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Abstract

Purpose—To examine longitudinal risk factors and short-term risk correlates for the
development of extreme forms of restrictive eating among adolescent dieters.

Methods—Data from Project EAT, a population-based study of 2,516 students aged 12-18, were
collected in 1998-1999 (Time 1) and 5 years later (Time 2). Within this sample, 243 adolescents
who reported dieting but not engaging in disordered forms of restrictive eating (e.g., fasting,
skipping meals) at Time 1 were followed to determine the self-reported psychological, familial,
and social variables predicting initiation of disordered restrictive eating at Time 2. To investigate
short-term risk correlates of initiating disordered restrictive eating, the same risk factors were also
compared cross-sectionally at Time 2 between the dieters who had and had not initiated disordered
restrictive eating. Poisson regression models with robust standard errors were fit for each predictor
adjusted for covariates.

Results—Depressive symptoms and low self-esteem were significantly associated with the
initiation of disordered restrictive eating in both longitudinal and cross-sectional analyses. Poor
family communication/caring and maternal dieting significantly predicted long-term risk for
escalating restrictive eating severity; whereas, individual body image issues (i.e., weight concerns,
body dissatisfaction) and social concerns (i.e., weight-related teasing, peer dieting) were
significant short-term correlates of initiating disordered restrictive eating.

Conclusions—Depressive symptoms and low self-esteem may be especially important targets
for risk identification and prevention for disordered restrictive eating. Intervening upon family
influences may decrease long-term risk, while intervening upon body image and responses to
social influences may decrease short-term risk for disordered restrictive eating.
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Which Factors Predict Escalation of Restrictive Eating during
Adolescence?

Dieting is common among youths; more than 50% of adolescents and young adults endorse
dieting [1]. For some, typical dieting patterns (e.g., reducing intake or making healthy food
substitutions), can progress to more disordered patterns characterized by restrictive eating
(i.e., limiting caloric and/or nutrient consumption in a manner that is inadequate for the
long-term weight management and/or health) [2]. Behaviors characteristic of restrictive
eating (e.g., skipping meals or fasting) have been linked with negative outcomes [3,4] and
identified as more harmful than moderate dieting practices [5]. Further, a subset of dieters
develops eating disorders characterized by marked dietary restriction, including anorexia
nervosa (AN). Individuals who engage in these most extreme patterns of restrictive eating
are at higher risk for negative psychological and physical consequences [6,7], including
elevated mortality from physical complications and suicide [8].

However, among those who diet, a much smaller percentage of individuals transition to
engaging in unhealthy or extreme weight control [9] and very few develop an eating disorder
characterized by extreme restriction [10]. Indeed, dieting behavior results in markedly
different pathways for certain individuals: some dieters develop binge eating and/or
overweight [9,11]; others diet without long-term consequences [12]; and others derive
benefits from aspects of dieting [12,13]. It is possible that such divergent consequences of
dieting may result from distinctive psychological and socio-environmental risk profiles.

Little is known about what influences individuals who progress from dieting to more
disordered forms of restrictive eating. However, several risk factors for developing an eating
disorder characterized by extreme restrictive eating (e.g., AN) have been identified. These
include: (1) psychological risk factors, such as depression, low self-esteem, weight and
shape concerns, and body dissatisfaction [14,15]; (2) familial risk factors, such as family
discord, parental dieting, and parental encouragement to diet [16,17]; (3) and social risk
factors, such as deficient social support, general or weight-specific peer teasing, and peer
dieting [17-19]. While existing studies have expanded the field's understanding of risk
factors, they are limited by narrowly focusing on development of a particular disorder (e.g.,
AN) and over-utilization of clinic-based samples. Thus, these samples may not be represent
the general population and may reflect a small portion of the individuals who develop
destructive restrictive eating. Furthermore, several studies have relied upon retrospective
self-report, which is inherently flawed, for identification of risk factors.

