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ABSTRACT 
 
As a result of growing rates of childhood obesity and increased public attention 

to this problem, schools are implementing programs aimed at decreasing childhood and 

adolescent obesity. However, the messages of obesity prevention programs may conflict 

with messages that are effective at preventing eating disorders. This paper explores the 

potential ramifications of school-based education about weight on dieting and unhealthy 

weight control behaviors. Analyses using data from the National Longitudinal Study of 

Adolescent Health indicate that there are associations between learning about weight in 

middle or high school and weight-loss behavior years later among adolescent girls. 

Contrary to predictions, learning about the dangers of being overweight—which was 

hypothesized to increase preoccupation with weight and disordered eating behaviors—

is correlated with reduced likelihood of problematic dieting and eating-disorder 

diagnosis. Learning about the dangers of being underweight—thought to be more 

sensitive education—does not appear to protect individuals from dangerous dieting 

patterns and has a marginally significant association with an increased likelihood of 

being diagnosed with an eating disorder. On the other hand, this educational approach is 

also associated with an increased probability that girls will exercise to lose weight and 

exhibit higher self-esteem. Findings from this report are used to inform discussion of 

the design and implementation of appropriate weight-related education programs.  
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Introduction 

Concern about childhood obesity has put a spotlight on nutrition and the dangers 

of being overweight. As the proportion of children who are overweight has increased in 

recent years (Ogden et al. 2006), a large majority of Americans believe that schools 

should teach students about nutrition and exercise (Evans et al. 2006). However, 

heightened attention to weight could have adverse effects if it increases body 

dissatisfaction and contributes to the development of eating disorders. As Irving and 

Neumark-Sztainer (2002) point out, programs to prevent obesity could include 

messages that are inconsistent with eating-disorder prevention.  

Eating disorders can cause irreversible harm and are potentially fatal (American 

Dietetic Association 2001). Furthermore, nonclinical signs of disordered eating, such as 

vomiting or taking laxatives to lose weight, are associated with an increased likelihood 

of developing clinical conditions (Patton et al. 1999). Consequently, while trying to 

reduce the likelihood that youths will become overweight, intervention programs should 

avoid encouraging adolescents to adopt unhealthy methods to lose weight.  

 This paper uses data from the National Longitudinal Study of Adolescent 

Health to explore whether having learned in school about the problems of being 

overweight and the problems of being underweight predicts weight control behavior in 

the future. It is hypothesized that students who are warned about the dangers of 

weighing too much may have higher rates of unhealthy eating behaviors, while being 

warned about the dangers of being underweight will be associated with a lower 

incidence of disordered eating. Students who receive "unbalanced education"—which 
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teaches about the former but not the latter—are expected to be especially likely to 

display problematic eating behavior. Further, this paper seeks to investigate whether 

some individuals, particularly ones who are already dissatisfied with their bodies, are 

more susceptible to negative effects from exposure to unbalanced education. Such 

findings would imply that nutrition education programs should address body image and 

help students more accurately understand their weight status.  

  

Background 

Obesity exacts heavy costs in this country, with approximately 300,000 deaths a 

year attributed to obesity (Allison et al. 1999). Health care resulting from being 

overweight or obese is expensive as well, by one estimate accounting for about 9% of 

medical expenditures for U.S. adults in 1998—potentially as much as $78.5-billion 

(Finkelstein et al. 2003). In 2003-2004, 17% of children ages 2 to 19 were considered 

overweight and about a third were either overweight or at risk of being overweight, a 

significant increase from four years earlier (Ogden et al. 2006). High body mass index 

(BMI)—a common and reliable measure of adiposity, or fatness (Dietz and Robinson 

1998)—in children and adolescents is associated with current health complications, 

including high blood pressure and diabetes, and frequently persists into early adulthood 

(Lowry et al. 2002; Gortmaker et al 1993). Nonhealth repercussions may also be 

serious. One study found that females who had been overweight in adolescence were 

less likely to have married, had completed fewer years of school, and had lower 

household incomes seven years later (Gortmaker et al. 1993). 
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Likely because of these findings, public concern about the topic is growing. In 

2004, 47% of Americans said childhood overweight and obesity were very serious 

problems—a significant increase over a survey conducted nine months earlier (Evans et 

al. 2006).  

This public concern is reflected in federal and school policy. Improving 

nutrition and physical fitness is a focal point of the Bush Administration’s HealthierUS 

initiative (White House 2002). One of the Healthy People 2010 objectives calls for an 

increase in the proportion of schools that provide education about unhealthy dietary 

patterns and inadequate physical activity (Department of Health and Human Services 

2000). Additionally, when the Special Supplemental Nutrition Program for Women, 

Infants, and Children (WIC) was reauthorized in 2004, it required school districts that 

participate in the federal school meal program to develop wellness programs that 

include education on nutrition (Story et al. 2006). To facilitate these school-based 

efforts, in 2006 the Centers for Disease Control and Prevention’s (CDC) Division of 

Adolescent and School Health awarded grants to 23 states to improve programs seeking 

to decrease the risk of obesity and chronic disease (Levi et al. 2007). More than 90% of 

school districts in the 25 states that responded to a national survey are teaching about 

nutrition or physical activity (CDC 2006).  

Irving and Neumark-Sztainer (2002) outline several reasons why school-based 

programs designed to prevent obesity might convey messages that conflict with eating-

disorder prevention. For example, obesity prevention programs may assume that it is 
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appropriate for individuals to be discontent if they are overweight or to restrict food 

intake. Furthermore, such programs may promote preoccupation with weight. 

Like obesity, eating disorders have many serious health consequences, and are 

associated with high disability and mortality rates (Striegel-Moore and Bulik 2007). 

Anorexia has been linked with such conditions as cardiac arrhythmias, gastrointestinal 

tract problems, structural brain abnormalities, and osteoporosis (American Dietetic 

Association 2001). Bulimia is also associated with cardiac arrhythmias, as well as 

fatigue and electrolyte imbalance (American Dietetic Association 2001). Additionally, 

eating disorders are highly correlated with mood and anxiety disorders and substance 

abuse problems (Hudson et al. 2007), although it is not clear whether eating disorders 

play a causal role in the development of these behavioral health conditions.  

Although eating disorders are rare—lifetime prevalence of anorexia nervosa for 

women is estimated at 0.9%, bulimia nervosa at 1.5%, and binge eating disorder at 

3.5% (Hudson et al. 2007)—use of potentially dangerous methods to lose weight is 

more frequent. One national study found that 18.8% of high school girls had fasted, 

10.9% had taken diet pills, and 7.5% had vomited or taken laxatives to lose weight 

(Lowry et al. 2002). Dieting is more common still, with one national study finding that 

35.6% of girls in grades 5 through 8, and 56.3% of girls in grades 9 through 12 had 

dieted (Neumark-Sztainer and Hannan 2000; see also Krowchuk et al. 1998; Neumark-

Sztainer 1996; Neumark-Sztainer et al. 2006). Evidence suggests that a growing number 

of girls and women are dieting even though they are already of low weight (French and 

Jeffery 1994). 
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Dieting among adolescents has been linked to fatigue, anxiety, and poor school 

performance, as well as weight gain (Neumark-Sztainer 1996). Furthermore, a history 

of dieting or unhealthy weight control increases the odds of developing eating disorders. 

In one large study, girls who had engaged in "severe dieting" were 18 times more likely 

to develop an eating disorder in a later wave of the study than nondieters (Patton et al. 

1999; see also Field et al. 2002; Hsu 1997). Girls who engaged in moderate dieting 

were five times more likely to develop an eating disorder. 

 

Literature Review 

Past research on the etiology of eating disorders has identified various 

demographic characteristics, personal traits, and external pressures that contribute to the 

development of disordered eating. This paper will consider variables in each of those 

categories. It should be noted that eating disorders have complex pathogenesis, 

including many family, psychological, and genetic factors, which will not be controlled 

for in this study (Emans 2000; Striegel-Moore and Bulik 2007). 

Demographics 

The prevalence of eating disorders is much higher among females than males 

(Striegel-Moore and Bulik 2007; Ogden et al. 2006). Girls are also more likely to 

express a desire to diet or to be engaged in dieting (French and Jeffery 1994). Although 

the median age of onset is 18 for anorexia and bulimia, and 21 for binge eating 

disorders (Hudson et al. 2007), eating problems often begin earlier, with an increase in 

prevalence following puberty (Attie and Brooks-Gunn 1989). While individuals with 
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anorexia are predominantly White females with higher socioeconomic status, there is 

greater racial and class diversity among girls and women with bulimia (American 

Dietetic Association 2001; Granillo et al. 2005).  

Personal Traits 

Weight—both actual and perceived—is closely tied to dieting behavior. BMI is 

positively associated with dieting (French and Jeffery 1994), as well as with signs of 

disordered eating, particularly bingeing and purging (Neumark-Szatainer and Hannan 

2000). Perceived weight status—whether respondents consider themselves to be 

overweight, underweight, or about the right weight—is correlated with desire to lose 

weight (Middleman et al. 1988), dieting, and bulimic symptoms (Granillo et al. 2005; 

Krowchuk et al. 1998).  

A large number of studies have focused on various measures of body image and 

dissatisfaction. For example, one study found that about 80% of girls indicated 

dissatisfaction with their bodies—they rated their actual body size as two or more sizes 

larger than their ideal body size (Kostanski and Gullone 1998). Girls with higher BMI 

are more likely to express body dissatisfaction (Dunkley et al. 2001; Kostanski and 

Gullone 1998). Body dissatisfaction itself has been shown to predict increases in the 

prevalence of symptoms of bulimia and depression, as well as in dieting behavior (Stice 

and Bearman 2001; see also Fabian and Thompson 1989). Cash and Deagle (1997, p 

117) noted that individuals diagnosed with bulimia and eating disorders are 

significantly less content with their bodies than individuals in a control group—a 

finding the authors describe as “impressive” given that so many women in the general 
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public express some dissatisfaction with their bodies. This suggests that women with 

eating disorders are exceptionally dissatisfied with their bodies. 

Several studies have looked directly at whether actual body weight or an 

individual’s feeling about her body is better able to predict disordered eating and other 

adverse outcomes. Collectively, they suggest that females’ perceptions and attitudes 

about their bodies make a larger contribution to problematic dieting than their weight 

does. For example, two studies found that while body image was related to depressive 

symptoms, BMI was not (Daniels 2005; Stice et al. 2000). Kostanski and Gullone 

(1998) found that although body dissatisfaction was correlated with BMI, BMI was not 

correlated with bulimia. One study found that after controlling for initial eating 

behaviors, only body image, and not physical size or maturation, predicted increased 

eating problems (Attie and Brooks-Gunn 1989). Similarly, Mukai et al. (1994) found 

that perceived weight status was correlated with higher scores on the EAT index—a 

scale of eating attitudes that predicts bulimic and anorexic behavior—but actual weight 

status was not.  

