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Abstract
Background. This study examined the influence of appearance and social acceptance esteem, awareness and internalization of media
stereotypes, body size acceptance, and teasing on the weight loss and muscle-gaining behaviors of 10- to 14-year-old boys and girls.
Methods. Male (n = 670) and female (n = 788) students were drawn from one of four public senior middle schools (grades 6 – 8) in
Southern Ontario as part of a longitudinal outcome-based study. Students’ baseline self-report questionnaires, measuring the above variables,
were analyzed for the purposes of this study.
Results. A higher percentage of girls reported engaging in weight loss behaviors, whereas a higher percentage of boys admitted to muscle
gaining and the use of specific weight control methods such as laxative use and vomiting. Regression analyses revealed that internalization of
media messages and body size acceptance were equally predictive of boys’ weight loss and muscle-gaining behaviors, while teasing was
found to also predict their muscle-gaining behavior. Among the girls, appearance esteem, internalization of media stereotypes, and body size
acceptance were predictive of weight loss behaviors. None of the study variables were predictive of girls’ muscle-gaining behavior.
Conclusions. Weight loss and muscle-gaining behaviors appear to have their onset in children as young as 10 years. The findings support
the need for prevention programs that focus on media literacy and ways to decrease weight-based teasing in the school setting.
D 2004 The Institute For Cancer Prevention and Elsevier Inc. All rights reserved.
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Introduction
A recent Canadian survey revealed that by grade 6, 1 in 4
girls and 1 in 10 boys have been on a diet [1]. Similarly,
another study found that 61% of an Ontario sample of 400
girls in grades 7 and 8 reported dieting to lose weight, despite
being within a healthy weight range [2]. Restrictive dieting
in children can interfere with physical growth patterns [3],
lead to overeating and weight gain [4], or set the stage for the
development of disordered eating and eating disorders [5,6].
It is well documented that the identification of determinants for risky behaviors is essential for the development of
effective prevention and health promotion strategies [7]. In
fact, the risk literature recommends that risk (and protective)
factors be identified for specific life transitions. The early
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adolescent transition has been identified as a period of high
risk for the development of body image concerns and
disordered eating among females [8]. For example, research
examining eating problems from a developmental perspective [9] has shown that the normative challenges associated
with early adolescence can trigger the onset of body image
concerns and unhealthy dieting for girls (e.g., natural
increases in body weight and fat associated with puberty,
peer pressure to diet, onset of romantic relationships,
increases in academic expectations). In addition to normative factors, peer likeability, peer modeling, and weightbased teasing have also been linked to dieting behavior in
adolescent girls [10 – 15]. Other research has identified
protective influences against disordered eating during the
early adolescence transition. For example, one study found
that the negative influence of low physical appearance
competence on disordered eating was attenuated for middle
school girls who placed low, as compared to high, levels of
importance on physical appearance [2]. Likewise, paternal
support was found to have a protective function against
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disordered eating for those girls who experienced high, as
compared to low, levels of school-related negative events.
Findings from the aforementioned risk and protective research have assisted in the development of effective prevention programs aimed at reducing eating problems among
girls of this age group [16,17].
With the exception of studies demonstrating a link
between high BMI and disordered eating among males
[18,19], little is known about what other factors might play
a role in the development of disordered eating, or other
body-change strategies, among young males. Adolescent,
rather than younger, males have been the main focus of
research in this area. For example, one study found that
anxiety, ineffectiveness, self-esteem, and perfectionism all
predicted male disordered eating [20]. Other studies conducted with adolescent males (grades 7 – 10) found that
negative affect had a unique influence on their body-change
strategies [21], and that a drive for muscularity was linked to
their perceived popularity with peers [22], low self-esteem
and depression [23], and to feedback received from a best
male friend (e.g., encouragement to increase muscle tone)
[21]. Furthermore, research has linked appearance-based
teasing with body image dissatisfaction among adolescent
males (grades 7– 10) [24]. Longitudinal research has shown
that the adoption of normative body-change strategies (such
as muscle-gaining techniques) among males in early adolescence is associated with the use of more extreme bodychange strategies (steroid use, performance-enhancing supplements) in adolescence [18,23]. As such, the importance
of identifying factors that contribute towards the onset of
normative body-change strategies among young males is
crucial for the development of effective prevention.
Among young females, there is a dearth of research
examining the factors that predict the onset of musclegaining behaviors. Most of the risk research conducted
with early adolescent girls has focused almost exclusively
on dieting or disordered eating as an outcome measure.
One exception was a study which examined predictors of
weight loss and muscle gain in younger male and female
children (8 –11 years) [19]. However, the outcome measures in that study included children’s intentions to engage
in body-change strategies (not their actual behaviors).
Still, the findings of that study revealed that negative
affect was found to be predictive of male and females’
intentions to lose weight and gain muscle [19]. Positive
affect appeared to play a protective function towards the
development of those body-change strategies.
The present study is one of few to examine the
combined effects of individual and sociocultural factors
within a single research design. It is also one of the few to
examine the influence of those variables on 10- to 14-yearold girls and boys and their strategies to gain muscle or to
lose weight. The first goal of the study was to examine
whether weight loss and muscle-gaining behaviors have
their onset in children as young as 10 – 14 years of age;
and to explore gender and grade difference in those

