorectics use (Striegel-Moore, 1997). All
together this results could provide a plausible connection of BD and more
prevalent ED in females than males; however this hypothesis must be
confirmed in clinical trials.Additionally, our data confirm that this problem
is far to be resolved since the prevalence in our educative center continues

to be similar with that reported ten years ago (Baile et al., 2003).

PE classes could be one of the most important ways to localize
an early Bl distortion and help to resolve it. During PE adolescents have
an excellent opportunity to compare their bodies and PE teacher may
propose activities in order to help students to compare their body with
realistic and healthy models.These activities may promote an improved Bl
perception, which has been suggested as a plausible factor for BD when
body self-perception is modified.We have analyzed Bl perception to try to

establish a relationship between BD, Bl perception and PA variables.
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Body Image perception

On the perception of Bl it is remarkable to note that 68.4% of
adolescents perceived themself incorrectly (74.4 % of girls and 33.1% of
boys), of which 22.4% do think having a smaller BMI than they actually
had and 46% did it by overestimating their actual BMI; so considering
they had more weight and size than real. Our data were not similar
with other Spanish study reporting 52.3% and 38.7% of boys and girls
respectively had right BMI self-perception, and 29.2% of boys and 8.6%
of girls were thinner than their body self perceptions; although 41.1%
of the girls and 18.5% of boys were heavier (P Montero, Morales, &
Carbajal, 2004; Sherblom & Rust,2004) in this study reported that 10.5%
was overweight, 13.6% unlimited of overweight. Another discrepancy
between perceptions and real BMI of overweight and obesity boys and

girls, more than half perceive ok.

These dissimilarities may be due related to primarily age with
differences between samples, so (P Montero et al., 2004) survey analyzed
adults between |8-35years old our sample was only adolescents.Thus it seems
that young adults, whom are physically and psychologically more matures,
perceive themselves better than adolescents (P Montero et al., 2004). We
could partially ratify this hypothesis in our sample since a significant negative
correlation between age and BMI_A-BMI_P was observed and although
when analyzed by academic level data were not statistically different, more

outliers were observed at 3° ESO and 4° ESO courses.
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With other Spanish study reporting 46.2% and 37.4% of boys and
girls respectively had right BMI self-perception, and 25.3% of boys and
12.3% of girls were thinner than their body self perceptions; although
50.2% of the girls and 28.6.1% of boys were heavier (Gonzalez-Montero de
Espinosa, M.André,A. Garcia-Petuya, E. Lopez-Ejeda, N. Mora,A. Marrodan,
2010). These data are similar to those obtained in our study and may be

due to the sample from which this made on Spanish adolescents students.

The grade of distortion (difference between perceived BMI and
actual BMI) was negatively associated with BMI, which means that higher
BMI higher underestimation, and the opposite might be true for extremely
low BMI (excessive thinness). Our coefficients of correlation were similar
with other studies (Fingeret et al., 2004;A. D. Stewart, Benson, Michanikou,
Tsiota, & Narli, 2003) although the variable they analyzed was current
body size (CBS) and as consequence their correlations were positive and
not negative. The correlation between BMI and CBS is often considerer
one of the most important measures of concurrent validity for body self-
perception (A. Stunkard, 2000). We could confirm this fact with our BC
data, which confirm that more adiposity (FM and FMI) or muscularity

(FFM and FFMI) lower BD at least in adolescents.

Regarding gender differences, it has been commonly reported
that there is more probability women perceive themselves as overweight
(Halmi, 1983; Cash & Green, 1986) more worried about being or becoming

fat and express greater concern with dieting and body weight (Kelly JT et
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al 1983). In a figure drawing test, college-age women rated their current
figures as heavier than the desired or ideal figure. In contrast, men’s ratings
of their current figures corresponded to the ideal (Drewnowski & Yee,
1987). However, we could not confirm this difference between girls and

boys.