This study represents an extension of the existing literature by examining both long-term
prospective predictors and short-term cross-sectional correlates for increasing the severity of
restrictive eating from dieting to disordered restrictive eating within a racially/ethnically and
socioeconomically diverse, population-based, non-clinical sample. In this study, we
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examined the impact of putative psychological risk factors (i.e., depressive symptoms, low
self-esteem, weight concerns, body dissatisfaction), familial risk factors (poor family
communication and caring, mother's dieting, mother's dieting encouragement), and social
risk factors (i.e. deficient social support, general peer teasing, peer teasing about weight and
shape, and peer dieting) on whether adolescent dieters who denied baseline disordered
restrictive eating transitioned to endorsing disordered restrictive eating at Time 2. We
examined these relationships using two sets of analyses. First, to capture information
regarding more distal risk factors, we conducted longitudinal analyses to determine whether
risk factors at Time 1 predicted endorsement (versus denial) of disordered restrictive eating
five years later at Time 2. Second, to capture information about proximal risk factors, we
conducted cross-sectional analyses at Time 2, to determine the whether proximal correlates
differentiated dieters who had initiated disordered restrictive eating from those who
continued to avoid disordered restrictive eating at Time 2.

The combination of prospective and cross-sectional examinations of factors associated with
the escalation from dieting to disordered restrictive eating was used to allow for more
precise assessment of risk for developing disordered restrictive eating patterns at different
stages of development and for better identification of prevention targets for these at-risk
individuals. This information could be useful for providers of adolescent health care in
determining which adolescent dieters are at risk for extreme restrictive eating behavior, and,
therefore, well-suited for targeted prevention or early intervention efforts. This information
could assist providers in identifying individuals for whom dieting should be especially
discouraged.

Study Design and Participants

Participants were part of Project EAT, a longitudinal population-based cohort study
investigating dietary intake, physical activity, weight control behaviors, weight status, and
factors associated with these outcomes in a diverse sample of young people. In-class surveys
were administered and height and weight measurements taken during the 1998-1999 school
year (Time 1) among 4,746 junior and senior high school students (aged 11-18 years) at
public schools in Minneapolis/St. Paul. Approximately five years later in 2003-2004 (Time
2), surveys were administered to participants who completed the baseline survey. At follow-
up, 2,516 participants completed surveys, which represented 53.0% of the baseline sample
and 68.4% of participants for whom follow-up contact information was available.
Differential loss-to-follow up resulted in a sample that was more heavily female, white, and
from a higher socioeconomic category compared to the original sample. As previously
described [20], analyses were weighted using a response propensity method whereby the
inverse of the estimated probability that an individual responded to the EAT-11 survey was
used. University of Minnesota's Institutional Review Board approved study protocols.

To examine predictors of disordered restrictive eating among a dieting group, the sample
was restricted to adolescents who, at Time 1, reported dieting (7= 1,047), but did not report
engaging in disordered restrictive eating (/7= 245), and for whom data were available to
assess disordered restrictive eating at Time 2 (7= 243). At Time 1, this sample was 65%
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female, 64% white, with a mean age of 14.5 years; 45% were overweight and 45% were in
the highest socioeconomic category (See Table 1). We compared the Time 1 dieters who
denied versus endorsing disordered restrictive eating on demographic variables to determine
how our sample differed from other dieters. The sample of Time 1 non-restrictive dieters
included in this analysis consisted of a greater percentage of males, ;(2(1) =25.05, p<.001,
and white individuals, ;(2(1) =10.65, p=.001, and lower percentage of individuals in the
lowest socioeconomic category, ;(2(1) =10.64, p=.001, compared to the dieters engaging in
restrictive eating practices at Time 1.

Survey Development and Measures

Development of the Project EAT survey was based on Social Cognitive Theory [21], focus
groups with adolescents [22], extensive literature reviews, content reviews by
multidisciplinary experts, and pilot testing. Test-retest reliability over a 2-week period was
assessed for the bulk of measures at baseline in a diverse sample of 161 adolescents.

Dieting and Disordered Restrictive Eating—Dieting was assessed with the question:
“How often have you gone on a diet during the last year?” Participants who reported any
dieting during the past year were coded as dieters (Test-retest agreement [non-dieter versus
dieter] = 82%) [23]. Disordered restrictive eating was established using answers to items
about disordered eating behaviors [23] that referred to acts of restrictive eating, rather than
other forms of disordered eating behavior (e.g., purging). Participants reported if they had
engaged in any of the following restrictive eating behaviors in the past year: fasted, ate very
little food, used a food substitute (i.e., nutrition powder or a special drink), skipped meals, or
smoked more cigarettes for weight control purposes (Test-retest kappa's ranged from 0.50 to
0.68; a lower value of 0.44 was found for food substitutes). Individuals were coded into
dichotomous groups representing those who engaged in disordered restrictive eating (i.e.,
endorsed any of the disordered restrictive eating behaviors) and those who did not engage in
disordered restrictive eating (i.e., denied all of the disordered restrictive eating behaviors)
within the past year.