behaviors. A second goal was to examine the differential
influence of the following variables on weight loss and
muscle-gaining behavior: competence and importance ratings in physical appearance and social acceptance by
peers, global self-worth, awareness and internalization of
media stereotypes, knowledge of the negative influences of
the media on body image, body size acceptance, and
teasing.

Methodology
Study sample
Participants were 1458 male (n = 670) and female (n =
788) students in grades 6– 8 (mean age = 11.74 years, SD =
0.93). The number of participants varied for each self-report
measure, as some students did not complete all questions
within the survey. No data was available on students who
did not participate in the study. Participants represent those
who completed the baseline questionnaire of a larger longitudinal study examining the effectiveness of a school-based
comprehensive intervention program. Of those who
reported, the majority of participants were Canadian born
(66%), reported English as their first language (61%), and
were living with two parents (78%). Approximately 38%
were Caucasian, 26% were South Asian, 17% were Asian,
13% were African Canadian, and the remaining 14%
identified themselves in the other category.
Additional information was collected as a means of
better describing the profile of the sample. Self-reports of
heights and weights were collected and a mean body
mass index (BMI) score and percentile value was calculated for all participants. All students were within 10% of
their ideal body weight for height and age (mean = 18.77,
SD = 3.80) [25]. With respect to the female participants’
perception of weight, 52% responded that they felt ‘just
right,’ 17% felt they were ‘underweight/somewhat underweight,’ and 31% felt they were ‘overweight/somewhat
overweight.’ Among the males, 56% felt they were ‘just
right,’ 19% felt they were ‘underweight/somewhat overweight,’ and 25% felt they were ‘overweight/somewhat
overweight.’ As a measure of pubertal status, 49% of
females answered yes to the question ‘‘Have you had
your first menstrual period?’’ No measure of puberty for
males was included.
Sampling design
Once permission to conduct the study was granted
from the participating school board, four schools within
Southern Ontario were randomly selected and matched on
size, geographic location, and cultural make-up. A letter
was then sent home to parents of all students (grades 6–
8) explaining the study’s purpose and requesting written
permission for their child’s participation. Verbal assent
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was also obtained from all of the student participants.
The overall response rate was approximately 53%. Parents
and students were informed that the purpose of the
research was to evaluate children’s attitudes and behaviors
concerning self-acceptance, healthy eating, active living,
and body image. Parents were given the opportunity to
contact the researchers by telephone or attend parent
information sessions. All students participating in the
study were asked to complete the questionnaires in their
regular classrooms. Verbal instructions for completing the
questionnaires were given by one of the study authors
with time to completion of the surveys being approximately 50 min.
Measures
Outcome variables
Weight loss and muscle-gaining behavior. Using a yes/no
response format, participants were asked to answer the
questions ‘‘Are you currently doing anything to lose
weight?’’ and ‘‘Are you currently doing anything to gain
muscle?’’ Those questions were evaluated as percentages of
students endorsing the items. Other items were also used to
measure which negative weight loss or muscle-gaining
behaviors had been endorsed over the past month [e.g.,
exercising more to lose weight/gain muscle, lifting weights
to gain muscle, skipping meals to lose weight, attending diet
group/program, taking food supplements (including the use
of steroids), etc.] [26].
Predictor variables
Competence in physical appearance and social acceptance
by peers. The Self-Perception Profile For Children [27]
was used to measure ratings of competence and importance
in the domains of physical appearance and social acceptance
by peers. An example of a competency item includes,
‘‘Some kids find it hard to make friends BUT other kids
find it’s pretty easy to make friends.’’ An example of an
importance item is ‘‘Some kids think it’s important to be
good looking in order to feel good about themselves BUT
other kids don’t think that’s very important at all.’’ For each
item, participants were asked to choose which of the two
statements most resembled them and then indicate whether
that statement was ‘‘really true’’ or ‘‘sort of true.’’ Each item
was scored on a four point scale with 1 = really negative, 2 =
sort of negative, 3 = sort of positive, 4 = really positive.
Participants were compared on mean scores of each subscale. The scale has established validity as reported by the
test authors [27] and reliability coefficients for all of the
subscales ranged from 0.71 to 0.86.
Global self-worth. The Self-Perception Profile for Children [27] was also used to measure global self-worth. An
example of a global self-worth item includes ‘‘Some kids

