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Abstract

Objective—Research examining changes in eating disorder symptoms across adolescence 

suggests an increase in disordered eating from early to late adolescence. However, relevant studies 

have largely been cross-sectional in nature and most have not examined the changes in the 

attitudinal symptoms of eating disorders (e.g., weight concerns). This longitudinal study aimed to 

address gaps in the available data by examining the developmental trajectories of disordered 

eating in females from preadolescence into young adulthood.

Method—Participants were 745 same-sex female twins from the Minnesota Twin Family Study. 

Disordered eating was assessed using the Total Score, Body Dissatisfaction subscale, Weight 

Preoccupation subscale, and a combined Binge Eating and Compensatory Behavior subscale from 

the Minnesota Eating Behavior Survey assessed at the ages of 11, 14, 18, 21, and 25. Several 

latent growth models were fit to the data to identify the trajectory that most accurately captures the 

changes in disordered eating symptoms from 11 to 25 years.

Results—The best-fitting models for overall levels of disordered eating, body dissatisfaction, 

and weight preoccupation showed an increase in from 11 through 25 years. In contrast, bulimic 

behaviors increased to age of 18 and then stabilized to age of 25.

Discussion—The findings expanded upon extant research by investigating longitudinal, 

symptom specific, within-person changes and showing an increase in cognitive symptoms into 

young adulthood and the stability of disordered eating behaviors past late adolescence.
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Introduction

The age of onset for anorexia nervosa (AN) and bulimia nervosa (BN) is typically during 

adolescence, with increased risk occurring from middle adolescence into young 

adulthood.1,2 Disordered eating symptoms (e.g., weight preoccupation, body dissatisfaction, 

and binge eating) also typically follow an increasing trajectory with peak periods of risk 

occurring around mid-to-late adolescence.3 As disordered eating frequently precedes the 

development of a clinical eating disorder,4 it is helpful to understand the developmental 

trajectory of these symptoms and behaviors.

Cross-sectional studies have shown increases in disordered eating from early to late 

adolescence (e.g., Refs. 3,5,6). There have been fewer longitudinal studies during this time 

period, but the results have generally confirmed the presence of increases in bulimic 

behaviors, restraint, and weight concerns from early-mid adolescence into late adolescence. 

For example, Calam and Waller7 found increases in bulimic symptoms (i.e., bingeing and 

purging) and dietary restriction in girls from 12 to 19 years, Field et al.8 reported a rise in 

binge eating from 12 to 14 years, and Attie and Brooks-Gunn9 found increases in mean 

levels of disordered eating (i.e., dietary restraint, bulimic behaviors, and preoccupation with 

thinness) in girls from 14 to 16 years.

The findings from longitudinal studies examining the transition from late adolescence into 

young adulthood have been much less consistent. Lewinsohn et al.10 found increases in the 

lifetime prevalence of partial and full-threshold DSM-IV AN and BN from 18 to 19 and 

again to 23 years, but slight decreases in the point prevalence of these disorders from 19 to 

23 years. Furthermore, the authors reported that the first incidence of AN and BN was 

greater before the age of 18 than it was between 19 and 23. Similarly, Graber et al.11 showed 

an increase in mean-disordered eating levels (measured using the EAT-26 total score) from 

age of 16 into young adulthood at age of 22, although changes were modest. In contrast, 

Steinhausen et al.12 found an increase in the percentage of females reporting one or more 

abnormal eating behaviors (e.g., binge eating and vomiting) across adolescence from 15 to 

16 years, but no change in this percentage from age of 16 to young adulthood at age of 19. A 

recent study also observed significant increases in the prevalence of binge eating from 15 to 

17 years (2.4–5.4%), but relative stability from 17 to 19 years (5.4–5.7%).13

It is worth noting that the Growing Up Today Study (GUTS14) is the only study that has 

followed girls from preadolescence (age, 9 years) into young adulthood (age, 26 years). Data 

from the GUTS showed increases in body dissatisfaction and weight and shape concerns 

from 9 to 18 years,15 and increases in binge eating from 9 to 24 years although increases in 

binge eating were somewhat more variable (decreases from 16 to 17 years, stability from 17 

to 18 years, and decreases again from 22 to 23 years) than those observed for other 

symptoms.16 In contrast, and similar to the findings of Lewinsohn et al.,10 Field et al.17 

reported an increase in eating disorder diagnoses (i.e., BN, binge eating disorder, purging 
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disorder, and eating disorder not otherwise specified) in the GUTS cohorts from 9 to 22 

years, but a decrease in prevalence from 23 to 26 years.