Psychological Risk Factors—Depressive symptoms were assessed using six items from
the Kandel and Davies Depressive Mood Scale (Cronbach's a = .82) [24]. Self-esteem was
assessed using six items from the Rosenberg Self-Esteem scale (Cronbach’s a = .79) [25].
Weight concerns were assessed with two items: “I think a lot about being thinner,” “I am
worried about gaining weight” (4-point Likert scale: ranging from strongly disagree to
strongly agree) (Cronbach’s a = .87) [23]. Body satisfaction was assessed using items based
on the Body Shape Satisfaction Scale [26]. Participants described satisfaction related to 10
different body parts using a 5-point Likert scale (Cronbach's a = .92).

Familial Risk Factors— Family communication and caring was assessed with four
questions: “How much do you feel you can talk to your mother (father) about your
problems? How much do you feel your mother (father) cares about you?” (4-point Likert
scale: ranging from not at all to very much) (Cronbach’s a = .69) [27]. Mother's dieting was
assessed with the question, “My mother diets to lose weight or keep from gaining weight,”
and Mother’s dieting encouragement was assessed with the question, “My mother
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encourages me to diet to control my weight” (4-point Likert scale: ranging from not at all to
very much) [23]. Mother's dieting and dieting encouragement variables were dichotomized
to facilitate comparison between those experiencing high versus low dieting exposure,
whereby 0 = not at all/a little (low) and 1=somewhat/very much (high). We assessed only
mother's dieting and weight concerns due to substantial missing data from questions
assessing father's dieting and weight concerns.

Social Risk Factors—Peer support was assessed with the question, “Do you have one or
more close friends who you can talk to about your problems?” (3-point Likert scale: Yes,
always; Yes, sometimes; No) [28]. Very few adolescents reported no peer support; therefore,
the variable was dichotomized into limited (O = no/sometimes) and high (1 = always) peer
support. General teasing was assessed with the question, “How often are you called names
or insulted” and Weight-related teasing was assessed with the question, “How often are you
teased about your weight” (5-point Likert scale: ranging from never to at least once a week)
[29]. Teasing variables were dichotomized to group individuals who experienced teasing
greater than once per year versus those who did not, consistent with prior analyses [30]. Peer
dieting was assessed with the item, “Many of my friends diet to lose weight or keep from
gaining weight” (4-point Likert scale: ranging from not at all to very much) [23]. This
variable was dichotomized, whereby 0 = not at all/a little and 1=somewhat/very much.

Covariates—Age, gender, ethnicity, and household socioeconomic status (SES) were self-
reported. Ethnicity was categorized into white and non-white, while SES (based primarily on
parent education level) was classified as low, middle and high [31]. Weight status was
assessed by calculating BMI from height and weight measured at Time 1 and self-reported at
Time 2. Self-reports were highly correlated with measured height and weight in validation
studies carried out in a subsample at baseline (r=0.88 males; r= 0.85 females). We used
Must et al. [32] classifications to categorize participants as overweight (BMI = 85t
percentile for age and sex) or not overweight (BMI < 85! percentile for age and sex), as
these authors provide values from childhood to adulthood.

Data Analysis

Longitudinal analyses were conducted to examine Time 1 risk factors and cross-sectional
analyses were conducted to examine Time 2 correlates associated with initiating disordered
restrictive eating at Time 2. To predict the factors that influenced whether or not an
individual had initiated disordered restrictive eating at Time 2, separate modified Poisson
regression models with robust standard errors were fit for each predictor adjusted for age,
gender, ethnicity, SES, and weight status. First, longitudinal regressions were used to
examine which Time 1 psychological (i.e., depressive symptoms, self-esteem, weight
concerns, body dissatisfaction), familial (i.e., family communication and caring, mother's
dieting, mother's dieting encouragement), and social (i.e., peer support, general teasing,
weight-related teasing, and peer dieting) factors predicted disordered restrictive eating
initiation (i.e., engaging in disordered restrictive eating versus denying disordered restrictive
eating) at Time 2. Second, to assess proximal associations, cross-sectional regressions were
used to examine whether Time 2 psychological, familial, and social factors were associated
with whether or not an individual had newly initiated disordered restrictive eating. Results
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are presented as Relative Risks and 95% Confidence Intervals. A p-value of 0.05 was
considered statistically significant.

