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Purpose: To evaluate whether body dissatisfaction is associated with disordered eating
symptoms in Finnish pre-adolescents, and to assess the moderator effects of gender
and body mass index (BMI) on this association.

Methods: We included 10,526 9-12-years-old pre-adolescents at baseline from the
Finnish Health in Teens (Fin-HIT) cohort. Odds ratio (OR) for disordered eating
symptoms were estimated using unconditional logistic regression.

Results: A high percentage of pre-adolescents reported body dissatisfaction: 30.0%
wanted a smaller body and 9.3% wanted a larger body. Only 2.2% of the participants
had disordered eating symptoms. Pre-adolescents who wanted a larger (OR=2.83;
95% CI: 1.68-4.78) or smaller body (OR=4.48; 95% CI: 3.20-6.26) had a higher risk of
having disordered eating symptoms, compared to pre-adolescents satisfied with their
body. Among pre-adolescents who wanted a smaller body, the effect of body
dissatisfaction was more pronounced among girls (OR=5.00; 95% CI: 3.25-7.70) than
boys, and among normal-weight (OR=6.82; 95% CI: 4.53-10.25) and underweight
(OR=23.23; 95% ClI: 5.31-101.61) than overweight pre-adolescents.

Conclusions: Body dissatisfaction is associated with disordered eating symptoms
especially among girls, and those who are underweight, and normal-weight. Our study
suggests that, in the prevention of eating disorders, special attention should be given
to pre-adolescents with body dissatisfaction.
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ABSTRACT

Purpose: To evaluate whether body dissatisfaction is associated with disordered eating symptoms in
Finnish pre-adolescents, and to assess the moderator effects of gender and body mass index (BMI)
on this association.

Methods: We included 10,526 9-12-years-old pre-adolescents at baseline from the Finnish Health in
Teens (Fin-HIT) cohort. We used the Children’s Eating Attitudes Test (ChEAT) for assessing
disordered eating symptoms and a pictoral instrument for evaluating body dissatisfaction, comparing
self-assessment of wanted and current body shape. Odds ratio (OR) for disordered eating symptoms
were estimated using unconditional logistic regression.

Results: A high percentage of pre-adolescents reported body dissatisfaction: 30.0% wanted a smaller
body and 9.3% wanted a larger body. Only 2.2% of the participants had disordered eating symptoms.
Pre-adolescents who wanted a larger (OR=2.83; 95% CI: 1.68-4.78) or smaller body (OR=4.48; 95%
Cl: 3.20-6.26) had a higher risk of having disordered eating symptoms, compared to pre-adolescents
satisfied with their body. Among pre-adolescents who wanted a smaller body, the effect of body
dissatisfaction was more pronounced among girls (OR=5.00; 95% CI: 3.25-7.70) than boys, and
among normal-weight (OR=6.82; 95% CI: 4.53-10.25) and underweight (OR=23.23; 95% CI: 5.31-
101.61) than overweight pre-adolescents.

Conclusions: Body dissatisfaction is associated with disordered eating symptoms especially among
girls, and those who are underweight, and normal-weight. Our study suggests that, in the prevention

of eating disorders, special attention should be given to pre-adolescents with body dissatisfaction.

Keywords: body dissatisfaction, disordered eating symptoms, pre-adolescents, BMI, Finland.



©CO~NOOOTA~AWNPE

INTRODUCTION

Body dissatisfaction and disordered eating symptoms are important factors that might influence well-
being and mental health in adolescence. Studies have shown that body dissatisfaction in adolescents
increases overtime (Bucchianeri, Arikian, Hannan, & Eisenberg, 2013; Craike et al., 2016) pointing
out that early detection is important. Body dissatisfaction may occur when a self-perceived body
shape differs from wanted body shape. Individual assessment of body image is influenced by several
psychological and social factors (Collins, 1991; Presnell, Bearman, & Stice, 2004). In general,
adolescents with body dissatisfaction perceive their bodies as larger than they actually are (Collins,
1991). A pooled-analysis showed that 10.5% of male adolescents and 32.9% of female adolescents
had a body image discrepancy, classifying themselves as overweight, even though their weight and
height indicated normal-weight (Whitehead et al., 2016). This misperception may induce body
dissatisfaction which can negatively affect health behavior among adolescents (Voelker, Reel, &
Greenleaf, 2015). The desire to have a smaller body seems to be developing as early as childhood
and is more frequent among girls (Dion et al., 2016; Presnell et al., 2004). A recent study with 9-14
years-old participants showed that 50.5% of girls wanted a smaller body compared with 35.9% of
boys (Dion et al., 2016).