In sum, the existing literature examining the changes in disordered eating across adolescence 

suggests that there are increases in these behaviors from early adolescence into late 

adolescence.7–9 However, the findings are mixed as to whether disordered eating increases 

or remains stable from adolescence into young adulthood.10–13 Given the small number of 

longitudinal studies conducted in the older age groups, more research is needed to clarify the 

degree of stability or change during the late-adolescent–young adulthood transition. In 

addition, because GUTS is the only project to follow patients across the entire period of risk 

(i.e., preadolescence through young adulthood), we have very limited data on the changes in 

disordered eating symptoms in the same cohort of patients across the most vulnerable 

periods. Consequently, somewhat inconsistent findings (particularly regarding transitions 

from adolescence into young adulthood) could be owing to study the differences in the age 

groups assessed, cohort differences, study differences in assessments, and/or a combination 

of these factors. Additionally, most studies examined only the overall levels of disordered 

eating or disordered eating behaviors although the cognitive symptoms of eating disorders 

(e.g., body dissatisfaction and weight concerns) are some of the strongest prospective 

predictors of the eventual development of an eating disorder.4,18–20 A longitudinal study that 

follows a single sample of participants through peak periods of risk using assessments of 

overall pathology as well as bulimic behaviors and cognitive symptoms is needed to provide 

corroborative data regarding changes versus stability in key types of disordered eating 

across development and time. Understanding when various eating disorder symptoms come 

online and increase (or decrease) is critical for identifying developmentally specific process 

(e.g., transition to college) that may contribute to different types of symptoms and different 

eating disorders.

Given the above data, this longitudinal study aimed to examine the developmental 

trajectories of a range of disordered eating symptoms in single sample of females assessed at 

the ages of 11, 14, 18, 21, and 25. We used a global measure of disordered eating to tap the 

overall levels of risk for a range of eating pathology across these critical risk periods. 

However, we also examined cognitive concerns, such as weight preoccupation and body 

dissatisfaction as well as bulimic behaviors, so that we could examine growth in these key 

symptoms as well. We modeled the developmental changes in disordered eating symptoms 

using latent growth curve models that allowed us to test the full range of developmental 

trajectories in our sample.

Method

Participants

Participants included 745 same-sex female twins from the Minnesota Twin Family Study 

(MTFS). The MTFS is a population-based, longitudinal study of reared-together female and 

male twins and their parents. Public databases were used to obtain the birth records used to 

identify twins born in the state of Minnesota. Notably, more than 90% of twins born 

between 1971 and 1985 were located. A detailed description of study recruitment and 

assessments can be found elsewhere.21 This study included data from a female cohort that 
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began assessments at approximately 11 years old (M = 11.7, SD = 0.46). Participants 

completed follow-up assessments at ages of 14 (M = 14.8, SD = 0.56), 18 (M = 18.3, SD = 

0.71), 21 (M = 21.0, SD = 0.62), and 25 (M = 25.1, SD = 0.66).

Disordered Eating

Minnesota Eating Behavior Survey—The Minnesota Eating Behavior Survey 

(MEBS)22a is a 30-item true/false self-report questionnaire that assesses disordered eating 

attitudes and behaviors. The Total Score on the MEBS is an overall measure of disordered 

eating composed of the following four subscales: Body Dissatisfaction (i.e., dissatisfaction 

with one’s size or shape), Weight Preoccupation (i.e., preoccupation with dieting, thinness, 

and weight), Binge Eating (i.e., thoughts about overeating or the tendency to binge eat), and 

Compensatory Behavior (i.e., the use of compensatory behaviors such as self-induced 

vomiting or diuretics for weight loss).