As pointed outin the previous paragraph,we found a high prevalence
of alliterated BIP. In Spanish college students 55% of women and 63% of
men had a distorted judgment of their body (Miguez Bernardez, Montana
Miguélez, Gonzalez Carnero, & Gonzalez Rodriguez, 2011). Similarly,
research across undergraduate college students in Austria, France and
USA observed a wide discrepancy between men’s actual body satisfaction

and their ideal Bl (Pope H.G. et al., 2000).

A plausible reason of this high rate of Bl distortion among women
could be the widely accepted ideal of a slim and fragile body shape makes
it difficult for young girls to accept the puberty-related alterations of their
bodies (Holsen et al.,2012; Linda Smolak,2004). So, while 58.3% of women
with a normal BMI category rate themselves above their ideal body mass,
only 23.5% of men do it.This failure to resemble with an ideal model may
cause a high degree of BD, which along with other factors are source for
more serious disorders such as anorexia, bulimia and vigorexia (Neumark-
Sztainer et al., 2006). We did not obtain any valid measurement of ideal
body shape so we could not confirm any relationship between current and

ideal Bl in order to confirm a physical dissatisfaction (difference between
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current, perceived and ideal Bl). Nonetheless, it was important to note that
only 30.8% perceived themselves correctly, which is a lower prevalence
than that found to BS, which could mean a wrong self-perception does not
imply always a body self-perception distortion. Although our correlation
coefficient analysis confirm an inverse relationship between BD and self-
perception distortion, therefore there would be a possible association
indicating those adolescents, whom overestimated their BMI| reported
higher rates of dissatisfaction; also, a BMI underestimation was associated
with lower rate of BD. In fact, we barely observed participants with a
BSQ score above |11 points (one case in boys), which is the cut off for
moderate or marked Bl concerns, among those with positive values of

BMI_A-BMI_P (those with higher current BMI than perceived BMI).

Additionally, there were a higher percentage of students with OSSP
among those that rated themselves in the two lowest categories of perceived
BMI (BMI drawings), and the opposite was true for the highest BMI category
(table 18).This could be related with the grade of body self-perception distortion
since the latter was higher in the extreme categories of perceived BMI (BMI

drawings, figure 12) and inversely correlated with PAQ-A score (PA).

Alltogether,our data may suggest ouradolescentsare representative
of Spanish body self-perception average, which may not be affected by
sex, and is negatively associated with BD (BSQ score) and PAQ-A score;
indicating volume of total daily PA could be play a role for diminishing

overestimation of body self-perception.
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Physical Activity on Body image variables.

As expected from other Spanish and European dataset
(Commission, 2010) low regular involvement in PA (55.3%), although
there were differences by gender and a higher percentage of males were
involved in OSSP (male 71.8% vs. 39.9% female) and the majority of girls
(60.1%) were not involved in any OSSP.Those data were in accordance
with other study (Jankauskiene & Kardelis, 2005), that showed that only
I'1.6% of the girls practiced regularly PA,29.6% were irregular and 58.8%
were not engage in any form of leisure PA.In this study the main reason to
engage in PA was to improve the Bl (45.2%), health improvement (33.6%)
and 21.2% reported other motives. Gender influences significantly on
the results. Most studies show a difference in PA of about 20 % among
boys and girls. Moreover, in some age groups, especially at the end of the
school years, the percentage of girls who do not perform any practice of
sport and PA rises to almost half of the population (about 47 %), while
in the case of children this percentage decreases to approximately 25%

(Hernandez Alvarez, 2010; Babey, Hastert, Yu, & Brown, 2008).

Although some studies have suggested that the amount of PA
declines with age (van Mechelen,Twisk, Post, Snel,& Kemper,;2000) we could
no find any significant correlation or difference between age or academic
level and total daily PA (PAQ-A score), as consequence the relationships
between PA and BI variables might not be affected by multicollinearity.

Finally, our differences must not be influenced by school environment,
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since we did not find different proportions of participation by school.

