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Abstract

Purpose—To examine how the associations among BMI and body dissatisfaction and weight
and shape concern evolve from late childhood through late adolescence in boys and girls.

Methods—We analyze data from 9-18-year-olds from the Growing Up Today Study, a national
prospective cohort of U.S. Youth (/7= 16,882, yielding 59,750 repeated measures observations
during five waves of data collection). Generalized additive models produced curves of association
for body dissatisfaction and weight concern across BMI percentiles. Generalized estimating
equations (adjusting for correlated within-subject repeated measures, sibling clusters, pubertal
maturation, and region of residence) tested main and interactive effects of BMI, age, and gender.

Results—Girls above the 501" BMI percentile reported greater body dissatisfaction than girls
below the 50t percentile. By contrast, boys who reported the most body dissatisfaction were
either above the 751" BMI percentile (approaching overweight) orbelow the 10t percentile
(approaching underweight). Body dissatisfaction increased with age for both girls and boys, but
the gender-specific patterns of BMI effects remained constant. Male and female participants in the
overweight/obese BMI range reported the greatest weight concern, but among older adolescents
(particularly girls), healthy weight became increasingly associated with greater weight and shape
concern.
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Conclusions—Body dissatisfaction and weight and shape concern intensify across adolescence,
but associations between the constructs and BMI remain gender-specific. Findings have important
implications for eating disorder risk assessment and prevention.
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U.S. and Australian population-based data indicate that adolescent females engage in greater
levels of unhealthy weight control behaviors (e.g., purging, fasting, laxative use) than
adolescent males, but that engagement in such behaviors has increased among adolescent
males across the past decade [1, 2]. Such behaviors increase the risk for eating disorders and
future weight gain [3, 4]. In order to prevent the onset of unhealthy weight control
behaviors, researchers have focused on body dissatisfaction and its role in shaping weight
control behaviors and weight change. Body dissatisfaction is connected prospectively to
unhealthy weight control behaviors, binge eating, and lower levels of physical activity [5, 6].
High levels of body satisfaction, on the other hand, may have protective effects. For
example, findings from Project EAT (a Minnesota-based observational cohort) revealed that
high levels of body satisfaction at baseline (in junior and senior high school) were associated
with better dietary habits, healthier physical activity levels, and lower likelihood of being
overweight in late adolescence and young adulthood [6-8]. These findings are promising
given that modest improvements in body satisfaction in girls and boys are achievable
through school-based interventions [9, 10]. Further research on the development of body
satisfaction across adolescence and factors that modify this process can contribute to better
timed, tailored, and effective interventions.

Cross-sectional and short-term prospective research indicate that body satisfaction decreases
across adolescence and that overweight and obese individuals are less satisfied with their
bodies than under- and healthy-weight peers [11]. These patterns are generally stronger and
more consistent in females than in males, indicating that gender may modify age and weight
status effects on body satisfaction. In Western societies, girls are socialized from an early
age to be dissatisfied with their physical appearance and to believe that thinness is key to
their physical attractiveness [12]. This thin ideal is internalized early -- with girls as young
as five years old exhibiting weight concerns and body dissatisfaction [13] -- and may persist
across the lifespan [14].

Research on body dissatisfaction and body image in males is limited. Males are generally
less dissatisfied with their bodies than females [15], thus contributing to an early tacit
assumption in the field that body dissatisfaction was not a serious issue among males [16].
New research increasingly recognizes that body dissatisfaction occurs in a different
psychosocial context for males. In contrast to the thin ideal for women, men in Western
societies are socialized to strive for muscularity and leanness [17]. Because overweight and
underweight may be risk factors for body dissatisfaction, early research assuming a linear
association between BMI and dissatisfaction may have underestimated body dissatisfaction
in males [18]. Consistent with this hypothesis, a recent cross-sectional study of 10- to 11-
year-old girls and boys in Canada detected a linear association between increases in BMI
and increases in dissatisfaction in girls and a curvilinear association between BMI and
dissatisfaction in boys [19]. Similarly, an Australian cross-sectional study found that both
overweight and underweight adolescent males reported higher levels of body dissatisfaction
than healthy-weight boys [20]. This curvilinear association may persist into adulthood, as
one study of young adult college students found that males who report body dissatisfaction
either perceived themselves to be too fat or too thin [21].
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Overall, research on body dissatisfaction has generally been cross-sectional, focused only on
development across short periods of adolescence or adulthood, or focused only on females.
This study utilizes longitudinal data spanning ages 9 to 18 years old to analyze how the
association between BMI and body dissatisfaction evolves from childhood through late
adolescence in both girls and boys. We also investigate the association between BMI and
concern with weight and shape to further distinguish between global body dissatisfaction
and desire to be thinner. This will allow us to examine whether the absence of a strong linear
association between BMI and satisfaction previously seen in males was due to the lack of
specificity in the satisfaction construct.