Another indication that women may be discontent with their bodies is that they 

often misperceive their weight status and classify themselves as having weight statuses 

that do not correspond with their actual BMI. Specifically, more adolescent girls 

consider themselves to be overweight than actually are (Lowry et al. 2002; Neumark-

Sztainer and Hannan 2000). In some studies, about a quarter of females who fall in the 

normal weight range consider themselves to be overweight (Conley and Boardman 

2007; Daniels 2005). Indeed, it is a common finding that many more females in a 
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sample (often about twice as many) than males think they are overweight even if 

females are overweight in equal or smaller numbers than males (Heatherton et al. 1997; 

Kilpatrick et al. 1999; Lowry et al. 2002; Middleman et al. 1998). 

Inaccurate perception of weight is a core characteristic of eating disorders 

(American Dietetic Association 2001; Striegel-Moore and Bulik 2007). One of the 

criteria for a diagnosis of anorexia nervosa is that an individual displays a “disturbance 

in the way in which one’s body weight or shape is experienced” (American Psychiatric 

Association 1994, section 307.1). In a literature review of 52 studies comparing clinical 

patients to healthy controls, about half found that anorexic patients overestimated body 

size, another third found the same for bulimic patients, and only 12 studies (23%) found 

no differences between clinical patients and control groups (Farrell et al. 2005). 

Researchers have posited several potential explanations for this phenomenon. It may 

indicate a perceptual bias—distorted body image causes disordered eating. 

Alternatively, it could be motivational—individuals with eating disorders may pretend 

they think they are normal weight in order to conceal their condition or to avoid 

appearing to agree with clinicians who say they need to gain weight (Conley and 

Boardman 2007; Farrell et al. 2005). Another motivational theory is that girls may need 

to think they are bigger than they are to motivate themselves to diet, suggesting that 

overestimating weight may be particularly likely in the beginning stages of disordered 

eating. Consistent with this last theory, one study found that girls who had pre-anorexic 

characteristics were more likely to overestimate their body size than girls who did not 
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show anorexic-like characteristics, particularly among thinner subjects (Heilbrun and 

Friedberg 1990).  

Although most of the studies of overestimation among patients with clinical 

eating disorders use complex measures of body image distortion—typically involving 

respondents physically representing their body size—less scientific measures of 

overestimation have been examined as well. For example, Conley and Boardman (2007) 

found that individuals who overreport their actual weight relative to their measured 

BMI are more likely to engage in disordered eating. Cash and Hicks (1990) used a 

measure of overestimation most similar to the one in the present study. Using matched 

MANOVA analyses, the researchers found that people who would be classified as being 

normal weight based on their reported height and weight, but who label themselves as 

overweight, are more likely to exhibit eating disorder symptoms than those who are 

normal weight and perceive themselves as such. In terms of eating and dieting behavior 

and psychological well-being, normal weight individuals who perceive themselves as 

overweight are similar to overweight individuals who consider themselves overweight. 

Self-esteem is another trait that has been identified as part of the etiology of 

eating disorders. Low self-esteem is correlated with dietary restraint and bulimic 

symptoms (Granillo et al. 2005). Kostanski and Gullone (1998) found that among 

normal weight adolescents, there is a stronger association between body dissatisfaction 

and self-esteem than between body dissatisfaction and BMI. Vohs et al. (1999) found 

that self-esteem interacts with perception of being overweight and with perfectionism to 

produce bulimic symptoms. Polivy et al. (1988) suggest that individuals with low self-
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esteem whose attempts to diet are not successful may be more likely to engage in 

behavior resembling binge eating because they feel they have failed at their dieting 

efforts.  

External Pressures 

Another body of literature examines the influence of external factors in the 

development of eating disorders. Irving and Neumark-Sztainer (2002, p. 299) discuss a 

culture that is conducive to problematic dieting behavior, one that is “increasingly 

‘toxic’ relative to food and weight—an environment that exults thinness, stigmatizes 

fatness, encourages unregulated consumption of energy-dense foods, and promotes 

‘quick fix’ approaches to weight loss.” According to Striegel-Moore and Bulik (2007) 

environmental messages may affect girls first through exposure to the “thin ideal.” 

Some girls internalize this ideal and, if they note a discrepancy between how they 

perceive their own bodies and the ideal, may develop body dissatisfaction. 

Dissatisfaction could contribute to dietary restraint, which, for some, may lead to 

occasional overeating. This, in turn, could exacerbate body dissatisfaction.  

Researchers have investigated these patterns with regard to media exposure. 

One meta-analysis found that, in general, women who are shown thin media images 

experienced greater body dissatisfaction than women who see average-size or 

overweight women or images of objects or animals (Groesz et al. 2002). These effects 

tend to be stronger among women who already have body issues. Stice et al. (1994) also 

found that internalizing the thin ideal contributes to increased body dissatisfaction.  
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Several studies have extended these findings about body dissatisfaction to signs 

of disordered eating. Harrison and Cantor (1997) found that reading fitness and dieting 

magazines is associated with increased eating disorder symptoms, even after the authors 

attempted to control for general interest in the topic. Similarly, van den Berg et al. 

(2007) used a longitudinal design and found that reading more magazines with articles 

about dieting predicted future eating problems for female adolescents.  

Dieting and problematic weight-control behavior may also result from being 

encouraged to lose weight. In one Japanese sample, 41% of girls said they were 

encouraged to lose weight, even though the vast majority of them were normal or 

underweight (Mukai et al. 1994). Furthermore, individuals in that study who said they 

had been encouraged to lose weight were more likely to view themselves as overweight 

and to exhibit signs of disordered eating or related attitudes. 

Kilpatrick et al. (1999) examined a question very similar to the one posed in this 

paper. Using just one wave of the dataset used in this study, they found that having 

learned either about the problems of being overweight or the problems of being 

underweight, or both, increased the likelihood that individuals would try to lose weight. 

The present study builds upon their work by using multivariate regression analyses to 

better understand the contribution of weight-related education programs to disordered 

eating in the context of other factors (such as self-esteem or body image). Furthermore, 

the current study makes use of the longitudinal design of the dataset to see whether 

exposure to particular types of education helps predict future dieting behavior after 

controlling for earlier eating behavior.  
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Conceptual Model and Hypotheses 

Based on the literature, this study examines the role of internal characteristics 

and external pressures in developing patterns of disordered eating, after controlling for 

several demographic factors. It is predicted that self-esteem and body image play causal 

roles in the development of disordered eating. Furthermore it is expected that learning 

about the dangers of being overweight but not about the dangers of being underweight 

is also associated with increased likelihood of disordered eating. A final hypothesis is 

that education affects people with low esteem more than those with higher esteem—in 

other words, that exposure to weight-related education plays a moderating role in the 

causal relationship linking esteem to disordered eating.  

Because the National Longitudinal Study of Adolescent Health (Add Health) did 

not ask individuals detailed questions about their body dissatisfaction, this study 

operationalizes body image using a measure of whether respondents misperceive their 

weight status—how their classification as underweight, normal weight, or overweight 

compares to classification based on their self-reported height and weight. To further 

focus on the individuals for whom this overestimation may indicate true 

discontentment, it identifies individuals who not only overestimate their weight status, 

but who also have low self-esteem. It is predicted that these individuals—who are 

referred to as having low body esteem—are particularly likely to show signs of 

disordered eating.  



It is further hypothesized that exposing individuals to education that emphasizes 

the dangers of being overweight will be associated with signs of disordered eating, 

while education about the dangers of being underweight will reduce the risk of extreme 

or unnecessary dieting. In particular, unbalanced education—learning about the danger 

of being overweight, but not about being underweight—could adversely affect eating 

behaviors. This external pressure may affect people differently depending on their body 

satisfaction and self-esteem. It is hypothesized that individuals who receive unbalanced 

education and who exhibit low body esteem are more likely to engage in unhealthy 

dieting behavior, relative to those who receive unbalanced education but do not show 

signs of body dissatisfaction. (See Figure 1 for an illustration of this framework.) 

Figure 1. Conceptual model 
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Data and Analysis Plan 

Data 

The National Longitudinal Study of Adolescent Health (Add Health) was 

sponsored by the National Institute of Child Health and Human Development and 

collected by the University of North Carolina at Chapel Hill, Carolina Population 

Center (Udry 2003). It contains information from a nationally representative sample of 

individuals who were in seventh through twelfth grade in 1994 and follows many of 

these individuals over the next eight years (Harris et al. 2003). The initial sample was 

constructed by selecting 80 high schools using an unequal probability selection process 

in order to obtain a sample that is representative of schools in the United States with 

regard to geographic region, urbanicity, school size, school type, and ethnicity. After 

selecting the high schools, the research team identified 52 middle schools that feed into 

the high schools.  

More than 90,000 students from those 132 schools completed an in-school 

questionnaire in 1994-1995. After stratifying students by grade and sex, individuals on 

the rosters of those schools were randomly selected for an in-home interview. 

Researchers oversampled Black students with college-educated parents, students in 

particular ethnic groups, students with disabilities, and sibling pairs. (Only students who 

were oversampled in the first category are included in this analysis.) A total of 20,745 

students were interviewed in their homes in 1995, for a response rate of 78.9%. 

Information was also collected from a parent of the respondent. 
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The following year, individuals who had completed the earlier in-home survey, 

but had not been high school seniors at the time or part of the disabled or sibling 

oversamples, were re-contacted. A total of 14,738 individuals were interviewed as part 

of wave II, for a response rate of 88.2%. (Add Health does not release retention 

statistics because not all participants in wave I were recruited in wave II.) Wave III data 

collection occurred in 2001 and 2002, when respondents were between the ages of 18 

and 27. More than 15,000 individuals who had responded to wave I were interviewed, 

for a response rate of 77.4%.  

This analysis only examines information from the public-use dataset. In order to 

protect the identities of survey participants, this dataset includes responses from half of 

the core and half of the high education Black oversample, chosen at random. The 

dataset includes wave I data from 6,504 individuals, of whom 4,834 also have data for 

wave II and 4,882 have wave III data.  

This analysis further limits the data by only looking at female respondents, 

because prevalence rates of both eating disorders (Hudson et al. 2007) and disordered 

eating behaviors (Lowry et al. 2002) are higher among females than among males. 

Individuals who failed to report their weight and height at wave I were excluded from 

the analysis. Furthermore, a small number of respondents were excluded from the 

analysis because they were pregnant at the time of one of the interviews or were 

missing other key data. Data from a total of 2,342 respondents (representing 8,602,099 

individuals in the population) were used in the analysis of dieting behavior in wave II; 
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data from 2,369 respondents (representing 9,809,533 individuals) were used in wave III 

analysis. 

Limitations  

There are several limitations with this dataset. Because few of the survey 

questions address eating disorders, it is not possible to determine if individuals possess 

all of the clinical symptoms of anorexia, bulimia, or binge eating. As a consequence, 

this analysis will focus on indicators that are suggestive of disordered eating. A related 

concern is that waves I and II contain no information about anorexic tendencies; those 

waves only address bulimic ones.  

