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ABSTRACT
Forty percent of pre-adolescent girls report self-initiated dieting, with that number
rising to three-quarters among adolescent girls. Despite the wide variety of both healthy (e.g.
increase vegetable intake) and unhealthy (e.g. use of diuretics) weight control behaviors that
can considered part of “dieting,” it is unclear what children and adolescents are doing when
they report dieting. The purpose of the present research was to extend our knowledge of
predictors and patterns of girls’ self-reported dieting behavior in late childhood and
adolescence. Participants included 197 non-Hispanic white girls and their biological parents
in central Pennsylvania followed from age 5y-15y. Data were collected across the 10-year
period, with assessments every 2 years. The aim of study 1 was to examine the influence of
parental encouragement to diet on the emergence of early (by 11y) and adolescent (between
11y and 15y) dieting. All measures of parental encouragement to diet (maternal, paternal,
combined) predicted the emergence of early dieting, but not adolescent dieting. In addition,
parental encouragement to diet predicted increases in girls’ BMI percentiles between the ages
of 9 and 15, but only among girls who reported dieting. In Study 2, latent class analysis was
used to identify patterns of weight control behaviors in the current sample at age 15. Four
patterns were identified, Non-dieters, and three dieting groups: Lifestyle, Dieters, and
Extreme Dieters. The Non-dieters did not endorse using any weight control behaviors, and
the three dieting groups increased in the number and severity of their weight control
behaviors, from the Lifestyle group who only reported increasing exercise and fruit and
vegetable intake, to the Extreme Dieters who reported using all the behaviors, with over half
reporting use of at least one unhealthy behavior. The three dieting groups were also different
on a number of concurrent individual characteristics (e.g. BMI, depression), with differences
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between the groups observed as early as 5y. One of the intended purposes of dieting is to
influence dietary intake. Thus, different patterns of weight control behaviors may be
associated with different changes in intake. When dietary intake was examined, girls in the
Extreme Dieters group had the lowest self-reported intake but consumed significantly more
in the laboratory. The aim of Study 3 was to extend the findings of Study 2 to examine the
association between patterns of weight control behaviors and family, friend, and media
factors. Significant family factors included family functioning, priority of family meals, and
maternal weight-teasing. Significant friend factors included weight-teasing and dieting.
Sensitivity to media was significant. When all the factors were examined in a combined
model, family functioning, friends’ dieting, and media sensitivity remained significant
predictors of membership in a dieting group relative to the Non-dieters. Overall, the results of
the present study indicate that for adolescent girls, dieting is an umbrella term for a wide
variety of behaviors, and that types of dieters (e.g. Lifestyle, Dieters, and Extreme Dieters)
are different on a number of individual characteristics and family, friend, and media factors.
Taken together, these findings emphasize the need for a multidimensional prevention and
interventions, addressing risk factors for dieting and use of unhealthy and extreme weight
control behaviors at the individual, family, friend, and community (e.g. media) levels.
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Chapter 1
GENERAL INTRODUCTION
The thin ideal, omnipresent in our society, has caused body weight to become a
“normative discontent” for both young girls and women [1]. The perceived discrepancy
between actual weight status and the thin ideal can lead to the “normative discontent” with
weight and to increased body dissatisfaction [1-3]. Body dissatisfaction and weight concerns
are common by middle childhood, with many children already expressing a desire to be
thinner and a fear of becoming fat [4]. Girls as young as 5y are aware of dieting behaviors
[5], and girls report the emergence of “dieting” or wanting to lose weight by middle
childhood [6]. Estimates suggest that 40% of pre-adolescent school-aged children have
reported attempting “dieting” [7], with that number rising to roughly two-thirds among
adolescent girls [8]. Many girls, regardless of whether they are overweight or normal weight,
report “dieting” in an attempt to achieve the thin ideal [9, 10]. However, self-initiated dieting
among children and adolescents is often not successful, and may increase risk for greater
long-term weight gain [11], and for the development of subclinical disordered eating and
clinical eating disorders [12] and depression [13]. Self-reported dieting in adolescents is
associated with other risky behaviors, and is related to increased sexual activity, and
increased drug, tobacco, and alcohol use even after controlling for weight status [14]. Thus, it
is important to understand the factors involved in the etiology and persistence of dieting.
What is dieting?
One methodological limitation is that there is no standard definition of “dieting.” For
health professionals, dieting refers to changes in eating patterns for the purpose of weight
loss or weight maintenance [15]. However, the phrasing of the question influences the
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prevalence of adults classified as dieters. Neumark-Sztainer and colleagues [9] examined
responses to different variations of questions about dieting (e.g. current dieting, regular
dieting, doing anything to lose weight) There was wide variation in the prevalence of dieting
between the different phrasing of dieting questions, with more women (78%) responding yes
to “do you do anything to lose weight?” than to current (31%) or regular (18%) dieting.
Other definitions of dieting include aspects that go beyond weight-loss behaviors to include
cognitions. Lowe [16] contends that there is a “dieting” mindset that goes beyond food
restriction to include preoccupation with weight and perceived deprivation.
Additionally, it is also not clear what children and adolescents are doing when they
report that they are “dieting.” For example, some children and adolescents may report that
they are dieting when they are simply reporting cognitive desires to restrict food intake
without participating in any dieting behaviors [17]. For others, dieting may mean engaging in
extreme weight control behaviors, while for others it may just be healthy lifestyle changes
that are consistent with current dietary guidance [15, 18]. There have been a few studies
designed to examine how adolescents define dieting. Nichter [19] found that there was a
distinction between “dieting” and “watching what you eat,” suggesting that adolescents view
dieting as more than just being careful about what one eats. Focus groups with adolescents
revealed several general themes to the meaning of dieting [15]. Overall, the adolescents
described dieting in behavioral terms. Dieting was described as a range of healthful eating
behaviors (e.g. “eating healthier foods” and “eating less fat”) and unhealthful eating
behaviors (e.g. “not eating” and “starving themselves”), with healthful behaviors mentioned
more frequently. Many adolescents also considered other behaviors aimed at weight control,
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such as increasing exercise, as “dieting.” Another less common theme was that “dieting” just
meant trying to lose weight, but not necessarily expressed in terms of specific behaviors.
Thus, dieting is not a singular behavior, and a wide range of weight control behaviors
can be included in self-reports of dieting. However, this information is lost when the data are
collapsed into a dichotomous item. Dieting is a multidimensional construct, and needs to be
examined as such. Given that that dieting is implicated as a causal factor for a number of
disorders (e.g. obesity and weight gain, eating disorders, depression), in order to identify
etiological factors it is necessary to distinguish between patterns of weight control behaviors.
For example, girls who are using weight control behaviors that are consistent with weight
management in the Dietary Guidelines for Americans might have different than those who
use behaviors that may constitute subclinical disordered eating (e.g. use of unhealthy weight
control behaviors such as laxative, diuretics, vomiting).
Risk and protective factors for dieting behavior
Based on an Ecological Systems Theory perspective [20], dieting behavior should be
thought of using an interactive contextual perspective, looking not only at the individual
context, but also at the broader-level contexts (e.g. familial and societal influences). Factors
that influence dieting behavior include individual characteristics, and sociocultural
characteristics such as family, friend, and media variables. Thus, in order to effectively
understand dieting behavior, it is necessary to examine risk and protective factors not only at
the individual-level, but also at the family, friend, and societal-levels (e.g. media).

4
Individual factors
Weight
Elevated weight status in childhood and adolescence is associated with greater weight
concerns and levels of restraint and disinhibition [21]. This makes sense, given that girls who
are of an elevated weight status will be farther away from the thin-ideal, and thus may feel
greater discontent about their weight. Girls who were overweight at 5y had higher levels of
disinhibited eating, dietary restraint, weight concern, body dissatisfaction [22], and increased
dieting at 9y [23]. While overweight adolescents report more frequent dieting and use of
unhealthy weight control behaviors than normal weight adolescents, a high percentage of
normal weight adolescent girls also report these behaviors [24].
Weight concerns and body dissatisfaction
Weight concerns are one of the strongest predictors of dieting and weight control
practices among adolescents and adults [24-26], suggesting that it is not just absolute weight
that is related to dieting behavior, but perceived weight. Weight concerns at 5y predict
dietary restraint and dieting at 9y [23], which increase the risk for later dieting and eating
pathology. Body dissatisfaction is a significant risk and maintenance factor in dieting and
eating pathology [27]. Body dissatisfaction can have a negative impact on global self-worth,
which also may support dieting behavior [28, 29].
Psychological well-being
Links between measures of psychological well-being and dieting behavior are seen in
both children and adolescents. In children, not only do depressive symptoms increase risk for
later eating pathology [30], but depressive symptoms precede the emergence of dieting [6].
In adolescents, depressive symptoms are associated with dieting, disordered eating, and the
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use of unhealthy weight control behaviors [31]. Similarly, self-esteem has been implicated
as a strong correlate of frequent dieting and disordered eating [32].
Temperament
Temperament is based on individual differences in emotional reactivity and
regulation, is ‘stable and enduring’ across childhood [33], and is related to child health and
adjustment. Inhibitory control is defined as the ability to restrain a dominant response and
instead perform a subdominant response [34]. While inhibitory control increases from
middle childhood to adolescence [35], rank-order differences in inhibitory control are
relatively stable over time [36]. Inhibitory control is an important factor in dieting success
[37] and in early weight gain [38]. Other aspects of temperament, such as negative
emotionality and lower persistence scores, have also been identified as early predictors of
later eating pathology [39].
Sociocultural Factors
Stice et al. [40] have proposed that there are three primary sources of sociocultural
influence on adolescent weight concerns and dieting behavior: family, peers (friends), and
the media.
Family
There is mixed evidence for intergenerational transmission of ideas about weight and
dieting between parents and children. Levels of dietary restraint [41] and weight concerns
[42] are similar between mothers and daughters. Parents may serve as models of eating and
dieting behaviors for their children, though results have been mixed. In one sample of
adolescent girls, girl-reported mother-dieting, but not father dieting, was related to daughter
use of unhealthy and extreme weight control behaviors [43]. Children’s responses to what
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their mother, but not father, would do if she were fat were related to their reported dieting
behavior [44]. On the other hand, Thelen and Cormier [29] found no significant associations
between mothers’ and fathers’ reports of dieting and those of their daughters.
Parents who are concerned about their child’s obesity proneness may exert more
control over eating behavior [45], potentially through early use of restrictive feeding
practices, and later use of weight-teasing and encouragement to diet. Motivation behind using
these controlling behaviors is that parents may want to help their child lose weight in order to
improve their physical appearance [46], thus transmitting a thin ideal to their child that may
also influence dieting behavior [29]. Preliminary evidence indicates that restrictive feeding
practices predict the emergence of dieting in childhood by age 11, but do not predict the
emergence of dieting during adolescence [47]. Parents report using higher levels of
encouragement to diet with overweight children, but also encourage normal weight
adolescents to diet [48]. Parents may be responding to the normative developmental increases
in body fat that occur for girls during the transition from childhood to adolescence [49].
However, parents also report encouraging their child to diet in childhood [29], prior to most
of these normative changes in body fat and the emergence of secondary sexual
characteristics. Many studies [26, 50], but not all [48] have found that parental
encouragement to diet predicts dieting during adolescence
Weight-teasing is prevalent among families of adolescents [24, 51, 52], with over half
of girls reporting some weight-teasing by their family in some samples [43]. While
overweight girls reported more frequent family weight-teasing, girls who are normal weight
are also teased by their family about their weight [43]. Family weight-teasing is a risk factor
for the later use of unhealthy weight control behaviors [53].Weight-teasing in adolescents has
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also been associated with several psychological comorbidities, including depressive
symptomologies [54] depression, and lower self-esteem in adolescents [55] and with poorer
emotional well-being in adulthood [56].
Family environment
Families can also affect dieting behavior through their influence on the home
environment (e.g. family meals and family functioning). Several characteristics of high
family functioning, such as positive and open communication, connectedness, warmth, and
unconditional acceptance have been identified as associated with decreased odds of dieting,
and use of unhealthy and extreme weight control behaviors [57]. As expected, in families
where parents use high level of psychological control, the protective effect of high family
functioning against dieting and use of unhealthy weight control behavior is weakened [57].
Family meals provide the opportunity for parental role modeling of healthy and eating
behaviors, and provide an opportunity for parents to observe their child’s eating behavior to
notice any disordered or maladaptive behaviors. The protective effect of family meals against
dieting behavior among adolescents withstands the majority of potential effect modification
from other family-level variables that may affect dieting behavior (e.g. weight-teasing) [58].
After controlling for other family-level variables such as family functioning, family meal
frequency and priority were consistently negatively associated with the use of extreme and
unhealthy weight control behaviors [59]. In a large sample of adolescents, family meals were
protective against frequent dieting even in the presence of maternal dieting and family weight
teasing [60]. Family meals have other positive health-related benefits. The family meal has
been implicated as both a proxy and a vehicle for increased family functioning [61].
Increased family meal frequency has been also identified broadly as a protective factor for
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high-risk behaviors such as substance abuse and risky sexual activity [62]. Increased family
meal frequency in adolescence has also been associated with higher diet quality both
concurrently [63, 64] and in young adulthood [65], and is also protective against the
development of overweight and obesity in young adulthood [66].
Friends
Increasing susceptibility to peer influence and decreasing sensitivity to parental
influence are hallmarks of the developmental transition as children become adolescents [67].
In fact, adolescents report that their friends’, but not mother’s or fathers’, dieting was an
important cause of their dieting behavior [3]. Adolescent girls report that they feel like they
can talk openly with their friends about eating and weight concerns [3]. Friend influences
operate through both direct pressure to be thin (e.g. weight-teasing), and through modeling of
dieting behavior.
Social norms dictate that if enough people within a group participate in a given
attitude or behavior, the attitude or behavior is more likely to be accepted as a social norm
[68]; thus, girls may be dieting to fit in [69]. Girls who perceived their friends as more likely
to diet were more likely to report dieting [70]. Paxton and colleagues found that friendship
cliques shared similar levels of body image, dietary restraint, and use of extreme weight
control behaviors [69]. Weight-related attitudes and behaviors among friends and peers have
been shown to be related to a number of aspects of adolescent dieting behavior, including the
emergence of dieting, chronic dieting, and use of unhealthy weight control behaviors [69].
The effects persist, as peer dieting behavior in adolescence was a risk factor for use of
extreme weight control behavior five years later in young adulthood [53]. There has been less
research on friend weight-teasing, with limited studies suggesting that friend weight-teasing
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is also an important influence in dieting behavior. Retrospectively, female college students
reported that peers were the worst culprits of appearance-related teasing during childhood
and adolescents [71], and self-reported hurtful peer teasing about weight was a significant
predictor of dieting [72].
Media influence
Images of women in the media are thinner than the average woman [73] and have
been noted as often thinner than criteria for anorexia [74]. The images that adolescents are
exposed to showcase ideals that are unattainable to most of them. This repeated exposure to
specific media content allows the viewer to accept this as reality [75]. Negative body
comparisons to women in the media starts early and are already present as young as 8y [76].
A meta-analysis found that overall, exposure to the thin-ideal in the media was related to
increased body dissatisfaction, stronger internalization of the thin ideal, and increased
disordered eating and eating disorder symptomology [75]. Specifically, most experimental
research suggests that acute exposure to thin images in both print (e.g. magazine ads) [77]
and digital media (e.g. television shows, music videos) increases body dissatisfaction [78].
Most (e.g.[79, 80] ) but not all (e.g.[81]) cross-sectional studies have found that adolescents’
self-reports of media exposure were associated with dieting and disordered eating behaviors.
Exposure to thin-ideal media has lasting negative effects [80]; the frequency of magazine
reading has been shown to predict the use of healthy, unhealthy, and extreme weight control
behaviors five years later in female adolescents [82].
The influence of dieting on dietary intake
Adolescence is considered a “nutritionally vulnerable period” as it is a period of
change in lifestyle habits and food choices due to increasing independence and autonomy
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[83]. By definition, dieting is intended to influence dietary intake. For this reason, it is
necessary to examine the influence of dieting behaviors on dietary intake and diet quality.
However, associations between reported dieting and dietary intake are inconsistent. Earlier
research indicated that dieters, classified using a yes/no dichotomy, are less likely to meet
recommended amounts of micronutrients [84], and consume lower amounts of nutrient-dense
foods [85]. Woodruff and colleagues [86] found that overall diet quality was lower among
Canadian adolescents who reported dieting and weight concerns compared to those who did
not report dieting or weight concerns. Similar results were found when dieters were classified
by their frequency of dieting attempts. Non-dieters were less likely to consume “healthy”
foods compared to either intermittent dieters or frequent dieters [87]. However, these results
might only apply when “dieting” is categorized as a yes/no dichotomy. In contrast, when
dieting was examined comparing moderate self-reported dieters (use of a method other than
vomiting or use of diet pills) and extreme self-reported dieters (use of vomiting or diet pills)
[88], moderate dieters reported consuming more servings of fruits and vegetables and fewer
servings of high fat foods than either non-dieters or extreme dieters. Taken together, this
suggests that there is no global effect of” dieting” on energy and nutrient intake, and
necessitates the need for additional research to examine how different types of dieting and
dieting behavior influence dietary intake.
Dissertation broad aims
Despite the breadth of research on predictors and consequences of dieting, we are still
limited in our understanding of what patterns of weight control behaviors define dieting for
adolescent girls, and how various sociocultural factors influence dieting behavior. As shown
in the conceptual framework (see Figure 1.1), the current dissertation presents three studies
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using different methodological approaches that will extend our knowledge of predictors and
patterns of girls’ self-reported dieting behavior in late childhood and adolescence. Together,
the three studies will address predictors of dieting behavior from an Ecological Systems
Theory [20] perspective, examining risk factors at the individual, family, friend, and societal
levels. Specifically, the current dissertation includes studies that: 1) examine the influence of
maternal, paternal, and combined parental encouragement on the emergence of dieting before
and after 11y, 2) describe and predict patterns of weight control behaviors in 15y girls, and
(3) examine the influence of family, friends, and the media on patterns of weight control
behavior in 15y girls. All three of the proposed studies will use data from Early Dieting in
Girls, a longitudinal study of girls and their parents who were followed from 5-15y. The
primary aim of the research was to chart the development of the controls of food intake
among girls, with particular attention to the onset of dieting.
Study 1, entitled Parental encouragement of dieting promotes daughters’ early
dieting, examined the influence of parental encouragement to diet on the emergence of
daughters’ self-reported dieting. The first aim was to examine the influence of parentreported encouragement to diet, examined as maternal, paternal, and combined parental,
encouragement on the emergence of self-reported daughters’ early dieting (by 11y) and
dieting during adolescence (between 11y and 15y). The second aim was to examine how
maternal and paternal encouragement to diet predicts changes in BMI percentile in selfreported early dieters, adolescent dieters, and non-dieters.
Because a wide variety of weight control behaviors may be used by self-reported
dieters, Study 2, entitled Patterns of weight control behavior among 15y girls, was designed
to describe what weight control practices 15y girls are using when they report dieting for
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weight control. The first aim of this study was to identify distinct patterns of self-reported
weight control behaviors, identified using French’s comprehensive list of weight control
behaviors [87], in 15y girls using latent class analysis (LCA). Latent class analysis (LCA) is
a person-centered measurement method used to identify an underlying latent grouping
variable that is not observed but can be inferred from a set of measured indicators, individual
weight control behaviors in this case. This approach has been used to examine patterns of
reported weight control behaviors in adults [89, 90]. Once the patterns of weight control
behavior were identified, the second aim was to identify individual predictors of weight
control group membership. Due to the longitudinal nature of Early Dieting in Girls, we were
interested in examining both antecedent (e.g. BMI at 5y, inhibitory control at 7y) and
concurrent (e.g. BMI at 15y, depression at 15y) predictors of weight control group
membership. One of the intended purposes of dieting is to influence dietary intake. However,
as previously mentioned, associations between reported dieting and dietary intake are
inconsistent, due in part to inconsistencies in classification of dieting. Thus, the third aim was
to examine to examine weight control group differences in both self-reported dietary intake
and weighed dietary intake. Self-reported intake was assessed using 3 multiple-pass 24h
dietary recalls. Weighed intake was assessed from both a standard lunch meal and in the
eating in absence of hunger protocol (EAH) [91].
Study 3, entitled Family, friends, and media factors predict differences in patterns of
weight control behavior among adolescent girls, will build on the aforementioned findings
that family, friend, and media all affect dieting behavior. The current study will expand on
the extant literature by exploring relationships between several sociocultural factors (e.g.
priority of family meals, media influence, and the patterns of weight control behavior,
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identified in study 2. This will be done by examining both the independent and combined
influence of family, friend, and media factors on patterns of weight control group
membership at 15y.
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Study 1 Aim: To examine the influence of
encouragement to diet on the emergence of early
and adolescent dieting

Sociocultural Factors
Family
Encouragement to diet
Weight-teasing
Modeling
Family functioning
Family meals
Friends
Weight-teasing
Modeling
Media
Exposure
Sensitivity

Study 3 Aim: To examine family, friend,
media associations with weight control
group membership

Individual Factors
BMI
Weight concerns
Body dissatisfaction
Temperament
Psychological well-being

Study 2 Aim: To describe and predict
patterns of weight control behavior in
15y girls

Figure 1.1 Conceptual framework for dissertation studies 1, 2, and 3

Dieting Behavior
Dieting (yes/no)
By 11
Between 11 and 15
Patterns of weight
control behavior

Dietary Intake
Self-reported
Weighed
Lunch
EAH
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CHAPTER 2
Parental Encouragement of Dieting Promotes Daughters’ Early Dieting
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Abstract
Dieting to lose weight is common among female adolescents. This research investigated the
association between maternal and paternal encouragement to diet and their daughters’ selfreported “early dieting” (prior to age 11y) and adolescent dieting (between 11y and 15y), and
how parental encouragement to diet is related to changes in daughter BMI percentiles.
Participants in this study were 174 non-Hispanic white girls and their parents, assessed when
daughters were age 9-, 11-, 13-, and 15y. The Parent Encouragement of Child Weight Loss
Scale was used to measure encouragement to diet. Logistic regression was used to examine
the relationship between parental encouragement to diet and daughters’ reports of dieting by
11y and by 15y, adjusting for daughters’ weight status at baseline. Compared to girls whose
mothers didn’t encourage dieting, girls who were encouraged to diet were twice as likely to
diet by 11y; girls who were encouraged by their fathers were also twice as likely to diet by
11y. Girls who were encouraged to diet by both parents were 8 times more likely to report
early dieting than girls who were not. Neither maternal nor paternal encouragement predicted
the emergence of dieting during adolescence. Girls who dieted and had parental
encouragement to do so had increases in BMI percentile from 9y to 15y. Findings reveal that
parental encouragement to diet may be counterproductive and that parents need alternative
approaches to promote healthy patterns of intake and growth among young girls.