Data were drawn from the Growing Up Today Study (GUTS), an ongoing longitudinal study
begun in 1996. Participants were ages 9-14 years at baseline and were children of women in
the Nurses’ Health Study Il. After receiving parental consent, children were enrolled in the
GUTS cohort if they returned completed questionnaires at baseline (A =16,882).
Participants completed questionnaires annually from 1996-2001 and every two years after
2001. At each wave, paper questionnaires were sent to participants at their home addresses.
In 2001, online versions of the questionnaires were also made available. The Brigham and
Women’s Hospital institutional review board approved this study.

The present analysis includes 9-18-year-old male and female participants from the 1996—
1999 and 2001 waves who provided at least one wave of height and weight data and
concurrent measurements of body satisfaction and weight and shape concern. Of the 9,039
girls who enrolled at baseline, 54 were excluded for missing height and weight data, 11 for
missing weight and shape concern data, five for missing body satisfaction data, and one for
missing both weight and shape concern and body satisfaction data at all waves. Of the 7,843
boys who enrolled at baseline, 132 were excluded for missing height and weight data, 13 for
missing weight and shape concern data, 10 for missing body satisfaction data, and one for
missing both body satisfaction and height and weight data for all waves. The analysis
sample included 8,968 girls and 7,687 boys contributing a total of 33,696 and 26,054
observations, respectively, across five waves of data collection from 1996 to 2001. The
majority of girls and boys included in the analyses completed at least four of the five waves
of the data analyzed (77% and 64%, respectively). Approximately 94% of the analysis
sample described their race/ethnicity as White. At the beginning of data collection, 14% of
participants resided in the Western United States, 35% in the Midwest, 15% in the South,
and 36% in the Northeast.

Body Mass Index (BMI) Percentile—BMI (kg/m?, calculated from self-reported weight
and height) was converted to age- and sex-specific BMI percentiles and z-scores using U.S.
Centers for Disease Control and Prevention reference growth data [22]. Previous research
has validated the use of adolescent self-reported weight and height data [23].

Concern with weight and shape—Concern with weight and shape was measured using
a subscale from the validated McKnight Risk Factor Survey (MRFS) [24] consisting of a
mean of three items assessed on a five-point scale (1= “Never” to 5= “Always™): “In the past
year, how often have you (1) felt fat; (2) worried about having fat on your body; (3) thought
about wanting to be thinner?” The internal reliability of items was high (Cronbach a range
across waves in boys= .90-.92; girls = .93-.94).
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Body dissatisfaction—Body dissatisfaction was assessed using a single item from the
MREFS: “In the past year, how happy have you been with the way your body looks?’ with
the response categories: fotally, a lot, pretty much, a little, or not at all. Participants who
answered fotally, a lot, or pretty much were considered to be at least somewhat satisfied with
the way their bodies looked and therefore classified as not having body dissatisfaction (0=
No). Participants who answered a /ittle or not at allto this question were classified as having
body dissatisfaction (1= Yes).

Relative Pubertal Maturation—For boys, pubertal development was assessed using
Tanner stage based on self-reported pubic hair development (1= No pubic hair to 5= Hair
has spread out like that of a grown man) [25]. For girls, pubertal development was assessed
using Tanner stage based on self-reported pubic hair development (1-5) and age of
menarche. Studies have validated self-assessment measures of maturation [26]. Relative
pubertal development was calculated by standardizing age of menarche for girls (M=0,
SD=1) and standardizing Tanner data reported at age 14 for both girls and boys (the
youngest age at which all participants could provide a response because the oldest
participants were age 14 at baseline). Standardized Tanner values greater than zero indicate
more advanced development and values less than zero represent more delayed development
relative to other 14-year-olds within the GUTS cohort. For menarche, values less than zero
indicate earlier menarche and values greater than zero represent later menarche relative to
girls within the GUTS cohort.