Also, this dataset relies on self-reported responses. It is possible that individuals 

were not forthcoming about their behavior. A particular concern is that these analyses 

use self-reported height and weight to determine “actual” BMI and weight status. 

Although people report their height and weight with much greater accuracy than they do 

their weight status (Goodman et al. 2000)—being overweight, about right, 

underweight—there is still evidence that females underestimate their weight. This bias 

may be systematic; individuals underestimate their weight to a greater extent the heavier 

they are (Rowland 1990).1 

 
1 It has been hypothesized that individuals with eating disorders may have more accurate knowledge of 
their current weight because they are often preoccupied with their weight. For example, Doll and Fairburn 
(1998) found that individuals with bulimia nervosa reported weight more accurately (compared to 
measured weight) than healthy controls, who tended to slightly underestimate their weight in pounds. 
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Analysis Plan 

 The outcome variables in this study consist of a number of signs of disordered 

eating. Because each outcome variable is dichotomous in nature—either an individual 

vomited to lose weight or she did not—this study estimates a series of probit regression 

models. Each one regresses a particular sign of disordered eating during wave II on a 

number of factors from wave I, including that same behavior in wave I. (Descriptions of 

these variables follow in the next section.) The probit regressions take the following 

general form:  

Probability(DisorderedEatingwave2=1) = Φ(β0 + β1LowBodyEsteem + 
β2UnbalancedEducation + β3UnbalancedEducation*LowBodyEsteem + 
β4DisorderedEatingwave1 + β5BMIpercentile + β6Age + β7Socioeconomic + 
β8Race + ε) 
 
Similar analyses regress disordered eating during wave III on all of the above 

variables from wave I. In addition, there are several outcome measures, including 

whether an individual was ever diagnosed with an eating disorder, that are only 

available in wave III. Although it is not possible to control for those behaviors in wave 

I, regressions are run to see if those factors are correlated with the controls from wave I. 

Analyses are conducted using Statistical Analysis Software (SAS) and STATA and 

include a procedure to correct for sample design to develop population estimates. 

Construction of Variables 

Separate probit models are run for each of the following dependent variables:  

1. Problematic dieting – Respondents who said they were trying to lose weight or stay 

the same weight were asked if they had engaged in a number of specific behaviors 
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during the last seven days. Respondents who replied in the affirmative for at least 

one of the following—made yourself vomit, took laxatives, or took diet pills—are 

coded with a 1 for problematic dieting. If individuals said they were not trying to 

lose weight or maintain their weight, they are coded 0. 

2. Unnecessary dieting – Individuals who said they were trying to lose weight if their 

BMI was already in the normal or underweight range are coded with a 1 for this 

variable. Individuals up to age 20 (240 months old) are considered normal or 

underweight if their BMI was below the 85th percentile for their age. Individuals age 

20 or older are considered normal or underweight if they had a BMI less than 25. 

These percentiles and age cut offs are in accordance with CDC guidelines (CDC, 

“Body Mass Index”). This analysis excludes all individuals whose actual weight 

status is considered by the CDC to be overweight or very overweight. 

3. Exercised – Respondents who said they exercised to lose weight or maintain their 

weight are coded with a 1 for this variable. Although there is a risk that individuals 

could exercise excessively, this activity is considered an indicator of a healthy 

practice to lose weight. 

4. Diagnosed with an eating disorder – In wave III, respondents were asked whether a 

doctor had ever told them that they had an eating disorder.  

5. Binge eating – Wave III asked individuals the following two questions: “In the past 

seven days, have you eaten so much in a short period that you would have been 

embarrassed if others had seen you do it?” and “In the past seven days, have you 

been afraid to start eating because you thought you wouldn’t be able to stop or 
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control your eating?” Individuals who responded affirmatively to either of these 

questions are coded with a 1. 

6. Fasted – During wave III, in addition to the problematic dieting options present in 

the other two waves, individuals were also given the option of responding that they 

had fasted or skipped meals to lose weight or to stay the same weight in the last 

seven days. 

This analysis includes the following independent variables. Each variable is measured at 

wave I:  

1. Low body esteem – This variable is constructed based on the following two 

variables: 

a. Overestimate weight – Respondents were asked “How do you think of yourself 

in terms of weight?” Response options included: very underweight, slightly 

underweight, about the right weight, slightly overweight, and very overweight. 

Responses to this question are compared with the individual’s actual weight 

status. Actual weight status is calculated by computing the individual’s BMI 

percentile compared to national data, using a program provided by the CDC 

(“Growth Charts”). Individuals are classified according to these categories: 

• very underweight – under the 5th percentile 
• slightly underweight – between the 5th and 25th percentiles 
• about the right weight – between the 25th and 75th percentiles 
• slightly overweight – between the 75th and 95th percentiles 
• very overweight – above the 95th percentile2  

                                                 
2 These thresholds are different from the official CDC guidelines to determine if an individual is 
overweight, which are used to calculate the unnecessary dieting variable. The CDC is making a 
distinction between normal weight and overweight. On the other hand, Add Health distinguishes between 
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Overestimation scores are calculated by subtracting actual weight status from 

perceived weight status. For example, if someone said she was slightly 

overweight (perceived weight status = 4) and she was really normal weight 

(actual weight status = 3), overestimate would equal 1. An overestimation score 

of 0 or below indicates an individual did not overestimate her weight. 

b. Low self-esteem – A scale was developed based on the degree to which 

individuals agreed with the following statements on a 5-point Likert scale: You 

have a lot of good qualities; You are physically fit; You have a lot to be proud 

of; You like yourself just the way you are; You feel like you are doing 

everything just about right; You feel socially accepted; and You feel loved and 

wanted. For individuals who responded to at least six of these statements, their 

responses are averaged to generate a composite score. A score of 5 represents 

very low self-esteem and a score of 1 indicates very high self-esteem. 

(Standardized Cronbach’s α = 0.86 for these seven questions.) 

The low body esteem indicator variable is coded 1 if the respondent exhibited low 

self-esteem (self-esteem was above the median score of 2.0) and the overestimate 

value was greater than 0. It is hypothesized that the coefficient on this variable will 

be positive for the measures of disordered eating;3 individuals who have low body 

                                                                                                                                               
perception of being about the right weight and being slightly overweight. Because considering oneself 
slightly overweight might connote a lower threshold than considering oneself to be overweight, a lower 
cutoff is used. To test the sensitivity of the model, similar analyses are run using different cutoff points. 
3 In analyses for the outcome variable of having exercised to lose weight, the expected signs of the 
coefficients may be reversed because exercise is considered to be a healthier form of weight loss. For 
example, low body esteem is predicted to increase the likelihood of negative behaviors (including 
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esteem are expected to be more likely to engage in behaviors related to eating 

disorders. 

2. Unbalanced education – Respondents in wave I were asked whether they had 

learned about a series of topics in a class at school. If respondents replied that they 

had learned about the dangers of being overweight, but had not learned about the 

dangers of being underweight, they are considered to have received unbalanced 

education. This variable is predicted to have positive coefficients. Alternate 

specifications look separately at the effects of learning about the dangers of being 

underweight—expected to decrease disordered eating—and learning about the 

dangers of being overweight—hypothesized to increase disordered eating.  

3. UnbalancedEducation*LowBodyEsteem – An interaction of the above two 

variables. This variable is also expected to have a positive coefficient, signifying 

that individuals who both have low body esteem and receive unbalanced education 

will be particularly likely to engage in disordered eating. 

4. BMI percentile – BMI is calculated using the following formula: 

Self-reported weight in kilos/(height in meters)2   

To determine BMI percentile, the calculated BMIs are compared to national data 

using a CDC program (“Growth Charts”). This variable is hypothesized to have a 

positive coefficient for the problematic dieting outcome variables; as BMI 

percentile increases, signs of bulimic tendencies are expected to be more common. 

                                                                                                                                               
problematic and unnecessary dieting) but decrease the likelihood of positive behaviors (choosing exercise 
as a means of weight control). 



For the fasted or diagnosed with eating disorder dependent variables, this may have 

a negative sign. Alternate specifications use raw BMI, rather than BMI percentile. 

5. Socioeconomic status – During wave I, the interviewer was asked to evaluate on a 

scale of 1-4 how well kept up the building in which the respondent lived was, with 1 

representing “very poorly kept (needs major repairs)” and 4 indicating “very well 

kept.” This measure was selected because it is correlated with two more standard 

measures of socioeconomic status—parents’ estimation of household income from 

the previous year and mother’s education—that were not used because they had 

large numbers of missing observations. Past research suggests that an increase in 

socioeconomic status will be associated with an increase in prevalence of anorexic 

symptoms (positive coefficient). It is less clear what the hypothesized sign of the 

coefficient will be for outcome variables that are related to bulimic tendencies. 

6. Age – Measured in months. The coefficient is expected to be positive, as rates of 

problematic dieting increase as girls progress through adolescence.  

7. Race – Three separate race/ethnicity variables are entered into regression equations 

for nonHispanic Black, Hispanic, and other race or ethnicity. NonHispanic White is 

the omitted category. It is predicted that the coefficients on the three race variables 

will all be negative, because prevalence rates of eating disorders tend to be higher 

among nonHispanic Whites. 

Missing Data 

 Between 5% and 10% of the respondents failed to provide their weight or height 

in the first wave of data collection and were excluded from the analyses. Individuals 
22 
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with missing data differ significantly from individuals who provided those data with 

regard to age, race, socioeconomic status, and perceived weight status, as well as in 

some of the outcome variables (Appendix Table A-1).  

To evaluate the effect of excluding individuals who had missing BMI data, two 

types of sensitivity analysis were conducted (results not shown). First, a probit model 

was estimated to identify individuals who were most likely to have missing data. This 

model included all of the independent variables from the regressions of interest as well 

as the interviewer’s rating of how candid the respondent was and whether or not other 

people were present during the interview. Individuals who had a high propensity to not 

report the height and weight data, but who did actually report those data, were weighted 

more heavily in alternate probit models predicting the disordered eating outcome 

variables. These results were compared to models that did not account for the missing 

data. Both models had qualitatively similar results, suggesting that missing data should 

not dramatically influence the results. 

To further test the sensitivity of the analysis to missing data, Heckmen selection 

models were run for each of the dependent variables using the same probit model 

predicting likelihood of missing weight data as the selection model. These analyses did 

not indicate that selection was a significant factor. Consequently, missing data is not 

considered to be a substantial problem in interpreting the results in this study. 

Individuals who were missing data for the dependent and other key independent 

variables (education and self-esteem) were excluded from these analyses. Very few 
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people were missing data for those variables. If socioeconomic status responses were 

missing, observations were still included in the analysis.  