Keywords: Encouragement to diet, dieting, maternal, paternal, children
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Introduction
Dieting to maintain or lose weight is common among girls (Abramovitz & Birch,
2000; Davison, Markey, & Birch, 2000; Dixon, Adair, & O'Connor, 1996; Ricciardelli,
McCabe, & Banfield, 2000). Girls as young as 5y are aware of dieting practices (Abramovitz
& Birch, 2000), and girls report the emergence of dieting or wanting to lose weight by
middle childhood, age 9y, (Sinton & Birch, 2005), suggesting that some early attempts at
dieting may emerge prior to adolescence. Estimates suggest that roughly 40% of preadolescent school-aged children have attempted to diet to lose weight (Maloney, McGuire,
Daniels, & Specker, 1989), with that number rising to roughly two-thirds of adolescent girls
(Eaton et al., 2012).
Although overweight adolescents report more frequent dieting and use of weight
control behaviors than normal weight adolescents, a high percentage of normal weight
adolescent girls also report dieting (Neumark-Sztainer, Story, Hannan, Perry, & Irving,
2002), suggesting that even normal weight girls may be dieting to achieve the “thin ideal.”
Because dieting is often not successful and may increase risk for the development of
disordered eating (Hsu, 1996; Neumark-Sztainer et al., 2006; Patton, Selzer, Coffey, Carlin,
& Wolfe, 1999) and greater long-term weight gain (Field et al., 2003; Hill, 2004; Stice,
Cameron, Killen, Hayward, & Taylor, 1999), it is important to understand the factors
involved in the etiology of dieting. There are multiple factors that have been found to impact
the onset of dieting in childhood and adolescence, including peer and media influence (Field,
Camargo, Taylor, Berkey, & Colditz, 1999; Field et al., 2001; Levine, Smolak, & Hayden,
1994), and both direct and indirect parental influence (Dixon et al., 1996).
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Parents shape both children’s health-related behaviors and their food environments
(Tinsley, 1992), thus playing a primary role in the development of eating behavior. Costanzo
and Woody’s (1985) domain-specific obesity proneness model posits that parents who are
concerned about their child’s obesity proneness may exert more control over eating behavior,
potentially through use of restrictive feeding practices and encouragement to diet. This may
have an influence on later eating and dieting behavior (Birch & Fisher, 1998). Motivation
behind using these controlling behaviors reported by both mothers and fathers is that parents
may want to help their child lose weight in order to improve their physical appearance
(Striegel-Moore & Kearney-Cooke, 1994), thus, transmitting a thin ideal to their child that
may also influence the emergence of dieting (Thelen & Cormier, 1995). Parents may also use
these controlling behaviors in response to the child’s developing sense of autonomy of
control over their food choices (Bassett, Chapman, & Beagan, 2008).
Increases in body fat and the emergence of secondary sexual characteristics are
normative changes that occur during the transition from childhood to adolescence, and may
prompt the initiation of girls’ dieting (Byely, Archibald, Graber, & Brooks-Gunn, 2000).
Parents may also respond to these developmental changes with encouragement and
information about dieting and weight control. Research also indicates that parents report
using higher levels of encouragement to diet with overweight children (Fulkerson et al.,
2002). However, normal weight adolescents are also encouraged to diet (Fulkerson et al.,
2002), suggesting that the child’s weight is not the only factor in eliciting encouragement to
diet from the parent. Additionally, parental encouragement to diet often predicts dieting
behavior even after controlling for daughters’ weight status (Wertheim, 1999).
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Parental encouragement to diet has been shown to start in childhood (Thelen &
Cormier, 1995) and early adolescence and persist into late adolescence (Bauer, Laska,
Fulkerson, & Neumark-Sztainer, 2011). Among adolescent girls, parental encouragement to
diet predicts daughter dieting (Dixon et al., 1996; Strong & Huon, 1998). In these prior
studies, parental encouragement was used as a general term, maternal and paternal
encouragement were not assessed separately, and was assessed using daughters’ reports.
While Thelen and Cormier (1995) reported that levels of encouragement to diet are similar
between mothers and fathers, there has been limited research examining the independent
effects of maternal and paternal encouragement. Maternal encouragement to diet predicts
adolescent daughters’ dieting behavior (Huon, Lim, & Gunewardene, 2000). While evidence
is limited, data from Project EAT indicated that paternal encouragement did not predict
adolescent daughter dieting behavior after accounting for maternal encouragement
(Neumark-Sztainer et al., 2010).
Less is known about how parental encouragement to diet predicts the emergence of
dieting during childhood. Limited reports on parental encouragement to diet in children
suggest that both maternal and paternal encouragement to diet are related to an increased
frequency of dieting (Thelen & Cormier, 1995), but they did not examine the effect of
paternal encouragement to diet on the emergence of dieting. Additionally, research is limited
on the potential combined influence of having two parents encourage dieting. The cumulative
risk hypothesis (Appleyard, Egeland, van Dulmen, & Sroufe, 2005) proposes that exposure to
multiple risk factors increases the risk of an outcome, suggesting that combined
encouragement to diet from both parents might be a predictor worth examining. A potential
methodological limitation is that the majority of studies examining the influence of parental
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encouragement on dieting have used children’s perceived reports of parental encouragement
(Dixon et al., 1996; Haines, Neumark-Sztainer, Wall, & Story, 2007; Huon et al., 2000) or
have used a single item regarding the extent to which parents “encouraged their adolescent to
diet to control his/her weight” (Fulkerson et al., 2002).
The primary aim of this study was to investigate maternal and paternal reports of
encouragement to diet as independent predictors of the emergence of daughters’ dieting
attempts during childhood (“early dieting,” by 11y) and during adolescence (between 11y
and 15y), and when controlling for daughters’ weight status. A secondary aim of this study
was to determine if parental encouragement predicted change in daughters’ BMI percentile
from 9y to 15y, and if these effects differed for dieting that emerged early, during childhood,
or in adolescence.
Research Methods
Participants
Participants at study entry included 197 non-Hispanic, white families living in Central
Pennsylvania recruited as part of a longitudinal study of the health and development of young
girls, concentrating on identifying familial predictors of individual differences among girls in
the behavioral controls of food intake. Eligibility criteria for girls’ participation at
recruitment included living with the biological mother and father, the absence of severe food
allergies or chronic medical problems affecting food intake, and the absence of dietary
restrictions involving animal products. The sample was not recruited based on weight status.
Parents and their 5y old daughter (m = 5.4 + 0.4 y) were recruited for participation into the
study using flyers and newspaper advertisements. In addition, families with age-eligible
female children within a five-county radius received mailings and follow-up phone calls
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(Metromail Inc.). Families were assessed at baseline and then assessed every 2y at daughter
age 7 (n=192), 9 (n=183), 11 (n=177), 13 (n=168), and 15 (n=167). Attrition was primarily
due to family relocation outside of the area. Families with complete data from 9y to 11y
(n=174) were included in this in the final sample predicting early dieting, and families with
complete data from 9y to 15y were included in the final sample predicting adolescent dieting
(n=110). No significant differences were found between the initial weight status of
participants lost to follow-up (n=9) and of participants who completed the study at age 15
(n=165).
The Pennsylvania State University Human Subjects Institutional Review Board
approved all study procedures, and parents provided consent for their family’s participation
before the study began.
Procedure
Parent Measures
Demographics. Maternal and paternal years of education and family income were
self-reported at study entry. Parents selected their combined family income from the
following: less than $20,000; $20,000-$35,000; $35,000-$50,000; and greater than $50,000.
Parent weight status (BMI). Parent heights and weights were measured at study
entry by a trained staff member following procedures described by Lohman et al. (1988). All
subjects were weighed and measured in light clothing without shoes. Height was measured in
triplicate to the nearest 0.1 cm using a stadiometer. Weight was measured in triplicate to the
nearest 0.1 kg on an electronic scale (Seca Corp, Birmingham, United Kingdom). Weight and
height were used to calculate body mass index (BMI = weight (kg)/height (m2 )).
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Parent encouragement of daughters’ dieting. Maternal and paternal
encouragement of daughter dieting was assessed when daughters were 9-, 11-, 13-, and 15y
using the Parent Encouragement of Child Weight Loss Scale. This measure was created for
this study due to the lack of a previously validated measure on the topic, and is partially
described by Davison and Deane (2010). The measure contains 15 items assessing the ways
in which parents encourage their child to lose weight, and includes items about food intake
and physical activity, for example: “Have you talked to your daughter about the things she
could do to lose weight?” For each item, responses were measured on a 4-point scale
(1=definitely not; 2=not really; 3=a little; 4=a lot/definitely). At each time point, a mean
score across all 15 items was created to reflect the level of encouragement to diet at that time
point. In order to get a measure of the number of times the parent reported encouraging
dieting during the current study (ranging from 0, never, to 4, at ages 9, 11, 13, and 15), a
measure of the consistency of encouragement for maternal and paternal encouragement was
created. This was done by classifying parents as a dichotomous yes/no (did encourage
dieting/did not encourage dieting) at each time of assessment. A mean score across all items
greater than or equal to 2 represents parental encouragement to diet at that time of
assessment. To examine the cumulative influence of having both parents encourage dieting, a
measure of combined parental encouragement was created using the dichotomous measure of
encouragement at each time of assessment. Response options include ‘neither,’ ‘either,’ or
‘both,’ and reflect parental encouragement to diet at least once during the study period. The
internal consistency coefficient for parental encouragement of dieting, for both mothers and
fathers, was α=.72 or higher for all times of assessment.
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Daughters’ Measures
Weight status (BMI percentile). Height and weight were measured at daughter age
9, 11, 13, and 15 by a trained staff member following procedures described by Lohman
(1988). Girls were dressed in light clothing and measured without shoes. Height was
measured in triplicate to the nearest 0.1 cm using a Shorr Productions stadiometer (Irwin
Shorr, Olney MD). Weight was measured in triplicate to the nearest 0.1 kg using a Seca
Electronic Scale (Seca Corp, Birmingham, United Kingdom). BMI (weight (kg)/height (m)2 )
scores were generated based on height and weight measurements and were used to calculate
BMI percentiles. Age- and sex-specific BMI percentiles were calculated using the 2000 CDC
Growth Charts; overweight was defined as a BMI > 85th percentile on the basis of a
standardized reference criteria (Kuczmarksi et al., 2000).
Dieting. Girls’ self-reported dieting attempts were assessed at 9-, 11-, 13-, and 15y
using a dichotomous yes/no item, “Have you ever dieted?” Girls were told that they should
think of a diet as “whenever you eat less or exercise more in order to lose weight.” Anyone
who reported a “yes” response at any time point was coded a “yes” at all subsequent time
points due to the survival-curve nature of the emergence of dieting. Daughters were classified
as ‘early dieters’ if they first reported dieting by age 11, as adolescent dieters if they first
reported dieting at 13 or 15 or as ‘never dieted’ if they did not report dieting by age 15.
Responses to “have you ever dieted?” were confirmed by weight loss behaviors reported on
an adapted French Weight Loss Scale (French, Perry, Leon, & Fulkerson, 1995).
Statistical Analyses Plan
All data analyses were performed using SAS version 9.2 (SAS Institute Inc., Cary,
NC). Descriptive statistics were computed for parental (maternal, paternal, and combined)
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encouragement of dieting, daughters’ dieting, and daughter BMI percentile. Chi-square was
used to test the relationship between maternal and paternal encouragement to diet. Statistical
significance was defined as p≤0.05.
The primary aim of this study was to assess whether parental encouragement predicts
the emergence of daughters’ reports of early dieting (by 11y) and dieting during adolescence
(between 11y and 15y). Dieting was assessed as a binary variable: e.g., if daughter first
dieted (vs. did not diet) by 11y, or if daughter first dieted between 11y and 15y (vs. did not
diet). As such, logistic regression was used to predict the emergence of both early dieting and
the emergence of dieting between 11y and 15y. In all logistic regression models, odds ratios
and 95% confidence intervals were reported. In addition, to account for the role of weight
status on dieting, daughter BMI percentile at 9y (baseline) was included as a stable covariate
in all models. Mother education, father education, mother BMI, father BMI were tested
individually as covariates in a logistic regression model with early dieting as the outcome and
daughter BMI percentile as a stable covariate. The latter was included in all models because
we wanted to identify additional covariates that were statistically significant while in the
presence of daughter BMI percentile, however no additional covariates were significant and
thus were not entered in the following models. Models were run separately for maternal and
paternal encouragement to investigate the independent contributions of maternal and paternal
encouragement on the emergence of dieting. For the model predicting early dieting, a
cumulative score of maternal encouragement at 9y and 11y, representing the consistency of
maternal encouragement (range: 0-2), was entered as the predictor. Next, this model was
repeated and adjusted for daughter BMI percentile at 9y. The same steps were repeated to test
for the influence of paternal encouragement at 9y and 11y. Lastly, for the model predicting
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the emergence of dieting between 11y and 15y, a cumulative score of maternal
encouragement at 9y, 11y, 13y, and 15y, representing the consistency of maternal
encouragement (range: 0-4), was entered as the predictor. This model was repeated and
adjusted for daughters’ BMI percentile at 9y. The same steps were repeated to test for the
influence of paternal encouragement, and combined parental encouragement (neither, either,
both). In the models predicting dieting that emerged between 11y and 15y, daughters who
reported dieting by 11y were excluded to restrict the models to daughters whose dieting
emerged after 11y. As a result, there are fewer families in these models than there were in the
early dieting models. Daughters who responded "yes" to "have you ever dieted?" but did not
report engaging in any of the listed weight loss behaviors, were removed from the data and
the data were reanalyzed. Removing these daughters did not change the results, and thus
these daughters remained in the analyses.
The secondary aim was to determine if parental encouragement predicts change in
daughters’ BMI percentile from 9y to 15y, and if these effects differed by when dieting
emerged (early dieting vs. dieting during adolescence). To do this, the sample was split into
two groups based on when dieting emerged: emergence of dieting by 11y, and emergence of
dieting between 11y and 15y. A third group was created for girls who reported having not
dieted from 9y to 15y. Next hierarchical linear regression (HLR) models were run separately
for each dieting group. HLR was chosen to allow for the estimation of unique R2 estimates
for parental encouragement. In each model, daughters’ BMI percentile at 9y was entered in
step 1, which permitted us to examine change in BMI percentile from 9y to 15y. In step 2,
the consistency of maternal encouragement from 9y to 15y (range: 0-4) was entered as the
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main predictor. Lastly, these models were rerun with paternal encouragement as the main
predictor.
Results
Background, daughters’ dieting, and parental encouragement characteristics
Sample daughter dieting and parental encouragement characteristics are shown in
Table 2.1 and reveal that the percentage of daughters who reported that they had ever dieted
increased steadily from 9 y to 15 y. About 30% of girls reported early dieting (by 11y) and
nearly half of girls reported dieting for the first time during adolescence; more than three
quarters of girls reported dieting by 15y; 30% of the girls were overweight at 9y, decreasing
to 21% at 15y. Daughter BMI percentile at age 9 was significantly positively correlated with
higher levels of both maternal encouragement to diet (r =.56, p < .0001) and paternal (r =
.58, p < .0001) encouragement to diet. Similar patterns of associations between concurrent
daughter BMI percentile and maternal/paternal encouragement to diet were found at daughter
ages 11, 13, and 15. Both maternal and paternal encouragement to diet differed by daughters’
weight status at 9y; 69% of overweight 9y daughters were encouraged to diet by their
mothers, compared with only 10% of 9y normal weight daughters. Similarly, 73% of 9y
overweight daughters were encouraged to diet by their father, compared with only 13% of 9y
normal weight daughters. Maternal and paternal encouragement of dieting were significantly
correlated (r = .61,
p < .0001) at daughter age 9, but there were families in which only one parent reported
encouragement to diet. As shown in Table 2.1, parental encouragement was the highest
among early dieters. Of the early dieters, 44% were encouraged by both parents. All
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daughters who received encouragement to diet from both parents reported dieting during the
study, and 91% of the girls who were encouraged to diet by one parent were dieters.
Daughter BMI percentile and early maternal and paternal encouragement predict
daughter early dieting
As shown in Table 2.2, both early maternal and paternal encouragement were
independent predictors of the emergence of daughter early dieting behavior (by age 11) and
remained significant predictors after controlling for BMI percentile at 9y. Daughter BMI
percentile at 9y was a significant independent predictor of early dieting in both the maternal
and the paternal encouragement models, and remained significant after adding parental
encouragement. The interaction between parental encouragement and daughter BMI
percentile was not significant. Daughters who were encouraged to diet early by their mother
were approximately twice as likely to report early dieting than daughters who were not
encouraged to diet. Daughters who were encouraged to diet early by their fathers were
approximately twice as likely to report early dieting than daughters who were not encouraged
to diet.
Maternal and paternal encouragement does not predict the emergence of dieting during
adolescence
As shown in Table 2.2, in contrast to the findings for early dieting, maternal
encouragement of dieting was not a significant predictor of the emergence of daughter
dieting during adolescence (between 11y and 15y) before (p > .05) or after (p > .05)
adjusting for BMI percentile. Paternal encouragement to diet was a significant independent
predictor of the emergence of daughter adolescent dieting (p < .05), but was no longer
significant after adjusting for daughter’s BMI percentile (p > .05).
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Combined parental encouragement predicts early dieting, but not dieting during
adolescence
As shown in Table 2.3, the measure of combined parental encouragement to diet was
a significant independent predictor of early dieting, by 11y (p < .001). Similar results
emerged after adjusting for daughter BMI percentile. Relative to cases in which neither
parent encouraged dieting, after adjusting for BMI percentile, daughters who were
encouraged early by both parents were 8 times more likely to report the emergence of dieting
by 11y. In contrast, findings in Table 3 show that neither combined parental encouragement
to diet nor daughter’s BMI were significant predictors of the emergence of dieting in
adolescence. The interaction between daughter BMI percentile at 9y and combined
encouragement was not significant.
Parental encouragement to diet predicts greater increases in weight status from 9y to
15y among daughters who report dieting
Parental encouragement to diet predicted increases in BMI percentile from 9y to 15y
among daughters whose dieting emerged by 11y or between 11y and 15y, but not among
daughters who did not report dieting by 15y. In early dieters, maternal encouragement (β =
6.2, p < .01; R2 = .11), but not paternal encouragement (p > .05), significantly predicted an
increase in BMI percentile from 9y to 15y. Early dieters were predicted to increase 6.2 BMI
percentiles per unit increase in maternal encouragement to diet. In daughters whose dieting
emerged during adolescence, both maternal encouragement (β = 4.2, p < .05; R2 = .03) and
paternal encouragement (β = 4.4, p < .05; R2 = .03) were significant predictors of an increase
in BMI percentile from 9y to 15y. Adolescent dieters were predicted to increase 4.2 and 4.4
BMI percentiles per unit increase in maternal and paternal encouragement to diet,
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respectively. In daughters who did not report dieting by 15y, neither maternal nor paternal
encouragement was a significant predictor of the change in BMI percentile from 9y to 15y.
Discussion
This study investigated the influence of maternal and paternal encouragement to diet
on daughters’ early dieting and dieting during adolescence. In this sample, dieting among
girls was prevalent from 9 to 15y. For some girls, dieting developed early, by age 11. Early
encouragement of dieting by both mothers and fathers predicted greater risk of early dieting.
In contrast, neither maternal nor paternal encouragement predicted the emergence of dieting
during adolescence. Parental encouragement to diet predicted increases in girls’ BMI
percentiles between the ages of 9 and 15, but only among girls who reported dieting early or
during adolescence. The findings indicate that parental encouragement to diet may have
unintended negative effects, by promoting dieting and increased weight status.
Although self-reported dieting is normative among girls by adolescence, there is
limited evidence suggesting that the intergenerational transmission of ideas about dieting and
dieting practices, and the emergence of dieting, begin much earlier: 5-year old girls are
already aware of dieting practices (Abramovitz & Birch, 2000), and report dieting attempts
by middle childhood (Sinton & Birch, 2005). While not directly addressed in the current
study, parents are models of strategies for weight loss that daughters may emulate; parents
can influence their daughters by modeling maladaptive eating behaviors and by expressing
concern about their own body dissatisfaction. There is a strong familial link between
mothers’ and adolescent daughters’ weight concerns (Pike & Rodin, 1991) and levels of
dietary restraint (Hill, Weaver, & Blundell, 1990), and between mothers’ disinhibition and
daughters’ disinhibited eating (Cutting, Fisher, Grimm-Thomas, & Birch, 1999). In the
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current study, both maternal and paternal encouragement to diet were significant independent
predictors of early dieting, and remained significant after controlling for daughter BMI
percentile. In the only previous study investigating parental encouragement to diet on dieting
behavior in childhood, Thelen and Cormier (1995) noted that there was a significant
correlation between both maternal and paternal encouragement to diet and daughters’
reported dieting frequency. The current findings are consistent with this result and extend
these findings to address whether parental encouragement to diet predicted the initiation of
daughters’ dieting. Findings from the current study support the idea that while mothers play
a central role in the transmission of information about dieting (Abramovitz & Birch, 2000),
fathers can also play an important role in the development of daughters’ dieting behavior.
Despite the fact that parental encouragement to diet persisted and increased as the
daughters became adolescents, parental encouragement did not predict the emergence of
dieting during adolescence. This is in contrast to prior research suggesting that parental
encouragement predicts dieting during adolescence (Dixon et al., 1996; Strong & Huon,
1998); however, in those studies, the authors did not measure when dieting emerged or
distinguish between early dieters and adolescent dieters. In the current study, daughters who
reported early dieting, prior to adolescence, were excluded from the models examining the
emergence of dieting during adolescence. Due to our relatively small sample size, a larger
sample is needed to confirm study findings. For example, it is also possible that parental
encouragement to diet does not enhance adolescent girls’ already heightened risk of dieting;
parental encouragement may become less influential during adolescence as influence from
peers and from the media becomes more normative (Eisenberg, Neumark-Sztainer, Story, &
Perry, 2005; Levine, Smolak, & Hayden, 1994; Levine, Smolak, Moodey, Shuman, &
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Hessen, 1994), though this has not been directly studied in the present study. Daughter
weight status was not a significant predictor of the emergence of dieting during adolescence
in the current sample. This may be because it is common for many girls, regardless of their
weight status, to try to achieve the thin ideal, as reported by past studies (Neumark-Sztainer
et al., 2002). Our finding that three-fourths of girls reported dieting by age 15 agrees with
those previous findings.
Girls who were encouraged to diet by both parents were 8 times more likely to report
early dieting relative to girls who were not encouraged to diet. The cumulative risk
hypothesis suggests that exposure to multiple risk factors increases the risk of an outcome
(Appleyard et al., 2005). When applied to our findings, it may be that girls’ exposure to
encouragement to diet from both mother and father increases the risk of dieting, over and
above having one parent encourage dieting. In our sample, all girls who were encouraged to
diet by both parents reported having dieted by age 15, with the majority of girls reporting
having dieted by age 11. This implicates encouragement to diet from both parents as a very
strong predictor of daughter early dieting.
As expected, girls with higher BMIs were more likely to be encouraged to diet both in
childhood and in adolescence. While this result has not yet been shown in children, this is
consistent with previous research showing that levels of maternal and paternal
encouragement are higher among overweight adolescent girls (Fulkerson, 2002). Parents who
are concerned about their child’s obesity proneness are more likely to exert control over their
child’s eating (Costanzo & Woody, 1985) which might explain why parents are more likely
to encourage overweight girls to diet. This study provides new information indicating that
parental encouragement to diet predicted increases in BMI percentile from 9y to 15y, but
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only among girls who reported initiating dieting attempts. Maternal encouragement predicted
an increase in BMI percentile for early dieters, and both maternal and paternal
encouragement predicted an increase in BMI percentile for adolescent dieters. While parents
may be encouraging their daughter to diet because they are concerned about her weight
status, findings from this study indicate that encouragement to diet may help support weight
gain over time, which is in opposition to the intended purpose of encouragement to diet.
However, since not all other potential influences were included as predictors, additional work
is needed to confirm this finding. Additional studies with larger samples could improve the
predictive effect of the encouragement to diet on change in weight, as the R2 is significant
but small in the current sample. One reason that parental encouragement to diet might not be
a successful in helping children lose weight is that levels of inhibitory control have been
associated with dieting success (Jansen & Vandenhout, 1991), and levels of self-regulation
and inhibitory control are still developing in pre-adolescent girls (Hooper, Luciana, Conklin,
& Yarger, 2004). This suggests that early attempts at dieting might not be successful, and
thus encouraging these girls to diet may be problematic.
The current study has several strengths. Our findings extend prior research and
demonstrate the predictive relation between early maternal and paternal encouragement to
diet and girls’ early dieting in childhood. These findings add to the literature by providing
information on the influence of parental encouragement to diet on the emergence of dieting
during childhood and adolescence. In addition, the longitudinal data available in the current
study allowed us to evaluate both the independent and combined influence of maternal and
paternal encouragement to diet on daughters’ dieting. The current study is not without
limitations. One main limitation is the main predictor variable (maternal/paternal
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encouragement of dieting) and the main outcome variable (dieting) are both subject to selfreport bias, as some may be embarrassed by the nature of the question. Another limitation is
that the measure of dieting used in this study does not capture reasons for dieting other than
for weight loss. The sample was primarily non-Hispanic white two-parent families with
middle to high incomes, which limits the generalizability of the findings to other groups at
elevated risk for obesity as well as to mother-son or father-son dyads. Another limitation is
that other factors that may support the emergence of dieting, such as media and peer
influence, were not examined and thus cannot be ruled out potential contributing factors to
the emergence of dieting.
In summary, maternal, paternal, and combined parental encouragement to diet
predicted an increased likelihood of the emergence of daughters’ early dieting in childhood,
independent of weight status, but did not predict the emergence of daughters’ dieting in
adolescence. While dieting is a normative behavior, the current study adds to a growing body
of research that dieting in childhood and adolescence, particularly in girls who were
encouraged to diet by their parents, can lead to later weight gain. Less is known about the
physical and psychological health risks associated with starting to diet early, prior to the
onset of adolescence, with limited research suggesting that early dieting may have similar
health risks as dieting during adolescence. Further, less is known about why parents
encourage their child to diet, future work should examine parental characteristics that
contribute to a parent’s choice to encourage their child to diet, such as the parent’s weight
status and their own dieting history. However, more work is needed to determine alternatives
approaches concerned parents can use. Recent research suggests that rather than using
controlling feeding practices, parents who are concerned about their child’s weight status
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should focus on modeling healthy behaviors (Neumark-Sztainer et al., 2010; Pearson, Biddle,
& Gorely, 2009); this would be a good starting point for developing alternative approaches to
encouragement to diet.
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Table 2.1
Descriptive demographics, daughters’ dieting, and parental encouragement
Total