The Relationship between Bl and PA have been well documented
in previous studies (Finne, Bucksch, Lampert, & Kolip, 201 |; Fountoulakis,
C., & Grogan, 2004). Adolescents with more positive Bl may engage in PA
because they do not perceive barriers to exhibit their bodies in public
settings; this permitted us to speculate that PA may play a role in BIP and

BS/BD.

Evidence from previous studies appears to suggest that some
experience in PA is associated with better Bl (Alley, 1991; L. A. Tucker
& Mortell, 1993; Parks & Read, 1997; Camacho M|, Fernandez E, 2006;
Campbell & Hausenblas, 2009; Urrutia, Azpillaga, de Cos, & Munoz, 2010;
Slater & Tiggemann, 201 |; Finne et al., 201 ). In our analysis by groups
of after-school sport and PA practice, significant differences in mean
ranks of BC variables were found, except for weight and FFMI. BD was
also significantly different between PA practice groups, so OSSP group
reported a lower score in the BSQ and perceived BMI. In our knowledge
there are not previous studies considering OSSP and NOSSP groups as
an independent variable of Bl, although there have been published analysis
that have considered the sport practice as indicator BS or BD (Jaffee et
al., 1999), and it seems that playing on school or non-school sport teams
was associated with better BS (Kopcakova et al, 2014) and Body self
perceptions (Veselska, Madarasova Geckova, Reijneveld, & van Dijk, 201 1).

Therefore, it was hypothesized that participation in OSSP and total daily
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PA has a strong relevance for an enhanced body self-perception and thus a
lower likelihood of BD, we could confirm this hypothesis by the significant
negative correlation between PAQ-A score and BSQ score, and also from
the significant differences on BSQ score ranks between NOSSP and OSSP,
which is in accordance with previous studies (Martinez-Gémez D, 2007;

Martinez-Gomez et al., 2009).

Gender seems to play an important role in the connection
between Bl and PA (Gillison, Standage, & Skevington, 201 1), for example
adolescent girls, who are engaged in PA practice perceive the latter as a
sort of duty, and their motivation for PA may be related to their physical
attractiveness, health benefits and feeling good about themselves, which
may be connected with the way they perceive themselves (Gillison et al.,
201 1).While boys self-perception did not play such an important role as
in girls, because their motivation for PA differs from girls. Boys are more
engaged in team sports with the aim of being part of peer relationships,
which is not connected directly with the way they perceive themselves
(Veselska et al., 201 1). In our adolescents, Bl self-perception had similar
proportions of after-school sport practice for lower (17) and upper (27
and 29) extreme categories. It was also interesting to note that there
were more adolescents in the OSSP group in the BMI groups of those
adolescents that perceived themselves as healthy (groups 19,21 and 23).
However, correlation analysis did not confirm a significant association

between BMI_A-BMI_P difference and total daily PA (PAQ-A score), and
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so we cannot confirm the hypothesis more volume of PA better body self-
perception. Our result must be in accordance with findings from previous
study, where the individual difference in actual body size and perceived
body size or body size discrepancies have potential negative consequences
for exercise motivation and this relationship differs among males and
females, In contrast, other studies support the notion that participation in
sports and activities that have a strong focus on appearance is related to
higher levels of BIC (Slater & Tiggemann, 201 |; Ingledew, Hardy, & Cooper,
1995; Ingledew & Sullivan, 2002).

A probable explanation for the previous disagreement could be
related with body weight status and adiposity. So, some authors suggested
relationship between PA and body self-perception may be valid only
for obese and overweight people, who are more dissatisfied with their
body sizes than normal weight people (Schwartz & Brownell, 2004) and
reported higher Bl scores (Fowler, 1989). Our results supported partially
this evidence since significant negative correlations were found between
BMI_A-BMI_P and all indexes of adiposity (FM, BMI and FMI). Several
factors may have contributed to the high BSQ scores of the obese and
overweight subjects. Firstly, since they are not extremely overweight,
they may have been experienced to less negative social feedbacks. On
the other hand, since the overweight adolescents does not have a large
amount of weight to lose. Third, views on ideal weight status as defined

by the norms of current society have changed in the last few years, with
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the trend towards more tolerance and acceptance of the big body shapes.