Results 

Descriptive Statistics 

 The Add Health dataset was designed to provide a nationally representative 

sample of adolescents and young adults. The average age of respondents was 15 in 

wave I, 16 in wave II, and 22 in wave III (Table I). Two-thirds of the respondents were 

White, nonHispanic; about 15% were Black, nonHispanic; 11-12% were Hispanic; and 

7% were another race or ethnicity.  

With regard to the key education independent variables, about 60% of 

respondents learned about the dangers of being underweight (Table II). A similar 

percentage learned about the dangers of being overweight. Approximately 11-12% 

received unbalanced education—they learned about the dangers of being overweight, 

but not the dangers of being underweight. 

Approximately half of the respondents had Body Mass Indexes (BMI) that were 

within the “about right” range—between the 25th and 75th percentiles—in wave I (Table 

III). A similar percentage of the respondents perceived their weight status to be about 

right. Although the overall distributions of perceived weight status and actual weight 

status are relatively similar, almost a quarter of respondents overestimated their weight 

status. Nearly 60% of the sample accurately reported their weight status, and about 17% 

understated their status. A total of 12% of respondents had low body esteem—they both 

overestimated their weight status and had low self-esteem.  
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Table I. Mean values of respondent characteristics for female youths in short-term 
and long-term longitudinal analyses  

Short-term longitudinal  
analysis1  

Long-term longitudinal  
analysis2 

Respondent 
characteristics 

Wave I 
Estimated mean 

(SE) 

Wave II 
Estimated mean 

(SE) 

Wave I 
Estimated mean 

(SE) 

Wave III 
Estimated mean 

(SE) 

Age 
15.40 
(0.11)  

16.31 
(0.11) 

15.83 
(0.50) 

22.19 
(0.04) 

Body Mass Index 22.04 
(0.14) 

22.50 
(0.15) 

22.26 
(0.10) 

25.46 
(0.15) 

Body Mass Index 
percentile3 

59.08 
(0.82)  

59.05 
(0.65)  

Self-esteem (1 = very 
high; 5= very low) 

2.01 
(0.02)  

2.01 
(0.01)  

Household income 
(in thousands) 

$47.23 
(2.14)  

$49.07 
(1.29)  

1. Because respondents did not respond in every wave, only cases that are common in both waves I and II 
are reported for the short-term analysis. The weighted sample of 2,342 represents an estimated 8,602,099 
individuals. 
2. Because respondents did not respond in every wave, only cases that are common in both waves I and 
III are reported for the long-term analysis. The weighted sample of 2,369 represents 9,809,533 
individuals. 
3. BMI percentiles could not be calculated for waves II and III, because a large number of respondents 
were over the age 20. CDC does not release percentiles for individuals over age 20, because 
determinations of obesity are based on absolute thresholds, not relative ones. For individuals over the age 
of 20, individuals with a BMI over 25 are considered overweight. 
 
 
Table II. Percentage of female youths in short-term and long-term longitudinal 
analyses, by type of weight-related education 

Short-term 
longitudinal analysis1  

Long-term longitudinal 
analysis2 

Education variables – Wave I 
Estimated percentage 

(SE) 
Estimated percentage 

(SE) 
Learned about dangers of being underweight 60.54% 

(1.48) 
59.22% 
(1.29) 

Learned about dangers of being overweight 58.11% 
(1.75) 

57.23% 
(1.31) 

Received unbalanced education (learned 
about the dangers of being overweight, but 
not about the dangers of being underweight) 

11.41% 
(0.82) 

12.04% 
(0.86) 

1. Because respondents did not respond in every wave, only cases that are common in both waves I and II 
are reported for the short-term analysis. The weighted sample of 2,342 represents an estimated 8,602,099 
individuals. 
2. Because respondents did not respond in every wave, only cases that are common in both waves I and 
III are reported for the long-term analysis. The weighted sample of 2,369 represents 9,809,533 
individuals. 
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Table III. Percentage of females in short-term and long-term longitudinal analyses 
by perceived weight status, actual weight status, and mismatch between the two  

Short-term longitudinal 
analysis1  

Long-term longitudinal 
analysis2 

Wave I Wave II Wave I Wave III 

Weight-related characteristics 

Estimated 
percentage 

(SE) 

Estimated 
percentage 

(SE) 

Estimated 
percentage 

(SE) 

Estimated 
percentage 

(SE) 
Perceived weight status     

Very underweight 1.60% 
(0.27) 

0.89% 
(0.21) 

1.77% 
(0.30) 

0.77% 
(0.21) 

Slightly underweight 9.08% 
(0.69) 

10.16% 
(0.84) 

8.78% 
(0.65) 

5.20% 
(0.50) 

About right 50.45% 
(1.39) 

50.74% 
(1.46) 

49.87% 
(1.19) 

44.32% 
(1.18) 

Slightly overweight 34.18% 
(1.19) 

33.74% 
(1.26) 

34.28% 
(1.13) 

41.39% 
(1.18) 

Very overweight 4.69% 
(0.51) 

4.45% 
(0.50) 

5.30% 
(0.54) 

8.26% 
(0.64) 

Missing - 0.01% 
(0.01) 

- 0.07% 
(0.05) 

Actual weight status3     
Very underweight; below 5th 
percentile 

2.47% 
(0.38)  

2.60% 
(0.36)  

Slightly underweight; 5th – 25th 
percentile 

12.62% 
(0.72)  

12.13% 
(0.77)  

About right; 25th – 75th percentile 49.79% 
(1.18)  

50.05% 
(1.19)  

Slightly overweight; 75th – 95th 
percentile 

27.12% 
(1.21)  

27.01% 
(1.06)  

Very overweight; above 95th 
percentile 

8.00% 
(0.76)  

8.22% 
(0.62)  

Mismatch between actual and perceived status (individuals who overestimated are shaded)3  
Perceived status 2 or more categories 
< actual status 

1.70% 
(0.33)  

1.58% 
(0.27)  

Perceived status 1 category < actual 
status 

15.59% 
(1.01)  

15.26% 
(0.82)  

Perceived status same as actual status 59.09% 
(1.20)  

59.23% 
(1.16)  

Perceived status 1 category > actual 
status 

21.84% 
(1.09)  

22.28% 
(0.99)  

Perceived status 2 or more categories 
> actual status 

1.78% 
(0.31)  

1.65% 
(0.29)  

1. Because respondents did not respond in every wave, only cases that are common in both waves I and II 
are reported. The weighted sample of 2,342 represents an estimated 8,602,099 individuals. 
2. Because respondents did not respond in every wave, only cases that are common in both waves I and 
III are reported. The weighted sample of 2,369 represents an estimated 9,809,533 individuals. 
3. BMI percentiles could not be calculated for waves II and III, because a large number of respondents 
were over the age 20. CDC does not release percentiles for individuals over age 20, because 
determinations of obesity are based on absolute thresholds, not relative ones.  
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As for the outcome measures, around a third of individuals who were 

underweight or normal weight dieted—in other words, they engaged in unnecessary 

dieting (Tables IVa and IVb). A very small percentage of the respondents (about 1.5%) 

in wave I reported problematic dieting, which includes vomiting, using laxatives, or 

taking diet pills within the last week in order to maintain or lose weight. That 

percentage increased to 2.8% in wave II and to 5.6% in wave III. On a more positive 

note, more than half of the sample in waves I and II exercised to maintain or lose 

weight. (Slightly fewer than half did so in wave III.) In addition, several outcome 

measures were only measured in wave III: 8.5% reported behavior consistent with binge 

eating; 4.2% said they had been diagnosed with an eating disorder; and 13.4% had 

fasted or skipped meals within the last week. 
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Table IVa. Percentage of female youths in waves I and II who engaged in 
unhealthy weight-related behaviors and correlations between waves I and II 

Wave I Wave II 

Dependent variables1 
Estimated percentage 

(SE) 
Estimated percentage 

(SE) 

Correlation 
between 

Wave I & II 
Problem dieting (vomit, use 
laxatives, or take diet pills) 

1.51% 
(0.26) 

2.80% 
(0.40) 

0.066*** 

Unnecessary dieting (among 
respondents who were normal 
or underweight in both waves)  

35.55% 
(1.64) 

34.22% 
(1.63) 

0.526*** 

Exercised to lose weight 53.33% 
(1.33) 

52.64% 
(1.35) 

0.327*** 

*** Significant at the 0.01 level. 
1. Because respondents did not respond in every wave, only cases that are common in both waves are 
included in this table. The weighted sample of 2,342 represents an estimated 8,602,099 individuals.  

 
 
Table IVb. Percentage of female youths in waves I and III who engaged in 
unhealthy weight-related behaviors and correlations between waves I and III 

Wave I Wave III Dependent variables1 
Estimated percentage 

(SE) 
Estimated percentage 

(SE) 

Correlation 
between Wave 

I & III 
Problem dieting (vomit, use 
laxatives, or take diet pills) 

1.42% 
(0.27) 

5.64% 
(0.51) 

0.041** 

Unnecessary dieting (among 
respondents who were normal 
or underweight in both waves)  

30.55% 
(1.46) 

30.05% 
(1.49) 

0.252*** 

Exercised to lose weight 52.86% 
(1.19) 

46.75% 
(1.19) 

0.153*** 

Engaged in binge-eating type 
behavior 2  

8.53% 
(0.69)  

Diagnosed with an eating 
disorder2  

4.20% 
(0.47)  

Fasted or skipped meals to lose 
or maintain weight2  

13.41% 
(0.83)  

** Significant at the 0.05 level. *** Significant at the 0.01 level. 
1. Because respondents did not respond in every wave, only cases that are common in both waves are 
included in this table. The weighted sample of 2,367 represents an estimated 9,799,968 individuals. 
2. These variables are not available in wave I. 
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Bivariate and Simple Regressions 

 Bivariate probit regressions suggest that females with low body esteem are more 

likely to engage in a variety of behaviors related to disordered eating. Having low body 

esteem in wave I is significantly positively associated with problematic dieting 

(β=0.443, p<0.01) and unnecessary dieting (β=0.557, p<0.01) in wave II (Appendix 

Table A-2). Low body esteem earlier in adolescence is also positively associated with 

unnecessary dieting (β=0.325, p<0.01) and binge eating behavior (β=0.314, p<0.05) in 

wave III (Appendix Tables A-3 and A-4). 

  The education females receive in primary and secondary school is related to 

dieting behavior in bivariate probit regressions; however, the direction of the effect is 

not consistent with expectations. It was anticipated that unbalanced education—learning 

about the dangers of being overweight but not the dangers of being underweight—

would exacerbate the tendencies of adolescent girls to engage in dangerous dieting 

behavior. Yet females who reported in wave I that they had received unbalanced 

education were slightly less likely to diet unnecessarily (β=-0.202, p<0.10) in wave II 

than respondents who did not receive unbalanced education. Those same individuals 

also had a smaller probability of engaging in problematic dieting (β=-0.290, p<0.10) or 

having been diagnosed with an eating disorder (β=-0.403, p<0.10) in wave III, relative 

to their peers who did not report having received unbalanced education. Because of 

small cell sizes, these last two findings should be viewed with caution. 