Early

Adolescent

Did not

Sample

Dieters

Dieters

diet by 15

(n=167)

(n=55)

(n=77)

(n=35)

at 9

64.5 (27.1)

78.9 (22.1)

60.9 (26.1)

51.3 (27.0)

at 15

61.3 (25.1)

72.3 (23.6)

60.4 (22.7)

48.6 (25.8)

by 11

21.0

45.5

12.8

5.6

by 15

32.3

N/A

20.5

13.9

by 11

20.1

45.3

13.2

0

by 15

27.9

N/A

26.3

2.8

by 11

14.0

36.9

6.6

0

by 15

20.7

N/A

14.5

2.8

Daughter BMI percentile

% with maternal encouragement

% with paternal encouragement

% with combined encouragement

Early dieters reported dieting for the first time at 9y or 11y; adolescent dieters reported
dieting for the first time at 13y or 15y. Parental encouragement measured at daughter 9-,
11-, 13-, and 15y. Percent daughters with maternal/paternal/combined encouragement
represents parent report of encouragement at least once during the time period
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Table 2.2
Predicting the emergence of daughters’ early dieting and adolescent dieting from maternal and paternal encouragement of dieting,
adjusting for BMI percentile at age 9

Early Dieting

Daughter BMI percentile

Adolescent Dieting

Maternal (n=174 )

Paternal (n= 169)

Maternal (n=112)

Paternal (n=110)

1.03 (1.01, 1.04)**

1.03 (1.01, 1.04)**

1.01 (0.99, 1.03)

1.01 (0.99, 1.02)

Daughter encouraged by:
Mother

1.90 (1.08, 3.35)*

Father

1.48 (0.79, 2.76)
2.15 (1.18, 3.91)*

3.10 (0.92, 10.42)

Early dieting refers to the emergence of self-reported dieting by 11y. Adolescent dieting refers to the emergence of dieting after
11y but by 15y. Daughters who reported dieting by 11y were excluded from the models examining the emergence of dieting
during adolescence. Daughters’ BMI percentile was measured at age 9y. Parental encouragement measured at daughter 9-, 11-,
13-, and 15y (only 9- and 11y used to predict early dieting) and represents the number of times the mother/father reported
encouraging dieting. Data presented as odds ratios with 95% confidence interval in parentheses.
* p < .05, ** p < .01, *** p < .001
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Table 2.3
Predicting the emergence of daughters’ early dieting and adolescent dieting in families where
neither parent, either parent or both parents encouraged their daughter to diet, adjusting for
daughters’ BMI percentile at age 9

Daughters’ BMI Percentile

Early Dieting

Adolescent Dieting

(n= 169)

(n=110)

1.02 (.998, 1.04)

1.01 (.99, 1.02)

ref

ref

1.99 (.66, 5.96)

1.66 (.46, 5.88)

8.30 (2.32, 29.68)**

5.34 (0.60, 47.25)

Dieting encouraged by:
Neither parent
One parent
Both parents

Early dieting refers to the emergence of self-reported dieting by 11y. Adolescent dieting
refers to the emergence of dieting between 11y and 15y. Daughters who reported dieting by
11y were excluded from the models examining the emergence of dieting during adolescence.
Parental encouragement measured at daughter 9-, 11-, 13-, and 15y (only 9- and 11y used to
predict early dieting). The “neither” group was used as the reference group for comparisons.
Data presented as odds ratios with 95% confidence interval in parentheses.
* p < .05, ** p < .01, *** p < .001
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CHAPTER 3
Patterns of Weight Control Behavior among 15y Girls
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Abstract
Objective: The objectives were to identify and predict patterns of weight control behavior in
15y girls and to examine weight control group differences in energy intake.
Method: Subjects included 166 girls assessed every 2 years from age 5 to 15. Latent class
was used to identify patterns of weight control behaviors. Antecedent variables (e.g.
inhibitory control at 7y), and concurrent variables (e.g. BMI at 15y, dietary intake) were
included as predictors.
Results: LCA identified four classes of weight control behaviors, Non-dieters (26%), and
three dieting groups, increasing in the number and severity of reported behaviors: Lifestyle
(16%), Dieters (43%), and Extreme Dieters (17%). Levels of restraint, weight concerns, and
dieting frequency increased across groups, from Non-dieters to Extreme Dieters. BMI at 5y
and inhibitory control at 7y predicted weight control group at 15y; e.g. with every one-point
decrease in inhibitory control, girls were twice as likely to be in the Extreme Dieters group
than to be in the Non-dieters group. Girls in the Extreme Dieters group were more likely to
be classified as under-reporters, and had lowest self-reported intake, but ate significantly
more in the laboratory.
Discussion: Among 15y, “dieting” includes a range of both healthy and unhealthy
behaviors. Risk factors for membership in a weight control groups are present as early as 5y.
Patterns of intake in the laboratory support the view that lower reported energy intake by
Extreme Dieters is likely due underreporting as an intent to decrease intake, not actual
decreased intake.
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INTRODUCTION
Dieting to lose or maintain weight is prevalent among both normal weight and
overweight adolescents; estimates indicate that roughly two-thirds of adolescent girls report
trying to lose weight 1. Research has shown that self-reported dieting is often not successful,
leading to greater long-term weight gain 2, and may increase the development of subclinical
disordered eating and clinical eating disorders 3. Multiple individual and psychosocial factors
have been found to impact dieting in childhood and adolescence. These factors include peer
and media influence 4, parent influences such as modeling dieting behavior 5 and direct
encouragement to diet6, and individual characteristics including elevated weight status 7 and
depression 8. Additionally, while research has shown that weight concerns and dietary
restraint are already present during middle childhood 11, it is unknown how early individual
characteristics influence later dieting during adolescence.
While dieting is often assessed as a singular behavior, a wide range of weight control
behaviors can be included in self-reports of dieting. It is unclear what weight control
behaviors girls are using when they report dieting. Dieting is a multidimensional construct;
not all dieters will use the same set of weight control behaviors. In fact, French and
colleagues 9 established a comprehensive list of weight control behaviors, which includes
both healthy (e.g. increased fruits and vegetables, increased exercise), and unhealthy (e.g. use
of appetite suppressants, skipping meals) weight control behaviors. However, this
information is lost when the data are collapsed into a dichotomous item (e.g. yes/no dieting).
By collapsing the data into a dichotomous measure you lose variability, thereby obscuring or
masking associations of different combinations of weight control behaviors with potential
predictors or consequences. Given that that dieting is implicated as a causal factor for a
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number of disorders (e.g. obesity and weight gain, eating disorders) 2,3, it is necessary to
explore etiological factors that link dieting to these disorders. Therefore, it is essential to
distinguish between weight control behaviors that are consistent with healthy weight
management (e.g. increase fruits and vegetables) from those that may constitute subclinical
disordered eating (e.g. use of unhealthy weight control behaviors such as laxative, diuretics,
and appetite suppressants) in order to determine which types of dieters might be at risk.
By definition, dieting is intended to influence dietary intake; however, associations
between reported dieting and dietary intake are mixed, in part due to the inconsistent
classification of dieting. For example, results of research assessing whether self-reported
dieters had different patterns of intake than self-reported non-dieters indicate that dieters
consume less nutrient-dense food 10, and have lower overall diet quality 11. In contrast, in
another study where the researchers classified self-reported dieters into either moderate (use
of a method other than vomiting or use of diet pills) or extreme dieters (use of vomiting or
diet pills) 12, moderate dieters reported consuming more servings of fruits and vegetables and
fewer servings of high fat foods than either non-dieters or extreme dieters. Taken together,
this suggests that more work is needed to explore the influence of dieting on dietary intake,
and warrants the examination of differences in dietary intake by patterns of weight control
behavior.
Using girls’ responses to French’s list of weight control behaviors as items in latent
class analysis (LCA) provides the opportunity to identify distinct groups of patterns of
weight control behaviors that may differ in terms of the number and types of behaviors
involved. These groups may also differ in the predictors of group membership and in both
self-reported and weighed dietary intake. Taken together, this will help provide researchers
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with insight into what behaviors adolescent girls are using to help control their weight, and
what the consequences of those behaviors might be. While this technique has not yet been
used to describe dieting behaviors in adolescents, it has been used to examine patterns and
predictors of specific weight control behaviors in adult women 13,14 using the French Weight
Control Scale 9. The present study has 3 aims: 1) to use LCA to identify distinct patterns of
weight control behaviors among 15y girls; 2) to explore weight control group differences in
antecedent (e.g. BMI at 5y, inhibitory control at 7y) and concurrent (e.g. BMI at 15y, dietary
restraint at 15y) variables; and 3) to examine latent class group differences in self-reported
dietary intake from three 24h multiple-pass dietary recalls, including the extent of under
reporting, and weighed intake at standard lunch meal and in the eating in absence of hunger
protocol (EAH), obtained in a laboratory setting.
METHODS
Participants
Participants at study entry included 197 non-Hispanic, white families living in Central
Pennsylvania recruited as part of a longitudinal cohort study of the health and development
of young girls with one of the primary aims to obtain descriptive data on what girls are doing
when they report dieting. Eligibility criteria for girls’ participation at recruitment included
living with the biological mother and father, the absence of severe food allergies or chronic
medical problems affecting food intake, and the absence of dietary restrictions involving
animal products. The sample was not recruited based on weight status. Parents and their 5y
old daughter (mean age: 5.4 ± 0.4 y) were recruited for participation into the study using
flyers and newspaper advertisements. In addition, families with age-eligible female children
within a five-county radius received mailings and follow-up phone calls (Metromail Inc.).
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Families were assessed at age 5, (N=192) study entry baseline, and then assessed every 2
years at daughter ages 7 (N=192), 9 (N=183), 11 (N=177), 13 (N=168), and 15 (N=167).
Attrition was primarily due to family relocation outside of the area. One girl had missing
weight control behavior data at 15, and thus the final sample had 166 girls and their families.
At study entry, the mean family income was $35,000-$50,000. Parents were well
educated; mothers’ mean level of education was 14.5 ± 2.3 years (range: 12-20y), and
fathers’ mean level of education was 14.7 ± 2.5 years (range: 12-20y). Parents were, on
average, slightly overweight when the girls were 5y old; their mean BMI [wt(kg)/ht(m)2) was
26.4 ± 6.1 for mothers and 28.1 ± 4.4 for fathers. Only mothers were measured for height and
weight at daughter age 15, and their mean BMI had increased to 28.4 ± 6.5. The
Pennsylvania State University Institutional Review Board approved all study procedures, and
parents provided consent for their family’s participation before the study began.
Measures
Antecedent predictors were included at the first time point of measurement in the
study (BMI, body satisfaction, and self-competence at 5, inhibitory control at 7, fear of fat of
9). Pubertal status was assessed at age 11, as the median age of the onset of breast
development is 10 years old 15, and thus this will be the first time point of measurement with
variability. All concurrent predictors (BMI, body fat percentage, restraint, disinhibition,
weight concerns, dieting risk, self-esteem, depression, binge eating, dieting frequency) and
concurrent dietary intake variables (self-reported, lunch, EAH) were assessed at 15y.
Cronbach’s alpha was used to assess internal consistency for all subscales with more than 2
items.
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Weight control behaviors for LCA (age 15)
Dieting behavior was examined at age 15 as specific weight control behaviors,
assessed by responses to the question, “Have you ever done any of the follow things to lose
weight or to keep from gaining weight?” In the current study, 20 weight control behaviors
from the comprehensive list developed by French et al. 9 were selected as potential items to
be used in the LCA. Behaviors were coded as healthy or unhealthy using French’s
classification of the behaviors 9. In order to reduce sparseness in the observed data
contingency table, which is particularly important with a sample of this small size, similar
items (e.g. eliminate snacking and eliminate sweets and junk) were combined if their
correlation was high (~0.70). Thus, the following items were combined into superordinate
factors: i) eliminating snacking, sweets, and junk food; ii) reducing the amount of food
consumed and calories eaten. Due to the low prevalence (14%) of using at least one
unhealthy strategies in the current sample, the unhealthy weight control behaviors (use of
laxatives/enemas, diuretics, diet pills, or appetite suppressants, smoking cigarettes, or
vomiting) were combined into a superordinate factor. Response options for each behavior
were: never, rarely, sometimes, often, and always. Dichotomous indicators of each weightcontrol behavior were created for use in LCA models for this study: coded two (yes) if they
engaged in healthy behaviors “sometimes” or more often and in unhealthy behaviors “rarely”
or more often. To compare responses between use of weight control behaviors and reports of
dieting, girls were also asked, “Have you ever dieted?”
Anthropometric measurement predictors
Height and weight were measured in triplicate when girls were 5 years old and 15
years old and were used to compute BMI scores. BMI percentiles were calculated using the
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2000 CDC Growth Charts; overweight was defined as a BMI > 85th percentile on the basis of
a standardized reference criteria 16. Pubertal status via breast development was measured at
age 11 through visual inspection by a nurse who was trained by Dr. Herman-Giddens using
the published training manual 17. Ratings were obtained for each breast on a scale of 1-5
(1=no development, 5= mature) using the Tanner rating system 18, and averaged together to
create a mean pubertal status score.
Psychological well-being predictors
Children’s perceived self-competence was measured at 5 years using The Pictorial
Scale of Perceived Competence and Social Acceptance for Young Children for 4-5 year olds
19

. General competence is the mean of cognitive competence and physical competence. Self-

esteem was measured at 15 years using a 10-item scale developed by Rosenberg 20 and
modified by O’Brien 21 designed to measure global self-esteem. Depression was measured at
15 years using the Center for Epidemiological Studies Depression Scale (CED-D) developed
by Radloff 22. It is a 20-item self-report questionnaire. Good internal consistency was
observed (α ≥ 0.78) for all psychological well-being predictors.
Temperament predictor
Girls’ inhibitory control was assessed at 7 years by using the parent version of the
Children's Behavior Questionnaire’s Inhibitory Control subscale 23. Inhibitory control is
defined as the ability to restrain a dominant response and instead perform a subdominant
response. Good internal consistency was observed for inhibitory control (α = 0.74).
Eating and weight-related characteristics
Children’s body satisfaction at 5 years was measured using an amended Body
Satisfaction Scale 24. The Body Satisfaction Scale originally consisted of a list of 16 body
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parts, half involving the head and the other half involving the body. The amended version
contains an additional 10 items concerning various body parts and reduced the response set
to: “too little,” “too big,” “just right.” Fear of fat in children was assessed at 9 years using
the personal fear of fat scale (5 items) on the Fear of Becoming Fat 25. Dietary restraint and
disinhibition were measured at 15 years using the original Dutch Eating Behavior
Questionnaire (DEBQ). 26. For this study, overall total disinhibition, defined as the sum of
external and emotional disinhibition, was used as the measure of disinhibition. Weight
concerns at 15 years were measured using the Weight Concerns scale 27. Dieting risk at 15
years was assessed using the dieting subscale on the Eating Attitudes Test (EAT-26), the
summarized version of the EAT-40 28. A higher dieting risk score indicates increased dieting
behaviors and practices, concern about weight, and food avoidance. Binge eating at 15 years
was assessed using the Binge Eating Scale 29, designed to assess the behavioral aspects of
binge eating episodes as well as the feelings and thoughts associated with this behavior.
Good internal consistency was observed for all eating and weight-related characteristics (all
α ≥ 0.74). Dieting frequency was assessed at 15 years by a one-item measure, “During the
past year, how often did you diet (by diet, we mean changing the way you eat to control your
weight)?” Response options were: never, less than once a month, 1 to 3 a month, 2 to 6 times
per week, and every day.
Dietary intake
All dietary intake data was collected when girls were 15 years old. Girls’ selfreported intakes were measured using three 3 24-h recalls, 2 weekdays and 1 weekend day,
randomly selected over a 2-wk period. Interviews were conducted by trained staff using
computer-assisted Nutrition Data System for research (NDS-R, Nutrition Coordinating
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Center, University of Minnesota, Minneapolis, MN). Nutrient data were averaged across
three days to obtain an estimate of energy and nutrient intakes and are based on food only.
Physiologically plausible reports of energy intake were determined by comparing reported
energy intake with predicted energy requirements using procedures outlined by Huang et al.
30

A detailed description of this procedure is described elsewhere 30. Briefly, sex- and age-