Importantly, the MEBS was adapted from the Eating Disorder Inventory (EDI) and 

modifications were made to the original EDI to tailor it for use with preadolescent children: 

(a) selecting a subset of EDI items to create a shorter measure, with an emphasis placed on 

items assessing eating attitudes and behaviors rather than personality traits; (b) simplifying 

the language of items to increase comprehensibility to girls as young as 9 years old; and (c) 

altering the scoring convention to true–false to simplify administration and interpretation. In 

the current samples, the internal consistency of the MEBS Total Score for the 11-, 14-, 18-, 

and 21-year-old girls ranges from .86 to .89.22 The internal consistency was also high for 

six-item Body Dissatisfaction (.83–.87) and eight-item Weight Preoccupation (.78–.85); 

however, similar to some previous research,23 internal consistency was much lower for 

seven-item Binge Eating and six-item Compensatory Behavior (.40–.72), particularly in the 

younger patients (.40–.66). Thus, the Binge Eating and Compensatory Behavior subscales 

were combined to form a “bulimic behavior” that showed more acceptable alphas ranging 

from .64 to .73 in the present sample. The MEBS Total Score and subscales, particularly 

Weight Preoccupation, Binge Eating, and Compensatory Behavior, demonstrated sufficient 

discriminant validity through its ability to differentiate between normal control participants 

and individuals with eating disorders.22 Concurrent validity has also been established 

through significant correlations (r >.78) between the MEBS Total Score and the Total Score 

from the Eating Disorders Examination Questionnaire (EDEQ), as well as correlations 

between the Body Dissatisfaction and the Weight Preoccupation subscales and 

corresponding subscales from the EDEQ (i.e., the Shape and Weight Concerns scales [rs >.

68]22).

Body Mass Index—Body mass index (BMI: weight [kg]/height2 [m]) was calculated 

using height and weight. Height was measured with an anthropometer, and weight was 

measured on a level platform scale with a beam and moveable weights.

aThe Minnesota Eating Behavior Survey (MEBS; previously known as the Minnesota Eating Disorder Inventory [M-EDI]) was 
adapted and reproduced by special permission of Psychological Assessment Resources, 16204 North Florida Avenue, Lutz, Florida 
33549, from the Eating Disorder Inventory (collectively, EDI and EDI-2) by Garner, Olmstead, Polivy, Copyright 1983 by 
Psychological Assessment Resources. Further reproduction of the MEBS is prohibited without prior permission from Psychological 
Assessment Resources.
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Statistical Analyses

Growth curve models were fit to the data using raw data maximum-likelihood estimation 

with Mplus computer software.24 Several hypothetical growth functions, based on suggested 

trajectories from extant research (Introduction) were estimated: no growth (i.e., a model 

assuming that the trajectory of change across all ages is a straight line), latent basis growth 

(i.e., an unrestricted model that allows for any form of change), linear growth (i.e., a model 

for which growth is characterized as a straight line with a constant rate of change across all 

ages), quadratic (i.e., a model that allows for a curved trajectory with one bend), no growth 

after age of 14 (i.e., a model that allows for increases or decreases up to age of 14 and then 

no significant changes), no growth after age of 18 (i.e., a model that allows for increases or 

decreases up to age of 17 and then no significant changes), and no growth after age of 21 

(i.e., a model that allows for increases or decreases up to age 21 and then no significant 

changes). The overall fit of these models was then compared using several indices, including 

the Bayesian Information Criterion (BIC),25 the Comparative Fit Index (CFI),26 and the 

Root Mean Square Error of Approximation (RMSEA).27 Lower BIC and higher CFI (i.e., 

values>.95) indicate better fitting models. The RMSEA is the preferred fit index in large 

samples,28 where RMSEA values of .06 or smaller are indicative of good model fit, and 

RMSEA values >.10 are indicative of poorer model fit.27

Missing data were imputed using full information maximum likelihood (FIML).24 FIML is 

the default method for estimating missing data in Mplus, and it works by estimating a 

likelihood function for each participant based on all available data at other time points.24 

The sample include 745 twins with data from at least two time points between ages of 11 

and 25. Valid data at each time point were as follows: 503 (68%) participants at all five time 

points, 154 (21%) at four time points, 54 (7%) at three time points, and 34 (5%) at two time 

points. As is typical of longitudinal research,29 the highest percentage of missing data was 

found at the older follow-up ages (i.e., 14% [108/745] at age of 18 and 11% [83/745] at age 

of 25) as compared to the younger ages (i.e., 7% [54/745] at age of 11, 8% [59/745] at age 

of 14).

Owing to the nonindependence of twin data, analyses were also run after randomly selecting 

one twin from each pair (n = 372). Importantly, the results for the MEBS Total Scale as well 

as each subscale were identical to the results reported herein (data not shown), and therefore, 

only the results from the full twin sample are reported.