The association between BID and PA has not yet been properly
explored in quantitative research, and there is little evidence on the
association between Bl and PA in boys still. Inferences from previous
studies (Kantanista, Osinski, Borowiec, Tomczak, & Krol-Zielinska, 2015;
Monteiro et al, 201 1) concluded that higher levels of PA in adolescents
had a protective effect on BD, which is independent of BMI or gender.We
could confirm this evidence in our correlational analysis by an inverse
relationship between PAQ-A and BSQ scores. Additionally, the logistic
regression analysis, confirm PA participation is main determinant of BS
independently of gender and age. Nonetheless, past research revealed
that physical abilities must be the most important dimension of BS for
boys (McCabe, A. E.,, Roberts, B.T., & Morris, 1991) and BMI is positively
associated with BD (Newman, Thompson, & Roberts, 2006; Wardle &
Cooke, 2005), as confirmed too in this sample of adolescents. In this line,
it has been found participants between 9-23 years old, whom performed
more PA and showed better self-concept of them (Moreno, Cervelld, &

Moreno, 2008).

Sport and leisure time activities are not part of the lifestyle of
the majority of the Spanish females and the value of PA or sport for
Bl perception is not well understood. It has been speculated that body-
related perceptions may have lower importance than ability and fitness in

determining female adolescents’ PA behaviors (JM Moreno, ACM Baena,
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2012). As consequence, information on the main difficulties to practice
PA during leisure-time physical activities may provide clues to implement
institutional actions aiming at the increase of this practice, preferably with

the use of spaces at out-of school of time.

BD was strongly related with PA variables, conversely BIP was
not associated with PA in the whole sample, although OSSP was more
prevalent among students, whom qualified themselves in healthy BMI
groups, this does not imply any positive relationship. The correlation
analysis by gender confirms a significant inverse relationship between BIP

and PAQ-A score for boys (rho= - 0.155) but not for girls.

This lack of association between PA and Bl perception in girls could
be explain by feelings of alienation arising from being unable to conform
to a desired physique and conflict between sport participation and female
ideology (N Armstrong & McManus, 1994).Also, early pubertal maturation
may lead to low PA for variety of reason including both intrapersonal
factor (e.g. body self-esteem, depression and perceived skillfulness) and
interpersonal factor,which could be a reason to explain that early-maturing
girls report a poorer Bl perception than later maturing ones (Graber JA,
Brooks-Gunn J, 1999).This finding could also be supported by having less
discriminated function of body attractiveness for PA of girl (Hagger, Basil,

& Stambulova, 1998).
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Body Mass Index, Body Image and Physical Activity

A paradigm for a PA-related improvement in Bl variables (BIP and
as consequence BS) could be suggested by the influence of PA in BMI or
BC variables. So, a first simplistic hypothetical mechanism would be more
PA healthier BMI or BC, as consequence improved self-perception and
Bl satisfaction. On the other hand, exercise and PA has been proved to
influence the activity of proprioceptive sense, which may help to perceive
accurately body shape and body weight (Proske & Gandevia, 2012). We
could not obtain any neurophysiological measurements to confirm these
mechanisms, but a relationship between Bl variables and BMI/BC adjusted
by PA score and Bl and BMI differences between OSSP groups may be a
first step to prove this hypothesis. Additionally, if this mechanism is just
related with BMI or BC analysis will add up additional information, it is

also part of this discussion (next section of the discussion).

The association between BMI, Bl and PA has been widely reported
along the vital cycle (Mullan & Markland, 1997; Wilson, Tripp, & Boland,
2005) as higher BMI higher BSQ score. In the vast majority of studies,
where a positive effect between exercise and Bl was reported, PA was the
best predictor of Bl Satisfaction for male adolescents (See in Table 20). Our
BMI values were positively correlated with BS for both males and females,
and negatively with BMI self-perception. These finding were consistent
with the previous research that indicated a negative relationship between

BMI and Bl such as BMI perception (McCabe & Ricciardelli,2003; Morano,
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Colella, & Capranica, 201 ). A plausible connection between BMI, PA and
BS was difficult to establish since no significant differences in BMI were
found between groups of OSSP, which is accordance with a previous study

(Lindomar da Silva-Filho,Alethéa C.Rabelo-Leitao, 2008).