specific standard deviation (SD) cutoffs were created for reported energy intake as a percent
of predicted energy requirement 31. A reporter was considered plausible if reported energy
intake as a percent of predicted energy requirements was within the ±1 SD cutoff ( at 15y).
Those with values exceeding the upper bounds were categorized as “over-reporters,” and
those with values below the lower cutoff value were categorized as “under-reporters.”
Weighed intake was measured in the laboratory for both a standardized lunch and the
Eating in the Absence of Hunger (EAH) protocol. For lunch, each girl was given a 12 inch
(580 kcal) Subway sandwich (choice of turkey, ham, or cheese), a Subway mustard packet, a
Subway mayonnaise packet (35 kcal), a 12 oz can of Minute Maid Lemonade (150 kcal), a
Rice Krispies Treat (90 kcal), and 1.5 oz. (160 kcal) bag of Synder’s of Hanover pretzels, for
a total of 1,015 kcal. The EAH protocol was developed to measure children’s snack food
consumption in the presence of palatable foods while in the absence of hunger 32.
Approximately 70 min after lunch, each girl was given a preload of a Dannon Frusion yogurt
smoothie (260 kcal). Approximately 20 min following the preload, girls were presented with
generous portions of 5 snack foods: 75g (375 kcal) of Frito Lay Nacho Cheese Doritos, 84g
(480 kcal) of Pringles potato chips, 112g (520 kcal) of Nabisco Nutter Butter Sandwich
Cookies, 96g (495 kcal) of Keebler Fudge Shoppe Stripe Cookies, and 65g (365 kcal) of
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Hershey’s Milk Chocolate Nuggets, and were asked to rate their preference and liking of
each food. Each girl was offered a total of 2,235 kcal.
Statistical analyses
All data analyses were performed using SAS version 9.4 (SAS Institute Inc., Cary,
NC). Descriptive statistics were computed for all predictor and all dietary variables. Chisquare was used to examine differences in weight status and plausibility of reporting by
weight control group. Statistical significance was defined as p ≤ 0.05.
Latent class analysis (LCA) is a person-centered measurement method used to
identify an underlying latent grouping variable that is not observed but can be inferred from a
set of measured indicators, individual weight control behaviors assessed at age 15 in this
case. A detailed description of this procedure is described elsewhere 33. Parameters estimated
in LCA include class membership probabilities, defined as the proportion of a population
expected to belong to each latent class and sum to one, and item-response probabilities,
defined as the probability of endorsing each item given class membership 33. Probabilities of
items close to one indicate that the item is characteristic of membership in that latent class
and that those in that latent class are likely to have tried it as a weight control behavior.
Probabilities of items close to zero indicate that individuals in that latent class are not likely
to have tried the behavior. In order to reduce sparseness in the observed data contingency
table, which is particularly important with a sample of this small size, the following items
were combined into superordinate factors: i) eliminating snacking, sweets, and junk food; ii)
reducing the amount of food consumed and calories eaten; iii) use of an unhealthy behavior
(laxatives/enemas, diuretics, diet pills, or appetite suppressants, smoking cigarettes, or
vomiting). Items that did not discriminate among groups (e.g. eat a low carbohydrate diet,
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join diet centers, join weight loss groups) were not included in the final models. Thus, from
the original set of 20 weight control behaviors, a final set of 9 weight control behaviors was
selected for use in the latent class models.
The final latent class model was identified by comparing latent class models with one
to five latent classes to select the model with the optimal fit and best model interpretation
using criterion specified by Lanza et al. 33 Based on the Akaike’s Information Criterion (660
for the model with one class, 245 for two, 219 for three, 204 for four, and 212 for five), the
Bayesian Information Criterion (688 for the model with one class, 304 with two, 309 with
three, 325 with four, and 365 with five), entropy (1.00 for the model with one class, 0.93 for
two, 0.83 for three, 0.86 for four, and 0.82 for five), and the G2 fit statistic (642 for the model
with one class, 207 with two, 161 with three, 126 with four, and 114 with five), the four-class
model was identified as the best fitting model. The average posterior probabilities for the
four classes were: 0.98, 0.88, 0.93, and 0.91.
After the four-class model was identified, the next step was to explore differences
between the four weight control groups on a number of individual concurrent (e.g. BMI at
15) and antecedent (e.g. BMI at 5) characteristics. This was first done directly in the LCA
model to help maximize power. Each variable was included separately in the latent class
model to examine the estimation of odds ratios that describe the increase in odds of
membership in a particular latent class relative to a reference class corresponding to a oneunit change in the variable. In order to aid with the interpretability of the data, differences
among weight control behavior groups on individual variables were also tested using
ANOVA with Tukey’s honestly significant difference post hoc tests. In order to examine this
outside the LCA model, each girl was assigned to the latent weight control group
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corresponding to her maximum posterior probability of membership using the classifyanalyze approach described by Bray et al. 34. Self-reported and lunch intake data were
adjusted for girls’ estimated energy requirement (EER) to adjust for differences in energy
needs based on height and weight.
Results
Four class model of weight control behaviors
As shown in Table 3.1, twenty-six percent of the sample was predicted to belong in
latent class 1. This group was named the “Non-dieters” group as it is characterized by a low
probability of endorsing all of the 9 weight control behaviors. Three “dieting” weight control
groups were identified, and varied in the number and type of weight control behaviors they
endorsed. Sixteen percent of the sample was predicted to belong to latent class 2, and is
named the “Lifestyle” group since it is characterized by a high probability of reporting
increasing exercise and eating more fruits and vegetables for weight control, both healthpromoting lifestyle changes. Forty-three percent of the sample was predicted to belong to
latent class 3, named the “Dieters” group since it is characterized by a high probability of
reporting increasing exercise, increasing fruits and vegetables, eating less fat, eliminate
snacks, sweets, and junk, reducing calories and amount of food, and eating low calorie food;
behaviors that are all consistent with dieting. Fifteen percent of the sample was predicted to
belong to latent class 4. This group is named the “Extreme Dieters” group, and is
characterized by a high probability of having used all 9 weight control strategies, including
over 50% of the class expected to report using at least one unhealthy strategy. Figure 3.1
depicts the item-response probabilities for each of the weight control groups.
For comparison, 21% of the Non-dieters responded “yes” to having ever dieted. Of
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the Lifestyle group, 65% responded “yes” to having ever dieted. Of the Dieters, 86%
responded “yes” to having ever dieted. Of the Extreme Dieters, 95% responded “yes” to
having ever dieted.
Antecedent characteristics predicting latent class membership
As shown in Table 3.2, BMI at 5y, fear of fat at 9y, and pubertal development at 11y
were all significant predictors of weight control behavior group membership at 15y, and
inhibitory control at 7y was a marginally significant predictor of group membership at 15y.
To provide additional information to help with interpretation of the weight control groups,
mean values for the antecedent predictor variables are shown by weight control group in
Table 3.3.
Girls in the Extreme Dieters group had higher BMI percentiles at 5y and lower levels
of inhibitory control at 7y than girls in the other three groups, and had higher fear of fat at 9y
than girls in the Lifestyle or Non-dieters groups. With every one-point decrease in inhibitory
control, girls were twice as likely to be in the Extreme Dieters group than to be in the Nondieters group, and girls in the Extreme Dieters group had significantly lower inhibitory
control at 7y than girls in the other three groups. Similarly, with every one-point increase in
BMI at 5y, girls were 1.5 times more likely to be in the Extreme Dieters group than to be in
the Non-dieters group, and girls in the Extreme Dieters group had significantly higher BMIs
at 5y than girls in the other three groups. The proportion of girls classified as normal weight
vs. overweight at 5y differed by group membership (p < .05). At 5y, 12% of Non-dieters
were overweight or obese, 8 % of the Lifestyle group were overweight or obese, 20 % of
Dieters were overweight or obese, and 38 % of Extreme Dieters were overweight or obese.
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Concurrent characteristics predicting latent class membership
As shown in Table 3.4, all concurrent covariates, measured at 15y, were significant
predictors of weight control group membership. Percent body fat, restraint, weight concerns,
self-esteem, depression, binge eating, and dieting frequency independently predicted
membership in all three dieting groups (Lifestyle, Dieters, Extreme Dieters) relative to the
Non-dieters group. Using percent body fat as an example, with every one-point unit increase
in percent body fat, girls were 1.09 times more likely to be in the Lifestyle group, 1.12 times
more likely to be in the Dieters group, and 1.24 times more likely to be in the Extreme
Dieters group than to be in the Non-dieters.
To provide additional information to aid in interpretation of the weight control
groups, mean values for the concurrent predictor variables are shown by weight control
group in Table 5. Levels of restraint, weight concerns, and self-reported dieting frequency
increased on an ordinal scale across groups, from Non-dieters to Extreme Dieters. As shown
in Table 3.5, girls in the Extreme Dieters group had significantly higher values for all of the
measured covariates (with the exception of self-esteem which was significantly lower) than
girls in the other 3 groups; girls in the Dieters group had higher values than girls in Lifestyle
or Non-dieters on disinhibition, depression, dieting risk, and had lower self-esteem.
The proportion of girls classified as normal weight vs. overweight/obese at 15y
differed by group membership (p < .001); 17% of Non-dieters were overweight/obese, 8 % of
the Lifestyle group were overweight/obese, 16 % of Dieters were overweight/obese, and 56
% of Extreme Dieters were overweight/obese.
Concurrent weight control group differences in dietary intake
Mean self-reported intake is shown by weight control group in Figure 3.2a. Self-
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reported intake based on 3 24h recalls differed by weight control group (p < 0.0001). Girls in
the Extreme group reported that they consumed significantly fewer calories than girls in the
other weight control groups (p < .05); these girls reported an average of 1263±405 calories
per day, compared to 1668±395, 1789±325, and 1553±401 calories by girls in the Nondieters, Lifestyle, and Dieters groups, respectively. The plausibility of reporting of selfreported intake also differed by group membership (p < .05). In the Non-dieters group, 60%
were identified as under-reporters, 38% as plausible reporters, and 2% as over-reporters. In
the Lifestyle group, 58% were identified as under-reporters, 38% as plausible reporters, and
4% as over-reporters. In the Dieters group, 75% were identified as under-reporters, 22% as
plausible reporters, and 3% as over-reporters. In the Extreme Dieters group, 96% were
identified as under-reporters and 4% as plausible reporters.
In contrast, as shown in Figure 3.2b, the weighed intake data obtained at the
standardized lunch consumed in the laboratory revealed a very different pattern of findings.
Overall, the groups differed in their lunch intake (p < 0.01); girls in the Non-dieters,
Lifestyle, Dieters, and Extreme Dieters groups consumed 603±186, 661±148, 606±140, and
721±171 calories, respectively. Girls in the Extreme Dieters group consumed significantly
more calories than girls in the Non-dieters and Dieters groups (p < .05). A similar pattern
emerged in the EAH protocol (p < 0.05); girls in the Non-dieters, Lifestyle, Dieters, and
Extreme Dieters groups consumed 247±86, 269±86, 291±109, and 335±164 calories,
respectively. Girls in the Extreme Dieters group consumed more calories in EAH than girls
in Non-dieters or Lifestyle groups (p <0.05), and marginally significantly more than girls in
the Dieters (p <. 10). When total weighed intake in the laboratory was examined as a
combination of lunch and EAH, girls in the Extreme Dieters group consumed significantly
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more (1049 ± 306) calories than girls in the other three groups (850 ± 230, 909 ± 179 and
908 ± 211 for girls in the Non-dieters, Lifestyle, and Dieters, respectively).
DISCUSSION
These findings underscore the view that dieting is not a singular behavior; but is an
umbrella term for a wide range of both healthy and unhealthy weight control behaviors. The
results revealed four groups using distinct patterns of weight control behaviors in the current
sample of adolescent girls: Non-dieters, and three groups of self-reported dieters, Lifestyle,
Dieters, and Extreme Dieters. The dieting groups increase in the number and severity of
reported weight control behaviors from Lifestyle to Extreme Dieters. These groups were also
qualitatively different on a number of psychosocial and weight characteristics, with levels of
dietary restraint, weight concerns, and self-reported dieting frequency increasing across
groups, from non-dieters to Extreme Dieters. Results from the current study expand on the
literature using LCA to identify patterns of weight control behaviors in women 13,14 to a
sample of adolescent females. These findings are similar to those obtained with the women,
with appropriate differences noted due to the discrepancy in developmental stage, such as the
absence of use of decreased alcohol as a weight control behavior. Risk factors for
membership in the Extreme Dieters group were noted as early as 5y; with every one-point
decrease in inhibitory control, girls were twice as likely to be in the Extreme Dieters group
than to be in the Non-dieters group, and with every one-point increase in BMI, girls were 1.5
times more likely to be in the Extreme Dieters group than to be in the Non-dieters group.
Girls in the Extreme Dieters group were more likely to be under-reporters, and had lowest
self-reported intake, but ate significantly more in the laboratory.
Predictors of dieting group membership were apparent as early as age 5. This is

65
consistent with previous work indicating that early overweight status is a risk factor for later
weight concerns and eating pathology. It was shown in prior work in this sample that the
girls who were overweight at 5y had higher levels of disinhibited eating, dietary restraint,
weight concern, body dissatisfaction 35, and dieting at 9y 7, which puts them at risk for
continued overweight and dieting attempts, as seen in the current study. The current findings
add to the literature that weight status at 5y also predicts an increased frequency of selfreported dieting and use of unhealthy weight control behaviors at 15y. While inhibitory
control increases from middle childhood to adolescence 36, rank-order differences in
inhibitory control are relatively stable over time 37. Inhibitory control is an important factor
in dieting success 38 and in early weight gain 39. Thus, it is possible that initial attempts to
control weight might not be successful for girls with low inhibitory control and thus they turn
to the more unhealthy weight control behaviors in their later attempts. While the results from
the current study indicate this as possibility, future work is needed to confirm this finding.
These findings suggest opportunities for early intervention in the areas of self-regulation and
weight management to prevent the later use of unhealthy weight control behaviors.
All of the concurrent descriptive variables were significant predictors of group
membership, with self-reported dieting frequency, restraint, and weight concerns increasing
on an ordinal scale across groups, from non-dieters to Extreme Dieters. The relationship
between weight concerns and group membership is consistent with past findings that weight
concerns are one of the strongest correlates of dieting and weight control practices among
adolescents and adults 27,40. The current study adds that greater weight concerns are related to
the use of an increased number of and more unhealthy weight control behaviors. The increase
in percent overweight and body fat at 15y across the groups is consistent with previous
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research that adolescents who are overweight and obese more likely to diet 6 and use
unhealthy weight control behaviors 40. Girls in the Extreme Dieters group have the lowest
inhibitory control and greatest disinhibition, which may make it harder for these girls to
sustain both healthy and unhealthy weight control behaviors, and may lead to loss of control
and subsequent weight gain 41.
Psychological well-being, examined in the current study as both decreased selfesteem and increased depression, decreased on an ordinal scale across the three dieting
groups, from Lifestyle to Extreme Dieters. This is consistent with previous findings that both
self-esteem 42 and depression 8 are associated with dieting, disordered eating and the use of
unhealthy weight control behaviors 43 in children and adolescents, and suggests that
successful weight control interventions might include treatment for depression. Dieting and
disordered eating persists and increase 44 into young adulthood, suggesting that the girls in
the study who are using unhealthy weight control behaviors at 15y will continue to do so.
This is a problem because the use of unhealthy weight control behaviors increases the risk for
disordered eating and clinical eating disorders 3, could inhibit proper growth and
development 45, and many of the unhealthy weight control behaviors, such as smoking,
increase health risks in other domains 46.
Examining associations between dieting and measures of food intake such as selfreported intake and the EAH protocol provides an opportunity to look at possible
consequences of dieting on food intake. Weight control group differences for self-reported
intake and weighed intake measures show strikingly different patterns. Previous associations
between reported dieting and nutrient intake have been mixed, likely due to differences in
dietary assessment (e.g., food frequency questionnaires vs. dietary recall) and inconsistent
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categorization (e.g., yes/no dieting vs. specific weight control behaviors) of dieting and
weight control behaviors10,11. A comparison of self-reported intake from dietary recalls
across groups shows that girls in the Extreme Dieters group are, on average, consuming the
fewest calories, which is consistent with their greatest frequency of dieting attempts.
However, weighed intake in the laboratory indicates that girls in the Extreme Dieters group
are actually eating significantly more. This suggests that the group differences in selfreported intake may reflect differences in the extent to which girls are underreporting, which
is reflected in differences of plausible reporters, and might not accurately reflect differences
in actual intake.
Extreme Dieters had the highest average BMI percentile, the greatest levels of
restraint, and most were classified as under-reporters. This is consistent with previous
research, given that increased weight status is one of the strongest predictors of
underreporting in children 47, and research indicates that those high in restraint are more
likely to underreport their intake 48. Dietary restraint reflects a cognitive desire and intent to
restrict intake 49. Thus, particularly in those who are overweight and high in restraint, selfreported intake might reflect intended, but not actual, intake. Girls in the Extreme Dieters
group might have a greater tendency to underreport their intake given their higher levels of
restraint and increased weight status, but have greater reactivity and actually consume the
most calories when presented with food. To the extent that their intakes in the laboratory are
more indicative of their daily intakes than their self-reports are, it is not surprising that girls
in the Extreme Dieters group have higher BMIs and a higher body fat percentage than girls in
the other three groups.
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The current study is not without limitations. The current sample was homogenous –
white adolescent females from middle-class families, and thus the results may not generalize
to other populations. Additionally, much of the data, including the use of specific weight
control practices, is self-reported data, which might have resulted in reporting and social
desirability bias. However, this is a limitation of the field as a whole, and future research
should focus on developing tools that assess weight control behavior, etc. that do not rely on
self-report. Another limitation is that due to the exploratory nature of this paper, weight
control behavior was assessed at only one time point. Future work should assess weight
control behavior at repeated time points to capture the dynamic nature of weight control
behavior.
In conclusion, findings from the current study advance our understanding of what
weight control behaviors adolescent girls use when they diet. The current study found that
there were three combinations of self-reported “dieting” in 15y girls, increasing in the
number of reported weight control behaviors used and distinct in antecedent and concurrent
descriptive characteristics, the majority of which increased pursuant to the dieting groups.
Early weight status and inhibitory control were identified as early risk factors for
membership in the Extreme Dieters group at 15y. Analysis of the dietary data supports the
theory that under reporting in those high in restraint reflects intended restriction, not actual
restricted intake 49.
Future work should focus on using this information to help target interventions for
girls who have early risk factors for membership in the Extreme Dieters group to help reduce
the later use of unhealthy weight control behaviors. For adolescent girls who would benefit
from weight reduction or maintenance, physicians should emphasize the use of health-
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promoting weight control behaviors, such as increasing fruit and vegetable consumption and
decreasing high energy-dense food, which have been shown to moderate weight gain
overtime in adults 14, and may also help moderate weight gain in adolescents.
ACKNOWLEDGEMENTS
This research was supported by NIH HD32973 (L. Birch) and USDA National Institute for
Food and Agriculture Grant # 2011-67001-301 Program A2121 - Childhood Obesity
Prevention: Transdisciplinary Graduate Education and Training in Nutrition and Family
Sciences (K. Balantekin). We thank Stephanie T. Lanza of the Methodology Center at The
Pennsylvania State University for her consultation on latent class analysis.

70
References
1. Eaton DK, Kann L, Kinchen S, Shanklin S, Flint KH, Hawkins J, et al. Youth risk
behavior surveillance-United States, 2011. MMWR Surveill Summ 2012;61:1-162.
2. Field AE, Austin SB, Taylor CB, Malspeis S, Rosner B, Rockett HR, et al. Relation
between dieting and weight change among preadolescents and adolescents. Pediatrics
2003;112:900-906.
3. Neumark-Sztainer D, Wall M, Guo J, Story M, Haines J, Eisenberg M. Obesity, disordered
eating, and eating disorders in a longitudinal study of adolescents: How do dieters
fare 5 years later? J Am Diet Assoc 2006;106:559-568.
4. Levine MP, Smolak L, Hayden H. The relation of sociocultural factors to eating attitudes
and behaviors among middle school girls. The Journal of Early Adolescence
1994;14:471-490.
5. Pike KM, Rodin J. Mothers, daughters, and disordered eating. J Abnorm Psychol
1991;100:198-204.
6. Balantekin KN, Savage JS, Marini ME, Birch LL. Parental encouragement of dieting
promotes daughters’ early dieting. Appetite 2014;80:190-196.
7. Davison KK, Markey CN, Birch LL. A longitudinal examination of patterns in girls'
weight concerns and body dissatisfaction from ages 5 to 9 years. Int J Eating Disord
2003;33:320-332.
8. Sinton MM, Birch LL. Weight status and psychosocial factors predict the emergence of
dieting in preadolescent girls. Int J Eating Disord 2005;38:346-354.
9. French SA, Perry CL, Leon GR, Fulkerson JA. Dieting behaviors and weight change
history in female adolescents. Health Psychol 1995;14:548-555.
10. Nowak M. The weight-conscious adolescent: Body image, food intake, and weightrelated behavior. J Adolesc Health 1998;23:389-398.
11. Woodruff SJ, Hanning RM, Lambraki I, Storey KE, McCargar L. Healthy Eating IndexC is compromised among adolescents with body weight concerns, weight loss dieting,
and meal skipping. Body Image 2008;5:404-408.
12. Story M, Neumark-Sztainer D, Sherwood N, Stang J, Murray D. Dieting status and its
relationship to eating and physical activity behaviors in a representative sample of US
adolescents. J Am Diet Assoc 1998;98:1127-+.
13. Lanza ST, Savage JS, Birch LL. Identification and Prediction of Latent Classes of
Weight-loss Strategies Among Women. Obesity 2010;18:833-840.
14. Savage JS, Birch LL. Patterns of Weight Control Strategies Predict Differences in
Women's 4-Year Weight Gain. Obesity 2010;18:513-520.
15. Parent A-S, Teilmann G, Juul A, Skakkebaek NE, Toppari J, Bourguignon J-P. The
timing of normal puberty and the age limits of sexual precocity: variations around the
world, secular trends, and changes after migration. Endocrine reviews 2003;24:668693.
16. Kuczmarksi RJ, Ogden CL, Grummer-Strawn LM, Flegalm KM, Guo SS, Wei R, CDC
growth charts for the United States: methods and development (Vol. Series Report 11,
No. 246), Hyattsville, MD, National Center of Health Statistics, 2000.
17. Herman-Giddens ME, Bourdony CJ, Assessment of Sexual Maturity Stages in Girls.
American Academy of Pediatrics; 2005.

71
18. Marshall WA, Tanner JM. Variations in pattern of pubertal changes in girls. Archives of
Disease in Childhood 1969;44:291.
19. Harter S, Pike R. The pictorial scale of perceived competence and social acceptance for
young-children. Child Development 1984;55:1969-1982.
20. Rosenberg M. Society and the adolescent self-image Psychiatric Quarterly 1965;39:751751.
21. O'brien EJ. Global self-esteem scales - unidimensional or multidimensional.
Psychological Reports 1985;57:383-389.
22. Radloff LS. The CES-D scale a self-report depression scale for research in the general
population. Applied psychological measurement 1977;1:385-401.
23. Rothbart MK, Ahadi SA, Hershey KL, Fisher P. Investigations of temperament at three to
seven years: The children's behavior questionnaire. Child Development
2001;72:1394-1408.
24. Slade PD, Dewey ME, Newton T, Brodie D, Kiemle G. Development and preliminary
validation of the Body Satisfaction Scale (BSS). Psychology and Health 1990;4:213220.
25. Shapiro S, Newcomb M, Burns Loeb T. Fear of fat, disregulated-restrained eating, and
body-esteem: prevalence and gender differences among eight-to ten-year-old
children. Journal of Clinical Child Psychology 1997;26:358-365.
26. Van Strien T, Frijters JER, Bergers GPA, Defares PB. The Dutch Eating Behavior
Questionnaire (DEBQ) for assessment of restrained, emotional, and external eating
behavior. Int J Eating Disord 1986;5:295-315.
27. Killen JD, Taylor CB, Hayward C, Wilson DM, Haydel KF, Hammer LD, et al. Pursuit
of thinness and onset of eating disorder symptoms in a community sample of
adolescent girls - a 3-year prospective analysis. Int J Eating Disord 1994;16:227-238.
28. Garner DM, Garfinkel PE. Eating attitudes test - index of the symptoms of anorexianervosa. Psychological Medicine 1979;9:273-279.
29. Gormally J, Black S, Daston S, Rardin D. The assessment of binge eating severity among
obese persons. Addict Behav 1982;7:47-55.
30. Huang TTK, Roberts SB, Howarth NC, McCrory MA. Effect of screening out
implausible energy intake reports on relationships between diet and BMI. Obes Res
2005;13:1205-1217.
31. Goldberg G, Black A, Jebb S, Cole T, Murgatroyd P, Coward W, et al. Critical evaluation
of energy intake data using fundamental principles of energy physiology: 1.
Derivation of cut-off limits to identify under-recording. European Journal of Clinical
Nutrition 1991;45:569-581.
32. Fisher JO, Birch LL. Restricting access to palatable foods affects children's behavioral
response, food selection, and intake. Am J Clin Nutr 1999;69:1264-1272.
33. Lanza ST, Collins LM, Lemmon DR, Schafer JL. PROC LCA: A SAS procedure for
latent class analysis. Structural Equation Modeling 2007;14:671-694.
34. Bray B, Lanza S, Tan X. Classify-analyze approaches in latent class analysis: The
importance of inclusive modeling. Innovations in latent class analysis: New
approaches to address classic questions 2011.
35. Shunk JA, Birch LL. Girls at risk for overweight at age 5 are at risk for dietary restraint,
disinhibited overeating, weight concerns, and greater weight gain from 5 to 9 years. J
Am Diet Assoc 2004;104:1120-1126.

72
36. Barkley RA, Attention-deficit Hyperactivity Disorder and the Nature of Self-control.
Guilford Press; 1997.
37. Kochanska G, Murray K, Jacques TY, Koenig AL, Vandegeest KA. Inhibitory control in
young children and its role in emerging internalization. Child Development
1996;67:490-507.
38. Nederkoorn C, Houben K, Hofmann W, Roefs A, Jansen A. Control yourself or just eat
what you like? Weight gain over a year is predicted by an interactive effect of
response inhibition and implicit preference for snack foods. Health Psychol
2010;29:389.
39. Anzman SL, Birch LL. Low Inhibitory Control and Restrictive Feeding Practices Predict
Weight Outcomes. Journal of Pediatrics 2009;155:651-656.
40. Neumark-Sztainer D, Story M, Hannan PJ, Perry CL, Irving LM. Weight-related
concerns and behaviors among overweight and nonoverweight adolescents Implications for preventing weight-related disorders. Arch Pediatr Adolesc Med
2002;156:171-178.
41. Field AE, Byers T, Hunter DJ, Laird NM, Manson JE, Williamson DF, et al. Weight
cycling, weight gain, and risk of hypertension in women. Am J Epidemiol
1999;150:573-579.
42. Joiner GW, Kashubeck S. Acculturation, body image, self-esteem, and eating-disorder
symptomatology in adolescent Mexican American women. Psychology of Women
Quarterly 1996;20:419-435.
43. Goldfield GS, Moore C, Henderson K, Buchholz A, Obeid N, Flament MF. Body
dissatisfaction, dietary restraint, depression, and weight status in adolescents. J Sch
Health 2010;80:186-192.
44. Neumark-Sztainer D, Wall M, Larson NI, Eisenberg ME, Loth K. Dieting and Disordered
Eating Behaviors from Adolescence to Young Adulthood: Findings from a 10-Year
Longitudinal Study. J Am Diet Assoc 2011;111:1004-1011.
45. Swenne I, Thurfjell B. Clinical onset and diagnosis of eating disorders in premenarcheal
girls is preceded by inadequate weight gain and growth retardation. Acta Paediatr
2003;92:1133-1137.
46. Health UDo, Services H. The health consequences of smoking: a report of the Surgeon
General. Atlanta, GA: US Department of Health and Human Services, Centers for
Disease Control and Prevention, National Center for Chronic Disease Prevention and
Health Promotion, Office on Smoking and Health 2004;62.
47. Savage JS, Mitchell DC, Smiciklas-Wright H, Symons Downs D, Birch LL. Plausible
reports of energy intake may predict body mass index in pre-adolescent girls. J Am
Diet Assoc 2008;108:131-135.
48. Shunk JA, Birch LL. Validity of dietary restraint among 5-to 9-year old girls. Appetite
2004;42:241-247.
49. Lowe MR, Foster GD, Kerzhnerman I, Swain RM, Wadden TA. Restrictive dieting vs.
"undieting" - Effects on eating regulation in obese clinic attenders. Addict Behav
2001;26:253-266.