3

are happy with themselves as a person BUT other kids
are often not happy with themselves.’’ Items were scored
as above and the scale demonstrated acceptable reliability
(a = 0.78).
Awareness and internalization of media stereotypes. Two
subscales of the Sociocultural Attitudes Towards Appearance Questionnaire (SATAQ), awareness (six items) and
internalization (eight items) of sociocultural stereotypes,
were used in the present study [28]. Awareness subscale:
Scores ranged from 6 to 30, with higher scores representing a greater awareness of media ideals and their social
stereotypes (a = 0.78). Internalization subscale: Scores
ranged from 8 to 40 with higher scores representing a
greater internalization of the media depicted images of the
thin ideal (a = 0.89). Previously in males, the awareness
subscale has been further divided into two subtypes:
awareness of stereotypes and awareness of male muscle
stereotypes [28]; however, given the lower reliability of
the muscle subscale in our sample (a = 0.51), the total
awareness subscale was used. Participants responded with
how well they agreed with statements such as ‘‘I would
like to look like the models in the magazines’’ and ‘‘Most
people believe the thinner you are, the better you look,’’
on a five-point scale ranging from 1 = completely
disagree, 3 = neither agree nor disagree, to 5 = completely agree. Items were phrased to reflect influences
relevant to male and female adolescents. This scale has
established validity with adults [28], as well as with male
and female adolescents [29].
Knowledge of the negative influence of media on body
image. Knowledge of the negative influences of media on
body satisfaction, dieting, and muscle gaining was measured
with a four-item scale adapted from the SATAQ [29].
Participants responded with their level of agreement to
statements such as ‘‘Pictures of thin girls and women make
me wish that I were thin’’ (for females) or ‘‘Pictures of
muscular men make me wish I were more muscular’’ (for
males). Scores ranged from 4 to 16 with greater scores
identifying those with greater knowledge of media influences. The reliability coefficient in this sample was 0.75.
Body size acceptance. An adapted four-item scale [29]
from the Sociocultural Attitudes Towards Appearance Questionnaire [28] was used to asses students’ acceptance of
varying body shapes and sizes. Participants responded to
items such as ‘‘I don’t care if my friends are fat or thin’’ on a
four-point scale, ranging from 1 = strongly disagree to 4 =
strongly agree. Scores ranged from 4 to 16, with larger
scores representing a greater tendency to accept a wide
variety of body shapes and sizes. This scale demonstrated
acceptable reliability (a = 0.63).
Teasing. Perceptions of physical appearance/weight-based
teasing were measured using a revised version of the
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Perception of Teasing Scale (POTS) [30,31]. The 13-item
self-report questionnaire is scored on a five-point scale
with 1 = never, 3 = sometimes, and 5 = very often.
Possible scores ranged from 13 to 65, with higher scores
representing a greater frequency of perceived weight and
shape teasing by others. Examples of items included
‘‘Other kids make jokes about you being too heavy’’ and
‘‘Other kids leave you out of things because you are too
small or too thin.’’ The scale has demonstrated acceptable
reliability and validity [30] with an alpha equal to 0.92 in
the present sample.
Data analysis
Initial t tests were conducted to examine any grade or
gender differences on the predictor variables. Given the
number of significant differences for both gender and grade
( P > 0.05), regression analyses were conducted separately
for each gender and by grade. Chi-square analyses were
used to assess the prevalence of weight loss and musclegaining behaviors by gender and grade. Following that,
direct logistic regression analyses were performed separately for male and female participants by grade to identify
correlates of dieting and muscle-gaining behaviors. Full
models were tested for statistical reliability and included
the following predictor variables: competence and importance ratings in physical appearance and social acceptance
by peers, global self-worth, awareness and internalization of
media stereotypes, knowledge of the negative influence of
media on body image, body size acceptance, and teasing.
Goodness of fit for each model was determined via the
Hosmer –Lemeshow statistic. Individual correlates of the
outcome measures were evaluated via Wald statistics, odds
ratio (OR), and confidence intervals. A nonassociation
exists between a predictor and dependent variable when
the OR is equal to ‘1.’ Confidence intervals including ‘1’
represent nonsignificant relationships [32]. Individuals endorsing currently trying to lose weight or currently trying to
gain muscle served as the respective reference groups.