We could observe strong associations between BMI and both BIP
which may suggests BMI is important either body satisfaction and BIP
during adolescence as proposed previously (Eisenberg, Neumark-Sztainer,
Story, & Perry,2005; Mellor et al.,2004; Morano et al.,201 |).Although, only
BSQ score (BD) was significantly different between OSSP groups, which
may limit the importance of PA as a determinant of Bl perception, which
in accordance with a previous study (Lubans & CIiff, 2011). Moreover,
the importance of participating in PA may be independent of relationship
between BMI and BSQ score, since BMI between OSSP groups was not
significantly different each other. This latter fact was confirmed in our

logistic regression model, where OSSP was a predictor of BS but not BMI.

This study may complete current knowledge such that PA
participation may follow the efficacy (PA as category) and efficiency
criteria (PA as a continuous variable and plausible dose-response effect).
So, our results have shown PA participation (OSSP group) may help to
obtain better BSQ scores than none participation (efficacy criterion).
Additionally, the negative relationship between BSQ and PA scores
suggested higher volume of PA more BS (efficiency criterion).In previous

studies have been focused mainly in the efficacy criteria (Furnham &
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Calnan, 1998; Krane, 2001) and limited types of exercise (Williams &
Cash, 2001).Although, there has not been enough evidence, where both
efficiency and efficacy criteria have been analyzed in the same sample.
These results may confirm and agree with previous research reporting
separately a significant association between PA (efficiency criteria) and
Bl (Wetterhahn, Hanson, & Levy, 2002; Williams & Cash, 2001), and that
participation in PA (efficacy criteria) Bl (Mirza, Davis, & Yanovski, 2005;
Furnham & Calnan, 1998; Krane, 2001), although only for BD in line
with earlier studies (Markland, 1999; Crocker, Eklund, & Kowalski, 2000;
Hagger et al,, 1998; Raudsepp & Liblik, 2002; Stein et al., 2000). Finally
it is important to note that we classified students as physically active, if
they met at leas two days a week with one-hour duration of PE classes
plus after school regular PA or sports practice. This may explain the
discordance between current findings and that of previous research and
Bl may provide different conclusions depending on the measure of PA
used (Michael | Duncan, Al-Nakeeb, Nevill, & Jones, 2006; M. J. Duncan,
2004).

While gender and age influence healthy BMI values (Cole et al,
2000), it could be suggested they have impact in the previously suggested
PA-related mechanism, which connect PA, BMI and Bl. BMI increases along
childhood and adolescence and influences the BIP and appearance both
men and women (Holsen et al., 2012).We could confirm the influence of

age since it was a significant predictor of BS.
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Regarding gender it seems Bl and appearance are important for
the participation of PA among adolescents of both sexes (Biddle & Fuchs,
2009); however we found boys were more provable satisfied with their
bodies than girls, which was consistent with other studies (Kowalski
et al,, 2004) but independently of PA participation (differences in BSQ
score for boys were higher than girls in both OSSP groups and the B
coefficient was positive in the logistic regression). Furthermore, PA
participation was lower in females than males but not Z-score BMI, which
may suggests again PA was most important than BMI for reporting BS.
According to recent research (Gomez-Lopez, Gallegos, & Extremera,
2010) participation in PA during leisure time decreases with aging, and
women spend less time practicing moderate and vigorous PA.This could
be influenced by the fact women need social support to exercise while
men rely more in environmental factors (Sallis JF Owen N, 2008), which
may explain progressively low participation of women in PA outside the

home, indicating possible stereotypes sexual level.