Disordered eating symptoms are characterized with unhealthy eating attitudes and behaviors,
such as vomiting, skipping meals, frequent body checking, and avoiding certain foods (Rowe, 2017).
These less severe characteristics may be indicative of eating disorders diagnoses like anorexia
nervosa, bulimia nervosa, binge-eating disorder, and other specified feeding or eating disorder
(OSFED) according to Diagnostic and statistical manual of mental disorders, 5th edition (DMS-5)
(American Psychiatric Association, 2013). Eating disorders are serious mental health problems and
more frequently seen in women than men (Tylka, 2004). Binge eating disorder, the most common

disorder, is highly associated with obesity and has similar prevalence for both boys and girls
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(Guerdjikova, Mori, Casuto, & McElroy, 2017; Smink, Hoeken, & Hoek, 2012). OSFED is also
common and important since it is a heterogeneous disease combining symptoms from multiple eating
disorders and as a result, is hard to diagnose (Tylka, 2004). In European adults aged 18 to 29 years,
the estimated lifetime prevalence of eating disorders is approximately 5% (Preti et al., 2009). Few
studies have evaluated the prevalence of eating disorders in adolescents, but the studies that have
been conducted showed a prevalence of around 5% for girls and 2% for boys in European countries
(Alvarez-Malé, Castafio, & Majem, 2015; Smink, Van Hoeken, Oldehinkel, & Hoek, 2014).
Prevalence of disordered eating symptoms among 10-19-years-old adolescents is around 7%
(DeLeel, Hughes, Miller, Hipwell, & Theodore, 2009; McVey, Tweed, & Blackmore, 2004; Watson
et al.,, 2015; Yirga, Assefa Gelaw, Derso, & Wassie, 2016). Studies among children and pre-
adolescents are even rarer, however, an incidence of 2.6 cases of eating disorder per 100,000 person-
years was reported among 7-12-years-old children, and studies point out a higher risk of eating
disorder among girls in this age group (McKnight, 2003; Pinhas, Morris, Crosby, & Katzman, 2011).

Several factors and mechanisms are associated with eating disorders, such as self-worth,
negative affectivity, loneliness, lack of familial social support, overweight, and also body
dissatisfaction (Abebe, Torgersen, Lien, Hafstad, & Soest, 2014; Kirsch, Shapiro, Conley, &
Heinrichs, 2016; Veses et al., 2014). The mechanism by which body dissatisfaction affects the
development of eating disorders is unclear, but some authors argue that this relationship can be
mediated by depression, low self-esteem, dieting, and negative affect which may change adolescent’s
eating behavior (Brechan & Kvalem, 2015; Stice & Shaw, 2002). Fairburn et al (2013) proposed a
transdiagnostic model in which different eating disorders share some common traits and have
comparable characteristics, at least at some point in the disease, reflecting some similar attitudes and
behaviors (Fairburn, Cooper, & Shafran, 2003). According to this model, all eating disorders stem
directly from a core psychopathology such as extreme weight-control behavior, body checking,

thoughts about eating, shape and weight, etc. Thereby, individuals with an eating disorder are more
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demanding on themselves and they usually judge their eating habits, body, and weight more critically,
which may influence their body dissatisfaction (Fairburn et al., 2003). In turns, body dissatisfaction
leads to weight loss attempts which may be linked to poor diet and even to poor behaviors such as
vomiting (Stice & Shaw, 2002).