Results

Descriptive Statistics

Raw means and standard deviations of the MEBS Total Score and subscales at each time 

point (i.e., 11, 14, 18, 21, and 25 years) are listed in Table 1. Total Score raw mean levels 

increased from 11 to 18 years, then stabilized somewhat from 18 and 21 years before 

increasing again at age of 25. Body Dissatisfaction exhibited a similar trajectory although it 

showed more steady increases across each time point. Weight Preoccupation showed an 

increase in scores when comparing the 11- and 25-year assessments although the trajectory 

of change varied in the intermediate ages with some increases and some decreases across 
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time (despite an overall net increase across all ages). Finally, the combined Binge Eating 

and Compensatory Behavior (i.e., bulimic behavior) scale exhibited a different pattern of 

change, with increases in scores from age of 11 through 18, but then apparent stability from 

age of 18 to 25. Overall, the findings suggest that the latent growth curve models will likely 

find similar increases in symptoms for the total score and cognitive symptoms of eating 

disorders across ages, but an intermixed pattern of increases and then stability will likely be 

found for bulimic behaviors.

Not surprisingly, mean BMI significantly increased at each time point (Table 1). The largest 

increase was from 11 to 14 years of nearly 3 kg/m2. Increases between the other time points 

were all close to 1 kg/m2.

Growth Curve Analysis

Latent growth curve models confirmed impressions. Estimated means for each growth curve 

model by MEBS scale are listed in Table 1. In terms of the Total Score, the estimated means 

from the latent, linear, and “no growth after age 21” models seemed to best approximate the 

raw data means for the MEBS Total Score. Specifically, fit statistics for the no growth, 

quadratic growth, and “no growth after age of 14” models indicated poor fits to the data, as 

shown by: (1) higher BIC values, (2) low CFI values, and (3) higher RMSEA values. In 

contrast, the latent, linear, “no growth after age of 18,” and “no growth after age 21” models 

provided improved fits to the data as indicated by the lower BIC values, higher CFIs, and 

lower RMSEAs for these models. When comparing these four models against each other, the 

linear model appeared to provide the best fit as this model had the lowest BIC and RMSEA 

value. The linear model also had a high CFI, although notably, the value of the CFI for the 

latent, “no growth after 18,” and “no growth after age of 21” models was almost equal to the 

CFI for the linear model. Nonetheless, the linear model was selected as the best-fitting 

model (Fig. 1) as the BIC is the preferred “standalone” measure of fit for models that are not 

nested.30

Nonetheless, there was some hint in the raw means for the MEBS Total Score that a model 

that allowed scores to increase to age of 18, and then level off at age of 21 before increasing 

to age of 25 might fit the data better. Thus, we fit an additional, post hoc model (the “growth 

until 18 and after 21” model, Table 1) that tested this model of change. Although the 

estimated means from the “growth until 18 and after 21” model more closely resembled the 

raw means, the fit statistics indicate that this model provided a poorer fit to the data, with a 

larger BIC as compared to the linear model (Table 1). Taken together then, the findings 

suggest that there is a linear increase in the levels of disordered eating from early 

adolescence to young adulthood for overall levels of disordered eating.

The findings for Body Dissatisfaction and Weight Preoccupation also showed increases in 

scores across time although the best fitting model varied somewhat by scale. The latent 

model provided the best fit to the data for Body Dissatisfaction as indicated by the lowest 

BIC, highest CFI, and a lower RMSEA. The latent model is the completely “unconstrained” 

model that allows the values to vary unrestricted across time. As shown in Figure 1, the 

estimated means from this model showed steady increases in Body Dissatisfaction scores 

from 11 to 25 years.
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In contrast, the linear model provided the best fit to the data for Weight Preoccupation 

scores as indicated by the lowest BIC, a higher CFI, and a lower RMSEA. The estimated 

means (Fig. 1) showed increases in scores on Weight Preoccupation from 11 to 25 years 

although increases were more modest than those observed for the Total Score and Body 

Dissatisfaction. It was somewhat surprising to find that the linear model provided the best to 

the Weight Preoccupation scores, given the somewhat inconsistent increases/decreases in 

scores across time (Table 1 and Fig. 1). In addition, in some ways, it was expected that the 

“no growth” model would provide the best fit to these data, given the more modest changes 

in scores across time. However, as noted above, there was an increase in Weight 

Preoccupation scores when comparing the 11- to the 25-year assessments, and the model 

likely picked up on these more substantial increases across the initial and final ages. The fact 

that the linear model provided a better fit to the data than the “no growth” model further 

suggests that increases across the full time period (age, 11–25 years) were statistically 

significant as the “no growth” model has the lowest degrees of freedom and would therefore 

be preferred if the changes were not statistically significant. Overall then, the results suggest 

that there are significant increases in Weight Preoccupation scores across time, even if the 

overall level of change is more modest than that observed for other disordered eating 

symptoms.