73

Table 3.1 Probability of girls reporting using each weight-control behavior given latent class membership
Latent class
Non-dieters
Lifestyle
Dieters
Extreme Dieters
(26%)
(16%)
(43%)
(15%)
Weight control behavior
Increase exercise (72%)1
0.26
0.69
0.98
0.84
Eat more fruits and vegetables (67%)
0.03
0.94
0.85
1.00
Eat less fat (60%)
0.02
0.34
0.90
1.00
Eliminate snacking, sweets, and junk (63%)
0.01
0.47
0.93
0.99
Reduce calories and amount of food (57%)
0.09
0.15
0.87
0.97
Eat low calorie food (42%)
0.02
0.11
0.62
0.83
Eat less meat (19%)
0.05
0.00
0.08
0.90
Skip meals (42%)
0.12
0.03
0.54
0.94
Unhealthy behavior (14%)
0.02
0.00
0.11
0.54
Unhealthy behavior refers to use of laxatives/enemas, diuretics, diet pills, or appetite suppressants, smoking cigarettes, or vomiting
1
Percent of total sample reporting use of each weight control behavior
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Lifestyle (16%)

Non-dieters (26%)
Unhealthy behavior

Unhealthy behavior

Skip meals

Skip meals

Eat less meat

Eat less meat

Eat low calorie food

Eat low calorie food

Reduce calories and amount of food

Reduce calories and amount of food

Eliminate snacking, sweets, junk

Eliminate snacking, sweets, junk

Eat less fat

Eat less fat

Increase fruits/veg

Increase fruits/veg

Increase exercise

Increase exercise
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Figure 3.1 Probability of reporting each weight-control behavior, conditional on membership in weight control group (N=166)
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Table 3.2 Odds ratios for individual effects of antecedent predictors of membership in the 3
dieting groups relative to the Non-dieters group
P value
Lifestyle
Dieters
Extreme Dieters
(16%)
(43%)
(15%)
BMI (5y)
***
1.05
1.12
1.51
(0.81, 1.36)
(0.92, 1.37)
(1.20, 1.90)
Self-competence (5y)1
NS
0.89
1.09
0.71
(0.54, 1.47)
(0.73, 1.63)
(0.45, 1.12)
Body satisfaction (5y)2 NS
1.24
0.86
0.47
(0.36, 4.23)
(0.37, 2.01)
(0.17, 1.30)
Inhibitory control (7y)3 *
1.21
1.19
0.53
(0.67, 2.21)
(0.76, 1.86)
(0.31, 0.91)
Fear of fat (9y)4
***
1.57
3.60
4.66
(0.60, 4.08)
(1.72, 7.52)
(2.10, 10.35)
Pubertal status (11y)5
**
1.81
2.12
3.26
(0.82, 3.98)
(0.99, 3.85)
(1.49, 7.13)
Non-dieters group was used as reference class. Predictors entered in separate logit models.
Reference latent class has odds of ratio 1.0. Increase in log-odds of membership in latent
class relative to membership in reference class corresponding to one-unit change in predictor.
*P < 0.10, **P < 0.05, ***P < 0.01, ****P < .0001
1
Meausred using The Pictorial Scale of Perceived Competence and Social Acceptance for
Young Children
2
Measured using an amended Body Satisfaction Scale
3
Measured using mothers’ reports on CBQ
4
Measured using Fear of Fat Scale
5
Measured using tanner staging of breast development at 11y
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Table 3.3 Descriptive characteristics for antecedent covariates for the weight control behavior
groups
Latent Class
Non-dieters
Lifestyle
Dieters
Extreme Dieters
(26%)
(16%)
(43%)
(15%)
Mean (SD)
Mean (SD)
Mean (SD)
Mean (SD)
BMI percentile (5y)1
55.2 (24.3)a
56.4 (22.1)a
58.5 (29.4)a
74.3 (22.6)b
2
ab
ab
a
Self-competence (5y)
7.0 (0.7)
6.9 (1.0)
7.1 (0.7)
6.7 (1.3)b
Body satisfaction (5y)3
2.7 (0.5)a
2.7 (0.3)a
2.6 (0.5)a
2.5 (0.4)a
4
a
a
a
Inhibitory control (7y)
5.0 (0.9)
5.2 (0.6)
5.1 (0.7)
4.6 (0.8)b
Fear of fat (9y)5
1.3 (0.5)a
1.4 (0.5) a
1.8 (0.7)b
2.0 (1.0)b
6
a
b
b
Pubertal status (11y)
1.9 (0.6)
2.3 (0.8)
2.3 (0.8)
2.6 (0.8)b
Means sharing the same superscript are not significantly different from each other (P<0.05).
1
While BMI was included as a covariate, data are shown here as BMI percentiles to aid in
interpretation.
2
Meausred using The Pictorial Scale of Perceived Competence and Social Acceptance for Young
Children; range 1(low) to 8(high)
3
Measured using an amended Body Satisfaction Scale; range 1(low) to 3(high)
4
Measured using mothers’ reports on CBQ; range 1(low) to 7 (high)
5
Measured using Fear of Fat Scale; range 1(low) to 4(high)
6
Measured using tanner staging of breast development at 11y; range 1(low) to 5(high)
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Table 3.4 Odds ratios for individual effects of concurrent predictors on membership in the
3 dieting groups relative to the Non-dieters group
P value
Lifestyle
Dieters
Extreme Dieters
(16%)
(43%)
(15%)
BMI ****
0.97
1.09
1.27
(.86, 1.10)
(1.01, 1.18)
(1.14, 1.39)
Body fat %1 ****
1.09
1.12
1.24
(1.01, 1.17)
(1.06, 1.19)
(1.14, 1.34)
Restraint2 ****
4.53
27.22
129.87
(1.47, 13.95)
(9.39, 78.88)
(35.41, 476.28)
Disinhibition3 ****
0.67
2.41
4.59
(0.30, 1.50)
(1.37, 4.26)
(2.35, 8.97)
Weight concerns4 ****
6.37
23.55
156.91
(1.89, 21.44)
(6.85, 80.88)
(34.61, 711.28)
Dieting risk5 ****
1.05
1.68
2.73
(0.62, 1.79)
(1.17, 2.40)
(1.84, 4.06)
Self-esteem6 ****
0.89
0.79
0.68
(0.77, 1.01)
(0.70, 0.88)
(0.59, 0.78)
Depression7 ****
1.08
1.13
1.21
(1.01, 1.16)
(1.06, 1.20)
(1.13, 1.30)
Binge eating8 ****
1.09
1.18
1.36
(0.97, 1.21)
(1.08, 1.29)
(1.23, 1.51)
Dieting frequency9 ****
5.00
8.62
12.64
(1.45, 17.26)
(2.68, 27.72)
(3.78, 42.40)
Non-dieters as reference class. Reference latent class has odds of ratio 1.0. Predictors
entered in separate logit models. *P < 0.10, **P < 0.05, ***P < 0.01, ****P < .0001
1
Body fat percentage was measured using Dual-energy X-Ray absorptiometry (DXA).
2
Measured using the restraint subscale from the DEBQ
3
Measured using the disinhibition subscale from the DEBQ)
4
Measured using the Weight Concerns Scale
5
Measured using the Dieting subscale on the EAT
6
Measured using the Rosenberg Self-Esteem Scale
7
Measured using the CES-D
8
Measured using the Binge Eating Scale
9
Dieting frequency is self-reported, measured as the frequency of dieting during the past
year.
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Table 3.5 Descriptive characteristics and concurrent (15y) covariates for the weight control
behavior groups
Latent Class
Non-dieters
Lifestyle
Dieters
Extreme Dieters
(26%)
(16%)
(43%)
(15%)
Mean (SD)
Mean (SD)
Mean (SD)
Mean (SD)
BMI percentile1
55.5 (28.2)a
52.1 (21.9)a
63.1 (22.4)b
81.2 (17.9)c
Body fat %2
24.6 (6.0)a
26.9 (5.0)ab
28.4 (5.0)b
32.5 (6.2)c
Restraint3
1.3 (0.4)a
1.7 (0.5)b
2.6 (0.6)c
3.4 (0.7)d
4
a
a
b
Disinhibition
2.1 (0.6)
1.9 (0.5)
2.5 (0.6)
2.8 (0.7)c
Weight concerns5
0.4 (0.5)a
1.0 (0.4)b
1.5 (0.7)c
2.5 (0.7)d
6
a
a
b
Dieting risk
0.3 (0.8)
0.2 (0.7)
1.3 (1.8)
6.1 (3.9)c
Self-esteem7
36.8 (3.5)c
34.9 (3.5)c
32.2 (4.9)b
26.8 (6.0)a
8
a
a
b
Depression
6.5 (5.9)
9.8 (6.5)
14.1 (8.1)
22.2 (12.9)c
Binge eating9
4.4 (3.8)a
6.3 (4.4)ab
8.3 (5.4)b
18.8 (8.9)c
10
a
b
c
Dieting frequency
1.1(0.3)
1.6 (1.1)
2.1 (1.1)
2.6 (1.2)d
Means sharing the same superscript are not significantly different from each other (P<0.05).
1
While BMI was included as a covariate, data are shown here as BMI percentiles to aid in
interpretation.
2
Body fat percentage was measured using Dual-energy X-Ray absorptiometry (DXA).
3
Measured using the restraint subscale from the DEBQ; range 1(low) to 5(high)
4
Measured using the disinhibition subscale from the DEBQ; range 1(low) to 5(high)
5
Measured using the Weight Concerns Scale; range 0(low) to 5(high)
6
Measured using the Dieting subscale on the EAT; range 0(low) to 27(high)
7
Measured using the Rosenberg Self-Esteem Scale; range 10(low) to 40 (high)
8
Measured using the CES-D; range 0 (low) to 60 (high)
9
Measured using the Binge Eating Scale; range 0(low) to 46 (high)
10
Dieting frequency is self-reported, measured as the frequency of dieting from never (1) to
everyday (5) during the past year.
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Figure 3.2
Self-reported intake based on 3 24h multiple-pass dietary recalls. Percent underreporting
differed by group (61% for Non-dieters, 58% for Lifestyle, 75% for Dieters, and 96% for
Extreme Dieters). 1,015 kcal were offered at the lunch, and 2,235 kcal were offered during
the Eating in Absence of Hunger (EAH) paradigm. Data are shown as means plus standard
error. Self-reported and lunch intakes were adjusted for EER. Means sharing the same
superscript are not significantly different from each other (P<0.05).
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CHAPTER 4
Family, friend, and media factors predict differences in patterns of weight control behavior
among adolescent girls

81
ABSTRACT
Purpose: To examine the influence of familial, friends and media factors on weight control
group membership at 15y both separately and in a combined model.
Methods: Subjects included 166 15y girls and their mother and father. Latent class analysis
identified four patterns of weight control behaviors: Non-dieters, Lifestyle, Dieters, Extreme
Dieters. Family (family functioning, priority of the family meals, maternal/paternal weightteasing, mother’s/father’s dieting), friend (weight-teasing, dieting), and media variables
(media sensitivity, weekly TV time) were included as predictors of weight control group
membership.
Results: Family functioning, priority of family meals, and maternal weight-teasing were
significant family predictors of weight-control group membership. Friend’s dieting and
weight-teasing were significant friend predictors of weight-control group membership. Media
sensitivity was a significant media predictor of weight-control group membership. In a
combined influence model with family, friend, and media factors included, family
functioning, friends’ dieting, and media sensitivity remained significant predictors of weight
control group membership.
Conclusions: Family, friends, and the media are three sources of sociocultural influence that
play a role in adolescent girls’ use of patterns of weight control behaviors. These findings
emphasize the need for multidimensional interventions, addressing risk factors for dieting
and use of unhealthy weight control behaviors at the family, peer, and community (e.g.
media) levels.

Keywords: Family, friends, media, dieting, weight control
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Introduction
Dieting to lose or maintain weight is common among adolescents; recent national
data indicate that roughly two-thirds of adolescent girls report trying to lose weight [1].
However, self-reported dieting in adolescents is related to increased sexual activity, increased
drug, tobacco, and alcohol use [2], and may increase risk for the development of disordered
eating [3], weight gain [4], and depression [5]. A methodological limitation of the dieting
literature is that dieting is often assessed as a dichotomous variable, which may obscure
qualitative differences in weight control behaviors included in self-reports of dieting [6].
Latent class analysis of data for the endorsement of weight control behaviors [6] have
revealed differences among self-reported dieters in the patterns of weight control behaviors
they endorsed [7-9]. Among a sample of adolescent girls, LCA results revealed that in
addition to a group of non-dieters, who did not report engaging in any weight control
behaviors, there were three qualitatively distinct patterns of self-reported dieting: two groups
whose behaviors included those consistent with dietary guidance for healthy weight control
(e.g. increase fruits and vegetables), with only one of the two groups endorsing reduction
behaviors (e.g. reduce snacking, sweets, junk), and a third group who also reported using at
least one unhealthy behavior (e.g. laxatives, appetite suppressants) [7]. These three classes of
dieters also differed in a number of individual characteristics, including BMI, weight
concerns, self-esteem, depression, and disinhibition. However, it is unclear how various
sociocultural factors may relate to these different patterns of weight control behavior.
In addition to individual characteristics associated with adolescent dieting behavior
[7], Stice et al. [10] have proposed that there are three primary sources of sociocultural
influences on adolescent weight concerns and dieting behavior: family, peers, and the media.
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The thin ideal is ubiquitous in the mainstream media, reinforcing the normative discontent
that many adolescent girls have with their weight. Most experimental research suggests that
acute exposure to thin images in both print (e.g. magazine ads) and digital media (e.g.
television shows, music videos) increases body dissatisfaction [11]. This association persists,
as the frequency of magazine reading by female adolescents has been shown to predict the
use of healthy, unhealthy, and extreme weight control behaviors five years later [12].
Prior research indicates that family and friends influence on girls’ self-initiated
dieting behaviors, through verbal comments such as weight-teasing [13] and encouragement
to diet [14], and through the modeling of dieting and disordered eating behaviors [15].
Families can also affect dieting behavior through their influence on the home environment
(e.g. family functioning and family meals). Family meals provide the opportunity for social
interaction and parent modeling of healthy eating behaviors, and allow parents to monitor
children’s eating behavior. Increased priority and frequency of family meals have
consistently been negatively associated with the use of unhealthy weight control behaviors
[16]. Several characteristics of positive family functioning, such as open communication,
warmth, and unconditional acceptance, have been associated with lower odds of dieting, use
of unhealthy weight control behaviors, and use of extreme weight control behaviors [17].
However, family interactions during family meals that focus on weight-related talk and
dieting behavior may moderate the potential protective effects of family meals on disordered
eating and dieting behavior [18]. Despite the fact that nearly every day adolescent girls are
likely subject to family, friend, and media influence, prior research has tended to focus on
examining the influence of one of these three sources in isolation.
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Building on findings that the family, friends, and media all affect aspects of dieting
behavior, the current study will expand on the extant literature by exploring the combined
relations of these influences with patterns of weight control behavior. The present study has
2 aims: 1) to examine the influence of familial, friends and media factors on weight control
group membership at 15y, and 2) to examine the combined influence of multiple family,
friend, and media sociocultural factors on weight control group membership at 15y.
Methods
Participants
Participants at study entry included 197 non-Hispanic, white families living in Central
Pennsylvania recruited as part of a longitudinal study of the health and development of young
girls with one of the primary aims to identify familial predictors of individual differences
among girls in behavioral controls of food intake, including dieting. Eligibility criteria for
girls’ participation at recruitment included living with the biological mother and father, the
absence of severe food allergies or chronic medical problems affecting food intake, and the
absence of dietary restrictions involving animal products. The sample was not recruited
based on weight status. Parents and their 5y old daughter (mean age: 5.4 ± 0.4 y) were
recruited for participation into the study using flyers and newspaper advertisements. In
addition, families with age-eligible female children within a five-county radius received
mailings and follow-up phone calls (Metromail Inc.). Families were assessed at age 5,
(N=192) study entry baseline, and then assessed every 2y, when daughters were age 7
(N=192), 9 (N=183), 11 (N=177), 13 (N=168), and 15 (N=167). Attrition was primarily due
to family relocation outside of the area. One girl at 15y had missing weight control behavior
data, and thus the final sample had 166 girls and their families.
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At study entry, the mean family income was $35,000-$50,000. Parents were well
educated; mothers’ mean level of education was 14.5 ± 2.3 years (range: 12-20y), and
fathers’ mean level of education was 14.7 ± 2.5 years (range: 12-20y). The Pennsylvania
State University Institutional Review Board approved all study procedures, and parents
provided consent for their family’s participation before the study began.
Measures
All measures were collected at 15y.
Anthropometric measures (BMI)
Height and weight were measured by a trained staff member following procedures
described by Lohman [19]. Girls were dressed in light clothing and measured without shoes.
Height was measured in triplicate to the nearest 0.1 cm using a Shorr Productions
stadiometer (Irwin Shorr, Olney MD). Weight was measured in triplicate to the nearest 0.1
kg using a Seca Electronic Scale (Seca Corp, Birmingham, United Kingdom). BMI (weight
(kg)/height (m)2) scores were generated based on height and weight measurements.
Family influence
The priority of family meals was assessed using 5 items that were part of the family
meal patterns factor from the Project EAT survey [16]. Example items include, “In my
family, it is important that the family eat at least one meal a day together,” and “In my
family, different schedules make it hard to eat meals together on a regular basis. “ Internal
consistency was good (α = 0.84) for priority of family meals. Family functioning was
assessed using girls’ reports on the five-item Family APGAR[20], which is based on the idea
that overall perceived family function can be elucidated by a single member’s report of
satisfaction. Example items include, “I am satisfied with the way my family talks things over
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with me and shares problems with me.” Internal consistency was α = 0.77. Consistent with
other studies [13, 21, 22], mother and father weight-teasing were each assessed by a single
item, asking, “Does your mother/father ever criticize (put you down) or tease you about your
weight?” Response options include: really no, sort of no, sort of yes, really yes. Consistent
with other studies [22, 23], mother’s and father’s dieting were each assessed by a single item,
asking, “Has your mother/father ever tried to lose weight?” Response options include: really
no, sort of no, sort of yes, really yes.
Friend influence
To get an indicator of peer influence, friends’ weight-teasing and dieting were
measured. Consistent with other studies [13, 21, 22], friend weight-teasing were assessed by
a single item, asking, “Do your friends ever criticize (put you down) or tease you about your
weight?” Response options include: really no, sort of no, sort of yes, really yes. Consistent
with other studies [22, 23], friends’ dieting were assessed by a single item, asking, “Have
your friends ever tried to lose weight?” Response options include: really no, sort of no, sort
of yes, really yes.
Media influence
Media influence was examined as both media exposure and media sensitivity. Media
sensitivity was assessed using a revised version of the Multidimensional Multimedia
Influence Scale (MMIS) [24]. The revised version contains 14 items (1 = strongly agree, 4 =
strongly agree), and was designed to assess media influence on 4 dimensions: internalization
of the thin-ideal, awareness of the thin-ideal, appearance comparison, and use of the media as
a source of information about appearance. A factor analysis was conducted with the current
sample, and revealed only one factor with an eigenvalue over 1. Thus, a total media
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sensitivity score, the mean of all 14 items, was used in the current study. Internal consistency
was high (α = 0.96). Total weekly TV time was used as a measure of media exposure, and
was asked as “How many hours per day do you spend watching television/videos” for both
school and non-school days.
Weight control behaviors for LCA
Dieting behavior was examined as specific weight control behaviors, assessed by
responses to the question, “Have you ever done any of the follow things to lose weight or to
keep from gaining weight?” In the current study, 20 weight control behaviors from the
comprehensive list developed by French et al. [6] were selected as potential items to be used
in the LCA. Behaviors were coded as healthy or unhealthy using French’s classification of
the behaviors [6]. In order to reduce sparseness in the observed data contingency table, which
is particularly important with a sample of this small size, similar items (e.g. eliminate
snacking and eliminate sweets and junk) were combined if their correlation was high (~0.70).
Thus, the following items were combined into superordinate factors: i) eliminating snacking,
sweets, and junk food; ii) reducing the amount of food consumed and calories eaten. Due to
the low prevalence (14%) of using at least one unhealthy behaviors in the current sample, the
unhealthy behaviors (use of laxatives/enemas, diuretics, diet pills, or appetite suppressants,
smoking cigarettes, or vomiting) were combined into a superordinate factor. Response
options for each behavior were: never, rarely, sometimes, often, and always. Dichotomous
indicators of each weight-control behavior were created for use in LCA models for this
study: coded two (yes) if they engaged in healthy behaviors “sometimes” or more often and
in unhealthy behaviors “rarely” or more often.
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Statistical analyses
All data analyses were performed using SAS version 9.4 (SAS Institute Inc., Cary,
NC). Statistical significance was defined as p ≤ 0.05.
Latent class analysis (LCA) is a person-centered measurement method used to
identify an underlying latent grouping variable that is not observed but can be inferred from a
set of measured indicators, weight control behaviors in this case [25]. This method was used
to identify 4 classes of weight control behaviors in the current sample, Non-dieters (26%)
who did not endorse any weight control behaviors, and three dieting groups. Girls in the
Lifestyle group (16%) reported a higher frequency of dieting than Non-dieters, but only
reported increasing fruits/vegetables and exercise, both health-promoting weight control
behaviors. The Dieters (43%) group was characterized by behaviors commonly associated
with dieting (e.g. eliminating sweets and snacking, reducing calories). The Extreme Dieters
(16%) group also reported skipping meals, and over half reported use of an unhealthy
behavior (e.g. vomiting, use of laxatives). Additional details can be found elsewhere [7].
Membership in the weight control patterns identified for this sample in the prior study is used
as the outcome in the present study.
To identify family, friend, and media factors that influence weight control group
membership, three models were tested, one for each set of factors (family, friends, media).
All potential variables were first tested as independent predictors of weight control group
membership to test if their inclusion in the larger models was warranted. The only factor that
was not a significant independent predictor was father’s dieting, and thus it was excluded
from the family model. The family model included two family environment factors (family
functioning, priority of family meals), mother’s dieting, maternal weight-teasing, and
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maternal weight-teasing. The friend model included friends’ dieting and friend weightteasing. The media model included media sensitivity and media exposure (weekly TV time).
All models were adjusted for girls’ BMI to account for the influence of BMI on weight
control membership [7]. Including the variables in the latent class model allows one to
examine the extent to which each variable predicts membership in the weight control latent
classes, and allows for the estimation of odds ratios that describe the increase in odds of
membership in a particular latent class (relative to a specified reference latent class)
corresponding to a one-unit change in the variable.
To examine the combined influence of family, friend, and media factors on weight
control group membership, a generalized linear model was conducted using PROC
GENMOD. Each girl was assigned to the weight control group using the classify-analyze
approach [26], identified and described elsewhere [7]. The model was adjusted for girls’
BMI. The first step was to include all significant predictors identified from the family, friend,
and media models. The variables initially included in what the full model were BMI, family
functioning, priority of family meals, maternal weight-teasing, friend weight-teasing, friends’
dieting, and media sensitivity. Backwards elimination was used to eliminate the variables one
at a time (the variable with highest p value) that were no longer significant. This procedure
was repeated until all variables remaining were significant at p < 0.10.
Results
Descriptive data for the family, friend, and media factors are presented in Table 4.1.
Family influences on weight control group membership
As shown in Table 4.2, family functioning, priority of family meals, and maternal
weight-teasing were significant predictors of weight control group membership in the family
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model. With an increase in family functioning, girls were less likely to be Extreme Dieters
than Non-dieters. With an increase in priority in family meals, girls were less likely to be
Extreme Dieters than Non-dieters group. With an increase in maternal weight-teasing, girls
were more likely to be Dieters and Extreme Dieters than Non-dieters. Neither mother’s
dieting nor paternal weight-teasing were significant predictors of weight control group
membership.
Friend influences on weight control group membership
As shown in Table 4.3, both friends’ dieting and weight-teasing were significant
predictors of weight control group membership in the weight-teasing model. With an
increase in friend weight-teasing, girls were more likely to be Dieters or Extreme Dieters
than Non-dieters. Girls who reported that their friends have dieted were more likely to be
Dieters and Extreme Dieters compared to Non-dieters.
Media influences on weight control group membership
As shown in Table 4.4, media sensitivity was a significant predictor of weight control
in the media influence model. With an increase in media sensitivity, girls were more likely to
be in the Lifestyle, Dieters, and Extreme Dieters groups than to be in Non-dieters. Media
exposure, measured as weekly TV time, was not a significant predictor of weight control
group membership.
Combined influence model including family, friend, media factors
In the combined influence model, friend’s dieting (parameter estimate: -0.38, SE:
0.17, p < .05), family functioning (parameter estimate: 0.99, SE: 0.32, p < .01), and media
sensitivity (parameter estimate: -1.30, SE: 0.24, p < .001) all remained significant predictors
of weight control group membership. Family functioning was a protective factor for
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membership in the Non-dieters group over the three dieting groups, whereas friends’ dieting
and media sensitivity were all risk factors for membership in one of the three dieting groups.
While priority of family meals, maternal weight-teasing, and friend weight-teasing were all
significant predictors in the smaller models, they were no longer significant in the context of
the combined model.
Discussion
Results confirmed that several family, friend, and media influences were associated
with differences in girls’ patterns of weight control behavior during adolescence. Family
functioning, priority of family meals, and maternal weight-teasing were identified as
significant family factors, friends’ dieting and weight-teasing were identified as significant
friend factors, and media sensitivity was identified as a significant media factor. In the
model examining family, friend, and media influences together, friends’ dieting, family
functioning, and media sensitivity all remained significant predictors of membership in a
dieting group relative to the Non-dieters.
Family and family-level characteristics predicting weight-control group membership
included maternal weight-teasing. Girls who reported that their mother teased them about
their weight were more likely to be Dieters and Extreme Dieters, the latter of whom reported
using unhealthy weight control behaviors. This is consistent with prior findings that family
weight-teasing is related to dieting behavior and the use of unhealthy weight control
behaviors [13, 22, 27]. However, given that these studies only included a measure of general
family weight-teasing [13, 22, 27], the current study clarifies that is it maternal, but not
paternal, weight-teasing that is related to adolescent dieting behavior. While mothers may be
engaging in weight-teasing because they are concerned about their daughter’s weight,
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increased weight-teasing can have intended mental health consequences, as it is related to
increased depressive symptomatology and decreased emotional health [21, 28]. Other
evidence suggests that mothers who are worried about daughter’s weight should engage in
conversations about healthy eating and physical activity rather than focus on having weightrelated conversations. Findings by Berge et al. [29] indicate that especially for overweight
adolescents, having a mother who engaged in conversations about healthful eating and
physical activity was protective against adolescent dieting and disordered eating, whereas
having a mother who engaged in weight-related conversations increased likelihood of
adolescent dieting. Current findings that mothers’ dieting was not associated with weight
control group membership is consistent with some (e.g. [30, 31], but not all (e.g. [22, 32]),
studies, and follows qualitative reports from adolescents that mother’s dieting is not an
important cause of dieting behavior for adolescents [33]. The lack of significant findings for
paternal influences on adolescent daughters’ weight control behavior is consistent with most
(e.g. [22, 30]) but not all (e.g. [34]) previous findings, with other findings indicating that
fathers might be influential in pre-adolescents only [14]. More work is needed to explore the
role that fathers play in the development of daughter’s dieting behavior.
In the present study, two family environment factors, family functioning and priority
of family meals, were associated with weight control group membership. Girls who reported
having lower family functioning were more likely to be Extreme Dieters, reporting more
frequent dieting and use of unhealthy weight control behaviors. This is consistent with prior
findings that indicators of more positive family functioning were associated with lower levels
of disordered eating, consistent with previous findings [17, 35]. Increased priority of family
meals was protective against membership in the Extreme Dieters groups, which is consistent
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with past findings that family meals protective against dieting behavior and use of unhealthy
weight-control behaviors [16, 18]. There are several potential mechanisms for why priority of
family meals might be protective against membership in a dieting group. Eating meals
together as a family provides opportunities for parents to continue to provide adolescents
with a variety of nutrient-dense foods despite adolescent’s increasing autonomy. Higher
family meal frequency in adolescence has also been associated with higher diet quality both
concurrently [36, 37] and later in adulthood [38]. Additionally, the family meal may provide
the family with opportunities to monitor their children and interact in a positive way and
allow time for family communication [39]. For these reasons, frequent family meals and an
increased priority on family meals should be recommended to all families.
Both friends’ dieting and weight-teasing predicted patterns of weight control
behavior, indicating that both friends’ comments (e.g. weight-teasing) and modeling of
dieting behavior are aspects of friends’ influence. This is consistent with qualitative reports
that friends’ dieting is an important cause of dieting behavior for adolescents [33]. Social
norms dictate that if enough people within a group participate in a given attitude or behavior,
the attitude or behavior is more likely to be accepted as a social norm [40], and girls may be
using certain weight control behaviors to try to fit in [41]. To this point, Paxton and
colleagues found that friendship cliques shared similar levels of body image, dietary restraint,
and use of extreme weight control behaviors [41]. However, it is important to keep in mind
that self-selection into such friend groups might also play a role; girls might choose friend
groups who endorse similar weight-control attitudes and behaviors. Consistent with past
research [13], friend weight-teasing was related the use of unhealthy weight control
behaviors. Given the high-prevalence of peer weight-teasing and the relationship between
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weight-teasing and low body dissatisfaction, low self-esteem, high depressive symptoms, and
suicidal ideations and attempts [21], there is a need for school-based weight-teasing
interventions (i.e. replicating the pilot program developed by Haines et al. [42]) for
adolescents.
Media sensitivity was identified as significant predictor of weight control group
membership, with girls reported higher levels of media sensitivity more likely to be in all
three dieting groups relative to the Non-dieters. This is consistent with past findings that
media exposure plays a role in the development of dieting behavior and eating pathology [11,
12]. The images that adolescents are exposed to showcase ideals that are unattainable to
majority of them [43]. While it could be that those more susceptible to media influence selfselect for increased media exposure, findings from the current study indicate that it is not
media exposure, but rather media sensitivity, that predicts weight control group membership.
Stice et al. [44] noted that the adverse effects of media exposure to thin-ideal images may
only have lasting effects on those who were initially vulnerable and had lower social support,
elevated body dissatisfaction, and perceived pressure to be thin from family, friends, and
dating partners. Thus, for the current sample, current findings in combination with previous
findings [11] indicate that girls in the Extreme group will be the most susceptible to longlasting effects from exposure to the thin-ideal in the media.
Examining several family, friend, and media factors in the same model revealed that a
factor from each sector of influence (family functioning, friends’ dieting, and media
sensitivity, respectively) remained a significant predictor in combined influence model,
consistent with Stice’s contention that family, peers, and the media are all important
sociocultural factors of dieting behavior [10]. In the combined model, a friend influence (e.g.
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friends’ dieting ) remained significant while the maternal influence (e.g. maternal weightteasing) did not, a pattern consistent with the increasing susceptibility to peer influence and
decreasing susceptibility to parental influence that occurs as children become adolescents
[45]. The importance of peer social modeling of dieting behavior seen in the current study,
combined with work indicating that peer dieting behavior during adolescence is a risk factor
for use of extreme weight control behavior in adulthood[3], supports the need for schoolbased interventions to target large groups of adolescents at once, such as the pilot program
developed by Haines et al. [42]. The current findings that media influence remains a
significant predictor of dieting behavior in the context of family and friend factors is
consistent with the association between the internalization of the thin-ideal in the media and
dieting behavior seen in other studies [11]. In fact, prior work has shown that media literacy
interventions can decrease both body dissatisfaction and levels of internalization of the thinideal in the media [46, 47], and the current findings support that this is an avenue worth
exploring. General family functioning was the only family influence that remained
significant in the context of the other family, peer, and media influences. This is not
surprising given the relationship between general family functioning and the physical, social,
and emotional well-being of children [48-50]. Given that the priority of family meals was no
longer significant in the presence of general family functioning, the current findings support
the idea that the family meal is both a proxy and a vehicle for more positive family
functioning [39].
The current study supports Stice ’s [10] contention that family, peers, and the media
are three sources of sociocultural influence that play a role in adolescent girls’ use of patterns
of weight control behaviors. Specifically, in the context of several friends, family, and media