Our cross-sectional findings are consistent with the study by
(Monteiro etal.,201 I),who concluded that higher levels of PA in adolescent
had a protective effect on Bl dissatisfaction, which was independent of BMI
of gender. Nevertheless, this analysis must not imply causality and follow-
up studies and randomized control trials must be conducted in order to

confirm these data.

In a subset of sample we assessed longitudinal changes during

RELATIONSHIP BETWEEN BODY IMAGE AND PHYSICAL ACTIVITY ON SPANISH ADOLESCENTS



Discussion 14]

one year.We could not find any relationship between PA and BSQ score
changes. A previous longitudinal study explored associations between BS
and health behaviors in adolescent boys and girls (Neumark-Sztainer et
al., 2006), and they observed among females that lower levels of BS were
associated with lower levels of PA independently of BMI. Additionally,
results from other study (Hellin & Moreno, 2007) stood out that students
who practice extracurricular sports have better scores on the body
attractive, physically perceived more competent and better than their
peers less active fitness, which was confirmed by the same group in other
analysis (Moreno et al., 2008). These studies confirmed earlier cross-
sectional analysis in a sample of Valencian students found that Bl of the
subjects improved with increasing their level of PA. (Pastor, Balaguer, &
Garcia-Merita, 2003), in accordance with our transversal study but not

with the follow-up results.

There is still another controversy in the literature concerning
the positive or negative effect of PA participation on Bl variables. Some
authors have proposed participation in PA is associated with a positive
Bl (M), 2005), a statement that had been confirmed more than fifteen
years ago in intervention programs (L.A.Tucker & Mortell, 1993;Williams
& Cash, 2001). A second line of evidence pointed out to a potentially
negative effect of exercise on Bl based on the relationship between the
influence of practice and athletic performance and body perception of

the subject and the likelihood of ED.This is a problem more related with
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thinness and maybe athletic performance, so an excessive concern with
the body size and shape may lead to undergo to a higher probability ED
(Williamson et al., 1993). Although, anorexia and bulimic syndrome are
prevalent and important concerns in our society (Pelaez Fernandez, Raich
i Escursell, & Labrador Encinas, 2010); we barely recorded and assessed
adolescents with excessive thinness and BD, which did not permit us
to conduct a specific analysis by BMI categories (thinness, normal and
overweight). However, in our ITT analysis by BC the group of adolescents,
who accepted to participate in the BC assessment, had a higher probability
to report BS.We speculate we could be analyzing a biased sample not only
in BC variables but also for BMI, PA and Bl variables; thus those with more

serious concerns might not accept to participate in the study.

All these latter results and conclusions may be influence by the
BMI does not inform about actual BC, and some of the differences we
found between boys and girls could be influenced by difference in BC.
Additionally, BMI healthy cut off change significantly every half year during
adolescence (Cole et al., 2000) and as consequence adiposity assessment
may be affected.Therefore, the analysis of the results from a BC perspective

could contribute with additional information.

Body Composition, Body Image and Physical Activity

There is few evidence relating BC, PA and Bl variables. Only some
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studies with young adults has provided information in this regard (Fingeret
et al.,2004;Williamson et al., 1993;Teixeira et al.,2006;Teixeira PJ I, Carraga

EV, Markland D, Silva MN, 2012)).

In our study,BC variables (% FM,FM, FFM, FMI, FFMI) were positively
correlated with BS, although the coefficients of correlation were similar or
even lower than for BMI. Moreover, all variables were positively correlated
with BSQ score, which may indicate that there is not any specific effect
related with a BC component. This result can also confirm that using
BMI values is enough to obtain valid results as to evaluate Bl-related risk

without requiring a more comprehensive analysis of the variables of BC.

Body dissatisfaction and Satisfaction determinants

Findings from previous research had reported overweight young
females were more dissatisfied with their Bl (Kakeshita & de Sousa
Almeida, 2006), however, our results could not confirm this hypothesis.
This discrepancy may be might be explained by the differences on
subjects’ characteristics enrolled in the studies, so other studies have only
included female university students (Raich et al., 1996; Kakeshita & de
Sousa Almeida, 2006;Weaver & Byers, 2006; Di Pietro & Silveira, 2009).We
included boys and girls under eighteen years old and this without doubt

influenced our results.