Finally, as expected from the raw means, the “no growth after age of 18” provided the best 

fit to the data for the combined Binge Eating and Compensatory Behavior Scale as indicated 

by the lowest BIC and RMSEA, and a higher CFI (Table 1). Estimated means closely 

followed the raw means and showed increases in bulimic behaviors from age of 11 through 

18, and then stability in these scores from 18 to 25 years.

Discussion

This study explored the developmental trajectories of a range of disordered eating symptoms 

in a large sample of females followed longitudinally from ages of 11 through 25. The 

findings revealed differential patterns of change across the different types of eating disorders 

symptoms. Although significant increases were observed in overall levels of disordered 

eating and cognitive symptoms across ages of 11 to 25, increases in bulimic behaviors were 

limited to adolescence as scores on the combined Binge Eating and Compensatory Behavior 

subscale leveled off and became stable from 18 to 25 years. Overall, the results are 

significant in highlighting variability in within-person changes in the different types of 

disordered eating symptoms that might have implications for etiological models and 

prevention efforts.

Our results replicate those from GUTS and extend previous longitudinal studies in 

adolescence (e.g., see Refs. 7–9,11) showing significant increases in several types of 

disordered eating symptoms across the adolescent period. The findings highlight 

adolescence as the most significant risk period for the onset of eating pathology. The fact 

that all types of disordered eating increased from 11 to 18 years suggests that prevention and 

intervention efforts would do well to focus on the adolescent time period as a period of 

particularly high risk for the development of clinical eating disorders. Although clinical 

eating disorders often persist into adulthood, our data show that the symptoms themselves 
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(including the cognitive and behavioral symptoms) often develop and have their first onset 

during adolescence. This pattern of increasing adolescent risk for all symptoms may at least 

partially explain the reason why the highest incidence and point prevalence of partial and 

full syndrome AN and BN is before age of 18 (see Ref. 10). Targeting symptoms of these 

disorders in early adolescence may therefore help stave off later increases in disordered 

eating and the development of full-blown eating disorders, particularly as some of the 

symptoms we examined (e.g., body dissatisfaction) have been shown to intensify the effects 

of other risk factors for eating disorders, including levels of negative affect (e.g., Ref. 18).

Notably, when examined separately, disordered eating symptoms showed differential 

trajectories of change beyond the adolescent time period. Although overall disordered eating 

levels, body dissatisfaction, and weight preoccupation continued to increase from 18 to 25 

years, bulimic behaviors showed stability across this adolescent to young adulthood 

transition. These findings suggest that the continued increase in overall disordered eating 

scores from late adolescence to young adulthood may be primarily driven by the changes in 

cognitive concerns about weight and body image, rather than disordered eating behaviors, 

such as binge eating.

Interestingly, steady increases in the cognitive symptoms corresponded with an increasing 

BMI of approximately 1 kg/m2 every 3 years from age of 11 (BMI mean = 19.41 [SD = 

3.76]) to age of 25 (BMI mean = 25.68 [SD = 6.02]). Importantly, this increase corroborates 

the previous findings from the GUTS cohorts13,31 and data showing that women in young 

adulthood gain weight at higher rates than females in other age groups.32 This rise in BMI 

might be one reason why concerns about body weight/shape continue to increase into young 

adulthood, whereas other symptoms (e.g., binge eating and purging) that may be less 

directly predicted by increases in BMI remain stable. Interestingly, the cognitive body 

weight/shape symptoms also tend to persist after partial and full recovery from eating 

disorders,33 suggesting that their expression, once established, is rather intractable. Taken 

together then, our data and those of others15 clearly highlight the need for a sustained 

prevention and treatment focus on the cognitive symptoms of eating disorders across the 

development to decrease symptom expression and maintenance across time. Importantly, 

eating disorder prevention programs have been developed with a focus on decreasing 

symptoms such as body dissatisfaction and weight preoccupation. These programs have 

helped to decrease eating disorder symptoms in adolescents and college-aged women34,35; 

however, they have not focused on preadolescence or young adulthood beyond the college 

years (see review by Stice et al.34). Our findings support the importance of these prevention 

programs and also highlight the need to establish programs in preadolescence when eating 

disorder behaviors are first emerging. Additionally, our results suggest that prevention 

efforts should be applied across development, into the postcollege age, to address the 

increasing body image concerns.