Results
Before all analyses, independent t tests were performed
on the data to determine if there were any school differences
on body mass index, race, age, English as a first language,
and menstrual status. All tests were nonsignificant.
Weight loss behaviors
Prevalence
Girls (31.1%) were significantly more likely than boys
(24.5%) to be currently trying to lose weight [v2(1) = 7.64,
P = 0.006], with females reporting significant increases in
trying to lose weight from grade 6 (29.8%) to grade 7
(32.4%), and from grade 6 to grade 8 (37.8%) [v2(2) = 6.54,

P = 0.038]. In addition, the percentage of females who
reported that they skipped meals to lose weight increased
significantly from grade 6 (27.5%) to grade 8 (47.3%) and
from grade 7 (25.2%) to grade 8 (47.3%) [v2 (2) = 12.70,
P = 0.002]. Table 1 outlines the prevalence rates of weight
loss behavior among the male and female participants.
Interestingly, overall, boys reported significantly greater
use of laxatives/diuretics (4.5%) and vomiting (5.2%) than
did girls (1.9% and 1.8%, respectively; P < 0.01).
Correlates
Females
Tests of the full regression models against the constant
only models were statistically reliable for each of the three
grades. This indicated that, as a set, the predictors were able to
reliably distinguish between female dieters and nondieters
(are you currently trying to lose weight?) [grade 6: v2(12, N =
285) = 69.23, P < 0.001; grade 7: v2(12, N = 227) = 51.05, P <
0.001; grade 8: v2(12, N = 270) = 59.47, P < 0.001] in
approximately 80% of the cases. Logistic regression analyses
conducted on grade 6, 7, and 8 girls separately found that
BMI was positively correlated with weight loss in females
across all grade levels ( P < 0.01). In addition, internalization
of sociocultural stereotypes was significantly and positively
correlated with weight loss among female participants in
grades 7 and 8 ( P = 0.02), but not those in grade 6. Higher
scores on the sociocultural awareness of media messages
among girls in grade 6 ( P = 0.05), low scores on size
acceptance in girls in grade 7 ( P = 0.02), and low physical
Table 1
Prevalence rates of weight loss and muscle-gaining behaviors in the past
month
Weight loss

Weight loss behaviors
Behavior
Trying to lose weight
Methods
Exercise
Diet pills
Vomiting
Diet program
Skipped meals
Laxatives or diuretics
Muscle-gaining behaviors
Behavior
Trying to gain muscle
Methods
Ate more meat/protein
Took food supplements
(i.e., vitamins, pills,
or steroids)
Lifted weights
Exercised