Studies have shown that body dissatisfaction is associated with disordered eating symptoms
in adolescents (Abebe et al., 2014; Evans et al., 2017), however, most of these studies evaluated
adolescents’ body dissatisfaction regardless of the desire for a thinner or a larger body shape (Evans
et al.,, 2017; Goldschmidt, Wall, Loth, & Neumark-Sztainer, 2015; Stice & Shaw, 2002). Our
hypothesis was that body dissatisfaction, specifically in situations where adolescents want a smaller
body, is associated with eating disordered symptoms, and that the association is stronger among girls
and pre-adolescents with a non-normal BMI. Given the limited number of studies on adolescents’
body dissatisfaction that take into account the desire to a larger or a smaller body shape, our study
proposes a more detailed analysis to the association between body image and disordered eating
symptoms. In order to better understand this relationship in Finnish pre-adolescents, the purpose of
this study was to evaluate whether body dissatisfaction is associated with disordered eating

symptoms, and evaluate the effects of gender and body mass index (BMI) on this association.

MATERIAL AND METHODS

Participants and Cohort details
This cross-sectional study included participants at baseline from the Finnish Health in Teens (Fin-

HIT) cohort, which consists of approximately 11,000 children and 10,000 parents or other adults
responsible for those adolescents (denoted as parents). All participants (henceforth denoted pre-
adolescents) were aged 9 to 12 years at recruitment in 2011-2014. Fin-HIT was conducted in a school

setting, where pre-adolescents had their weight and height measured by trained fieldworkers, and
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completed the Fin-HIT questionnaire, including questions on body image and eating disordered
symptoms, evaluated by the Eating Attitudes Test adapted for Children (ChEAT) scale. Informed
consent was obtained from all pre-adolescents and from one of their parents, and the Fin-HIT study
was approved by the Coordinating Ethics Committee of the Hospital District of Helsinki and

Uusimaa, Finland. Further details of the cohort can be found at www.finhit.fi/for-researchers. In the

present study, we included all pre-adolescents with complete baseline information on weight, height,

body image and the ChEAT in the Fin-HIT questionnaire (n=10,526).

Information on socio-demographic characteristics

Weight (in kg) and height (in m) were measured with portable, daily-calibrated digital scales
and a portable stadiometer, respectively, and were used to calculate BMI (in kg/m?), which was
categorized as underweight, normal-weight, overweight, or obese according to the Cole and Lobstein
Classification (Cole & Lobstein, 2012). Information on gender, age (in years), and language spoken
at home (Finnish, Swedish or other) was obtained from consent forms or the Fin-HIT questionnaire
and confirmed by linkage with the National Population Information System at the Population Register

Centre.

Body dissatisfaction and disordered eating symptoms information

Information on body dissatisfaction was obtained from a specific pictoral instrument for
evaluating body image in the Fin-HIT questionnaire. This instrument for body image consisted of
seven, numbered, gender-specific images illustrating body sizes ranging from very thin (number 1)
to obese (number 7) (Collins, 1991). Participants looked at these pictures and were asked 1) which
picture most resembled their current body shape; and 2) which picture most resembled the body shape
they wanted. Based on their responses to these two questions, we calculate the difference between

the wanted body and the self-assessment of current body shape for all pre-adolescents. Difference
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between the wanted and current body shape indicated body dissatisfaction. After calculation, pre-
adolescents were placed into three body image groups: smaller body, larger body and satisfied group.
The smaller body group included those who reported wanting a body shape that was smaller than the
one they chose to resemble their current body shape; the larger body group included those who
reported wanting a body shape that was larger than the one they chose to resemble their current body
shape. Pre-adolescents in the smaller and larger body group were considered to have body
dissatisfaction. The satisfied group included those who did not want a different body shape from their
current one, i.e., they are satisfied with their bodies. We also evaluated the extent of body image by
calculating the difference between the score for current body and the score for the desired body
(referred to as body image score in this study). A higher score means a higher desire to have smaller
body shape and a lower score means a higher desired to be larger body shape.

The ChEAT is a validated instrument with high reliability and internal consistency (Maloney,
McGuire, & Daniels, 1988) that consists of 26 questions to identify children with possible disordered
eating symptoms. In our study, internal consistency for ChEAT was 0.727, as measured by
Cronbach’s alpha. The higher the ChEAT score, the greater the possibility of developing an eating
disorder. In this study we used ChEAT total score with absolute values and also the total score
categorized into two groups as suggested by Maloney et al, 1988: without disordered eating

symptoms (ChEAT score <20) and with disordered eating symptoms (ChEAT score =20).