As noted briefly above, there was a lack of change in bulimic behaviors after age of 18. Two 

previous studies examined these behaviors across the adolescent/young adult transition, and 

both also found that the rates of bulimic behaviors remained stable from adolescence into 

young adulthood.12,13 Our study extended these findings by showing that stability of 

expression extends through the entire peak period of risk for eating disorders (i.e., through 
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age of 25). Similar to the findings for cognitive symptoms, our results have implications for 

prevention and intervention efforts; most importantly, interventions should focus on the 

adolescent period as a sustained focus here could potentially stave off peak periods of 

symptom expression for the behaviors. Applying such strategies later in the trajectory, after 

bulimic behaviors have stabilized in young adulthood, might be much less beneficial for 

preventing the onset of these symptoms and BN. Indeed, in aggregate, our data suggest that 

adolescence (and possibly preadolescence) should continue to be a heavy focus of 

prevention programs for all eating disorders symptoms even if continued prevention efforts 

are needed into young adulthood for specific types of eating disorder symptoms (e.g., the 

cognitive symptoms).

Despite the many strengths of this study (e.g., longitudinal design and assessment across 

multiple periods of risk), there were some limitations that should be noted as well. First, the 

sample size may have prohibited the detection of subtle differences in some scores (e.g., 

MEBS Total Score possible stability from 18 to 21 years). Thus, the results need to be 

replicated in a larger sample. Nonetheless, the findings provided initial evidence for the 

trajectory of overall levels of disordered eating as well as changes in cognitive symptoms 

and bulimic behaviors across several key developmental periods.

Second, our assessments were completed every 3 years instead of annually. Although the 

ages assessed covered many of the major developmental transitions from preadolescence to 

adulthood, we still missed critical “events” (e.g., pubertal development; transition to college) 

that could impact developmental trajectories of risk. Future studies should attempt to 

conduct more frequent assessments across these critical time periods.

Third, we did not examine all types of disordered eating. Most notably, dietary restraint was 

not included in the present investigation. The previous research is limited, but findings thus 

far have shown increases in dietary restraint during adolescence7 and relative stability of 

restraint and dieting behaviors from late adolescence into young adulthood.35 This pattern of 

results follows that observed for bulimic behaviors, but additional research is needed to 

confirm these impressions.

Finally, our study only examined the trajectories of disordered eating from preadolescence 

into young adulthood and cannot speak to developmental changes before or after these age 

periods. The studies in childhood have suggested the stability of low levels of disordered 

eating prior to puberty (Ref. 36). The studies examining the transition from young-to-middle 

adulthood have been mixed, with some showing decreases in disordered eating levels,37,38 

some showing stability,39,40 and another reporting increases in some symptoms (e.g., EDI 

hunger) and decreases in others (e.g., binge eating41). These studies collectively suggest that 

we have captured the main period of growth in disordered eating levels (i.e., adolescence) 

and that other developmental periods likely show either decreases or stability in risk. 

Additional research is needed to confirm these impressions and to develop a more 

comprehensive model of developmental changes in disordered eating across the lifespan.
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Figure 1. 
Raw means and estimated means for the best-fitting models. (a) MEBS Total Score raw 

means and estimated means for the linear model allowing for a constant rate of change 

across all ages. (b) Body Dissatisfaction raw means and estimated means for the latent 

model, which is an unrestricted model allowing for any form of change across age. (c) 

Weight Preoccupation raw means and estimated means for the linear model allowing for a 

constant rate of change across all ages. (d) Bulimic Behaviors raw means and estimated 

means for the no growth after age of 18 model allowing for changes up to age of 18 and then 

no change from 18 to 25 years.
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s 

fo
r 

in
cr

ea
se

s 
or

 d
ec

re
as

es
 u

nt
il 

ag
e 

of
 1

8,
 

st
ab

ili
ty

 th
ro

ug
h 

ag
e 

of
 2

1,
 a

nd
 in

cr
ea

se
s 

or
 d

ec
re

as
es

 u
nt

il 
ag

e 
of

 2
5)

. T
he

 b
es

t-
fi

tti
ng

 m
od

el
 is

 in
di

ca
te

d 
by

 b
ol

d 
fo

nt
.
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