96
factors, friends’ dieting, general family functioning, and media influence remained
significant predictors of weight control group membership. Given that similar factors
associated with both the initiation and persistence of use of unhealthy weight control
behaviors, [51] these findings emphasize the need for a multidimensional prevention and
interventions, addressing risk factors for dieting and use of unhealthy and extreme weight
control behaviors at the family, peer, and community (e.g. media) levels.

97
References
1.
2.
3.

4.
5.

6.
7.
8.
9.
10.

11.

12.

13.

14.
15.

16.

17.

Eaton, D.K., et al., Youth risk behavior surveillance-United States, 2011. MMWR
Surveill Summ, 2012. 61(4): p. 1-162.
French, S.A., et al., Frequent dieting among adolescents: psychosocial and health
behavior correlates. American Journal of Public Health, 1995. 85(5): p. 695-701.
Neumark-Sztainer, D., et al., Obesity, disordered eating, and eating disorders in a
longitudinal study of adolescents: How do dieters fare 5 years later? Journal of the
American Dietetic Association, 2006. 106(4): p. 559-568.
Field, A.E., et al., Relation between dieting and weight change among preadolescents
and adolescents. Pediatrics, 2003. 112(4): p. 900-906.
Stice, E., et al., Body-image and eating disturbances predict onset of depression
among female adolescents: a longitudinal study. Journal of Abnormal Psychology,
2000. 109(3): p. 438.
French, S.A., et al., Dieting behaviors and weight change history in female
adolescents. Health Psychology, 1995. 14(6): p. 548-555.
Balantekin, K.N., L.L. Birch, and J.S. Savage, Patterns of weight control behavior
among 15y girls. IJED, (Under Review).
Lanza, S.T., J.S. Savage, and L.L. Birch, Identification and Prediction of Latent
Classes of Weight-loss Strategies Among Women. Obesity, 2010. 18(4): p. 833-840.
Savage, J.S. and L.L. Birch, Patterns of Weight Control Strategies Predict
Differences in Women's 4-Year Weight Gain. Obesity, 2010. 18(3): p. 513-520.
Stice, E., Modeling of eating pathology and social reinforcement of the thin-ideal
predict onset of bulimic symptoms. Behaviour Research and Therapy, 1998. 36(10): p.
931-944.
Grabe, S., L.M. Ward, and J.S. Hyde, The role of the media in body image concerns
among women: A meta-analysis of experimental and correlational studies.
Psychological Bulletin, 2008. 134(3): p. 460-476.
van den Berg, P., et al., Is dieting advice from magazines helpful or harmful? Fiveyear associations with weight-control behaviors and psychological outcomes in
adolescents. Pediatrics, 2007. 119(1): p. e30-e37.
Neumark-Sztainer, D., et al., Weight-teasing among adolescents: correlations with
weight status and disordered eating behaviors. International Journal of Obesity,
2002. 26(1): p. 123-131.
Balantekin, K.N., et al., Parental encouragement of dieting promotes daughters’
early dieting. Appetite, 2014. 80: p. 190-196.
Smolak, L., M.P. Levine, and F. Schermer, Parental input and weight concerns
among elementary school children. International Journal of Eating Disorders, 1999.
25(3): p. 263-271.
Neumark-Sztainer, D., et al., Are family meal patterns associated with disordered
eating behaviors among adolescents? Journal of Adolescent Health, 2004. 35(5): p.
350-359.
Berge, J.M., et al., The unique and additive associations of family functioning and
parenting practices with disordered eating behaviors in diverse adolescents. Journal
of Behavioral Medicine, 2014. 37(2): p. 205-217.

98
18.

19.
20.
21.

22.

23.

24.

25.
26.

27.

28.
29.

30.
31.
32.
33.

34.

Loth, K., et al., Family meals and disordered eating in adolescents: Are the benefits
the same for everyone? International Journal of Eating Disorders, 2015. 48(1): p. 100110.
Lohman, T.G., A.F. Roche, and R. Martorell, eds. Anthropometric Standardization
Reference Manual. 1988, Human Kinetics: Champaign, IL.
Smilkstein, G., C. Ashworth, and D. Montano, Validity and reliability of the family
APGAR as a test of family function. The Journal of family practice, 1982.
Eisenberg, M.E., et al., Weight-teasing and emotional well-being in adolescents:
longitudinal findings from Project EAT. Journal of Adolescent Health, 2006. 38(6): p.
675-683.
Neumark-Sztainer, D., et al., Family Weight Talk and Dieting: How Much Do They
Matter for Body Dissatisfaction and Disordered Eating Behaviors in Adolescent
Girls? Journal of Adolescent Health, 2010. 47(3): p. 270-276.
Paxton, S.J., et al., Body image satisfaction, dieting beliefs, and weight loss behaviors
in adolescent girls and boys. Journal of Youth and Adolescence, 1991. 20(3): p. 361379.
Cusumano, D.L. and J.K. Thompson, Media Influence and Body Image in 8-11-YearOld Boys and Girls: A Preliminary Report on the Multidimensional Media Influence
Scale. International Journal of Eating Disorders, 2001. 29(1): p. 37-44.
Lanza, S.T., et al., PROC LCA: A SAS procedure for latent class analysis. Structural
Equation Modeling, 2007. 14(4): p. 671-694.
Bray, B., S. Lanza, and X. Tan, Classify-analyze approaches in latent class analysis:
The Importance of inclusive modeling. Innovations in latent class analysis: New
approaches to address classic questions, 2011.
Neumark-Sztainer, D.R., et al., Shared risk and protective factors for overweight and
disordered eating in adolescents. American Journal of Preventive Medicine, 2007.
33(5): p. 359-369.
Libbey, H.P., et al., Teasing, Disordered Eating Behaviors, and Psychological
Morbidities Among Overweight Adolescents. Obesity, 2008. 16: p. S24-S29.
Berge, J.M., et al., Parent conversations about healthful eating and weight:
associations with adolescent disordered eating behaviors. JAMA pediatrics, 2013.
167(8): p. 746-753.
Keel, P.K., et al., Mothers, fathers, and daughters: Dieting and disordered eating.
Eating Disorders, 1997. 5(3): p. 216-228.
Attie, I. and J. Brooks-Gunn, Development of eating problems in adolescent girls: A
longitudinal study. Developmental Psychology, 1989. 25(1): p. 70.
Pike, K.M. and J. Rodin, Mothers, daughters, and disordered eating. Journal of
Abnormal Psychology, 1991. 100(2): p. 198-204.
Wertheim, E.H., et al., Why do adolescent girls watch their weight? An interview
study examining sociocultural pressures to be thin. Journal of Psychosomatic
Research, 1997. 42(4): p. 345-355.
Wertheim, E.H., Relationships among adolescent girls' eating behaviors and their
parents' weight-related attitudes and behaviors. Sex Roles, 1999. 41(3-4): p. 169187.

99
35.

36.
37.

38.

39.
40.

41.

42.

43.
44.

45.
46.

47.
48.

49.
50.
51.

Benninghoven, D., et al., Body image in patients with eating disorders and their
mothers, and the role of family functioning. Comprehensive psychiatry, 2007. 48(2):
p. 118-123.
Videon, T.M. and C.K. Manning, Influences on adolescent eating patterns: the
importance of family meals. Journal of Adolescent Health, 2003. 32(5): p. 365-373.
Neumark-Sztainer, D., et al., Family meal patterns: Associations with
sociodemogpaphic characteristics and improved dietary intake among adolescents.
Journal of the American Dietetic Association, 2003. 103(3): p. 317-322.
Larson, N.I., et al., Family meals during adolescence are associated with higher diet
quality and healthful meal patterns during young adulthood. Journal of the American
Dietetic Association, 2007. 107(9): p. 1502-1510.
Neumark-Sztainer, D., et al., The “Family Meal”: Views of Adolescents. Journal of
Nutrition Education, 2000. 32(6): p. 329-334.
Eisenberg, M.E., et al., The role of social norms and friends’ influences on unhealthy
weight-control behaviors among adolescent girls. Social Science & Medicine, 2005.
60(6): p. 1165-1173.
Paxton, S.J., et al., Friendship clique and peer influences on body image concerns,
dietary restraint, extreme weight-loss behaviors, and binge eating in adolescent girls.
Journal of Abnormal Psychology, 1999. 108(2): p. 255-266.
Haines, J., et al., V.I.K. (Very Important Kids): a school-based program designed to
reduce teasing and unhealthy weight-control behaviors. Health Education Research,
2006. 21(6): p. 884-895.
Fouts, G. and K. Burggraf, Television situation comedies: Female weight, male
negative comments, and audience reactions. Sex Roles, 2000. 42(9-10): p. 925-932.
Stice, E., D. Spangler, and W.S. Agras, Exposure to media-portrayed thin-ideal
images adversely affects vulnerable girls: A longitudinal experiment. Journal of
Social and Clinical Psychology, 2001. 20(3): p. 270-288.
Berndt, T.J., Developmental changes in conformity to peers and parents.
Developmental Psychology, 1979. 15(6): p. 608.
Watson, R. and L.M. Vaughn, Limiting the effects of the media on body image: Does
the length of a media literacy intervention make a difference? Eating Disorders, 2006.
14(5): p. 385-400.
Irving, L.M., J. DuPen, and S. Berel, A media literacy program for high school
females. Eating Disorders, 1998. 6(2): p. 119-131.
Dinsmore, B.D. and E.A. Stormshak, Family functioning and eating attitudes and
behaviors in at-risk early adolescent girls: The mediating role of intra-personal
competencies. Current Psychology, 2003. 22(2): p. 100-116.
Kim, H.H.K., S.I. Viner-Brown, and J. Garcia, Children's mental health and family
functioning in Rhode Island. Pediatrics, 2007. 119(Supplement 1): p. S22-S28.
Wilkins, S.C., et al., Family functioning is related to overweight in children. Journal
of the American Dietetic Association, 1998. 98(5): p. 572-574.
Linde, J.A., et al., Predictors of initiation and persistence of unhealthy weight control
behaviours in adolescents. International Journal of Behavioral Nutrition and Physical
Activity, 2009. 6(1): p. 72.

100
Table 4.1 Descriptive information for the family, friend, and media factors
Non-dieters

Lifestyle

Dieters

Extreme Dieters

(26%)

(16%)

(43%)

(15%)

Family functioning1

1.73 (0.41)

1.75 (0.24)

1.50 (0.54)

1.21 (0.71)

Priority of family meals2

2.78 (0.71)

2.80 (0.77)

2.52 (0.72)

2.19 (0.77)

Mother’s dieting3

2.88 (1.15)

3.19 (0.98)

3.22 (0.91)

3.56 (0.65)

Maternal weight-teasing4

1.10 (0.37)

1.35 (0.80)

1.47 (0.67)

1.68 (0.99)

Paternal weight-teasing4

1.10 (0.37)

1.20 (0.71)

1.23 (0.59)

1.52 (0.87)

Friend’s dieting3

2.35 (1.08)

2.69 (0.93)

3.00 (0.90)

3.20 (0.96)

Friend’s weight-teasing4

1.07 (0.34)

1.23 (0.71)

1.42 (0.74)

1.52 (0.82)

Media sensitivity5

1.55 (0.59)

1.89 (0.60)

2.46 (0.66)

2.65 (0.92)

Media exposure (hr/wk)6

13.63 (7.79)

9.73 (5.16)

13.18 (7.39)

14.16 (8.09)