Statistical analysis
All associations between two categorical variables were assessed using chi-square tests. The
correlation between ChEAT score and score of body image discrepancy was evaluated using
Pearson’s correlation coefficient.

The association between body image (independent variable) and the two groups of disordered

eating symptoms (dependent variable) was estimated through Odds ratio (OR) and 95% confidence
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intervals (CI) by logistic regression, as disordered eating symptoms prevalence is very low in pre-
adolescents. Models were adjusted for BMI (in kg/m?), gender, age, and language spoken at home
(Finnish or Swedish). In logistic regression analyses, body image was evaluated in different models:
as a quantitative variable (body image score) and as a categorical variable with three groups (satisfied,
smaller body, and larger body).

Analyses were stratified by gender and BMI category. For all stratified analyses the interaction
effect was assessed using the likelihood ratio test, comparing models with and without the respective
terms of interaction. We adopted a 5% statistical significance level and all statistical analyses were

conducted using SAS version 9.4 statistical software.

RESULTS

Participants characteristics

In our study, 52.6% (n=5,534) of participants were girls and 47.4% (n=4,992) were boys and average
age was 11.14 (+ 0.85) years. Although most participants were satisfied with their body (60.7%;
n=6,389), there was a high percentage of pre-adolescents dissatisfied with their body: 30.0%
(n=3,154) in the smaller and 9.3% (n=983) in the larger body groups (Table 1). The average ChEAT
score for all pre-adolescents was 6.1 (+4.7), and only 2.2% (n=232) were categorized as having
disordered eating symptoms (2.8% of girls and 1.5% of boys). Most pre-adolescents were normal-
weight (73.7%; n=7,755), 11.1% (n=1,164) were underweight, and 15.3% (n=1,607) were overweight
or obese. Due to a small number of obese participants (2.6%; n=272), we combined the overweight

and obese categories.

General associations evaluated in the study
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There was an association of both body image group and disordered eating symptoms related
to BMI category (Table 2). The higher BMI category, the higher percentage of pre-adolescents with
disordered eating symptoms. Among overweight/obese participants, 73.6% (n=1,183) wanted a
smaller body shape, compared to only 4.4% (n=51) among underweight pre-adolescents. Among
underweight pre-adolescents, 35.4% (n=412) wanted a larger body, compared to 0.7% (n=11) in the
overweight/obese group (Table 2). Figure 1 shows the association between gender and body image.
Related to pre-adolescents with body dissatisfaction there were greater percentage of girls in smaller
body group (56.9%; n=1,794) than in the larger body group (49.2%; n=484). On other hand, there
were greater percentage of boys in larger body group (50.8%; n=499) compared to the smaller body

group (43.1%; n=1360).

Correlation between body image and disordered eating symptoms

In all participants, our results showed a positive correlation between body image score and
ChEAT score (Pearson's coefficient=0.222; p-valor <0.001). When we evaluated this correlation
separately in the smaller body group and in the larger body group, we noted that the correlations had
opposite directions. In the larger body group, there was an inverse correlation between body image
score and ChEAT score (Pearson's coefficient= -0.149; p-valor <0.001). However, in the smaller
body group, the correlation was positive (Pearson's coefficient=0.279; p-valor <0.001). Based on
these results, even with low correlations, we present the results of adjusted models considering body
image as a continuous variable (Table 3), but also as categorical variable, which allowed us to show
separate results for pre-adolescents with body dissatisfaction in two groups: the smaller and larger

body groups (Tables 4 and 5).

Results for logistic regression using body image as a quantitative variable
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When we considered body image as a quantitative variable (body image score) in an adjusted
model (Table 3) using body image score, we found that body image discrepancy is associated with
disordered eating symptoms (adjusted OR=2.18; 95% CI: 1.88-2.14). There was a statistically
significant interaction between gender and body image score (p<0,001) and between BMI category
and body image score (p<0.001), so results were evaluated and presented separately by gender and
BMI categories. When we stratified by BMI category statistically significant association was found
among normal-weight (OR=2.54; 95% CI: 2.09-3.09) and overweight/obese pre-adolescents
(OR=1.89; 95% CI: 1.50-2.38). Separated by gender, the association between body image score and

disordered eating symptoms were observed for both boys and girls (p<0.05) (Table 3).