Results

Incidence of Progression from Dieting to Disordered Restrictive Eating

Within the sample of 243 adolescents, 55.6% (/7= 135) reported initiating disordered
restrictive eating, while the remainder (n= 108) did not report any disordered restrictive
eating, at Time 2. Over half of the sample (56.8%) continued to endorse dieting at Time 2
and most (76.3%) individuals who had initiated disordered restrictive eating by Time 2
continued to endorse dieting.

Factors Associated with the Progression from Dieting to Disordered Restrictive Eating

Results of regression analyses are reported in Table 2. Both longitudinal (Time 1) and cross-
sectional (Time 2) factors were associated with whether or not dieters had initiated
disordered restrictive eating.

Longitudinal Regression Analyses—An examination of baseline psychological risk
factors, found that elevated depression (RR = 1.06, p=.006) and lower self-esteem (RR =
0.94, p=.002) significantly predicted initiation of disordered restrictive eating among
dieters by five-year follow-up (Time 2). For baseline familial risk factors, poorer family
communication and caring (RR = 0.96, p = .022) and mother's dieting (RR = 1.35, p=.014)
predicted initiation of disordered restrictive eating by Time 2. None of the Time 1 social risk
factors were associated with increased probability of initiating disordered restrictive eating
by Time 2.

Cross-sectional Regression Analyses—When risk factors were examined proximally
as correlates in cross-sectional analyses at Time 2, when study participants were older, a
somewhat different pattern emerged. For psychological risk factors, elevated depression (RR
=1.06, p<.001) and lower self-esteem (RR = 0.94, p< .001) continued to be associated
with disordered restrictive eating; however, at Time 2, elevated weight concerns (RR=1.22,
p<.001) and lower body satisfaction (RR = 0.98, p < .001) also differentiated dieters who
had initiated disordered restrictive eating from those continuing to avoid disordered
restrictive eating. None of the familial risk factors were significantly associated with
initiating restrictive eating at this assessment point, but two social risk factors, weight-
related teasing (RR = 1.48, p=.001) and peer dieting (RR = 1.48, p=.022), emerged as
significant correlates of initiating disordered restrictive eating.

Discussion

There has been limited research examining risk factors related to the development of
extreme restrictive eating behavior from the common experience of dieting. Existing
research on this topic has been largely established through clinical samples and retrospective
self-report. In this study, we investigated whether putative risk factors for disordered
restrictive eating in early to middle adolescence predicted whether dieters escalated
restrictive eating by late adolescence/young adulthood. In order to capture information about
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distal risk factors and proximal correlates, we examined the impact of psychological,
familial, and social risk factors longitudinally (from Time 1 to Time 2) and cross-sectionally
(at Time 2). The results suggested that two psychological risk factors, depressive symptoms
and low self-esteem, were associated with disordered restrictive eating in both sets of
analyses. Otherwise, a different pattern of findings emerged between these models, with
familial risk factors (i.e., poor family communication and caring, mother's dieting) emerging
as predictive of disordered restriction only in the longitudinal model, and individual body
image (i.e., weight concern, low body satisfaction) and social (i.e., weight-related teasing,
peer dieting) variables emerging as associated with disordered restriction only in the cross-
sectional model.

The first conclusion that can be drawn from these findings is that general psychological
distress (e.g., depressive symptoms, low self-esteem) is a particularly important risk factor
for escalating restrictive eating over time. These findings are consistent with studies that
have reported negative affectivity and general psychiatric distress to be predictors for the
development [33] and maintenance [34] of disorders characterized by disordered restrictive
eating. Other research has found general psychological distress to predict a range of eating
concerns beyond restrictive eating [11,23], as well as psychiatric concerns unrelated to
disordered eating [33]. Therefore, though not tested directly in this study, findings from
other studies suggest that psychiatric distress predictors may act as transdiagnostic risk
factors across populations.