Female populations are at higher risk for negative Bl than male
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population (Elgin & Pritchard, 2006; Feingold & Mazzella, 1998). In our
study, gender was a main determinant of BD, so adjusted odd ratios
analysis indicated boys had 2.16 times higher probability of being classified
as body satisfied than women.Age was another significant determinant of
BS, with a positive odds ratio, which indicate that every year adolescents
had 2.16 more probabilities to qualified themselves as body satisfied, this
may be in agreement with our data of BD prevalence, where females has
higher proportion of BD in the 4* level of education than the lower levels,
but males did not showed this tendency. The group with BC analysis had
a significant B coefficient and was included in the BS prediction model,
however we cannot give any rational explanation for this fact. Finally, PA
was the most important determinant of BS, which was independent of
BMI, age and gender. The mechanistic model that explains these results
remains to be described, and may be an interesting starting point for

future research.

These age differences were also confirmed after controlling for
BMI, thus suggesting that other factor were involved in these changes
during the transition from childhood to adolescence. In this stage of life,
not only physical transformation of the body, but also emotional changes,
and social expectations and responsibilities can modify self-perceptions,

attitudes and behavior in adolescents (Waylen, A., &Wolke, 2004).
Inverse Hypothesis

In this study we suggest PA as independent variable and Bl variables
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as dependent, however this is not always accepted in the literature and
an opposite relationship has been suggested. Bl could also identified
as a barrier to exercise, negative Bl has been described as a primary
reason to exercise participation (Brudzynski & Ebben, 2010; Slater &
Tiggemann, 201 1). For example, (Biddle & Fuchs, 2009) reported that Bl
and appearance were important for PA participation of female adolescent.
Additionally, female adolescents may need of social support for PA
participations, in accordance with (Dowda, Dishman, Pfeiffer; & Pate, 2007)
social support from significant others during the adolescence period may
be an influencing factor for PA of females. However, we did not analyze
this hypothesis, which requires a different study design and instruments,

but open interesting future research line.

Our results are especially important since it has been shown
that the health status, perceived Bl and self-esteem are significantly and
positively associated (Urrutia et al., 2010) that PA and sports are means
improve the health of the subject and prevent obesity (Katzmarzyk,
Janssen, & Ardern, 2003) and that these practices have a positive effect on

the physical aspect and the pleasure associated (Alley, 1991).
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CHAPTERVII: LONGITUDINAL
STUDY.
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I3. Longitudinal Changes in Body Satisfaction
and Body Self-perception.-

As expected age, height and weight changed after a year of follow-
up. Conversely, BMI and total daily PA as estimated from PAQ-A score
did not modify (table 21). Regarding Bl variables, BS was significantly
diminished as assessed by BSQ and students rated significantly lower at

first year than at second year of assessment their body self-perception

(table 21).

Table 21. Changes in morphological variables, total daily physical activity,
body satisfaction and body self-perception after |-year of follow-up.

Wilcoxon Signed Ranks

2011 2012
Variables T.
Median Range  Median Range -Ranks +Ranks  Sig.
Age (vears) 13.0 6.0 13.5 6.0 0 123 ek
Height (m) 6 05 1.6 0.5 5 120 otk

Weight (kg 492 509 550 625 14 108 e
BMI  (kgim}) 198 174 202 167 72 53

PAQ-A 28 29 28 32 60 60
BSQ 480 750 620 920 35 63 ik
BMILP (kgm?) 210 140 210 100 53 37 *