  In addition to looking at the composite measure of unbalanced education, simple 

probit regressions were run in which both component parts of unbalanced education—
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learning about the dangers of being overweight and learning about the dangers of being 

underweight—were entered separately without other control variables. Again the 

direction of the relationships is opposite from what was hypothesized for several of the 

outcome variables. Learning about the dangers of being overweight, which was thought 

to contribute to concern about weight and potentially to extreme dieting measures, was 

negatively associated with the likelihood of engaging in problematic dieting (β=-0.201, 

p<0.05) in wave III and being diagnosed with an eating disorder (β=-0.294, p<0.05). On 

the other hand, learning about the dangers of being underweight, which was theorized to 

be a protective form of education, was moderately positively associated with the 

likelihood of being diagnosed with an eating disorder (β=0.226, p<0.10).  

  One finding that is more in line with expectations is that individuals who learned 

about the dangers of being underweight were more likely to exercise to lose weight than 

individuals who did not receive that education (short-term β=0.274, p<0.01; long-term 

β=0.197, p<0.01). This suggests that girls who received education that was sensitive to 

the risks of being underweight were more likely to adopt a healthy form of weight loss.  

Multivariate Regressions 

Specification 

 Multivariate probit models were also run that included variables not only related 

to education and body esteem, but that also controlled for several participant 

characteristics in wave I: age, BMI percentile, race, and a measure of socioeconomic 

status. In addition, when possible, the models contained the outcome variable from 

wave I. Although the unbalanced education variable did yield some statistically 



31 

significant results in the bivariate regressions, it was dropped from the multivariate 

regressions because of small cell sizes. Instead regressions included the two previously 

mentioned binomial variables—one indicating that the respondent learned about the 

dangers of being underweight and the second indicating that the respondent learned 

about the dangers of being overweight. Similarly, interactions between unbalanced 

education and the low body esteem measure were dropped because of small cell sizes. 

The regressions took the following general form: 

Probability(DisorderedEatingwave2=1) = Φ(β0 + β1LowBodyEsteem + 
β2LearnUnderweight + β3LearnOverweight + β4DisorderedEatingwave1 + 
β5BMIpercentile + β6Age + β7Socioeconomic + β8Race + ε) 

 

Education 

 After adding in the full set of independent variables, the education variables 

yielded several significant effects on the outcome variables. Consistent with the 

bivariate results, multivariate regressions suggest that individuals who learned about the 

danger of being overweight were 2.6 percentage points less likely to engage in problem 

dieting in wave III (β=-0.247, p<0.05) than females who did not learn about the danger 

of being overweight, and these individuals were similarly less likely to have been 

diagnosed with an eating disorder (β=-0.304, p<0.05) (Tables VI and VII). Also, 

females who reported in wave I that they had received education about the dangers of 

being underweight were 1.7 percentage points more likely to report in wave III that they 

had been diagnosed with an eating disorder (β=0.215, p<0.10) than females who did not 

say they had received that education. Both of these findings are contrary to the 
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hypothesis that education that focuses on why students should avoid being overweight 

would encourage disordered eating and education that warned of the dangers of being 

too thin would discourage disordered eating. 

 On the other hand, individuals who learned about the dangers of being 

underweight were more likely to choose exercise as a means of maintaining or losing 

weight in both waves II (β=0.184, p<0.05) and III (β=0.166, p<0.05) compared to 

females who did not learn about the dangers of being underweight (Tables V and VI). 

This result suggests that education about the risks of not weighing enough can lead to 

some positive weight-related behavior. 

Low body esteem 

 It was hypothesized that females who had low body esteem would be more 

likely to engage in behaviors that resemble eating disorders. The multivariate results 

support this hypothesis to some extent. For example, females who had low body esteem 

in wave I were 13.6 percentage points more likely to diet unnecessarily in wave II than 

those who did not have low body esteem (β=0.369, p<0.01), and they were 3.9 

percentage points more likely to engage in problematic dieting (β=0.577, p<0.01). (This 

last finding should be viewed with caution because very few individuals (13) both had 

low body esteem and engaged in problematic dieting in wave II.) Individuals with low 

body esteem were also about 6 percentage points more likely to say they had fasted to 

lose or maintain weight (β=0.272, p<0.05) or had exhibited signs of binge eating in the 

long-term longitudinal analysis (β=0.342, p<0.05), compared to individuals who did not 
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have low body esteem. Low body esteem had no significant effect on whether 

individuals exercised as a means to control weight.  

Table V. Weighted probit coefficients and marginal effects for models predicting 
dieting and exercise behaviors among females, short-term longitudinal analysis1 
 Problem dieting – 

Wave II 
Unnecessary dieting – 
Wave II 

Exercise – Wave II 

 Coefficient 
(SE) 

Marginal 
effect2 

Coefficient 
(SE) 

Marginal 
effect2 

Coefficient 
(SE) 

Marginal 
effect2 

Estimated N in 
thousands 

8,5973  6,1694  8,5973  

Education variables: Learned about the dangers of being… 
…underweight -0.1462 

(0.1450)  
-0.0065 -0.0894 

(0.0960)   
-0.0312 0.1837** 

(0.0781)     
0.0731 

…overweight -0.1217 
(0.1378)     

-0.0053   0.0689 
(0.0945)      

0.0239  -0.0891 
(0.0747)    

-0.0354 

Other independent variables of interest 
Low body 
esteem  

0.5765*** 
(0.1891)      

0.0394 0.3688*** 
(0.1202)      

0.1355  -0.0371 
(0.0998)    

-0.0148 

Dependent 
variable, wave I 

0.48805 
(0.3510)     

0.0342     1.1982***6 
(0.0953)    

0. 4267 0.7291***7 

(0.0617)    
0.2843 

BMI percentile 0.0148*** 
(0.0026)      

0.0006 0.0158*** 
(0.0023)  

0.0055    0.0081*** 
(0.0012) 

0.0032 

Constant -3.5939*** 
(0.7173)    

 -2.9336*** 
(0.4626)    

 -0.5401 
(0.4311) 

 

Overall F 5.40***  28.42***  25.98***  
** Significant at the 0.05 level.  *** Significant at the 0.01 level. 
1. All independent variables are entered from wave I. See Appendix Table A-5 for complete regression 
results.  
2. Marginal effect for continuous independent variables reflects the effect of a very small increase from 
the mean; for dichotomous variables, it reflects the effect of going from 0 to 1.  
3. Sample size = 2,340   4. Sample size = 1,666  5. Problem dieting in wave I. 
6. Unnecessary dieting in wave I. 7. Exercise in wave I. 
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Table VI. Weighted probit coefficients and marginal effects for models predicting 
dieting and exercise behaviors among females, long-term longitudinal analysis1 
 Problem dieting – 

Wave III 
Unnecessary dieting – 
Wave III 

Exercise – Wave III 

 Coefficient 
(SE) 

Marginal 
effect2 

Coefficient 
(SE) 

Marginal 
effect2 

Coefficient 
(SE) 

Marginal 
effect2 

Estimated N in 
thousands 

9,7833  5,4444  9,7735  

Education variables: Learned about the dangers of being… 
…underweight 0.1525 

(0.1054)     
0.0151   0.0222 

(0.1090)     
0.0076   0.1655** 

(0.0722)     
0.0656   

…overweight -0.2465** 
(0.1018)    

-0.0260    -0.0633 
(0.1040)    

-0.0217  -0.0670 
(0.0719) 

-0.0266   

Other independent variables of interest 
Low body 
esteem  

0.2195 
(0.1404)    

0.0256    0.2205 
(0.1353)     

0.0783 0.0218 
(0.1005)    

0.0089 

Dependent 
variable, wave I 

0.31106   
(0.3123) 

0.0402 0.5249***7 

 (0.1030) 
0.1868 0.3008***8 

(0.0632)      
0.1190 

BMI percentile 0.0087*** 
(0.0018)      

0.0009   0.0076*** 
(0.0021) 

0.0026    0.0055*** 
(0.0012)      

0.0022 

Constant -3.2399*** 
(0.4859)    

 -0.5521 
(0.5042) 

 -0.7836** 
(0.3461) 

 

Overall F 3.40***  8.41***  7.16***  
** Significant at the 0.05 level.  *** Significant at the 0.01 level. 
1. All independent variables are entered from wave I. See Appendix Table A-6 for complete regression 
results.  
2. Marginal effect for continuous independent variables reflects the effect of a very small increase from 
the mean; for dichotomous variables, it reflects the effect of going from 0 to 1.  
3. Sample size = 2,363   4. Sample size = 1,306  5. Sample size = 2,361 
6. Problem dieting in wave I. 7. Unnecessary dieting in wave I. 8. Exercise in wave I.  
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Table VII. Weighted probit coefficients and marginal effects for models predicting 
additional signs of disordered eating among females, long-term longitudinal 
analysis1 
 Binge Eating – Wave 

III 
Fasting – Wave III Diagnosed with Eating 

Disorder – Wave III 
 Coefficient 

(SE) 
Marginal 
effect2 

Coefficient 
(SE) 

Marginal 
effect2 

Coefficient 
(SE) 

Marginal 
effect2 

Estimated N in 
thousands 

9,7833  9,7833  9,7734  

Education variables: Learned about the dangers of being… 
…underweight -0.1101 

(0.1053) 
-0.0169  -0.0063 

(0.0884)    
-0.0013 0.2147* 

(0.1207)    
0.0170 

…overweight 0.1373 
(0.1003)      

0.0204 -0.0879 
(0.0861)   

-0.0183 -0.3041** 
(0.1206)   

-0.0265 

Other independent variables of interest 
Low body 
esteem  

0.3420** 
(0.1328)   

0.0616 0.2717** 
(0.1302)      

0.0628 0.1344 
(0.1495)    

0.0121 

BMI percentile 0.0024 
(0.0017) 

0.0004  0.0096*** 
(0.0016)    

0.0020 -0.0038* 
(0.0022)   

-0.0003 

Constant -1.0542 
(0.4986)   

 -1.6266*** 
(0.4699)   

 -1.5600*** 
(0.5545) 

 

Overall F 2.03**  4.51***  2.23**  
* Significant at the 0.10 level.   ** Significant at the 0.05 level.  *** Significant at the 0.01 level. 
1. All independent variables are entered from wave I. See Appendix Table A-7 for complete regression 
results.  
2. Marginal effect for continuous independent variables reflects the effect of a very small increase from 
the mean; for dichotomous variables, it reflects the effect of going from 0 to 1.  
3. Sample size = 2,363   4. Sample size = 2,361 
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 An additional set of analyses was run to determine what affects low body 

esteem. In these probit models, low body esteem in wave I was regressed on the 

education and control variables from wave I (Table VIII). Learning about the dangers of 

being underweight was negatively associated with having low body esteem (β=-0.180, 

p<0.05). This result is consistent with the notion that individuals who are exposed to 

messages that warn about being too thin will feel more positively about their own 

bodies. To be considered as having low body esteem, females must meet two criteria: 

they must overestimate their weight status and must have low self-esteem. In order to 

determine whether education was affecting one or both of those variables, separate 

models were run with self-esteem and with overestimate weight status as the dependent 

variables. These models suggest that learning about the dangers of being underweight 

decreases by 7.0 percentage points the likelihood that an individual will have low self-

esteem (β=-0.178, p<0.01), but does not significantly affect the likelihood that she will 

overestimate her weight status, compared to females who do not report learning about 

the dangers of being underweight. This finding suggests that sensitive education does 

not make students more accurate in their perceptions of their weight, but does increase 

their self-esteem.  