Data are presented as mean (SD).
1
Assessed using Family APGAR; Range: 0 (Hardly ever) – 2(Almost always)
2
Assessed using Priority of Family Meals; Range: 1 (Strongly disagree) – 4(Strongly agree)
3
Assessed with, “Has (have) your mother/father/friends ever tried to lose weight?; Range: 1 (Really
no) – 4(Really yes)
4
Assessed with, “Does (do) your mother/father/friends ever criticize or tease you about your weight?;
Range: 1 (Really no) – 4(Really yes)
5
Assessed with the MMIS; Range: 1 (Strongly disagree) – 4(Strongly agree)
6
Total average hours of TV per week
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Table 4.2 Odds ratios for the family model, adjusting for daughter BMI, on membership in the
3 dieting groups relative to the Non-dieters group
P value
Lifestyle
Dieters
Extreme Dieters
(16%)
(43%)
(15%)
BMI ***
1.00
1.07
1.21
(0.89, 1.13)
(0.98, 1.17)
(1.09, 1.35)
Family functioning *
0.97
0.59
0.29
(0.34, 2.76)
(0.30, 1.17)
(0.13, 0.68)
Priority of Family Meals **
0.95
0.71
0.42
(0.56, 1.62)
(0.48, 1.05)
(0.23, 0.78)
Maternal weight-teasing **
1.51
2.69
2.70
(0.54, 4.16)
(1.29, 5.61)
(1.17, 6.26)
Paternal weight-teasing NS
1.41
0.68
1.15
(0.52, 3.84)
(0.31, 1.52)
(0.48, 2.75)
Mother’s dieting NS
1.43
1.32
1.85
(0.90, 2.29)
(.99, 1.75)
(1.12, 3.04)
Non-dieters as reference class. *P < 0.10, **P < 0.05, ***P <.01, ****P < .0001
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Table 4.3 Odds ratios for the friend model, adjusting for daughter BMI, on membership in the 3
dieting groups relative to the Non-dieters group
P value
Lifestyle
Dieters
Extreme Dieters
(16%)
(43%)
(15%)
BMI ****
1.00
1.11
1.29
(0.88, 1.13)
(1.02, 1.22)
(1.17, 1.44)
Friend’s weight-teasing **
1.33
2.25
2.78
(0.59, 3.03)
(1.23, 4.11)
(1.38, 5.60)
Friends’ dieting ***
1.31
1.66
2.29
(0.87, 1.95)
(1.24, 2.22)
(1.46, 3.57)
Non-dieters as reference class. *P < 0.10, **P < 0.05, ***P <.01, ****P < .0001
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Table 4.4 Odds ratios for media model, adjusting for daughter BMI, on membership in the 3
dieting groups relative to the Non-dieters group
P value
Lifestyle
Dieters
Extreme Dieters
(16%)
(43%)
(15%)
BMI ****
1.00
1.07
1.26
(0.89, 1.13)
(0.99, 1.16)
(1.14, 1.38)
Weekly TV NS
0.92
0.97
0.98
(0.87, 0.98)
(0.93, 1.01)
(0.92, 1.04)
Media Influence ****
1.93
4.31
6.62
(1.09, 3.44)
(2.72, 6.82)
(3.55, 12.33)
Non-dieters as reference class. *P < 0.10, **P < 0.05, ***P <.01, ****P < .0001
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Chapter 5
OVERALL DISCUSSION
The overall goal of this dissertation was to study predictors of girls’ self-initiated
dieting behavior in childhood and adolescence using a longitudinal sample of girls and their
parents followed from 5-15y. Dieting is implicated as a causal factor for a number of
disorders, including obesity, eating disorders, and depression [1, 2], thus understanding the
etiology of the emergence of dieting early in life is needed. In the three papers of this
dissertation, findings were presented identifying patterns of weight-control behaviors among
adolescent girls, as it is novel and necessary to study weight-control behaviors in the context
of each other rather than studying dieting as a singular behavior. Each paper also focused on
examining the role of individual and contextual factors on dieting behavior, including
parental encouragement to diet and other familial factors, friend influences, and the thin-ideal
in the media.
The first aim of Study 1 was to examine the influence of parental encouragement to
diet on the emergence of early dieting (by 11y) and adolescent dieting (between 11y and
15y). Both mother and fathers’ encouragement to diet consistently predicted the emergence
of early dieting, but did not predict the emergence of adolescent dieting. Specifically, with
each time point that mothers reported encouraging her daughter to diet, girls were 2 times
more likely to report early dieting. A similar finding was observed for fathers’ reported
encouragement to diet. However, when both maternal and paternal encouragement to diet
was examined as a combined influence, girls who were encouraged by both parents were 8
times more likely than girls who were encouraged by neither parent to report early dieting. In
contrast, neither maternal nor parental encouragement to diet, examined both independently
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and combined, had an influence on the emergence of dieting in adolescence. Taken together,
these findings support the hypothesis that girls are more susceptible to their parents’
influence during childhood than during adolescence, when girls become more susceptible to
peer influence [3]. The second aim of Study 1 was to look at the influence of encouragement
to diet on changes in BMI percentile from 9y-15y. Parental encouragement to diet predicted
increases in girls’ BMI percentiles between the ages of 9 and 15, but only among girls who
reported dieting early or during adolescence.
Due to our limited knowledge of what weight control behaviors adolescents are using
when they report dieting, the primary aim of Study 2 was to use latent class analysis to
identify patterns of weight control behaviors, obtained from French’s comprehensive list of
behaviors [4], among a sample of 15y girls. Four patterns were identified, Non-dieters, and
three dieting groups: Lifestyle, Dieters, and Extreme Dieters. The Non-dieters did not
endorse using any weight control behaviors, and the three dieting groups increased in the
number and severity of their reported weight control behaviors. The Lifestyle group only
reported increasing exercise and fruit and vegetable intake weight control behaviors, the
Dieters reported using a number of behaviors recommended as part of dietary guidance for
weight management (e.g. reduce overall intake, reduce snacking), and the Extreme Dieters
who reported using all the weight control behaviors, with over half reporting the use of at
least one unhealthy behavior (e.g. laxatives, smoke cigarettes). Differences between the
groups were observed as early as 5y; girls in the Extreme group had the highest BMI
percentiles at 5y and the lowest inhibitory control at 7y and girls in both the Dieters and
Extreme Dieters groups had the highest fear of becoming fat at 9y. The three dieting groups
were also qualitatively distinct on several individual characteristics measured at 15y,
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including BMI, dietary restraint, weight concerns, self-esteem, and depression. When dietary
intake was compared across groups, girls in the Extreme Dieters group had the lowest selfreported intake, and were more likely to be classified as under-reporters, and but ate
significantly more in the laboratory.
Using the groups of weight control behaviors identified in Study 2, the aim of Study 3
was to examine the association between these groups and family, friend, and media factors.
Among the familial factors, with increased family functioning and priority of family meals,
girls were less likely to be Extreme Dieters than to be Non-dieters. With increased maternal
weight-teasing, girls were more likely to be Dieters and Extreme Dieters than to be Nondieters. Among the friend factors, with increases in both friend dieting and weight-teasing,
girls were more likely to be Dieters and Extreme Dieters than to be Non-dieters. And lastly,
among the media factors, media sensitivity, but not media exposure, was significantly
associated with group membership. With increases in media sensitivity, girls were more
likely to be in all three dieting groups than the Non-dieters. When the family, friend, and
media factors were examined in the same model, only family functioning, friends’ dieting,
and media sensitivity remained statistically significant. These findings support Stice’s
contention that family, peers, and the media are all important sociocultural factors of dieting
behavior [5], and extend the current evidence base to suggest that many of these sociocultural
factors differentiate between different patterns of weight control behaviors.
HIGHLIGHTED FINDINGS
Overall, the three studies were designed to gain insight into child and adolescent
dieting behavior. Several major findings emerged. First, while it was shown in Study 1 that
the parents may have more influence on the emergence of dieting behavior in childhood than
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adolescence, results from Study 3 clarify that parents still have a role in dieting behavior in
adolescence, specifically in how they shape the family environment. Second, the findings
underscore the view that adolescent dieting is not a singular behavior, but is an umbrella term
representing a wide range of both healthy and unhealthy weight control behaviors. In fact,
girls did not respond the same way to, “Have you ever dieted?” as they did to, “Have you
ever done any of the following things to lose weight or to keep from gaining weight?” Third,
while all three dieting groups reported use of at least two weight control behaviors and had
an average dieting frequency higher than the Non-Dieters, they differed from each other not
only in the number and types of weight control behaviors they endorsed, but were
qualitatively different on a number of individual characteristics and family, friend, and media
factors. Thus, it is necessary to not just assess “dieting,” but also any weight control
behaviors used.
Building on the current expert report by the Energy Balance Measurement Working
Group [6], who state that, “inaccurate scientific methods will lead to inaccurate conclusions,”
the current findings suggest that it may futile to try examine self-reported intake in
adolescent dieters, particularly among those who use unhealthy weight control behaviors (i.e.
Extreme Dieters). Based on their self-reported intake, the Extreme Dieters consumed, on
average, roughly 1300 calories/day. Using this criterion alone, one might draw the
conclusion that the Extreme Dieters are successful in their attempts to restrict their intake.
However, while the Extreme Dieters reported consuming the fewest calories, they had the
highest weighed food intake in the laboratory. Thus, given that the Extreme Dieters and were
on average overweight and had the greatest levels of restraint, this supports the theory that
under-reporting in those girls with higher levels of restraint likely reflects intended
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restriction, not actual restricted intake [7]. Thus, especially in overweight dieters who might
be actively trying to lose weight, but are not successful in their attempts to do so, selfreported intake might simply reflect intended intake, and thus we may be unable to examine
associations between dieting and intake.
IMPLICATIONS
More work is needed to identify ways that parents who are concerned about their
child’s weight status can help their child to maintain and reach a healthy weight. While
parents may be using strategies such as encouragement to diet and weight-teasing out of
concern for their daughter’s weight status, the current findings highlight that these strategies
do not work and may even backfire. Specifically, girls who were encouraged to diet by a
parent and reported dieting had increases in BMI percentile from 9y to 15y. Similarly,
maternal weight-teasing was associated with membership in Dieters and Extreme Dieters, the
latter of whom report using unhealthy weight control behaviors. Weight-teasing has other
negative effects; studies have shown that weight-teasing is associated with increased
depressive symptomatology and decreased emotional health [8, 9]. Recent research suggests
that instead of using controlling feeding practices, parents who are concerned about their
child’s weight status should focus on modeling healthy behaviors [10, 11], provide limits and
structure for their child by focusing on what the child should eat instead of what they should
not eat, and by giving them access to a variety of healthy food choices [12, 13], which has
been shown to increase weight loss relative to decreasing energy-dense foods [14]. Other
evidence suggests that mothers who are worried about their daughter’s weight should engage
in conversations about healthy eating and physical activity rather than focus on having
weight-related conversations. Findings by Berge et al. [15] indicate that engaging in
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conversations about healthful eating and physical activity, rather than focusing on weight,
was protective against adolescent dieting and disordered eating. Future work should focus on
creating resources and tools to help parents learn how to do this.
The current findings have implications for intervention development. These findings
emphasize the need for multidimensional preventions and interventions, addressing risk
factors for dieting and use of unhealthy and extreme weight control behaviors at the
individual, family, friend, and community (e.g. media) levels. Given that one-third of the
current sample reported dieting by 11y, and that risk factors for later membership in both
Dieters and Extreme Dieters were present as early as 5y, there is a need to start preventions
and interventions early, in childhood. Two risk factors for membership in the Extreme
Dieters group were elevated BMI at 5y and decreased inhibitory control at 7y. These findings
suggest opportunities for early intervention in the domains of early weight management and
self-regulation to help prevent the development of early dieting and unhealthy weight control
behaviors. Girls in the Extreme group were the heaviest at 5y and remained the heaviest at
15y. Thus early weight management may help prevent later weight gain, which may help
decrease early attempts at dieting and later use of unhealthy weight control behaviors.
Inhibitory control is an important factor in dieting success [16] and in early weight gain [17].
Thus, initial attempts to control weight might not be successful for girls with low inhibitory
control, as the low levels of inhibitory control will make it harder for these girls to sustain all
weight control behaviors, and given that these girls are also heavier and have higher levels of
disinhibition, may lead to loss of control and subsequent weight gain. Therefore, early
interventions that help increase inhibitory control may help mitigate later dieting behavior.
Limited work in adults shows that inhibitory control training through repeated exposure to
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inhibitory control tasks (e.g. Stroop task, Go/No-Go task) can improve level of inhibitory
control, and also has been linked to positive changes in health outcomes such as BMI [18].
Future work should focus on using inhibitory control training in children to investigate
whether this could be an effective intervention component to help decrease later dieting
behavior in children. While there is little work in this arena, parents can help their children
increase their inhibitory control and self-regulation around food by teaching them mindful
eating techniques such as slowing down and savoring every bite. Additionally, previous
interventions have found that school-based self-esteem interventions have successfully
decreased Eating Disorder Inventory (EDI) scores [19], and given the relationship between
self-esteem and weight control in the current study, suggest that self-esteem in childhood
would be another necessary component to target.
The current findings also offer multiple potential avenues for future weight control
interventions. Given the observed importance of friend influences on weight control
behavior, school-based programs present good opportunities for reaching several young girls
and their peers at once. There are several directions that these programs can go in, but would
benefit from including components that address healthy body image, healthy eating and
active cooking classes, and the importance of physical activity, both for a healthy body image
and for overall health. Results from Studies 1 and 3 highlight the importance of parental
influences on dieting behavior during childhood. Thus, interventions should include
components that address and integrate parental involvement into the program, including
teaching parents ways that they can successfully help their child manage her weight (e.g.
talking about and modeling healthy eating and physical activity). For example, for programs
that are primarily based in a school setting, there could be a component that could include
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both the girl and her parent(s), such as participating in a fitness class together or participating
in a cooking class together.
Girls in the Extreme Dieters group were on average overweight and over half
reported use of at least one unhealthy weight control behavior. This is consistent with past
research that girls who are overweight are more likely report dieting and use of unhealthy
weight control behaviors [20]. Taken together, this suggests that for those would likely
benefit from weight reduction or maintenance, these interventions could include elements
that emphasize the importance of using of health-promoting weight control behaviors, such
as increasing fruit and vegetable consumption and decreasing high energy-dense food. It is
imperative to develop interventions to help adolescents who use unhealthy and extreme
weight control behaviors stop using these weight control behaviors. Disordered eating
persists and increases into young adulthood [21], which suggests that girls who are using
unhealthy weight control behaviors in adolescence are at risk of continuing to do so. This
warrants attention, as the use of unhealthy weight control behaviors increases the risk for
disordered eating and clinical eating disorders [1] and could inhibit proper growth and
development [22]. Thus, it will be worthwhile to develop resources to help them stop. Also,
given the observed relationship between the use of unhealthy weight control behaviors and
aspects of health included lower psychological well-being, increased weight status, and
uncontrolled eating behaviors, physicians and other health professionals should start
screening for the use of unhealthy weight control behaviors. This could be included as a
quick checklist at the beginning of an annual physical exam; the nurse could ask whether or
not they use or have used each specific unhealthy weight control behavior (e.g. “Have you
ever used laxatives to help control your weight?”). Including this as a regular screening in
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well-child visits could help identify girls who might be at an elevated risk of developing a
later eating disorder.
These findings underscore the view that adolescent dieting is not a singular behavior,
and instead is an umbrella term representing a wide range of both healthy and unhealthy
weight control behaviors. Thus, it is necessary to not just assess “dieting,” as there are
significant discrepancies around this term, but also any weight control behaviors used, and
this is something that needs to be conveyed to researchers working in this area. Given that
that dieting is implicated as a causal factor for a number of disorders (e.g. obesity and weight
gain, eating disorders, depression), in order to identify etiological factors it is necessary to
distinguish between patterns of weight control behaviors. There are self-reported dieters who
only use health-promoting behavior modifications without any distress (i.e. the Lifestyle
group), and there are self-reported dieters who use potentially dangerous unhealthy weight
control behaviors (i.e. the Extreme Dieters). Thus, we need to move beyond just the use of
the term “dieting,” and work towards developing a measure that incorporates both the
behavioral and psychological aspects of dieting. Obesity researchers often support dieting for
healthy weight loss, whereas many eating disorder researchers consider dieting as a casual
factor in the development of eating disorders. This will hopefully provide clarity for both
obesity and eating disorder researchers, and will allow both to make appropriate
recommendations for different populations.
FUTURE WORK
While the current studies address gaps in the literature, there are several limitations
that need to be kept in mind. The sample used in the current studies was homogenous – nonHispanic white, and middle- to upper-class families from Central Pennsylvania, and thus the
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results are not necessarily generalizable to other populations. While many of the current
findings are consistent with prior research, those previous samples have also been primarily
white, middle- to upper-class and female. Thus, the current findings should be replicated in a
more gender, racially, and socioeconomically diverse sample. It might be that other cultural
groups are more likely to use different weight control behaviors, and thus might not fit the
patterns described in the current studies. Nonetheless, these findings fill a significant gap in
the literature and should encourage future research on this topic.
Another limitation that spans the length of the dissertation is the reliance on selfreport measures. This is not only a limitation of the current study, but a limitation of the field
as whole. Currently, there are no better tools to capture dieting attitudes (e.g. restraint) and
behaviors other than self-report. Future work should focus on the development of other tools
to help us collect data on dieting and weight control behavior without relying on self-report.
New technologies such as photo-imaging of food or cameras that monitor everything that
someone does (or does not) eat might help collect data on specific weight control behaviors.
However, given that a “diet” is typically thought of as a change from some previous state or
norm, this would still require the individual to report on how these behaviors differ from
what they used to do.
In conclusion, findings from the current dissertation address several gaps in the
literature by taking advantage of a longitudinal data set to examine the development of
dieting behavior from childhood to adolescence. The findings further our understanding of
what weight control behaviors adolescent girls are using when they report dieting, and
provide several compelling reasons for studying weight control behaviors rather than
studying dieting as a singular behavior. As a field, we also need to work towards being
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consistent in our use of this term, and should be cautious when making comparisons between
studies “dieting” is not clearly defined and there is no information about specific weight
control behaviors. In future research on this topic, dieting should be defined as, “the active
use of weight control behaviors to lose or maintain weight,” and information should be
obtained on the specific weight control behaviors used and on any psychological distress
accompanying the dieting.
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Appendix A: Parental Encouragement to Diet (CCOR)
Please answer all questions. For example, for question 3 answer questions 3, 3a and 3b.
definitely
not

not
really

a little

a lot/
definitely

1. Are you concerned that your daughter is overweight?

1

2

3

4

2. Have you expressed concern to your daughter about her being
overweight?

1

2

3

4

3. Have you encouraged your daughter to lose weight?

1

2

3

4

a. Have you encouraged your daughter to go on a weight
loss
diet?

1

2

3

4

b. Have you encouraged your daughter to exercise more in
order to help her lose weight?

1

2

3

4

4. Have you talked to your daughter about the things she could
do to
lose weight?

1

2

3

4

a. Have you talked to your daughter about how to diet?

1

2

3

4

b. Have you talked to your daughter about how to exercise
to lose weight?

1

2

3

4

5. Do you try to use your own behavior to show your daughter
how
to lose weight?

1

2

3

4

a. Do you try to use your own eating to show your
daughter how to diet?

1

2

3

4

b. Do you try to use your own exercise patterns to show
your
daughter how she can lose weight by
exercising?

1

2

3

4

1

2

3

4

Have you ever put your daughter on a weight loss diet?

1

2

3

4

(1) Have you ever restricted your daughter's food
intake to help her lose weight?

1

2

3

4

(2) Have you ever restricted your daughter's intake of
particular types of foods to help her lose weight?

1

2

3

4

(3) Have you ever encouraged your daughter to eat
more of
certain types of foods to help her
lose weight?

1

2

3

4

Have you ever put your daughter on an exercise
program to lose weight?

1

2

3

4

7. Is your daughter currently on a weight loss program?

1

2

3

4

6. Have you ever helped your daughter try to lose weight?
a.

b.

a.

Is your daughter on a weight loss diet?

1

2

3

4

b.

Is your daughter on an exercise program to lose weight?

1

2

3

4
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Appendix B: French Weight Loss Scale (French et al., 1995)
Have you ever done any of the following things to LOSE WEIGHT or to KEEP FROM GAINING
WEIGHT?
Please read each strategy listed and indicate how often you have used the strategy to lose weight or to keep
from gaining weight. If you have NEVER used a certain strategy, circle the number for NEVER next to the
strategy.

Weight Loss Strategy

Never

Rarely

Sometimes

Often

Always

1.

Increase Exercise

1

2

3

4

5

2.

Eat more fruit and vegetables

1

2

3

4

5

3.

Eat less fat

1

2

3

4

5

4.

Eliminate Snacking

1

2

3

4

5

5.

Eliminate sweets and junk

1

2

3

4

5

6.

Reduce Calories

1

2

3

4

5

7.

Reduce amount of food

1

2

3

4

5

8.

Eat low-calorie food

1

2

3

4

5

9.

Skip meals

1

2

3

4

5

10. Eat less meat

1

2

3

4

5

11. Use diet pills

1

2

3

4

5

12. Vomit after eating

1

2

3

4

5

13. Eat a low-carbohydrate diet

1

2

3

4

5

14. Use appetite suppressants

1

2

3

4

5

15. Use liquid diets

1

2

3

4

5

16. Smoke cigarettes

1

2

3

4

5

17. Use laxatives or enemas

1

2

3

4

5

18. Join diet centers that provide food/meals

1

2

3

4

5

19. Join weight loss groups

1

2

3

4

5

20. Use diuretics

1

2

3

4

5
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Appendix C: Pictorial Scale of Perceived Competence and Social Acceptance for Young
Children (Harter and Pike, 1984)
Example:
This girl is usually kind of happy, but this girl is usually kind of sad. Which girl are you like?
Are you:
Are you:
4. Always happy
2. Usually sad
3. Usually happy
1. Always sad

1.

This girl is pretty good at puzzles, but this girl isn’t very good at puzzles.
Which girl are you like?
Are you:
Are you:
4. Really good at puzzles
2. Sort of good at puzzles
3. Pretty good at puzzles
1. Not very good at puzzles
2.
This girl has lots of friends to play with, but this girl doesn’t have very many friends to play with. Which
girl are you like?
Do you have:
Do you have:
4. A whole lot of friends
2. A few friends
3. Pretty many friends
1. Hardly any friends
3.
This girl isn’t very good at swinging by herself, but this girl is pretty good at swinging by herself. Which
girl are you like?
Are you:
Are you:
4. Really good at swinging by yourself
2. Sort of good at swinging by yourself
3. Pretty good at swinging by yourself
1. Not too good at swinging by yourself
4.
This girl’s mom doesn’t smile at her very much, but this girl’s mom smiles at her a lot. Which girl are
you like?
Does your mom:
Does your mom:
4. Smile at you a whole lot
3. Smile at you sometimes
3. Smile at you pretty much
1. Smile at you hardly ever
5.
This girl usually gets stars on her papers, but this girl usually doesn’t get stars on her papers. Which girl
are you like?
Do you:
Do you:
4. Always get stars on your papers.
2. Sometimes get stars on your papers
3. Most of the time get stars on your papers 1. Never get stars on your papers
6.

This girl doesn’t stay overnight at her friends’ houses very often, but this girl stays
overnight at her friends’ houses. Which girl are you like?
Do you:
Do you:
4. Stay over a whole lot
2. Stay over hardly ever
3. Stay over pretty much
1. Never stay over

7.
This girl is pretty good at climbing, but this girl isn’t very good at climbing. Which girl are you like?
Are you:
Are you:
4. Really good at climbing
2. Sort of good at climbing
3. Pretty good at climbing
1. Not very good at climbing
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8.
This girl’s mom takes her to a lot of places she likes to go, but this girl’s mom doesn’t take her to very
many places she likes to go. Which girl are you like?
Does your mom take you to:
Does your mom take you to:
4. A whole lot of places you like to go
2. A few places you like to go
3. Pretty many places you like to go
1. Not very many places you like to go
9.
This girl doesn’t know the names of very many colors, but this girl knows the names of
colors. Which girl are you like?
Do you know the names of:
Do you know the names of:
4. A whole lot of colors
2. A few colors
3. Pretty many colors
1. Hardly any colors

pretty many

10. This girl has pretty many friends to play games with, but this girl doesn’t have a lot of friends to play
games with. Which girl are you like?
Do you have:
Do you have:
4. A lot of friends to play games with
2. A few friends to play games with
3. Pretty many friends to play games with
1. Hardly any friends to play games with
11. This girl isn’t very good at tying her shoes, but this girl is pretty good at tying her shoes.Which girl are
you like?
Are you:
Are you:
4. Really good at tying your shoes
2. Not too good at tying your shoes
3. Pretty good at tying your shoes
1. Not at all good at tying your shoes
12. This girl’s mom cooks a lot of the food she likes, but this girl’s mom only cooks a few of the foods she
likes. Which girl are you like?
Does your mom:
Does your mom:
4. Always cook the foods you like
2. Sometimes cook the foods you like
3. Most of the time cook the foods you like 1. Hardly ever cook the foods you like

13. This girl isn’t very good at counting, but this girl is pretty good at counting. Which girl are you like?
Are you:
Are you:
4. Really good at counting
2. Sort of good at counting
3. Pretty good at counting
1. Not too good at counting
14. This girl doesn’t have very many friends to play with on the playground, but this girl has lots of friends
to play with on the playground. Which girl are you like?
Do you have:
Do you have:
4. A whole lot of friends
2. A few friends
3. Pretty many
1. Hardly any friends
15. This girl is pretty good at skipping, but this girl isn’t very good at skipping. Which girl are you like?
Are you:
Are you:
4. Really good at skipping
2. Sort of good at skipping
3. Pretty good at skipping
1. Not too good at skipping

16. This girl’s mom reads to her a little, but this girl’s mom reads to her a lot. Which girl are you like?
Does your mom:
Does your mom:
4. Read to you a whole lot
2. Read to you sometimes
3. Read to you pretty much
1. Never read to you
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17.

This girl isn’t very good at saying the alphabet, but this girl is pretty good at saying the
alphabet. Which girl are you like?
Are you:
Are you:
4. Really good at saying the alphabet
2. Sort of good at saying the alphabet
3. Pretty good at saying the alphabet
1. Not too good at saying the alphabet
18. This girl usually gets asked to play with the other kids, but this girl gets lonely sometimes because the
other kids don’t ask her to play. Which girl are you like.
Do you:
Do you:
4. Always get asked to play
2. Sometimes get asked to play
3. Usually get asked to play
1. Hardly ever get asked to play
19. This girl can’t run very fast, but this girl can run pretty fast. Which girl are you like?
Do you:
Do you:
4. Run really fast
2. Run sort of fast
3. Run pretty fast
1. Not run very fast
20. This girl’s mom plays with her a lot, but this girl’s mom plays with her a little. Which girl are you like?
Does your mom:
Does your mom:
4. Play with you a whole lot
2. Sometimes play with you
3. Play with you pretty much
1. Hardly ever play with you
21. This girl knows the first letter of her name, but this girl has trouble remembering the first letter of her
name. Which girl are you like?
Do you know the first letter of your name:
Do you know the first letter of your name:
4. Really well
2. Not very well
3. Pretty well
1. Not at all
22. This girl usually doesn’t get to eat dinner at friends’ houses, but this girl usually gets to eat dinner at
friends’ houses. Which girl are you like?
Do you:
Do you:
4. Get to eat at friends’ houses a whole lot
2. Sometimes get to eat at friends’ houses
3. Get to eat at friends’ houses pretty much 1. Never get to eat over at friends’ houses
23. This girl is pretty good at hopping on one foot, but this girl has trouble hopping on one foot. Which girl
are you like?
Are you:
Are you:
4. Really good at hopping on one foot
2. Not too good at hopping on one foot
3. Pretty good at hopping on one foot
1. Not at all good at hopping on one foot
24. This girl’s mom talks with her a little, but this girl’s mom talks with her a lot. Which girl are you like?
Does your mom:
Does your mom:
4. Talk with you a whole lot
2. Sometimes talk with you
3. Talk with you pretty much
1. Hardly ever talk with you

123
Appendix D: Rosenberg Self-Esteem Scale (Rosenberg, 1965)
The next questions are about how you think and feel about yourself. Please circle the
number indicating how much you agree or disagree with each of the following statements.

Strongly
Disagree

Mostly
Disagree

Mostly
Agree

Strongly
Agree

1.

I feel that I am a person of worth,
at least on an equal plane with
others.

1

2

3

4

2.