Girls

Boys

n

%

n

%

P value

238

31.1

156

24.5

0.006*

136
4
4
9
79
5

57.0
1.6
1.8
3.6
17.3
1.9

87
4
8
5
20
7

55.8
2.5
5.2
3.3
12.4
4.5

0.647
0.227
<0.001*
0.778
0.010*
0.006*

273

35.7

266

42.4

0.011*

41
23

14.9
8.3

53
19

20.1
7.1

0.009*
0.381

54
191

19.9
70.0

89
182

33.5
68.6

<0.001*
0.562

* P < 0.05. Participants may have endorsed more than one item measuring
method of weight loss and/or muscle-gaining.
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appearance competence in girls in grade 8 ( P < 0.05) were
also significantly associated with currently trying to lose
weight. Odds ratios and 95% confidence intervals for each
of the predictors are presented in Table 2. Cox and Snell R2
values for the grade 6, 7, and 8 models were 0.40, 0.34, and
0.29, respectively.
Males
As with the females, all three full model grade analyses
reliably distinguished male dieters from nondieters [v2(11,
N = 242) = 58.48, P < 0.001; v2(12, N = 229) = 32.73, P =
0.001; v2(12, N = 186) = 45.63, P < 0.001, by respective
grade] 80% of the time. Separate grade level analyses found
that BMI was correlated with weight loss attempts in males
across all grades ( P < 0.002). Specifically, the greater the
reported BMI, the greater the likelihood that males reported
dieting (i.e., currently trying to lose weight). Additional
concurrent predictor variables unique to those in grade 6
were competence in physical appearance ( P = 0.006) and
internalization of media ideals ( P = 0.05), while body size
acceptance ( P = 0.02) and importance of physical appearance ( P = 0.04) were unique to those in grade 8. Knowledge
of media influences on body image predicted significantly in
both grade 7 and 8 male students ( P < 0.03) (see Table 3 for
odds ratios and 95% confidence intervals). In younger males,
it appears that low competence in physical appearance and
high internalization of sociocultural stereotypes were correlated with a greater incidence of weight loss attempts. In
older males, high importance of physical appearance, high
knowledge of media influences on body image, and low
body size acceptance predicted weight loss attempts. These
accounted for 36%, 22%, and 29% of the variance in males’
weight loss status by grade, respectively.
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Muscle-gaining behaviors
Prevalence
Males (42.4%) were significantly more likely than
females (35.7%) to be engaging in muscle-gaining behaviors [v2(1) = 6.50, P = 0.011]. Males also reported
significant increases in their attempts to gain muscle
from grade 6 (26.4%) to grade 7 (37.5%) and from
grade 6 to grade 8 (36.0%) [v2(2) = 20.1, P < 0.001].
Likewise, the percentage of males who reported that they
were lifting weights to gain muscle increased significantly from grade 6 (26.5%) to grade 7 (37.6%) and from
grade 6 (26.5%) to grade 8 (36.0%) [v2(2) = 13.8, P =
0.001] (refer to Table 1 for the differences in prevalence
rates of muscle-gaining behavior among male and female
participants).
Correlates
Males
When the individual full model grade analyses were
compared to their constant only models, only the grade 7
model was able to reliably distinguish males who were
trying to gain muscle from those that were not (in 71% of
cases). The binary logistic regression analysis conducted
separately on grade 7 boys found that high internalization
( P < 0.001), low body size acceptance ( P = 0.05), and high
teasing ( P < 0.03) scores significantly accounted for 23% of
the variance in their reporting muscle-gaining behaviors
[v2(11, N = 229) = 34.82, P < 0.001]. There were no
significant correlates of muscle-gaining behavior for males
in grade 6 or 8. Odds ratios and 95% confidence intervals
are presented in Table 4.

Table 2
Females correlates of currently trying to lose weight: odds ratios (OR) and 95% confidence intervals (CI)
Trying to lose weight

Grade 6 (n = 285)
OR

CI

BMI
1.22**
1.04, 1.43
Menstrual status
0.41
0.09, 1.74
Physical appearance competence
0.43
0.18, 1.05
Social acceptance competence
0.83
0.31, 2.22
Physical appearance importance
1.04
0.43, 2.49
Social acceptance importance
0.71
0.32, 1.58
Global self-esteem
0.83
0.26, 2.70
Media knowledge
1.17
0.93, 1.48
Awareness of media stereotypes
1.15*
1.00, 1.32
Internalization of media stereotypes
1.07
0.98, 1.17
Size acceptance
0.81
0.57, 1.16
Teasing
1.02
0.92, 1.13
Grade 6, Goodness of fit v2 (Hosmer – Lemeshow) = 6.06, df = 8, P = 0.64
Grade 7, Goodness of fit v2 (Hosmer – Lemeshow) = 4.81, df = 8, P = 0.78
Grade 8, Goodness of fit v2 (Hosmer – Lemeshow) = 11.52, df = 8, P = 0.17
* P < 0.05.
** P < 0.01.
*** P < 0.001.

Grade 7 (n = 227)
OR

CI

1.17**
1.94
0.76
1.05
1.38
1.35
0.68
0.97
1.05
1.10*
1.48*
1.04

1.03,
0.72,
0.29,
0.53,
0.69,
0.69,
0.23,
0.78,
0.93,
1.02,
1.06,
0.97,

Grade 8 (n = 270)

1.32
5.21
2.00
2.10
2.78
2.63
2.03
1.21
1.19
1.20
2.07
1.13

OR

CI

1.42***
0.63
0.47*
0.94
0.92
1.20
0.87
1.02
0.96
1.07*
0.91
0.93

1.20,
0.22,
0.22,
0.46,
0.52,
0.66,
0.35,
0.86,
0.87,
1.01,
0.81,
0.85,

1.68
1.74
0.99
1.91
1.63
2.18
2.14
1.21
1.04
1.14
1.27
1.02
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Table 3
Males correlates of currently trying to lose weight: odds ratios (OR) and 95% confidence intervals (CI)
Trying to lose weight