Similar analyses were also run to see if education in wave I affects low body 

esteem in wave II after controlling for body esteem in wave I; these analyses did not 

yield significant results (results not shown). However, learning about the dangers of 

being underweight did increase individuals’ self-esteem in wave II. No significant 

effects of the education variables on wave III body esteem or self-esteem were detected. 
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Table VIII. Weighted probit coefficients and marginal effects for models 
predicting body esteem variables, cross-sectional wave I analysis1 
 Low Body Esteem – 

Wave I 
Low Self-esteem – Wave I Overestimate Body 

Status – Wave I 
 Coefficient Marginal 

effect2 
Coefficient Marginal 

effect2 
Coefficient Marginal 

effect2 
Estimated N in 
thousands 

9,4183  9,4183  9,4354  

Education variables: Learned about the dangers of being… 
…underweight -0.1800** 

(0.0794)   
-0.0334    -0.1783*** 

(0.0588) 
-0.0700 -0.0424 

(0.0658)   
-0.0124 

…overweight 0.0404 
(0.0779) 

0.0073 -0.0629 
(0.0643)   

-0.0246 0.0235 
(0.0706)    

0.0069 

Other independent variables of interest 
BMI percentile -0.0085*** 

(0.0013)   
-0.0015    0.0059*** 

(0.0011)    
0.0023 -0.0171*** 

(0.0012)   
-0.0050 

Constant -1.9712*** 
(0.3956)   

 -1.0121 
(0.2923)     

 -1.3990*** 
(0.3604) 

 

Overall F 15.79***  12.06***  31.76***  
** Significant at the 0.05 level.  *** Significant at the 0.01 level. 
1. All independent variables are entered from wave I. See Appendix Table A-8 for complete regression 
results.  
2. Marginal effect for continuous independent variables reflects the effect of a very small increase from 
the mean; for dichotomous variables, it reflects the effect of going from 0 to 1.  
3. Sample size = 2, 872  4. Sample size = 2,876 
 
 
Control variables 

 Among the control variables, BMI percentile had the most consistent effects 

(Appendix Tables A5-A7). Increases in BMI percentile were associated with a greater 

likelihood of engaging in problem dieting in both waves (short-term β=0.015, p<0.01; 

long-term β=0.009, p<0.01), and in fasting in the week preceding the survey in wave III 

(β=0.010, p<0.01). Behavior also varied by race, with Black females less likely to diet 

unnecessarily (short-term β=-0.232, p<0.05; long-term β=-0.384, p<0.01) or to exercise 

to lose weight (short-term β=-0.269, p<0.01; long-term β=-0.188, p<0.05) than White 

females. 

Alternate specifications 
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 To see how robust these results are, similar models were estimated using slightly 

different sets of independent variables. Although effect sizes and statistical significance 

varied moderately, none of these alternate specifications returned results that 

substantially contradict the primary specification. For example, one set of analyses 

indicated that changing the thresholds used to calculate “actual weight status” so that 

fewer girls would be classified as overweight (and more would therefore be considered 

as having overestimated their weight) did not lead to very different results. Similarly, 

using actual BMI as opposed to BMI percentile did not greatly change the results.  

 Additional analyses were conducted to compare the low body esteem variable—

a construct not typically used in studies of disordered eating—with perceived weight 

status, a more common factor for studies of eating disorders. Using perceived weight 

status did not alter the effect size or significance of the coefficients on education. 

Although the coefficient on perceived weight status was similar in size compared to the 

low body esteem coefficient, the one on perceived weight status was often more 

precisely estimated and therefore more likely to be statistically significant. Interestingly, 

when self-esteem was used as opposed to low body esteem the coefficients on self-

esteem were often much lower than, but the significance similar to, the coefficients on 

low body esteem. Together these findings suggest that both self-esteem and perceived 

weight status—two components of the measure of low body esteem—may have 

different variance patterns and may make independent contributions to the outcome 

variables. These results may also be driven by the fact that there were not very many 
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respondents with low body esteem, making it difficult to achieve statistically significant 

coefficients on that variable. 

Discussion 

Summary of Results 

This study tested several hypotheses. The first is that young females who 

perceive themselves as being heavier than they are and who have low self-esteem are 

more prone to disordered eating than females who do not exhibit low body esteem. 

Multivariate regressions provided moderate support for this hypothesis, consistent with 

past literature (Granillo et al. 2005; Kostanski and Gullone 1998; Cash and Hicks 

1990). This novel way of operationalizing low body esteem had significant associations 

with problematic behaviors seven years later.  

The second, and most central, hypothesis was that education about weight that 

does not acknowledge the health risks of being underweight might contribute to 

unhealthy dieting behaviors. This study found mixed support for that hypothesis. On the 

one hand, the results suggest that education sensitive to the dangers of being 

underweight carries some benefits. Female adolescents who learned about the dangers 

of being too thin were more likely than their peers who did not receive that education to 

choose exercise as a way to lose or maintain weight. At least in cross-sectional analysis, 

learning about the dangers of being underweight buffers students from low self-esteem. 

To determine whether sensitive education might indirectly affect disordered eating by 

decreasing the likelihood that someone has low self-esteem, additional models 

predicting disordered eating were run without the low body esteem variable. The fact 
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that the coefficients on education remained relatively consistent makes it unlikely that 

low body esteem mediates the effect of education on disordered eating.  

On the other hand, contrary to expectations, some results suggest that learning 

about the dangers of being overweight—which was hypothesized as aggravating the 

likelihood of eating disorders—is associated with decreasing the likelihood that young 

women are diagnosed with eating disorders. Learning about the dangers of being 

underweight does not appear to provide any protection against problematic or 

unnecessary dieting and is even modestly linked to increased incidence of eating 

disorder diagnoses.  

There are several possible interpretations of this surprising finding. First, it is 

possible that schools targeted education about the dangers of being underweight only in 

cases where they suspected that students were susceptible to eating disorders. For 

example, schools could decide to add this element to their curriculum in response to 

higher than usual rates of disordered eating. In this case, the casual arrow would be 

reversed; it is not that this type of education is prompting an increased likelihood of 

eating disorders, but that the disordered eating is leading to more of this type of 

education. A second possible source of endogeneity stems from the fact that these 

education variables are based on the accuracy of respondents’ memory. Individuals who 

have struggled with disordered eating may be more likely to remember having heard 

about the dangers of being underweight than students who were less concerned about 

weight issues. One potential approach to address this second source of bias is using 

information from the school about the types of weight-related programs they offer 
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rather than individuals’ recollections of their education. Although Add Health does not 

ask administrators specifically whether they teach students about the dangers of being 

underweight, the full dataset does include some questions for school administrators 

about related services their schools offer. Unfortunately, those data are not available in 

the public use dataset. A third interpretation for this unexpected finding is that 

education that discusses the dangers of being underweight also removes some of the 

stigma associated with disordered eating. Girls who receive this education may 

therefore be more likely to admit to having been diagnosed with an eating disorder. 

Finally, these results may indicate that an element of the education about the 

dangers of being underweight actually encourages eating disorders. In fact, it is possible 

that if those educational interventions discussed eating disorders and tried to reduce the 

stigma associated with them, they may have normalized extreme dieting behavior. 

Some past research on primary intervention strategies to reduce eating disorders has 

found a similar boost in problematic dieting behavior, which may imply that telling girls 

about eating disorders could lead them to duplicate that behavior (Mann et al. 1997; 

Piran 1998).  

The final hypothesis—predicting that education would affect some individuals 

more than others—was not tested due to small sample size. 

Limitations 

In addition to the above discussion about endogeneity, there are several other 

limitations to this study.  
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First, as mentioned earlier, the Add Health dataset relies on self-reported data. 

Social-desirability bias suggests that girls might underreport problematic dieting 

behaviors or say they are trying to lose weight even if they are not. If the tendency to 

provide inaccurate descriptions of the outcome variables is systematically linked to 

either the low body esteem variable or respondents’ recall of the education they 

received, the results could be biased. Also, because respondents may have inaccurately 

reported their weight, it is possible that some respondents were inappropriately 

considered to have overestimated their weight status.  

Second, some of the models could not be run because of small cell sizes. Some 

of the results about the effects of low body esteem must also be interpreted with caution 

given the small number of individuals with low body esteem who also engaged in 

problematic dieting or were diagnosed with eating disorders. Because of the low 

prevalence of disordered eating, it is often difficult to detect effects, particularly in 

samples with fewer than 3,000 respondents. Being restricted to the public-use dataset, 

with its more limited number of observations, reduced the power of this analysis. 

Unnecessary dieting, on the other hand, was sufficiently common that it did not suffer 

from small cell sizes. However, the way this paper operationalizes unnecessary dieting 

is not common in the literature. Although there is evidence linking dieting to the later 

development of eating disorders (Patton et al. 1999), there is no research tying this 

particular conception of unnecessary dieting with more serious eating or health 

problems.  
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There are several additional concerns about the key independent variable—the 

weight-related education students receive. First, that question is only asked during wave 

I. Students, particularly ones who were younger during the first set of interviews, may 

have learned about the dangers of being overweight between wave I and the two later 

waves. This exposure to education about the dangers of being underweight would not be 

detected in this study. A second concern is that it is impossible to evaluate the quality or 

intensity of the education that individuals received. The data do not allow for 

distinctions between carefully considered intervention programs and ones that hastily 

remark on the dangers of being underweight.  

Policy Implications 

It is difficult to ascertain the policy implications of this study. Consistent with 

past research, low self-esteem and overestimating weight status contribute to disordered 

eating (Granillo et al. 2005; Kostanski and Gullone 1998). Interventions to bolster 

adolescent girls’ self-esteem might therefore help curb eating disorders. It is less clear 

what impact obesity-prevention education has on eating disorders. Education that 

includes a component on the dangers of being underweight is associated with both 

healthy and unhealthy responses among adolescent girls and young women. Further 

research is needed to better understand which characteristics of intervention programs, 

if any, are associated with increased risk of disordered eating. Additionally, a larger 

sample may allow researchers to investigate whether education affects different students 

differently. 
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In general, more research is necessary to understand how to effectively curb 

eating disorders. Past research (using small samples) often identifies modest, if any, 

success in efforts to provide eating-disorder-prevention education to a broad audience 

(Killen et al. 1993; Neumark-Sztainer et al. 2003). Instead, interventions may have a 

greater chance of success if they are targeted to students who are identified as having 

body image concerns or who volunteer to participate in such interventions (Stice et al. 