Analyses—In order to account for correlations in repeated measures from an individual, as
well as correlations between siblings, generalized estimating equations (GEE, SAS PROC
GENMOD) [27-29] were first used to estimate BMI effects on body dissatisfaction and
weight and shape concern. The results from GEE are similar to those from regression, but
GEE approaches use weighted combinations of observations to extract the appropriate
amount of information from correlated data to provide population average odds ratios and
betas [29]. Subsequent analyses were stratified by gender if significant gender-by-age and
gender-by-BMI effects were detected. Generalized additive models (GAM, SAS PROC
GAM)[30] next examined the functions of the associations between the proportion reporting
body dissatisfaction and BMI percentile and mean weight and shape concern and BMI
percentile in girls and boys. GAM relaxes the assumptions of linearity and generates
smoothed curves of association with 95% confidence intervals to help examine non-linearity
of associations. Based on GAM results, we finally used GEEs including BMI and quadratic
and cubic polynomial functions of BMI as predictor of the odds of reporting body
dissatisfaction and mean weight and shape concern. The inclusion of age-by-BMI percentile
interactions examined whether age modified the associations between BMI, body
dissatisfaction, and weight and shape concern. Geographic region of residence and relative
pubertal maturation were tested as possible covariates of body dissatisfaction and weight
and shape concern. Non-significant covariates were dropped from gender stratified analyses.
Due to the limited racial/ethnic diversity of the dataset, race/ethnicity was not tested as a
possible covariate.

Tables 1 and 2 present demographic and descriptive statistics for girls and boys,
respectively. Geographic region was a significant predictor of body dissatisfaction and
weight and shape concern in boys, but not girls. Boys from the Western U.S. reported lower
odds of body dissatisfaction (Odds Ratio [O.R.]= .86, 95% Confidence Interval [C.1.]= .74, .
98) and lower levels of weight and shape concern (B=-.07, 95% C.I.= -.12, -.01) than boys
from the Northeast. Pubertal timing was not a significant predictor of body dissatisfaction
and weight and shape concern in boys, but was significantly associated with both outcomes
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in girls. Because menarche was a stronger predictor of the outcomes and had fewer missing
values than Tanner, relative menarcheal timing was used as the pubertal timing covariate.
Later menarche was associated with lower odds of body dissatisfaction (O.R.= .82, 95%
C.1.=.78, .85) and lower levels of weight and shape concern (= -.24, 95% C.I.= -.26, -.
21). Due to the association between body weight and menarche [31], additional analyses
examined whether pubertal timing was confounded with weight status. Overweight/obese
status was associated with earlier menarche (p < .0001). However, the magnitudes and
directions of the age and BMI effects on girls’ body dissatisfaction and concern with weight
and shape did not substantially differ when overweight or obese participants were dropped
from the analysis (body dissatisfaction O.R. difference = .03; weight and shape concern
difference = .02), thus analyses for girls included all participants.

Boys were less likely to report body dissatisfaction (O.R.= .60, 95% C.l1.= .57, .64) and
reported lower levels of weight and shape concern (= -.88, 95% C.I.= —.91, -.85) than
girls. For participants overall, each unit increase in BMI percentile was associated with
greater likelihood of reporting body dissatisfaction (O.R.= 1.021, 95% C.I.= 1.020, 1.022)
and greater levels of weight and shape concern (B=.0158, 95% C.l.= .0153, .0162). Relative
to 9-10-year-olds, older age was associated with significantly higher body dissatisfaction
and weight and shape concern (all p’s <.0001). Significant gender-by-age and gender-by-
BMI interaction effects indicated that gender modified the associations between age, BMI,
and both body dissatisfaction and weight and shape concern. Subsequent analyses were
stratified by gender adjusting for gender-specific covariates of body dissatisfaction and
weight and shape concern (pubertal maturation for girls; geographic region of residence for
boys).