Results for logistic regression using body image as a categorical variable

When we considered body image as a categorical variable in an adjusted model (Table 4), we
found that body image group, BMI, and gender influenced disordered eating symptoms. Girls had a
higher risk of disordered eating symptoms than boys (OR=1.78; 95% CI: 1.34-2.36), and
overweight/obese pre-adolescents had a higher risk of disordered eating symptoms (OR=1.79; 95%
Cl: 1.32-2.42) than normal-weight pre-adolescents. The greatest risks were related to body image
among pre-adolescents dissatisfied with their body: we found the larger body group had a high risk
of disordered eating symptoms (OR=2.83; 95% CI: 1.68-4.78), and the smaller body group had an
even higher risk (OR=4.48; 95% CI: 3.20-6.26) when compared to pre-adolescents satisfied with their
bodies (Table 4).

Results are also reported separately by BMI categories and gender (Table 5). We also found
statistically significant interaction between gender and body image groups (p=0.034) and also
between BMI category and body image groups (p<0.001). When we assessed the association between
body image and disordered eating symptoms separated by BMI groups, we found that among

underweight and normal-weight pre-adolescents, those with body dissatisfaction had a higher risk of
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disordered eating symptoms (Table 5). Among underweight pre-adolescents we found association
between body dissatisfaction and disordered eating symptoms (OR=5.96; 95% CI: 1.59-22.37 and
OR=22.23; 95% CI: 5.31-101.61, respectively for larger and smaller body groups), however the
interpretation of these results should be made with caution since the confidence intervals were broad.
Among normal-weight pre-adolescents, those in the larger body (OR=4.23; 95% CI: 2.25-7.97) or
smaller body (OR=6.82; 95% CI. 4.53-10.25) group also had a higher risk of disordered eating
symptoms compared to pre-adolescents with no body dissatisfaction (satisfied group). Among girls,
pre-adolescents in the smaller body (OR=5.0; 95% CI: 3.25-7.70) and larger body (OR=4.08; 95%
Cl: 2.13-7.83) group had a higher risk of disordered eating symptoms compared to those satisfied
with their body shape. Among boys, only pre-adolescents in the smaller body group had a risk of

disordered eating symptoms (OR=3.40; 95% CI: 1.97-5.87) (Table 5).

DISCUSSION

In this Finnish study, our main aim was to determine whether body dissatisfaction was associated
with disordered eating symptoms. We found a higher risk of disordered eating symptoms among pre-
adolescents with body dissatisfaction. The risk of disordered eating symptoms was higher among pre-
adolescents who wanted a smaller body than among those who wanted larger body, although both
groups had a higher risk than those satisfied with their body.

There are several instruments that can be used to assess disordered eating symptoms in
adolescents. We used ChEAT, an instrument adapted for children and adolescents from the EAT-26
scale, which was originally created to identify the risk of anorexia (Garner, Olmsted, & Garfinkel,
1982). A Spanish study showed that the EAT-26 is useful to indicate disordered eating symptoms
with high sensitivity and specificity among 18-year-old adolescents (Canals & Carbajo, 2002). In our

study, using a cut-off ChEAT score of 20, the frequency of pre-adolescents with disordered eating
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symptoms was 2.2% and was slightly higher among girls (2.8%) than boys (1.5%). These results are
somewhat similar to those from a study of 13-to-17-year-old American adolescents, in which the
prevalence of disordered eating symptoms was 2.8% (Kessler et al., 2012). However, they are lower
than results among even older adolescents aged up to 20 years in European countries, where the
prevalence was about 5% in girls and 2% in boys (Alvarez-Malé et al., 2015; Smink et al., 2014).
These results may be expected, considering that a Canadian study showed that the prevalence of
eating disorders increases with increasing age in adolescence (McVey et al., 2004).