2003). These findings raise the possibility that to complement their anti-obesity 

programs, schools should attempt to sensitively screen students to determine which ones 

should be offered specific services to reduce eating disorders. 

One approach to investigating the best way to reduce the prevalence of obesity 

without contributing to disordered eating is to explicitly target federal funding to pilot 

programs and evaluation. For example, the Centers for Disease Control and Prevention 

could allocate some of the grants for school-based nutrition programs to allow a number 

of schools to implement a set curriculum about healthy eating that also describes the 

dangers of eating disorders and includes discussion of body image. The grant program 

could contain an evaluation component, such that selected schools would provide the 

curriculum to some, but not all of their classes, using random assignment to determine 

which students receive the treatment. Assessments of one or two specific curricula 

could allow for more careful evaluation of the program than is possible using large 

datasets with limited information about the specific design of the anti-obesity 

interventions. 
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Conclusion 

As adolescent obesity, with its large economic and health costs, continues to 

become more prevalent, schools will likely focus more attention on education to try to 

curb weight gain. This study provides initial results indicating that the education female 

youths receive about weight may have an effect on their methods of maintaining or 

losing weight. In order to ensure that these education interventions are effective without 

contributing to lower self-esteem or greater incidence of disordered eating, more 

research is needed on how students react to school-based weight education. 
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Appendix 
 
Table A-1. Comparison between female youths who provided weight and height 
data in wave I and those who did not, unweighted 

     Provided data 
in wave I 

(I) 

Did not provide 
data in wave I 

(II) 

Difference1 
(II-I) 

Wave I2 n=2,873 n=134  
Respondent characteristics    

Mean age 15.80 15.42 -0.28** 
Mean household income (in thousands) $49.01 $39.00 -10.01* 
Mean self-esteem (1-very high self-
esteem; 5-very low self-esteem) 

2.00 2.04 0.04 

% who are White, nonHispanic 58.75% 42.54% -16.22%*** 
% who are Black, nonHispanic 22.07% 32.84% 10.77%** 
% who are Hispanic 10.72% 15.67% 4.95%* 
% who are another race/ethnicity 8.46% 8.96% 0.50% 
Mean perceived weight status  
(1-very underweight; 5-very overweight) 

3.32 3.79 0.48*** 

Outcome variables    
% who engaged in problematic dieting 
(laxatives, vomited, diet pills) 

1.67% 0.75% -0.92% 

% who were trying to lose weight 46.43% 67.91% 21.48%*** 
% who exercised to lose weight 52.77% 62.69% 9.92%** 

Education variables    
% who received unbalanced education 11.83% 14.93% 3.09% 
% who learned about dangers of being 
underweight 

60.04% 52.99% -7.06% 

Wave II – outcome variables n=2,342 n=112  
% who engaged in problematic dieting 
(laxatives, vomited, diet pills) 

2.56% 1.77% -0.79% 

% who were trying to lose weight 45.91% 68.14% 22.23%*** 
% who exercised to lose weight 52.17% 62.83% 10.66%** 

Wave III – outcome variables n=2,369 n=107  
% who engaged in problematic dieting 
(laxatives, vomited, diet pills) 

5.82% 8.33% 2.52% 

% who were trying to lose weight 45.43% 60.19% 14.76%*** 
% who exercised to lose weight 46.44% 54.63% 8.19%* 
% who engaged in binge-eating type 
behavior 

8.30% 9.26% 0.96% 

% who had been diagnosed with an eating 
disorder 

4.05% 2.78% -1.27% 

% who fasted or skipped meals to lose or 
maintain weight 

12.86% 21.30% 8.44%** 

* Difference is statistically significant at the 0.10 level.   ** Difference is statistically significant at the 
0.05 level.   *** Difference is statistically significant at the 0.01 level. 
1. Differences are in percentage points, not percent difference. 
2. Data for wave I include all respondents who were included in either the wave II or wave III analyses. 



 

Table A-2. Weighted probit coefficients and standard errors for bivariate and simple models predicting dieting and 
exercise behaviors among females, short-term longitudinal analysis1 

 Problem dieting – Wave II Unnecessary dieting – Wave II Exercise – Wave II 
 Spec. I Spec. II Spec. III Spec. I Spec. II Spec. III Spec. I Spec. II Spec. III 
Estimated N in 
thousands 

8,6022 8,6022 8,6022 6,1723 6,1723 6,1723 8,6022 8,6022 8,6022 

Low body 
esteem 

0.443***   
(0.160) 

  0.557*** 
(0.111) 

  -0.108 
(0.091) 

  

Unbalanced 
education 

 0.005 
(0.162) 

  -0.202* 
(0.1227) 

  -0.167 
(0.104) 

 

 Learned about the dangers of being… 
…underweight   -0.105 

(0.141) 
  0.044 

(0.075) 
  0.274*** 

(0.076) 
…overweight   -0.117 

(0.144) 
  -0.020 

(0.075) 
  -0.084 

(0.074) 
Constant -1.988*** 

(0.069) 
-1.912*** 
(0.064) 

-1.788*** 
(0.111) 

-0.492*** 
(0.048) 

-0.369*** 
(0.047) 

-0.421*** 
(0.061) 

0.079** 0.085** -0.050 
(0.059 

Overall F 7.65*** 0.00 0.92 25.15*** 3.21* 0.17 1.42 2.57 6.95*** 
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* Significant at the 0.10 level.   ** Significant at the 0.05 level.  *** Significant at the 0.01 level. 
1. All independent variables are entered from wave I.   2. Sample size = 2,342   3. Sample size = 1,667  
 



Table A-3. Weighted probit coefficients and standard errors for bivariate and simple models predicting dieting and 
exercise behaviors among females, long-term longitudinal analysis1 
 Problem dieting – Wave III Unnecessary dieting – Wave III Exercise – Wave III 
 Spec. I Spec. II Spec. III Spec. I Spec. II Spec. III Spec. I Spec. II Spec. III 
Estimated N in 
thousands 

9,8102 9,8102 9,8102 5,4583 5,4583 5,4583 9,8004 9,8004 9,8004 

Low body 
esteem 

0.162 
(0.134) 

  0.325*** 
(0.125) 

  -0.031 
(0.094) 

  

Unbalanced 
education 

 -0.290* 
(0.159) 

  -0.206 
(0.147) 

  -0.191** 
(0.092) 

 

Learned about the dangers of being… 
…underweight   0.127 

(0.102)    
  0.107 

(0.103) 
  0.197*** 

(0.070) 
…overweight   -0.201** 

(0.100) 
  -0.144 

(0.101) 
  -0.064 

(0.070) 
Constant -1.610*** 

(0.485) 
-1.558*** 
(0.000) 

-1.551*** 
(0.979) 

-0.570*** 
(0.046) 

-0.501*** 
(0.045) 

-0.505*** 
(0.076) 

-0.078** 
(0.032) 

-0.059* 
(0.032) 

-0.164*** 
(0.052) 

Overall F 1.47 3.34* 2.14 6.81*** 1.97 1.10 0.11 4.29** 4.05** 
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* Significant at the 0.10 level.   ** Significant at the 0.05 level.  *** Significant at the 0.01 level. 
1. All independent variables are entered from wave I.   
2. Sample size = 2,369   3. Sample size = 1,309  4. Sample size = 2,367 
 

 



Table A-4. Weighted probit coefficients and standard errors for bivariate and simple models predicting additional signs 
of disordered eating among females, long-term longitudinal analysis1 
 Binge eating – Wave III Fasting – Wave III Diagnosed w/eating disorder – Wave 

III 
 Spec. I Spec. II Spec. III Spec. I Spec. II Spec. III Spec. I Spec. II Spec. III 
Estimated N in 
thousands 

9,8102 9,8102 9,8102 9,8073 9,8073 9,8073 9,8102 9,8102 9,8102 

Low body 
esteem 

0.314** 
(0.128) 

  0.135 
(0.125) 

  0.207 
(0.144) 

  

Unbalanced 
education 

 0.044 
(0.151) 

  -0.095 
(0.125) 

  -0.403* 
(0.207) 

 

Learned about the dangers of being… 
…underweight   -0.121 

(0.100) 
  -0.015 

(0.087) 
  0.226* 

(0.118) 
…overweight   0.130 

(0.097) 
  -0.083 

(0.085) 
  -0.294** 

(0.115) 
Constant -1.415*** 

(0.047) 
-1.376*** 
(0.046) 

-1.377*** 
(0.087) 

-1.125*** 
(0.040) 

-1.097*** 
(0.041) 

-1.051*** 
(0.066) 

-1.756*** 
(0.058) 

-1.693*** 
(0.055) 

-1.797*** 
(0.089) 

Overall F 6.01** 0.09 1.12 1.17 0.58 0.68 2.07 3.80* 3.74** 
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* Significant at the 0.10 level.   ** Significant at the 0.05 level.  *** Significant at the 0.01 level. 
1. All independent variables are entered from wave I.   
2. Sample size = 2,369   3. Sample size = 2,368  
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Table A-5. Weighted probit coefficients and marginal effects for models predicting 
dieting and exercise behaviors among females, short-term longitudinal analysis1 
 Problem dieting – 

Wave II 
Unnecessary dieting – 
Wave II 

Exercise – Wave II 

 Coefficient 
(SE) 

Marginal 
effect2 

Coefficient 
(SE) 

Marginal 
effect2 

Coefficient 
(SE) 

Marginal 
effect2 

Estimated N in 
thousands 

8,5973  6,1694  8,5973  

Education variables: Learned about the dangers of being… 
…underweight -0.1462 

(0.1450)  
-0.0065 -0.0894 

(0.0960)   
-0.0312 0.1837** 

(0.0781)     
0.0731 

…overweight -0.1217 
(0.1378)     

-0.0053   0.0689 
(0.0945)      

0.0239  -0.0891 
(0.0747)    

-0.0354 

Other independent variables of interest 
Low body 
esteem  

0.5765*** 
(0.1891)      

0.0394 0.3688*** 
(0.1202)      

0.1355  -0.0371 
(0.0998)    

-0.0148 

Dependent 
variable, wave I 

0.48805 
(0.3510)     

0.0342     1.1982***6 
(0.0953)    

0. 4267 0.7291***7 

(0.0617)    
0.2843 

BMI percentile 0.0148*** 
(0.0026)      

0.0006 0.0158*** 
(0.0023)  

0.0055    0.0081*** 
(0.0012) 

0.0032 

Age (in months) 0.0061* 
(0.0035)     

0.0003 0.0072*** 
(0.0023)     

0 .0025   -0.0017 
(0.0019) 