BMI, Body mass index, PAQ-A, Physical Activity Questionnaire for
Adolescents; BSQ, Body Shape Questionnaire; BMI_P, Body mass index
perceive.
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After calculating absolute and relative (%) changes for BS (BSQ
score) and PA (PAQ-A score) and split the results by gender, we could
confirm that girls increased BD (higher score higher dissatisfaction)
changed significantly either as percentage or absolute values. Moreover,
these increments were significantly higher in girls than boys, whom only
increase significantly the relative change (figure |13). Regarding changes in
PA, either boys or girls did not modify significantly their absolute total
daily PA (difference PAQ-A 2011-2012 = 0.155 +0.84| and -0.172 +0.728,
girls and boys; p>0.05 for both), but girls increase their relative PAQ-A
score (10.3 +38.3%; p<0.05). Nevertheless, change differences between
boys and girls were statistically significant both absolute (0.327 +0.140;
p<0.05) and relative (13.7 £6.2%; p<0.05). None significant correlations

were found between changes in PAQ-A score and any Bl variable.
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Figure 13. Absolute and relative changes (%) of body satisfaction
(assessed by body shape questionnaire (BSQ)) after |-year follow-up in
adolescents. Error bars represent means and standard deviation.

% and *, indicate p<0.00/ and p<0.05 respectively for one sample T-test
between the mean change and “0”.

H#it, indicates p<0.00/ for paired sample T-test between boys and girls.
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Finally, we tried to explore associations between changes in BSQ and total
daily physical activity but we could find none association among these

variables.

14. DISCUSSION LONGITUDINAL
STUDY.-

Regarding de longitudinal analysis, the main findings were we observed
adolescent reported significantly higher BSQ scores and lower BMI_P
categories at second year than at the first. Moreover, these changes different
between genders and only boys had a significant increase in absolute values;
both scores were different when expressed as a percent of change, but the
effect size in boys was higher than girls. Since our participants, were in the
pubertal transition we can speculate that some hormonal and sociocultural
variables maybe responsible for this increase in BD (BSQ score), however
we had not any assessment of these variables, so we cannot confirm this
hypothesis. In the cross sectional study, we describe that PA was a significant
determinant of BD, which is in accordance with a meta-analysis of 57 studies
(Campbell & Hausenblas, 2009), where PA intervention prove to influence
changes in BD, however the changes in PA-Score was not associated with
changes in BSQ, which may confirm that the quantity of PA assessed by
PAQ-A did not explain changes in BD.This results do not may invalidate the
utility of PA to manage BD or be in disagreement with the meta-analysis,

since our adolescents did not change significantly PA.
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BMI_P was reduced significantly, which means that they perceive
themselves thinner although their BMI had not changed after the one-year
of follow-up.The mechanism and reasons related with this misperception
are not completely well described but wishes of thinner body shape may
be plausible. This results is partially supported by previous studies, which
suggests social issues as the origin of eating-related disorders and other
psychological disturbances well-documented during adolescence, which
are usually more prevalent among girls (Siegel, Yancey, Aneshensel, &
Schuler, 1999; ter Bogt et al., 2006).This difference is kept even in athletes,
so in (Parks & Read, 1997), 40% of females athletes from different sports
overestimated 2 drawing levels with respect to their actual BMI, while that
happened in 3% of males only. Considering our results we could confirm

that the alteration in BMI_P and BD may be closely related.

It was still paradoxical that BSQ modification was higher in boys
than girls and PA was increased significantly only in girls, and the later had
greater positive changes than boys.These results are in disagreement with
other studies, where a decrease in the PA practice during adolescence
(Hallal, Victora, Azevedo, & Wells, 2006; Gomez-Lopez et al., 2010) was
described mainly in girls (Kopcakova et al., 2014; Butt,Weinberg, Breckon,
& Claytor, 201 1).This could help to explain the lower levels of BSQ score
in girls,and we hypothesize that could be related with the aim of preserve
the weight and Bl during the pubertal transition during adolescence.

However, it has been described that the desire of an improved Bl must
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not be enough to engage in higher levels of PA an so intrinsic motivation
and intention to exercise are conditions of a consistent practice (Boone

& Leadbeater, 2006).

It was interesting to confirm that even with significant changes in
BD (BSQ) and body self-perception (BMI_P), we could no find differences
in BMI (table 21), which may confirm an non-morphological dependent
of Bl. However, height and weight chang