Body dissatisfaction is associated with lower self-esteem and negative affect (Dion et al.,
2016; Presnell et al., 2004). We found an association between extreme BMI categories (underweight
and overweight/obese) and body dissatisfaction, wherein most overweight/obese pre-adolescents
wanted a smaller body, and a high percentage of underweight pre-adolescents wanted a larger bodly.
These results were similarly found in others studies with adolescents (Dion et al., 2016; Knowles et
al., 2014). This study showed that girls generally desire a smaller body compared with boys. This
result is consistent with findings from a Canadian study among students aged 9-14 years (Dion et al.,
2016). Other studies have shown similar results in adolescents, suggesting that this difference may
be related to girls feeling greater external pressure from their families, peers, partners, and the media
(Collins, 1991; Presnell et al., 2004). Furthermore, the desired body for boys and girls are different,
girls pursue a thin-ideal whereas boys pursue a muscular ideal (Grossbard, Neighbors, & Larimer,
2011).

As reported in other studies, our results showed an association between overweight/obese and
disordered eating symptoms (Veses et al., 2014). We also found that disordered eating symptoms
were more pronounced in girls than in boys, which is in agreement with several other studies (Abebe
et al., 2014; Hautala et al., 2008). Several differences between boys and girls may be noted. Studies
showed that puberty status is an important risk for eating disorder in girls, but these results are unclear

for boys (Klump, 2013).The onset of puberty is differently affected in boys and girls with high BMI:

11
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while in girls it is associated with early onset puberty, in boys it is associated with later onset puberty
(J. M. Lee et al., 2010; Must et al., 2005; Rosenfield, Lipton, & Drum, 2009). Girls in adolescence
may experience changes in diet and hormone levels, including elevated estradiol levels, which are
associated with disordered eating symptoms (Klump, Keel, Sisk, & Burt, 2010). Depression is
another risk factor for disordered eating and is more frequent in girls than boys (Evans et al., 2017).

We found association between body dissatisfaction and disordered eating symptoms. These
results are consistent with others studies that showed that body dissatisfaction is associated with
eating disorders symptoms (Abebe et al., 2014; Goldschmidt et al., 2015). As in other studies, when
we assessed the risk of disordered eating symptoms among pre-adolescents, we observed a higher
risk among girls and among overweight/obese pre-adolescents; this risk became even higher among
those with body dissatisfaction, especially among those who want a smaller body shape (Evans et al.,
2017; Kirsch et al., 2016; Tylka, 2004). In our study, girls who desired both a smaller and a larger
body had an increased risk of disordered eating symptoms. Other studies have shown that body
dissatisfaction can influence eating disorder symptoms, especially in women (Tylka, 2004).

When we studied the association between body image in categories and disordered eating
symptoms separately by BMI categories, we observed an increased risk of disordered eating
symptoms among normal-weight and underweight pre-adolescents regardless of body image group
(smaller or larger group), although the risk was higher among those who wanted a smaller body shape.
Individuals dissatisfied with their body may be more restricted with their eating habits. They focus
on weight loss, excessive physical activity, and dieting behaviors, which may lead to an eating
disorder (Fairburn et al., 2003). When we evaluated the association between BMI and disordered
eating symptoms, we found a higher percentage of obese pre-adolescents among those who had
disordered eating symptoms than among those who did not have disordered eating symptoms.
However, when we evaluated the association between categories of body image and disordered eating

symptoms among overweight/obese pre-adolescents, we did not find any association, indicating that

12
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overweight/obesity in itself is an important risk factor for disordered eating symptoms (Veses et al.,
2014).

One strength of our study is the fact that the population is representative of several regions of
Finland. Moreover, the large sample size allowed us to evaluate the results by gender and BMI. We
were also able to evaluate body dissatisfaction in two different groups (those who want a smaller
body and those who want a larger body shape, which is different from most studies that simply
evaluated the existence of body dissatisfaction (Evans et al., 2017; Goldschmidt et al., 2015; Stice &
Shaw, 2002). Moreover, most previous studies only evaluated the association between body image
dissatisfaction and disordered eating symptoms among women or girls (McVey et al., 2004; Tylka,
2004), while we were able to study both boys and girls.