Grade 6 (n = 242)
OR

Grade 7 (n = 229)
CI

BMI
1.42***
1.18, 1.72
Physical appearance competence
0.21**
0.07, 0.64
Social acceptance competence
0.40
0.14, 1.14
Physical appearance importance
1.07
0.47, 2.41
Social acceptance importance
1.11
0.50, 2.43
Global self-esteem
1.86
0.50, 6.85
Media knowledge
1.20
0.99, 1.45
Awareness of media stereotypes
1.07
0.86, 1.33
Internalization of media stereotypes
1.10*
1.01, 1.22
Size Acceptance
1.10
0.84, 1.43
Teasing
0.98
0.89, 1.08
Grade 6, Goodness of fit v2 (Hosmer – Lemeshow) = 7.89, df = 8, P = 0.45
Grade 7, Goodness of fit v2 (Hosmer – Lemeshow) = 7.79, df = 8, P = 0.45
Grade 8, Goodness of fit v2 (Hosmer – Lemeshow) = 15.33, df = 8, P = 0.06

Grade 8 (n = 186)

OR

CI

1.23***
1.04
0.70
1.06
1.65
0.54
1.32*
0.93
0.98
0.86
1.03

1.12,
0.42,
0.32,
0.57,
0.77,
0.19,
1.03,
0.78,
0.91,
0.70,
0.98,

1.43
2.57
1.52
1.99
3.53
1.57
1.70
1.10
1.05
1.06
1.08

OR

CI

1.27**
0.65
1.23
0.41*
1.13
0.40
1.56**
1.00
0.99
0.71*
1.05

1.09,
0.23,
0.42,
0.18,
0.48,
0.12,
1.14,
0.81,
0.90,
0.53,
0.96,

1.48
1.84
3.64
0.96
2.67
1.39
2.14
1.24
1.09
0.95
1.15

* P < 0.05.
** P < 0.01.
*** P < 0.001.

Females
Regression analyses revealed that no significant correlates of muscle-gaining behaviors for female participants
were found. Table 5 presents the odds ratios and 95%
confidence intervals.

Discussion
The findings of the present study demonstrated that
weight loss and muscle-gaining behaviors are reported in
children as young as 10 – 14 years (grades 6 –8). In addition,
there were significant gender differences in both the prevalence and correlates of weight loss and muscle-gaining
behaviors. In comparison to males, females were more

likely to engage in weight loss attempts, most notably
through the skipping of meals. Males were more likely than
females to report engaging in muscle-gaining behavior, of
which the most commonly reported methods included eating
more meat/protein or lifting weights. A small percentage
admitted to using food supplements (i.e., vitamins, pills, or
steroids) as a means to increase muscle. Similar gender
differences in weight loss and muscle-gaining behaviors
have been reported elsewhere [19,22]. Although the prevalence was low, boys in our sample engaged significantly
more often than girls in the use of laxatives/diuretics and
vomiting as a method of weight loss. These extreme weight
loss behaviors are becoming more common among boys
who want to be thinner [23]. One study found that 3.1% of
males in grades 7, 9, and 11 engaged in the use of diuretics/

Table 4
Males correlates of currently trying to gain muscle: odds ratios (OR) and 95% confidence intervals (CI)
Trying to gain muscle

Grade 6 (n = 242)
OR

CI

BMI
1.04
0.92, 1.18
Physical appearance competence
1.04
0.45, 2.41
Social acceptance competence
1.49
0.70, 3.18
Physical appearance importance
1.23
0.69, 2.19
Social acceptance importance
1.04
0.59, 1.85
Global self-esteem
1.23
0.45, 3.39
Media knowledge
1.09
0.96, 1.24
Awareness of media stereotypes
1.15
0.99, 1.35
Internalization of media stereotypes
1.02
0.95, 1.09
Size acceptance
0.93
0.77, 1.13
Teasing
1.01
0.94, 1.08
Grade 6, Goodness of fit v2 (Hosmer – Lemeshow) = 6.69, df = 8, P = 0.57
Grade 7, Goodness of fit v2 (Hosmer – Lemeshow) = 2.81, df = 8, P = 0.95
Grade 8, Goodness of fit v2 (Hosmer – Lemeshow) = 13.21, df = 8, P = 0.11
* P < 0.05.
*** P < 0.001.