There are important clinical implications pertaining to these findings. The results suggest
that prevention programs aiming to intervene upon escalating restrictive eating problems
between early adolescence and early adulthood might benefit from targeting general
psychiatric distress in addition to addressing content specific to disordered eating. The
majority of eating disorder prevention programs focus on disorder-specific targets, such as
eating concern and body image [35]. The results of this study suggest that the additional
target of reducing general psychiatric distress may enhance certain prevention targets.
Second, these findings suggest that elevated depressive symptomology and low self-esteem
may be more effective markers of long- and short-term risk among adolescent dieters for
developing disordered restrictive eating than disorder-specific markers (e.g., weight
concerns, body dissatisfaction). Therefore, screening for depressive symptoms and low self-
esteem may assist providers in identifying individuals for whom preventative interventions
for restrictive eating may be most helpful and dieting recommendations may be especially
harmful.

The discrepancies related to long-term risk factors and short-term correlates of disordered
restrictive eating are consistent with prior research. Other research has found that that
familial risk factors have a more substantial impact on disordered eating earlier in
adolescence [36], whereas peer influences gain importance in late adolescence/early
adulthood [37]. Additionally, there is evidence that parents have greater impact on long-term
decision making, whereas peers influence more short-term decision-making among
adolescents [38]. Further, peer pressures related to weight and shape accelerate towards later
adolescence and early adulthood [39]. This could explain why family factors were
significant only in the longitudinal models and social factors were significant only in the
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cross-sectional models. The results also indicate that concerns more specifically related to
weight and body image were associated with restrictive eating only in closer proximity to
initiating disordered restrictive eating. This could suggest that generalized distress becomes
more specifically focused on eating disorder-relevant stimuli in the time immediately
preceding onset of disordered restriction. Overall, these findings suggest that different
prevention targets may be more impactful at varying time points in reference to the onset of
restrictive eating or stage of development. Enhancing family communication and caring and
altering mother's modeling of restrictive eating may be important for decreasing long-term
risk of disordered restrictive eating while altering responses to social pressures for thinness
and internalized body image concerns may be important for decreasing short-term risk for
disordered restrictive eating.

This study has notable strengths. Whereas the majority of prior studies investigating risk
factors for disordered restrictive eating utilized retrospective self-report methods and clinical
samples limited by diagnosis, the current study examined risk factors prospectively over an
extended time period (i.e., 5 years), as well cross-sectionally, among a large and diverse
community sample. This reduces methodological concerns associated with retrospective
self-report and enhances confidence in the generalizability of the findings.

There are also study limitations. First, though we examined risk factors over what has been
identified as the highest risk period for initiating disordered eating [33], the majority of
dieters had already begun engaging in disordered restrictive eating by Time 1. Therefore, the
results of this study may only apply to dieters who initiate restrictive eating behavior at a
later time (after early to middle adolescence), and may not capture the influences that affect
individuals who initiate restrictive eating earlier. Specifically, due to the idiosyncrasies of
our sample, these results may not extend to many female, non-white, and low-income
individuals. Second, the sample included some Time 1 dieters who engaged in other
disordered eating patterns (e.g., binge eating, purging), although they did not engage in
restrictive eating. It remains unclear whether non-restrictive dieters engaging in other
disordered eating patterns would have different risk profiles than dieters not engaging in any
disordered eating behaviors. Third, while the cross-sectional analyses potentially provide
information about proximal risk factors of disordered restrictive eating, they could also be
interpreted as providing information regarding the consequences of disordered restrictive
eating, since the temporal order of the risk correlates and disordered restrictive eating could
not be established in these analyses. Fourth, the cross-sectional risk factors were captured at
a different stage of development (late- adolescence to early adulthood) compared to the
longitudinal risk factors (early- to middle- adolescence); therefore, it is difficult to
disentangle the impact of distal versus proximal risk from the impact of risk at different
stages of development. Finally, thus study relied on self-report to assess restrictive eating,
although this construct is difficult to capture accurately through self-report [40]. Future
studies examining risk factors for escalating restrictive eating severity would benefit from
multiple prospective assessments, assessment beginning at younger ages with individuals
free of all disordered eating, and objective measures of disordered restrictive eating (e.g.,
laboratory test meal).
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The results of this study suggest that a substantial number of adolescents who diet develop
more disordered forms of restrictive eating and that psychological, familial, and social
factors may increase the risk of escalating of disordered restrictive eating. The study
provides additional context for understanding factors that contribute to negative
consequences from dieting during adolescence.
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Implications and Contribution