I feel that I have a number of good
qualities.

1

2

3

4

3.

All in all, I am inclined to feel
that I am a failure.

1

2

3

4

4.

I am able to do things as well
as most people.

1

2

3

4

5.

I feel I do not have much to be
proud of.

1

2

3

4

6.

I take a positive attitude toward
myself.

1

2

3

4

7.

On the whole, I am satisfied
with myself.

1

2

3

4

8.

I wish I could have more
respect for myself.

1

2

3

4

9.

I certainly feel useless at times.

1

2

3

4

10.

At times, I think I am no good at
all.

1

2

3

4
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Appendix E: Center for Epidemiological Studies Depression Scale (CES-D; Radloff, 1977)
Using the following scale, please indicate how often you have felt or behaved this way
DURING THE PAST WEEK.

During the Past Week ....
1.

I was bothered by things that usually don't
bother me.

None of
the time

Some of
the time

Moderate
amount of
time

Most of
the time

1

2

3

4

2.

I did not feel like eating; my appetite was
poor.

1

2

3

4

3.

I felt that I could not shake off the blues even
with help from my family or friends.

1

2

3

4

4.

I felt that I was just as good as other people.

1

2

3

4

5.

I had trouble keeping my mind on what I was
doing.

1

2

3

4

6.

I felt depressed.

1

2

3

4

7.

I felt that everything I did was an effort.

1

2

3

4

8.

I felt hopeful about the future.

1

2

3

4

9.

I thought my life had been a failure.

1

2

3

4

10.

I felt fearful.

1

2

3

4

11.

My sleep was restless.

1

2

3

4

12.

I was happy.

1

2

3

4

13.

I talked less than usual.

1

2

3

4

14.

I felt lonely.

1

2

3

4

15.

People were unfriendly.

1

2

3

4

16.

I enjoyed life.

1

2

3

4

17.

I had crying spells.

1

2

3

4

18.

I felt sad.

1

2

3

4

19.

I felt that people disliked me.

1

2

3

4

20.

I could not "get going."

1

2

3

4

Very
Unusual

Fairly
Unusual

Somewhat
Unusual

Not at all
Unusual

1

2

3

4

21.

How unusual was this week compared to
others?
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Appendix F: Children’s Behavior Questionnaire (CBQ; Rothbart et al., 2001)

extremely
untrue

quite
untrue

slightly
untrue

neither
true
nor
untrue

slightly
true

quite
true

extremely
true

NA

Seems always in a big hurry
to get from one place to
another.

1

2

3

4

5

6

7

NA

2.

Can lower his/her voice when
asked to do so.

1

2

3

4

5

6

7

NA

3.

Gets so worked up before an
exciting event that s/he has
trouble sitting still.

1

2

3

4

5

6

7

NA

Is good at games like “Simon
Says,” “Mother, May I?”
and “Red Light, Green
Light.”

1

2

3

4

5

6

7

NA

When s/he wants a toy s/he
wants, gets very excited
about getting it.

1

2

3

4

5

6

7

NA

6.

Tends to run rather than walk
from room to room.

1

2

3

4

5

6

7

NA

7.

Has a hard time following
instructions.

1

2

3

4

5

6

7

NA

8.

When s/he wants to do
something, s/he talks about
little else.

1

2

3

4

5

6

7

NA

When outside, often sits
quietly.

1

2

3

4

5

6

7

NA

10. Moves about actively (runs,
climbs, jumps) when
playing in the house.

1

2

3

4

5

6

7

NA

11. Prepares for trips and outings
by planning things s/he will
need.

1

2

3

4

5

6

7

NA

12. Has strong desired for certain
kinds of foods.

1

2

3

4

5

6

7

NA

13. Can wait before entering into
new activities is s/he is
asked to.

1

2

3

4

5

6

7

NA

14. Looks forward strongly to the
visit of loved relatives.

1

2

3

4

5

6

7

NA

1.

4.

5.

9.
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extremely
untrue

quite
untrue

slightly
untrue

neither
true
nor
untrue

slightly
true

quite
true

extremely
true

NA

15. Sometimes sits quietly for
long periods in the house.

1

2

3

4

5

6

7

NA

16. Has difficulty waiting in line
for something.

1

2

3

4

5

6

7

NA

17. Becomes very excited when
planning for trips.

1

2

3

4

5

6

7

NA

18. Prefers quiet activities to
active games.

1

2

3

4

5

6

7

NA

19. Has trouble sitting still when
s/he is told to (at movies,
church, etc.).

1

2

3

4

5

6

7

NA

20. Is able to resist laughing or
smiling when it isn’t
appropriate.

1

2

3

4

5

6

7

NA

21. Becomes very excited before
an outing (e.g., picnic,
party).

1

2

3

4

5

6

7

NA

22. Rarely runs or moves quickly
in the house.

1

2

3

4

5

6

7

NA

23. Plays games slowly and
deliberately.

1

2

3

4

5

6

7

NA

24. Is usually pretty calm before
going on an outing (e.g.,
picnic, party).

1

2

3

4

5

6

7

NA

25. Is good at following
instructions.

1

2

3

4

5

6

7

NA

26. Sits quietly in the bath.

1

2

3

4

5

6

7

NA

27. Approaches places s/he has
been told are dangerous
slowly and cautiously.

1

2

3

4

5

6

7

NA

28. Gets very enthusiastic about
the things s/he does.

1

2

3

4

5

6

7

NA

29. Plays actively outdoors with
other children.

1

2

3

4

5

6

7

NA

30. Is not very cautious and
careful when crossing
streets.

1

2

3

4

5

6

7

NA
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extremely
untrue

quite
untrue

slightly
untrue

neither
true
nor
untrue

slightly
true

quite
true

extremely
true

NA

31. Shows great excitement when
opening a present.

1

2

3

4

5

6

7

NA

32. Can easily stop an activity
when s/he is told “no.”

1

2

3

4

5

6

7

NA

33. Is full of energy, even in the
evening.

1

2

3

4

5

6

7

NA

34. Doesn’t become very excited
about upcoming television
programs.

1

2

3

4

5

6

7

NA

35. Is usually able to resist
temptation when told s/he is
not supposed to do
something.

1

2

3

4

5

6

7

NA

36. Has difficulty sitting still at
dinner.

1

2

3

4

5

6

7

NA

37. Remains pretty calm about
upcoming desserts like ice
cream.

1

2

3

4

5

6

7

NA

38. Looks forward to family
outings, but does not get too
excited about them.

1

2

3

4

5

6

7

NA

39. Likes to sit quietly and watch
people do things.

1

2

3

4

5

6

7

NA
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Appendix G: Body Satisfaction Scale (Slade et al., 1990)

1.

I think that I am:

1
too short

2.

I think I weigh:

too little

just right

too much

3.

I think I have

too little

just right

too much

4.

I think I have

too little

just right

too much

5.

I think my arms are:

too little

just right

too big

6.

I think my feet are:

too little

just right

too big

7.

I think my chest is:

too little

just right

too big

8.

I think my hands are:

too little

just right

too big

9.

I think my waist is:

too little

just right

too big

10. I think my bottom is:

too little

just right

too big

11. I think my hair is:

too short

just right

too long

12. I think my hips are:

too little

just right

too long

13. I think my hair is:

too light

just right

too dark

14. I think my legs are:

too thin

just right

too heavy

15. I think my legs are:

too short

just right

too long

16. I think my stomach is:

too flat

just right

too big

17. Overall, I

how I look.

don’t like

sort of like

like

18. Overall, I

how much I weigh.

don’t like

sort of like

like

19. Overall, I

how tall I am.

don’t like

sort of like

like

not happy

sort of happy happy

20. Overall, I am

muscle:
fat on my body:

with my body shape.

2
just right

3
too tall

21. I think my mother is:
too thin

a little too thin just right

a little too fat

too fat
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22. I think my father is:
too thin

a little too thin just right

a little too fat

too fat

a little too fat

too fat

a little too fat

too fat

23. I think my brother/sister is:
too thin

a little too thin just right

24. I think that I am:
too thin

a little too thin just right

25. Would you change anything about your body if you could?
26. If yes, what would you change?

No

Yes
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Appendix H: Fear of Fat Scale (Shapiro et al., 1997)
NO

YES

Really

Sort of

Sort of

Really

1.

Fat people have lots of friends

1

2

3

4

2.

It is good to be thin

1

2

3

4

3.

It is important for men/boys to be thin

1

2

3

4

4.

It is important for women/girls to be thin

1

2

3

4

5.

It is bad to be fat

1

2

3

4

6.

Thin people have lots of friends

1

2

3

4

7.

Thin people are happy people

1

2

3

4

8.

It is hard for fat people to make friends

1

2

3

4

9.

It is hard for thin people to make friends

1

2

3

4

10. It is good to be fat

1

2

3

4

11. Fat people have very few friends

1

2

3

4

12. It is bad to be thin

1

2

3

4

13. Fat people are happy people

1

2

3

4

14. Thin people have very few friends

1

2

3

4

15. Fat people are smart

1

2

3

4

16. Thin people are good looking

1

2

3

4

17. Thin people are smart

1

2

3

4

18. Fat people are good looking

1

2

3

4

19. Thin people are lazy.

1

2

3

4

20. Fat people are lazy.

1

2

3

4

21. I think about the fat on my body

1

2

3

4

22. I wish I were thinner

1

2

3

4

23. My weight makes me unhappy

1

2

3

4

24. I think about being thin

1

2

3

4

25. I am scared about being fat

1

2

3

4
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Appendix I: Dutch Eating Behavior Questionnaire (DEBQ; Van Strien et al., 1986)
These questions are also about eating. You can answer Never, Seldom/Rarely, Sometimes,
Often, or Very Often. If one of the questions is about something you have never felt or done,
please circle “not relevant”, meaning that it doesn’t apply to you.
never

seldom/
rarely

sometimes

often

1

2

3

4

5

G

1

2

3

4

5

G

1

2

3

4

5

G

4. Do you watch exactly what you eat?

1

2

3

4

5

G

5. Do you deliberately eat foods that are not fattening?

1

2

3

4

5

G

6. When you have eaten too much, do you eat less than

1

2

3

4

5

G

1

2

3

4

5

G

1

2

3

4

5

G

1

2

3

4

5

1

2

3

4

5

11. Do you have the desire to eat when you are irritated?

1

2

3

4

5

G

12. Do you have a desire to eat when you have nothing to

1

2

3

4

5

G

1

2

3

4

5

G

1

2

3

4

5

G

1

2

3

4

5

G

16. Do you have a desire to eat when you are angry?

1

2

3

4

5

G

17. Do you have a desire to eat when you are expecting

1

2

3

4

5

G

1

2

3

4

5

G

1. If you have put on weight, do you eat less than you

very
not
often relevant

usually do?

2. Do you try to eat less at mealtimes than you would like
to eat?

3. How often do you refuse food or drink offered because
you are concerned about your weight?

usual the following days?

7. Do you deliberately eat less in order not to become
heavier?

8. How often do you try not to eat between meals because
you are watching your weight?

9. How often in the evening do you try not to eat because
you are watching your weight?

10. When you eat, do you take into account what you weigh
(or think about your weight when deciding what to eat)?

do?

13. Do you have a desire to eat when you
are depressed or discouraged?

14. Do you have a desire to eat when you are
feeling lonely?

15. Do you have a desire to eat when somebody
lets you down?

something unpleasant to happen?

18. Do you get the desire to eat when you are anxious,
worried or tense?
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19. Do you have a desire to eat when things are going

1

2

3

4

5

G

20. Do you have a desire to eat when you are frightened?

1

2

3

4

5

G

21. Do you have a desire to eat when you are disappointed?

1

2

3

4

5

G

22. Do you have a desire to eat when you are upset?

1

2

3

4

5

G

23. Do you have a desire to eat when you are bored or

1

2

3

4

5

G

24. If food tastes good to you, do you eat more than usual?

1

2

3

4

5

25. If food smells and looks good, do you eat more than

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

31. Can you resist eating delicious foods?

1

2

3

4

5

32. Do you eat more than usual when you see others eating?

1

2

3

4

5

against you, or when things have gone wrong?

restless?

usual?

26. If you see or smell something delicious, do you have a
desire to eat it?

27. If you have something delicious to eat, do you eat it right
away?

28. If you walk past a bakery, do you have the desire to buy
something delicious?

29. If you walk past a snack bar or cafe, do you have the
desire to buy something delicious?

30. If you see others eating, do you also have the desire to
eat?
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Appendix J: Eating Attitudes Test (EAT; Garner et al., 1979)
These questions ask you about eating and your feelings about eating.
Never

Rarely Sometimes

Often

Usually

Always

1. I am terrified about being overweight.

1

2

3

4

5

6

2. I avoid eating when I am hungry.

1

2

3

4

5

6

3. I find myself preoccupied with (thinking a
lot about) food.

1

2

3

4

5

6

4. I have gone on eating binges where I feel
that I may not be able to stop.

1

2

3

4

5

6

5. I cut my food into small pieces.

1

2

3

4

5

6

6. I am aware of the calorie content of the
foods I eat.

1

2

3

4

5

6

7. I particularly avoid food with a high
carbohydrate content (breads, potatoes, rice).

1

2

3

4

5

6

8. I feel that others would prefer if I ate more.

1

2

3

4

5

6

9. I vomit after I have eaten.

1

2

3

4

5

6

10. I feel extremely guilty after eating.

1

2

3

4

5

6

11. I am preoccupied with (think a lot about) a
desire to be thinner.

1

2

3

4

5

6

12. I think about burning up calories when I
exercise.

1

2

3

4

5

6

13. Other people think I'm too thin.

1

2

3

4

5

6

14. I am preoccupied with (think a lot about) the
thought of having fat on my body.

1

2

3

4

5

6

15. I take longer than others to eat my meals.

1

2

3

4

5

6

16. I avoid foods with sugar in them.

1

2

3

4

5

6

17. I eat diet foods.

1

2

3

4

5

6

18. I feel that food controls my life.

1

2

3

4

5

6

19. I display (show) self-control around food.

1

2

3

4

5

6

20. I feel that others pressure me to eat.

1

2

3

4

5

6

21. I give too much time and thought to food.

1

2

3

4

5

6

22. I feel uncomfortable after eating sweets.

1

2

3

4

5

6

23. I engage in (participate/do) dieting behavior.

1

2

3

4

5

6

24. I like my stomach to be empty.

1

2

3

4

5

6

25. I have the impulse (urge or desire) to vomit
after meals.

1

2

3

4

5

6

26. I enjoy trying new rich foods.

1

2

3

4

5

6
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Appendix K: Binge Eating Scale (BES; Gormally et al., 1982)
The following questionnaire is about eating. Please read ALL statements for each question.
Once you have read each statement, Circle the answer (letter) that sounds most like you.
1

2

3

4

a

I don’t feel self-conscious about my weight or body size when I’m with others.

b

I feel concerned about how I look to others, but it normally does not make me feel
disappointed with myself.

c

I get self-conscious about my appearance and weight which makes me feel
disappointed in myself.

d

I feel very self-conscious about my weight and frequently, I feel intense shame and
disgust for myself. I try to avoid social contacts because of my self-consciousness.

a

I don’t have any difficulty eating slowly in the proper manner.

b

Although I seem to “gobble down” foods, I don’t end up feeling stuffed because of
eating too much.

c

At times, I tend to eat quickly and then, I feel uncomfortably full afterwards.

d

I have the habit of bolting down my food without really chewing it. When this
happens I usually feel uncomfortably stuffed because I’ve eaten too much.

a

I feel capable of controlling my eating urges when I want to.

b

I feel like I have failed to control my eating more than the average person.

c

I feel utterly helpless when it comes to feeling in control of my eating urges.

d

Because I feel so helpless about controlling my eating I have become very
desperate about trying to get in control.

a

I don’t have a habit of eating when I’m bored.

b

I sometimes eat when I’m bored, but often I’m able to ‘get busy’ and get my mind
off food.

c
I have a regular habit of eating when I’m bored, but occasionally, I can use some
other activity to get my mind off eating.
d
I have a strong habit of eating when I’m bored. Nothing seems to help me break
the habit.
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5

a

I’m usually physically hungry when I eat something.

b

Occasionally, I eat something on impulse even though I really am not hungry.

c

I have the regular habit of eating foods, that I might not really enjoy to satisfy a
hungry feeling even though physically, I don’t need the food.

d
Even though I’m not physically hungry, I get a hungry feeling in my mouth that
only seems to be satisfied when I eat a food, like a sandwich, that fills my mouth.
Sometimes, when I eat the food to satisfy my mouth hunger, I then spit the
food out so I won’t gain weight.
6

7

8

a

I don’t feel any guilt or self-hate after I overeat.

b

After I overeat, occasionally I feel guilt or self-hate.

c

Almost all the time I experience strong guilt or self-hate after I overeat.

N/A – these situations do not apply to me because I do not diet.
a

I don’t lose total control of my eating when dieting even after periods when I
overeat.

b

Sometimes when I eat a ‘forbidden food’ on a diet, I feel like I ‘blew it’ and eat
even more.

c

Frequently, I have the habit of saying to myself, ‘I’ve blown it now, why not go all
the way’ when I overeat on a diet. When that happens I eat even more.

d

I have a regular habit of starting strict diets for myself, but I break the diets by
going on an eating binge. My life seems to be either a ‘feast’ or ‘famine’.

a

I rarely eat so much food that I feel uncomfortably stuffed afterwards.

b

Usually about once a month, I eat such a quantity of food, I end up feeling very
stuffed.

c

I have regular periods during the month when I eat large amounts of food, either at
mealtime or at snacks.

d

I eat so much food that I regularly feel quite uncomfortable after eating and
sometimes a bit nauseous.
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9

10

11

12

a

My level of calorie intake does not go up very high or go down very low on a regular
basis.

b

Sometimes after I overeat, I will try to reduce my caloric intake to almost nothing to
compensate for the excess calories I’ve eaten.

c

I have a regular habit of overeating during the night. It seems that my routine is not
to be hungry in the morning but overeat in the evening.

d

I have had week long periods where I practically starve myself. This follows periods
when I overeat. It seems I live a life of either ‘feast or famine’.

a

I usually am able to stop eating when I want to. I know when ‘enough is enough’.

b

Every so often, I experience a compulsion to eat which I can’t seem to control.

c

Frequently, I experience strong urges to eat which I seem unable to control, but at
other
times I can control my eating urges.

d

I feel incapable of controlling urges to eat. I have a fear of not being able to stop eating
voluntarily.

a

I don’t have any problem stopping eating when I feel full.

b

I usually can stop eating when I feel full but occasionally overeat leaving me feeling
uncomfortably stuffed.

c

I have a problem stopping eating once I start and usually I feel uncomfortably stuffed
after I eat a meal.

d

Because I have a problem not being able to stop eating when I want, I sometimes have to
induce vomiting to relieve my stuffed feeling.

a

I seem to eat just as much when I’m with others (family, social gatherings) as when I’m
by myself.

b

Sometimes, when I’m with other persons, I don’t eat as much as I want to eat because
I’m self-conscious about my eating.

c

Frequently, I eat only a small amount of food when others are present, because I’m
very embarrassed about my eating.

d

I feel so ashamed about overeating that I pick times to overeat when I know no one
will see me. I feel like a ‘closet eater’.
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13

14

15

16

a

I eat three meals a day with only an occasional between meal snack.

b

I eat 3 meals a day, but I also normally snack between meals.

c

When I am snacking heavily, I get in the habit of skipping regular meals.

d

There are regular periods when I seem to be continually eating, with no planned
meals.

a

I don’t think much about trying to control unwanted eating urges.

b

At least some of the time, I feel my thoughts are pre-occupied with trying to
control my eating urges.

c

I feel that frequently I spend much time thinking about how much I ate or
about
trying not to eat anymore.

d

It seems to me that most of my waking hours are pre-occupied by thoughts
about eating or not eating. I feel like I’m constantly struggling not to eat.

a

I don’t think about food a great deal.

b

I have strong cravings for food but they last only for brief periods of time.

c

I have days when I can’t seem to think about anything else but food.

d

Most of my days seem to be pre-occupied with thoughts about food. I feel
like I live to eat.

a

I usually know whether or not I’m physically hungry. I take the right portion of
food to satisfy me.

b

Occasionally, I feel uncertain about knowing whether or not I’m physically
hungry. At these times it’s hard to know how much food I should take to

c

Even though I might know how many calories I should eat, I don’t have any
idea what is a ‘normal’ amount of food for me.
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Appendix L: Priority of Family Meals (Project EAT, Neumark-Sztainer et al, 2004)

1.

During the past 7 days, how many times did all, or
most of your family living in your house eat a meal
together?

1) Never
2) 1 or 2 times
3) 3 or 4 times
4) 5 or 6 times
5) 7 times
6) More than 7 times

2.

On how many of the past 7 days was at least one of
your parents in the room with you when you ate
dinner?

1) Never
2) 1 to 2 days
3) 3 to 4 days
4) 5 to 6 days
5) Everyday

3.
In my family, it is important
that the family eat at least one meal a
day together.
4.
In my family, we are expected
to be home for dinner.
5.

I am often just too busy to eat
dinner with my family.

6.
In my family, different
schedules make it hard to eat meals
together on a regular basis.
7.
In my family, it is often
difficult to find a time when family
members can sit down to a meal
together.

Strongly
Disagree

Disagree

Agree

Strongly
Agree

1

2

3

4

1

2

3

4

1

2

3

4

1

2

3

4

1

2

3

4
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Appendix M: Family APGAR (Smilkstein et al., 1982)
INSTRUCTIONS:
These questions are about your family. Read each sentence and then decide how often you feel that
way about your family. You can answer HARDLY EVER, SOME OF THE TIME, or ALMOST
ALWAYS. Please circle the number that matches your answer. Use the definitions below for words
you don’t understand.
Definitions:
Satisfied: when you feel happy with something
Turn to: someone you can ask for help
Troubling: When something is upsetting you or making you unhappy
Expressed: Showed, displayed, or to let you see something

Hardly ever

Some of
the time

Almost always

1. I am satisfied that I can turn to my family for help
when something is troubling me.

0

1

2

2. I am satisfied with the way my family talks things
over with me and shares problems with me.

0

1

2

3. I am satisfied that my family accepts and supports
my wishes to take on new activities or directions.

0

1

2

4. I am satisfied with the way my family expresses
affection, and responds to my emotions, such as
anger, sorrow, or love.

0

1

2

5. I am satisfied with the quality of time my family
and I share together.

0

1

2
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Appendix N: Multimedia Influence Scale (MMIS; Cusumano and Thompson, 2001)
This questionnaire is about television, magazines, and movies. You need to decide how
much you agree or disagree with the statement. Please circle your response.
strongly mostly
disagree disagree

mostly
agree

strongly
agree

1.

I learn how to look attractive (pretty) by watching TV.

1

2

3

4

2.

When I watch sports on TV, I compare my body to the
bodies of the athletes.

1

2

3

4

3.

Watching movies makes me feel that attractive people
are more successful than unattractive people.

1

2

3

4

4.

I would like my body to look like the bodies of people
in the movies.

1

2

3

4

5.

Watching movies gives me ideas about how to be
attractive.

1

2

3

4

6.

Looking at magazines makes me want to change the
way I look.

1

2

3

4

7.

I compare my body to the bodies of athletes that I see in
magazines.

1

2

3

4

8.

Reading magazines makes me want to lose or gain
weight.

1

2

3

4

9.

I get hints (ideas) about how to look attractive by
reading magazines.

1

2

3

4

10. Watching TV shows makes me believe that thin people
are more successful than overweight people.

1

2

3

4

11. Reading magazines makes me want to change my
appearance (the way I look).

1

2

3

4

12. I learn how to look attractive by watching movies.

1

2

3

4

13. I would like to look like people in magazines.

1

2

3

4

14. Watching TV gives me ideas about how to improve my
appearance.

1

2

3

4
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