Grade 7 (n = 229)

Grade 8 (n = 186)

OR

CI

0.97
0.60
1.19
0.83
1.49
0.59
0.94
1.00
1.14***
1.23*
0.94*

0.88,
0.27,
0.59,
0.45,
0.75,
0.25,
0.78,
0.86,
1.06,
1.01,
0.90,

1.07
1.34
2.39
1.52
2.95
1.41
1.15
1.17
1.23
1.49
0.99

OR

CI

1.00
1.01
0.91
0.97
1.21
1.32
1.07
0.91
1.10
1.01
0.95

0.89,
0.51,
0.44,
0.55,
0.64,
0.55,
0.91,
0.79,
1.03,
0.82,
0.89,

1.13
2.0
1.88
1.72
2.31
3.15
1.26
1.06
1.18
1.23
1.01
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Table 5
Females correlates of currently trying to gain muscle: odds ratios (OR) and 95% confidence intervals (CI)
Trying to gain muscle

Grade 6 (n = 285)
OR

CI

BMI
0.95
0.86, 1.07
Menstrual status
0.40
0.14, 1.15
Physical appearance competence
1.10
0.53, 1.96
Social acceptance competence
0.61
0.31, 1.19
Physical appearance importance
1.25
0.71, 2.21
Social acceptance importance
1.14
0.64, 2.10
Global self-esteem
1.58
0.64, 3.89
Media knowledge
1.10
0.95, 1.27
Awareness
0.92
0.83, 1.02
Internalization
1.06
0.99, 1.14
Size acceptance
1.02
0.81, 1.28
Teasing
0.99
0.92, 1.08
Grade 6, Goodness of fit v2 (Hosmer – Lemeshow) = 14.31, df = 8, P = 0.07
Grade 7, Goodness of fit v2 (Hosmer – Lemeshow) = 13.32, df = 8, P = 0.10
Grade 8, Goodness of fit v2 (Hosmer – Lemeshow) = 5.80, df = 8, P = 0.67

laxatives and vomiting as a means to lose weight [33]. Still,
other studies have found that in high school males, the
prevalence ranges from 5% to 15% [34,35].
With respect to grade differences, the percentage of
females in the present study who engaged in weight loss
behaviors increased significantly from grade 6 to grade 7,
and remained high thereafter. Skipping meals increased in
prevalence from grade 6 to grade 8 among the girls also.
The percentage of boys who admitted to muscle-gaining
behaviors, including the use of food supplements (i.e.,
steroids), increased significantly between grade 6 and grade
7, and remained significantly higher in grade 8. Developmentally, it would appear that the adoption of body-change
strategies, in one form or another, increased significantly
between grade 6 and grade 7 for girls and boys in the
present study.
With respect to correlates, it was perhaps not surprising
that the participants with a higher body mass index (BMI)
(regardless of their gender or grade level) were more likely
to report weight loss behaviors. This association has been
reported elsewhere among female [24] and male [18] youth,
and more recently among girls and boys as young as 8– 11
years of age [19].
However, in the present study, variables other than BMI
appeared to have an influence on the adoption of bodychange strategies. Among the girls, awareness (grade 6) and
internalization (grades 7 and 8) of media stereotypes,
appearance esteem (grade 8), and body size acceptance
(grade 7) were predictive of weight loss behaviors. Among
males, competence in physical appearance (grade 6), internalization of media stereotypes (grade 6), knowledge of the
influence of media influences on body image (grades 7 and
8), body size acceptance (grade 8), and importance of
physical appearance (grade 8) were predictive of boys’
weight loss behaviors.
With respect to muscle-gaining behaviors, no significant correlates were found among the female participants.

Grade 7 (n = 227)
OR

CI

1.09
1.37
0.41
1.01
1.53
1.40
2.34
0.88
1.09
0.93
1.12
1.00

0.98,
0.58,
0.18,
0.54,
0.83,
0.76,
0.88,
0.74,
0.97,
0.86,
0.90,
0.93,

Grade 8 (n = 270)