Our study also has limitations. Some studies have indicated that socioeconomic status can
affect disordered eating symptoms and body image (H. J. Lee et al., 2013; O’Dea & Capulti, 2001;
Palma-Coca et al., 2011), while others have shown contrary results (DeLeel et al., 2009; Jones,
Bennett, Olmsted, Lawson, & Rodin, 2001). Given these inconclusive results on socioeconomic
status, and because these questions in our study were included only in parents’ questionnaires
(available for 5719 of our 10,526 study participants), we chose not to include this variable in the
models. However, we performed a sensitivity analysis adjusting for socioeconomic status among the
pre-adolescents whose parents reported this information, and the results were similar to those of the
entire sample (data not shown). Information on the importance of body shape for pre-adolescents was
missed, which may be relevant for more precise assessment of body image. Another weakness was
that our results were self-reported, which may have some bias in the participants' response, however,
the scales used in the study were previously validated (Canals & Carbajo, 2002; Chiba et al., 2016;
Maloney et al., 1988). Moreover, this is a cross-sectional study, so no prediction and causal

conclusion can be made.
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In conclusion, this study shows that body dissatisfaction is associated with disordered eating
symptoms in adolescence. Overweight was an important risk factor for disordered eating symptoms,
regardless of body dissatisfaction. Although there are several techniques to treat eating disorders,
studies have shown that treatment of body dissatisfaction can contribute to improvements in eating
disorders (Bluett et al., 2016; Diedrichs et al., 2015). Our results corroborate those of previously
published studies and suggest that, in the prevention of eating disorders, greater focus should be given
to pre-adolescents who are dissatisfied with their body image, especially among girls and those pre-

adolescents who are underweight, and normal-weight.
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Figure 1: Distribution of gender by categories of body image
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Table 1 — Characteristics of pre-adolescents by categories of Eating Attitudes Test adapted for

adolescents (ChEAT)

ChEAT
p-value
score < 20 score >= 20
Total for chi-
(n=10,294) (n=232)
square
n % n % n %
Body image satisfied 6333 61.5% 56 24.1% 6389 60.7%
smaller body 3001 29.2% 153 65.9% 3154 30.0% <0.001
larger body 960 9.3% 23 9.9% 983 9.3%
Body image (mean +- SD) 0.25+0.76 0.96+1.28 0.26 £ 0.78 <0.001?
BMI category underweight 1147 11.1% 17 7.3% 1164 11.1% <0.001
normal-weight 7624 74.1% 131 56.5% 7755 73.7%
overweight 1523 14.8% 84 36.2% 1607 15.3%
Age (mean +- SD) 11.14 +0.85 11.23+0.93 11.14 £ 0.85 0.1292
Gender girls 5378 52.2% 156 67.2% 5534 52.6%
<0.001
boys 4916 47.8% 76 32.8% 4992 47.4%
Language Finnish 9603 93.3% 205 88.4% 9808 93.2%
Swedish 440 4.3% 7 3.0% 447 4.2% <0.001
others 251 2.4% 20 8.6% 271 2.6%

2 results for Student's t-test
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Table 2 — Distribution of Eating Attitudes Test adapted for Children (ChEAT) and body

image by body mass index (BMI) categories

BMI (categories)

underweight normal-weight overweight p-value
(n=1,164) (n=7,755) (n=1,607) o for chi-
n % n % n % n % square
ChEAT score< 20 1147  98.5% 7624  98.3% 1523 94.8% 10,294  97.8%
score >= 20 17 1.5% 131 1.7% 84 5.2% 232 2.2% oo
Body  satisfied 701  602% 5275 68.0% 413 25.7% 6389  60.7%
image  smaller body 51 4.4% 1920 24.8% 1183 73.6% 3154  30.0% <0.001
larger body 412 35.4% 560 7.2% 11 0.7% 983 9.3%
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Table 3 — Odds ratio (OR) and confidence intervals (CI) for body image score related to