Findings suggest that depression and low self-esteem are important long-term risk factors
and short-term correlates, family influences are important risk long-term risk factors, and
body image and social concerns are important short-term correlates of escalating
restrictive eating. Providers should attend to these factors when assessing risk for
disordered restrictive eating.
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Sociodemographic information and psychological, familial, and social risk factors of adolescents who diet but
do not report disordered restrictive eating at Time 1

N Mean/Percentage  SD/n  Range

Sociodemographics
Age, years 243 145 1.6 12-18
Gender, % female 158 65% 152
Race/ethnicity, % non-Hispanic white 242 64.1% 155
SES 237

Low 28.3% 67 -

Middle 27.0% 64 -

High 44.7% 106 -
BMI, % overweight 227  44.9% 102 -
Psychological Risk Factors
Depressive symptoms 237 115 2.7 7-21
Self-esteem 234 18.6 3.2 7-24
Weight concern 243 7.2 1.8 3-11
Body satisfaction 237 330 7.8 10-50
Family Risk Factors
Family communication 241 15.6 3.1 4-20
Mother's dieting, % endorsing 239 41.0% 98 1-4
Mother's dieting encouragement, % endorsing 238  18.1% 43
Social Risk Factors
Peer support, % limited 240 37.5% 90
General teasing, % = once per year 235 49.8% 113
Weight-related teasing, % = once per year 236 21.2% 50
Peer dieting, % endorsing 237  30.0% 71

*based on non-imputed data; sample sizes for each variable vary slightly due to missing data
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Table 2

Psychological, familial and social risk factors and correlates associated with the initiation of disordered
restrictive eating among adolescent dieters

Risk of Initiating Disordered Restrictive Eating

Timelpredictorsab Time 2 correlates®®

ab p-value

ab p-value

Relative Risk (95% CI) Relative Risk (95% CI)

Psychological Risk Factors

1duosnuen Joyiny

1duosnuey Joyiny

Depressive symptoms 1.06 (1.02-1.11) 0.006 1.06 (1.03-1.10) <.001
Self-esteem 0.94 (0.90-0.98) 0.002 0.94 (0.92-0.97) <.001
Weight concern 1.06 (0.99-1.13) 0.107 1.22 (0.15-1.29) <.001
Body satisfaction 0.99 (0.97-1.00) 0.067 0.98 (0.96-0.99) 0.001
Familial Risk Factors
Family communication 0.96 (0.93-0.99) 0.022 1.01 (0.97-1.05) 0.687
Mother's dieting
Somewhat/Very much 1.35(1.06-1.71) 0.014 0.99 (0.79-1.26) 0.964
Not at all/A little 1.00 1.00
Mother's dieting encouragement
Somewhat/Very much 1.24 (0.94-1.64) 0.132 1.25 (0.98-1.60) 0.08
Not at all/A little 1.00 1.00
Social Risk Factors
Peer support
Limited 1.08 (0.84-1.40) 0.553 0.98 (0.78-1.424) 0.877
High 1.00 1.00
General teasing
Yes, > once per year 1.19 (0.92-1.55) 0.179 1.17 (0.94-1.47) 0.167
No 1.00 1.00
Weight-related teasing
Yes, > once per year 1.03 (0.77-1.39) 0.823 1.48(1.18-1.84) 0.001
No 1.00 1.00
Peer dieting
Somewhat/Very much 1.17 (0.92-1.49) 0.198 1.30(1.04-1.63) 0.022
Not at all/A little 1.00 1.00

1duosnuen Joyiny

a. .. . . ] .
Modified Poisson regressions with robust standard errors weighted for loss to follow-up

Longitudinal models examine associations between Time 1 psychological, familial and social factors and initiation of disordered restrictive eat at
Time 2, controlling for baseline age, gender, ethnicity, SES and weight status.

Cross-sectional models examine associations between Time 2 psychological, familial and social risk factors and initiation of disordered restrictive
eating at Time 2, controlling for baseline age, gender, ethnicity, and SES, and Time 2 weight status
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