GAM analyses of body dissatisfaction indicated significant quadratic and cubic associations
between BMI percentile and body dissatisfaction for both girls and boys of all age groups
(Figure 1). Similarly, GAM analyses of weight and shape concern indicated significant
quadratic and cubic association effects of BMI percentile for girls and boys (Figure 2). GEE
models adjusting for sibling clusters, the correlations of repeated observations within
individuals, and gender-specific covariates detected a significant quadratic BMI effect on
body dissatisfaction in girls and a significant cubic BMI effect on body dissatisfaction in
boys (0’s < .0001). As displayed in Figure 1, girls reported high body dissatisfaction
beginning at the 50th BMI percentile, with the odds of reporting body dissatisfaction above
the 50th BMI percentile being 1.96 times the odds of reporting body dissatisfaction below
the 50th percentile (95% C.1.= 1.85, 2.09). By contrast, boys reported high body
dissatisfaction below the 25th BMI percentile (i.e., approaching the underweight range),
relatively less body dissatisfaction at the 50th percentile (in the healthy weight range), and
dramatically greater body dissatisfaction above the 75th percentile (approaching overweight
and obesity). The odds of reporting body dissatisfaction were greater for boys below the
25th percentile (O.R.= 1.55, 95% C.1.= 1.41, 1.72) and above the 75th percentile (O.R.=
2.83, 95% C.1.= 2.59, 3.08) relative to boys between the 25th and 75th BMI percentiles.
Although age did not modify the associations between BMI and body dissatisfaction, 9-10-
year-old boys reported less body dissatisfaction than all groups of older adolescent boys (o
<.0001), and each successively older age group among the girls reported greater body
dissatisfaction than preceding age groups (p < .0001).

A significant age-by-quadratic BMI interaction effect on weight and shape concern was
detected among girls (p < .0001). As displayed in Figure 2, high BMI and older age were
associated with greater weight and shape concern among girls. However, the effects of age
were particularly strong for older adolescent girls in the healthy BMI range (between the
10th and 75th percentiles). A complex age-by-cubic BMI interaction effect on weight and
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shape concern was detected in boys (p < .05). Older adolescent boys reported greater weight
and shape concern at lower BMI percentiles than 9—10-year-old boys.

Discussion

Extensive research indicates that body dissatisfaction and concern with weight and shape
predict disordered weight control behaviors and eating disorders. Consistent with previous
research [11], we found that higher BMI percentiles and older age predicted greater body
dissatisfaction and weight and shape concern. However, the overall associations between
BMI, body dissatisfaction, and weight and shape concern were non-linear and differed
profoundly by gender and age. Both overweight/obese and underweight boys are at risk for
body dissatisfaction and girls in the healthy weight range may become increasingly at risk
for weight and shape concern as they approach late adolescence. The results have important
implications for understanding the psychosocial context, assessment, and prevention of
eating disorder risk.

The curvilinear association between BMI and body dissatisfaction among boys is in line
with previous research. Bolstering the findings presented by Austin and colleagues (2009) --
who studied 10- to 11-year-old Canadian youth -- we detected a U-shaped association
between BMI and body dissatisfaction among both the 9-10-year-old and 11-12-year-old
boys in our sample. Consistent with Kostanski and colleagues (2004), we found that boys’
body dissatisfaction increased with age. However, the greater body dissatisfaction seen in
both the under- and overweight boys compared to the healthy weight boys was consistent
across all ages. Our work expands on these earlier studies by examining all age groups from
late childhood to late adolescence and by having the power to display smoothed, curvilinear
BMI and body dissatisfaction associations across all BMI percentiles.

By examining the associations between BMI and weight and shape concern, we were able to
further distinguish body dissatisfaction -- a global construct -- from concerns specifically
about body fat and desires to be thinner. In an early review of the body dissatisfaction
literature it was suggested that the combined proportion of boys who want to be either
thinner or bigger may be comparable to the proportion of girls who want to be thinner, and
thus body dissatisfaction might be approaching equal prevalence among boys and girls [32].
In the current study, boys reported less body dissatisfaction than girls. Boys also reported
lower overall levels of weight and shape concern than girls, but like girls, older adolescent
boys in the healthy BMI percentile range reported greater weight and shape concern than
younger adolescent boys in the healthy BMI percentile range. Older boys may report greater
weight and shape concern because their bodies are closer to full adult physical maturation,
and any increase in BMI may be indicative of risk for overweight (a culturally-perceived
negative outcome) as opposed to an indicator of physical maturation (a potentially positive
outcome). In conjunction with the results linking underweight status to body dissatisfaction,
the findings regarding boys’ concern with weight and shape are consistent with previous
research on the socialization and internalization of lean muscular ideals among males in
Western societies. High dissatisfaction among underweight boys may reflect desire for
stature and bigger muscles, and high dissatisfaction and weight and shape concern among
overweight and obese boys may reflect desire for leanness and muscle tone.