-0.0007 

Socioeconomic status 
Building 
condition8 

-0.1129** 
(0.0537)    

 -0.0048   -0.0218 
(0.0445) 

-0.0076 0.0177 
(0.0393)     

0.0070 

No building 
data 

0.1058 
(0.4328)      

0.0050     0.0810 
(0.3791)     

0.0287 -0.1229 
(0.2736) 

-0.0490 

Race (White, nonHispanic is omitted category) 
Black, 
nonHispanic 

-0.1765 
(0.2164)   

-0.0066 -0.2318** 
(0.1097)   

-0.0764   -0.2690*** 
(0.0799 

-0.1069  

Hispanic -0.3040 
(0.2075) 

-0.0102 -0.2696* 
(0.1402)    

-0.0880 -0.1039 
(0.0898) 

-0.0414  

Other race/ 
ethnicity 

-0.0056 
(0.2086)     

-0.0002   -0.1417 
(0.1390)   

-0.0476 -0.1068 
(0.1055) 

-0.0426 

Constant -3.5939*** 
(0.7173)    

 -2.9336*** 
(0.4626)    

 -0.5401 
(0.4311) 

 

Overall F 5.40***  28.42***  25.98***  
* Significant at the 0.10 level.   ** Significant at the 0.05 level.  *** Significant at the 0.01 level. 
1. All independent variables are entered from wave I.   
2. Marginal effect for continuous independent variables reflects the effect of a very small increase from 
the mean; for dichotomous variables, it reflects the effect of going from 0 to 1.  
3. Sample size = 2,340   4. Sample size = 1,666 5. Problem dieting in wave I. 
6. Unnecessary dieting in wave I. 7. Exercise in wave I. 
8. Building condition is measured on a scale of 1-4, with 4 representing very well kept. 
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Table A-6. Weighted probit coefficients and marginal effects for models predicting 
dieting and exercise behaviors among females, long-term longitudinal analysis1 
 Problem dieting – 

Wave III 
Unnecessary dieting – 
Wave III 

Exercise – Wave III 

 Coefficient 
(SE) 

Marginal 
effect2 

Coefficient 
(SE) 

Marginal 
effect2 

Coefficient 
(SE) 

Marginal 
effect2 

Estimated N in 
thousands 

9,7833  5,4444  9,7735  

Education variables: Learned about the dangers of being… 
…underweight 0.1525 

(0.1054)     
0.0151   0.0222 

(0.1090)     
0.0076   0.1655** 

(0.0722)     
0.0656   

…overweight -0.2465** 
(0.1018)    

-0.0260    -0.0633 
(0.1040)    

-0.0217  -0.0670 
(0.0719) 

-0.0266   

Other independent variables of interest 
Low body 
esteem  

0.2195 
(0.1404)    

0.0256    0.2205 
(0.1353)     

0.0783 0.0218 
(0.1005)    

0.0089 

Dependent 
variable, wave I 

0.31106   
(0.3123) 

0.0402 0.5249***7 

 (0.1030) 
0.1868 0.3008***8 

(0.0632)      
0.1190 

BMI percentile 0.0087*** 
(0.0018)      

0.0009   0.0076*** 
(0.0021) 

0.0026    0.0055*** 
(0.0012)      

0.0022 

Age (in months) 0.0053** 
(0.0022)     

0.0005 -0.0026 
(0.0021) 

-0.0009  -0.0003 
(0.0015)     

-0.0001 

Socioeconomic status 
Building 
condition9 

0.0075 
(0.0510)     

0.0008  -0.0028 
(0.0707)  

-0.0010 0.0659 
(0.0413)     

0.02619 

No building 
data  

0.0446 
(0.4009)      

0.0047 0.1465 
(0.4659) 

0.0518 0.4971* 
(0.2994)     

0.1939 

Race (White, nonHispanic is omitted category) 
Black, 
nonHispanic 

0.1350 
(0.1268) 

0.0148  -0.3839*** 
(0.1347) 

-0.1185  -0.1875** 
(0.0800) 

-0.0739 

Hispanic 0.3018** 
(0.1340)     

0.0372    0.2276 
(0.1482)   

0.0811 0.1562 
(0.1011)  

0.0623 

Other race/ 
ethnicity 

0.0882 
(0.1673)     

0.0095   0.0928 
(0.1510) 

0.0323 -0.0514 
(0.1100)    

-0.0204 

Constant -3.2399*** 
(0.4859)    

 -0.5521 
(0.5042) 

 -0.7836** 
(0.3461) 

 

Overall F 3.40***  8.41***  7.16***  
* Significant at the 0.10 level.   ** Significant at the 0.05 level.  *** Significant at the 0.01 level. 
1. All independent variables are entered from wave I.  
2. Marginal effect for continuous independent variables reflects the effect of a very small increase from 
the mean; for dichotomous variables, it reflects the effect of going from 0 to 1.  
3. Sample size = 2,363   4. Sample size = 1,306  5. Sample size = 2,361 
6. Problem dieting in wave I. 7. Unnecessary dieting in wave I. 8. Exercise in wave I.  
9. Building condition is measured on a scale of 1-4, with 4 representing very well kept. 
 



 57 

Table A-7. Weighted probit coefficients and marginal effects for models predicting 
additional signs of disordered eating among females, long-term longitudinal 
analysis1 
 Binge Eating – Wave 

III 
Fasting – Wave III Diagnosed with Eating 

Disorder – Wave III 
 Coefficient 

(SE) 
Marginal 
effect2 

Coefficient 
(SE) 

Marginal 
effect2 

Coefficient 
(SE) 

Marginal 
effect2 

Estimated N in 
thousands 

9,7833  9,7833  9,7734  

Education variables: Learned about the dangers of being… 
…underweight -0.1101 

(0.1053) 
-0.0169  -0.0063 

(0.0884)    
-0.0013 0.2147* 

(0.1207)    
0.0170 

…overweight 0.1373 
(0.1003)      

0.0204 -0.0879 
(0.0861)   

-0.0183 -0.3041** 
(0.1206)   

-0.0265 

Other independent variables of interest 
Low body 
esteem  

0.3420** 
(0.1328)   

0.0616 0.2717** 
(0.1302)      

0.0628 0.1344 
(0.1495)    

0.0121 

BMI percentile 0.0024 
(0.0017) 

0.0004  0.0096*** 
(0.0016)    

0.0020 -0.0038* 
(0.0022)   

-0.0003 

Age (in months) -0.0018 
(0.0021) 

-0.0003 0.0006 
(0.0019)    

0.0001 0.0011 
(0.0026)     

0.0001 

Socioeconomic status 
Building 
condition5 

-0.0592 
(0.0618)  

-0.0089 -0.0567 
(0.0540)    

-0.0117 -0.2532 
(0.4950) 

-0.0018 

No building 
data  

0.0933 
(0.3789) 

0.0150 0.0398 
(0.4870)   

0.0084 -0.2532 
(0.4950)    

-0.0167 

Race (White, nonHispanic is omitted category) 
Black, 
nonHispanic 

-0.0038 
(0.1125)  

-0.0006 0.0004 
(0.0980)    

0.0001 -0.3312* 
(0.1737) 

-0.0223 

Hispanic -0.1930 
(0.1462)     

-0.0262 0.0736 
(0.1282)      

0.0157 -0.3186 
(0.2039)   

-0.0211 

Other race/ 
ethnicity 

0.2612* 
(0.1409)     

0.0459   0.0155 
(0.1444)    

0.0032 0.0084 
(0.1677) 

0.0007 

Constant -1.0542 
(0.4986)   

 -1.6266*** 
(0.4699)   

 -1.5600*** 
(0.5545) 

 

Overall F 2.03**  4.51***  2.23**  
* Significant at the 0.10 level.   ** Significant at the 0.05 level.  *** Significant at the 0.01 level. 
1. All independent variables are entered from wave I.  
2. Marginal effect for continuous independent variables reflects the effect of a very small increase from 
the mean; for dichotomous variables, it reflects the effect of going from 0 to 1.  
3. Sample size = 2,363   4. Sample size = 2,361 
5. Building condition is measured on a scale of 1-4, with 4 representing very well kept. 
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Table A-8. Weighted probit coefficients and marginal effects for models predicting 
body esteem variables, cross-sectional Wave I analysis1 
 Low Body Esteem – 

Wave I 
Low Self-esteem – Wave I Overestimate Body 

Status – Wave I 
 Coefficient Marginal 

effect2 
Coefficient Marginal 

effect2 
Coefficient Marginal 

effect2 
Estimated N in 
thousands 

9,4183  9,4183  9,4354  

Education variables: Learned about the dangers of being… 
…underweight -0.1800** 

(0.0794)   
-0.0334    -0.1783*** 

(0.0588) 
-0.0700 -0.0424 

(0.0658)   
-0.0124 

…overweight 0.0404 
(0.0779) 

0.0073 -0.0629 
(0.0643)   

-0.0246 0.0235 
(0.0706)    

0.0069 

Other independent variables of interest 
BMI percentile -0.0085*** 

(0.0013)   
-0.0015    0.0059*** 

(0.0011)    
0.0023 -0.0171*** 

(0.0012)   
-0.0050 

Age (in months) 0.0088*** 
(0.0017)    

0.0016 0.0055*** 
(0.0013)    

0.0022 0.0091*** 
(0.0015)    

0.0026 

Socioeconomic status 
Building 
condition5 

-0.0816* 
(0.0488)   

-0.0148 -0.1051*** 
(0.0332) 

-0.0411 -0.0106 
(0.0414)    

-0.0031 

No building 
data  

-0.6783* 
(0.3883)   

-0.0791 -0.7101** 
(0.2800)  

0.2412 -0.0316 
(0.2728)     

-0.0091 

Race (White, nonHispanic is omitted category) 
Black, 
nonHispanic 

-0.7419*** 
(0.1133)   

-0.0960 -0.4761*** 
(0.0645) 

-0.1763 -0.4336*** 
(0.0839)   

-0.1107 

Hispanic 0.1429 
(0.0965)     

0.0277 0.0461 
(0.0962) 

0.0181 0.1154 
(0.0823) 

0.0349 

Other 
race/ethnicity 

0.1745 
(0.1505)     

0.0346 0.1181 
(0.1094)    

0.0466 0.0770 
(0.1350)     

0.0231 

Constant -1.9712*** 
(0.3956)   

 -1.0121 
(0.2923)     

 -1.3990*** 
(0.3604) 

 

Overall F 15.79***  12.06***  31.76***  
* Significant at the 0.10 level.   ** Significant at the 0.05 level.  *** Significant at the 0.01 level. 
1. All independent variables are entered from wave I.   
2. Marginal effect for continuous independent variables reflects the effect of a very small increase from 
the mean; for dichotomous variables, it reflects the effect of going from 0 to 1.  
3. Sample size = 2,872  4. Sample size = 2,876 
5. Building condition is measured on a scale of 1-4, with 4 representing very well kept. 
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