Eating Attitudes Test adapted for Children (ChEAT) — for all pre-adolescents and separated

by body mass index (BMI) categories and gender

ChEAT
score < 20 score >= 20
Body image OR (95% CI) p-value
(n=10,294) (n=232)
n (x SD) n (x SD)
All pre-adolescents & ° 0.25 (£ 0.76) 0.96 (+ 1.28) 2,18 (1.88; 2.52) <0.001
By BMI| 2P
underweight 0.36 (+ 0.67) 0.29 (+ 1.53) 1.05 (0.52; 2.14) 0.886
normal-weight 0.19 (+ 0.64) 0.79 (+ 1.14) 2.54 (2.09; 3.09) <0.001
overweight 0.98 (+ 0.80) 1.49 (£ 1.19) 1.89 (1.50; 2.38) <0.001
By gender 9
girls 0.28 (+ 0.75) 0.97 (+ 1.31) 2.07 (1.73; 2.48) <0.001
boys 0.21 (+ 0.76) 0.95 (+ 1.22) 2.35 (1.82; 3.05) <0.001

2 Models adjusted for gender, age, language

b Interaction between body image and BMI: p < 0,001

¢ Models adjusted for body mass index (BMI), age, language

4 Interaction between body image and gender: p < 0,001
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Table 4 — Odds ratio (OR) and confidence intervals (CI) for body image categories, body mass

index (BMI) and gender related to Eating Attitudes Test adapted for Children (ChEAT)

ChEAT
score < 20 score >= 20
OR (95% CI) p-value
(n=10,294) (n=232)
n % n %
All pre-adolescents @
Body satisfied 6333 61.5% 56 24.1% 1
image smaller body 3001 29.2% 153 65.9% 4.48 (3.20; 6.26) <0.001
larger body 960 9.3% 23 9.9% 2.83 (1.68, 4.78) <0.001
BMI normal-weight 7624 74.1% 131 56.5% 1.00
underweight 1147 11.1% 17 7.3% 0.91 (0.52; 1.60) 0.738
overweight 1523 14.8% 84 36.2% 1.79 (1.32; 2.42) <0.001
Gender boys 5378 52.2% 156 67.2% 1.00
girls 4916 47.8% 76 32.8% 1.78 (1.34; 2.36) <0.001

@ Variables in the models: Desirable body image, body mass index (BMI), gender, age, language
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Table 5 - Odds ratio (OR) and confidence intervals (Cl) for body image categories related to

Eating Attitudes Test adapted for Children (ChEAT) — separated by body mass index (BMI)

categories and gender

ChEAT
Body image score < 20 score >= 20 OR (95% CI) p-value
(n=10,294) (n=232)
n % n %
By BMI &P
Underweight satisfied 698 60.9% 3 17.6% 1
smaller body 46 4.0% 5 29.4% 23.23  (5.31;101.61) <0.001
larger body 403 35.1% 9 52.9% 5.96 (1.59; 22;37) 0.008
Normal-weight  satisfied 5242 68.8% 33 25.2% 1
smaller body 1836 24.1% 84  64.1% 6.82 (4.53;10.25)  <0.001
larger body 546 7.2% 14 10.7% 4.23 (2.25; 7.97) <0.001
Overweight satisfied 393 25.8% 20 23.8% 1
smaller body 1119 73.5% 64 76.2% 1.06 (0.63; 1.79) 0.831
larger body 11 0.7% 0 0.0% could not be estimated
By gender ¢ ¢
Girls satisfied 3225 60.0% 31 19.9% 1
smaller body 1686 31.3% 108  69.2% 5.00 (3.25; 7.70) <0.001
larger body 467 8.7% 17 10.9% 4.08 (2.13; 7.83) <0.001
Boys satisfied 3108 63.2% 25 32.9% 1
smaller body 1315 26.7% 45 59.2% 3.40 (1.97,5.87) <0.001
larger body 493 10.0% 6 7.9% 1.75 (0.69; 4.43) 0.235

2 Models adjusted for gender, age, language

b Interaction between body image and BMI: p < 0,001

¢ Models adjusted for body mass index (BMI), age, language

d Interaction between body image and gender: p=0,034
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Figure 1: Distribution of gender by categories of body image Click here to download Figure Figurel_Distribution of gender by categories of body %
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Clinical Significance Bullet Points

Pre-adolescents with body dissatisfaction have a higher risk for disordered eating
symptoms

The risk for disordered eating symptoms is even higher among those who want a smaller
body shape

Overweight is an important risk factor for disordered eating symptoms, regardless of

body dissatisfaction