Researchers have recognized that the phenomenology of body dissatisfaction and weight and
shape concern differs for males and females, but little research has examined how these
differences emerge. The analysis of age group differences provided rich information about
how the associations between BMI, body dissatisfaction, and weight and shape concern
develop across all periods of adolescence. Gender development theories propose that
adolescents become more stereotyped in their preferences, thoughts, and behaviors as they
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prepare to assume adult gender roles -- a process known as gender intensification [33].
Gender patterns in body dissatisfaction and weight and shape concern may intensify across
adolescence as youth identify with adult ideals of physical attractiveness [34]. The results
support gender intensification theory in that dissatisfaction and weight and shape concern
increase with age and that the gender-specific patterns of association between BMI, body
dissatisfaction, and weight and shape concern remain generally consistent across time. We
found that the association between BMI and weight and shape concern in girls differed
profoundly by age. Among 9-10-year-olds, girls in only the overweight and obese BMI
percentile ranges reported high mean levels of weight and shape concern. By late
adolescence, all girls—except those who were underweight—reported high mean levels of
weight and shape concern. The results of the GAM analyses provide a powerful
visualization of the steady development of weight and shape concern among healthy weight
girls across adolescence.

Notable strengths of this study are that it examines both body dissatisfaction and weight and
shape concern in a large, national cohort of adolescent girls and boys. The data provided
power to test gender-by-age and gender-by-BMI interactions and provided enough
observations to explore the associations between gender, BMI, body dissatisfaction, and
weight and shape concern throughout adolescence. However, there are several limitations
that must be addressed in future research. First, the sample was limited in racial/ethnic and
socioeconomic diversity, thus it is unclear whether the results are generalizable to racial/
ethnic minority or lower SES populations. Second, weight and shape concern was assessed
via three items and body dissatisfaction was assessed via a single item; future research
should utilize more in-depth measures of body image concerns and measure different
dimensions of body dissatisfaction, such as dissatisfaction with specific body parts, aspects
of physical condition (e.g., fat, muscularity), and physical ability (e.g., coordination). Taking
such dimensions into account may yield additional information about gender differences in
the expression of body image concerns. Third, we studied the effects of weight status using
BMI percentiles. It is possible that this method may have led to some misclassification,
given that highly muscular individuals may be ranked in high BMI percentiles because of
muscle mass, rather than body fat.

Beyond contributing novel information about how the associations among BMI, body
dissatisfaction and weight and shape concern evolves across adolescence in girls and boys,
our findings have important developmental, clinical, and public health implications for
assessing and preventing risk for disordered weight control behaviors. The results provide
valuable information about how risk for body dissatisfaction and weight and shape concern
changes from early to late adolescence for boys and girls across the entire BMI continuum.
Thus, findings are of practical importance to health care providers. Both overweight/obese
and underweight adolescent boys are at risk for body dissatisfaction, and as girls age, those
within the healthy BMI percentile range become increasingly at risk for weight and shape
concern. Greater levels of body satisfaction have been found to have protective effects
against the development of disordered weight control behaviors and weight gain [6-8] and
school based interventions indicate that body satisfaction may be modified successfully [9,
10]. The results provide powerful evidence regarding the need for gender-specific
preventive interventions for body dissatisfaction and weight and shape concern and when to
time such interventions.
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Figure 1.

Results from GAM analyses indicating the proportion reporting body dissatisfaction in the
past year by BMI percentile and age in girls and boys from the Growing Up Today Study
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Figure2.

Results from GAM analyses indicating mean past-year weight and shape concern (1= never
to 5= always) by BMI percentile and age in girls and boys from the Growing Up Today
Study
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