1.21
3.20
0.94
1.87
2.82
2.59
6.21
1.05
1.22
1.01
1.40
1.06

OR

CI

1.02
0.68
0.75
1.42
0.99
0.90
1.47
1.05
1.00
1.02
1.04
0.99

0.92,
0.31,
0.42,
0.79,
0.63,
0.56,
0.70,
0.91,
0.93,
0.97,
0.87,
0.93,

1.14
1.49
1.36
2.55
1.54
1.44
3.09
1.21
1.07
1.07
1.23
1.05

Although more prevalent among boys, muscle-gaining
behavior was reported by a significant proportion of girls;
in fact, its prevalence exceeded that of reported weight
loss. Previous research has identified significant predictors
of girls’ strategies to increase muscle tone, namely,
sociocultural pressures to increase either weight (e.g.,
‘‘Do you think that the media give you the idea you
should be more muscular?’’) [21]. However, the age
group of girls examined in that study was older than that
used in the present study. Among the male participants in
this present study, internalization of media messages, size
acceptance and testing were found to be significantly
correlated with muscle-gaining behaviors, but only for
those in grade 7. Previous studies have shown negative
influences of internalization of media stereotypes [21,29]
and teasing [24] on body-change strategies [21,29] among
male adolescents. The findings of the present study
suggest that the impact of those variables on body-change
strategies might have their onset in boys as young as in
grade 7. The fact that muscle-gaining behaviors (and the
use of food supplements including steroids) increased in
prevalence between grade 6 and grade 7 is problematic.
First, boys at that age are going through a period of rapid
physical growth and some research has suggested that
males’ attempts to become more muscular can have a
negative impact on their health [36]. Second, as previously mentioned, the adoption of muscle-gaining behaviors by boys in early adolescence could set the stage for
unhealthy body-change strategies such as steroid use
throughout adolescence [18].
Of equal concern was the finding that weight loss
behaviors increased in prevalence for girls between grade
6 and grade 7. In addition to the potential negative health
consequences associated with restrictive dieting, particularly
during a period of rapid growth, dieting has also been linked
to the adoption of extreme weight control and unhealthful
behaviors among females [37]. Moreover, restrictive dieting
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has recently been linked to weight gain, putting those girls
at risk of being overweight [4].
The association found between the internalization of
media stereotypes and body-change strategies in both
males and females argues for the continued inclusion of
media literacy as a component of preventive interventions
[38 –40]. In addition to media literacy training, the findings of the present study suggest that prevention programs may need to incorporate strategies to help reduce
weight and shape teasing, given its potential negative
influence on male and females’ body-change strategies. In
addition to helping children understand and respect individual differences in body size and shape [8,41,42],
prevention programs may need to institute school-wide
policies to help reduce or eliminate harassment and weight
and shape teasing. Addressing the negative impact of
harassment and weight-based teasing with boys in singlesex sessions and helping them develop more equitable life
skills is an initiative which warrants further investigation.
This type of peer support group program has been successful in helping females of this age group cope with
pressures such as teasing, media, and peer pressures
[17,43,44].
The absence of muscle-gaining predictors for females
in the present study also highlights the need for future
research in this area. One possible explanation could be
that the female participants viewed muscle-gaining and
weight loss strategies as common goals towards achieving
a thin/lean body shape. As such, the variables which
were found to predict dieting may not have appeared to
significantly contribute to the variance in the musclegaining outcome measure. As with children’s interpretation of the word dieting [45], qualitative research (involving face-to-face discussions with girls) might be
necessary to identify how, and in which ways, young
girls interpret questions related to muscle-gaining behaviors. The availability of a newly developed scale that
measures muscle-gaining behaviors in a more comprehensive manner [23] might help to clarify this issue. Longitudinal research is also required to determine whether the
adoption of muscle-gaining strategies among girls in early
adolescence leads to more dangerous behaviors, such as
steroid use, in adolescence. Future research is also needed
to identify the mechanisms (e.g., mediating factors) by
which factors such as the internalization of media stereotypes and teasing influence body-change strategies in
children.
The findings of the present study should be interpreted
with caution given the cross-sectional nature of the study
design and the large number of predictor variables used in
the regression analyses (without the use of Bonferroni
corrections). Ideally, prospective research is needed to
establish the direction of causality of the variables found
to be significantly correlated. Nevertheless, the findings
suggest that the involvement of males and females in
prevention efforts, particularly those aimed at media liter-

acy and the reduction of appearance-based teasing, might
help to reduce the onset of normative body-change
strategies (that could lead to dangerous body-change
practices). Given that the prevalence of weight loss and
muscle-gaining behaviors significantly increased from
grade 6 to grade 7, prevention efforts may need to be
initiated with children as young as 10 years. Finally, the
findings of the present study suggest there may be a need
for developmentally tailored prevention programs where
the unique needs of students in grades 6, 7, and 8 could
be met.
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