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Abstract

Objective—Using a community adolescent sample, we aimed to (a) empirically-derive eating 

disorder (ED) symptom groups, (b) examine the longitudinal stability of those groups over 10 

years, and (c) identify risk factors associated with ED group stability and transition through young 

adulthood.

Method—Young people (N=2,287) from the Project EAT cohort participated at baseline (1998–

1999) and at 10-year follow-up (2008–2009). Participants completed anthropometric measures at 

baseline and self-report surveys on disordered eating symptoms and risk factors at both time 

points. Latent transition modeling was used to test the first two aims and multinomial logistic 

regression was used for the third aim.

Results—Three groups emerged and were labeled as: (a) asymptomatic, (b) dieting, (c) 

disordered eating (e.g., binge eating, compensatory behaviors). Stability of group membership 

over 10 years was highest for those in the asymptomatic group, while those in the dieting group 

showed equal likelihood of transitioning to any group. There was a 75% chance that those in the 

disordered eating group would continue to belong to a symptomatic group 10 years later. We 

found that these transitions could be predicted by baseline risk factors. For example, adolescents 

with one standard deviation higher depressive symptoms than their peers had 53% higher odds 

(OR = 1.53, 95% CI 1.09–2.16) of transitioning from the asymptomatic group to the disordered 

eating group.

Discussion—Transition among ED groups is relatively common during adolescence and early 

adulthood. By targeting risk factors such as self-esteem and familial factors in early adolescence, 

prevention efforts may be improved.
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Eating disorder (ED) symptoms often begin in adolescence with prevalence increasing over 

development. For example, rates of binge eating in adolescent girls increase 14% to 25% 

from mid to late adolescence (1–4), with the peak age of ED onset between 16 to 20 years 

old (5). Although engaging in early disordered eating is predictive of engaging in the same 

behaviors years later (6), there is evidence that individuals engaging in such behaviors may 

(a) transition to different forms of disordered eating (e.g., binge eating to restricting) or (b) 

transition to be asymptomatic over time (e.g., 7–9). However, to date, the majority of 

stability and transition studies in community samples have examined ED symptoms (e.g., 

10) or pre-determined ED diagnostic groups (e.g., 8,11). Thus, little is known about how ED 

behaviors and symptoms empirically group together in early adolescence and how 

individuals shift among the groups over time. In particular, few studies have investigated the 

longer-term stability and transition of ED symptom groups from adolescence to adulthood 

and the associated risk factors. This is important because the heterogeneity of ED symptoms 

and behaviors in community samples cannot be captured by diagnostic groups as at-risk 

individuals are typically missed. Furthermore, empirical classifications tend to perform 

better than single symptoms or even diagnostic categories (12). Thus, it is critical to identify 

representative, empirically-derived ED groups and to examine how and why individuals 

transition between groups from adolescence to adulthood. This would have important 

implications for identifying at-risk teens and improving prevention and intervention efforts 

for certain groups of individuals.

Few studies have investigated the longitudinal stability and transition of empirically-derived 

ED symptom groups in community samples of adolescents (13,14). Some studies have used 

college-aged individuals (e.g., 15,16) and have thus missed out on the peak time of symptom 

onset and transition. One study by Kansi and colleagues (13) found evidence of both 

stability and transition in adolescents. The authors followed 623 Norwegian girls aged 13–

14 for seven years and focused on stability of groups over time. They empirically identified 

eight clusters: (a) a mixed symptoms group, (b) a mild bulimic and dieting group, (c) a 

pronounced bulimic and dieting group, (d) a restrictive group, (e) a dieting-only group, (f) a 

mild bulimic symptom group, and (g) two asymptomatic groups. Most groups were stable 

over time, though some girls in the mild bulimic group, the pronounced bulimic group, and 

the mixed symptoms group tended to change membership over time. In terms of associated 

risk factors, they did not find support for their hypothesis that low self-esteem and high 

unstable self-perceptions (e.g., unstable identity) were risk factors for later disordered eating 

(13).

Another study with a British community sample empirically identified three ED groups at 

age 14: (a) an asymptomatic group, (b) an overweight group who endorsed overeating and 

binge eating as well as weight-control behaviors, and (c) a group that resembled bulimia 

nervosa (BN) with normal weight, and high probability of engaging in weight control 

behaviors and binge eating (14). They found that most girls in the symptomatic groups at 

age 14 stayed in a symptomatic group at ages 16 and 18, though transitioned between them, 

and that fewer girls transitioned to the asymptomatic group from the BN group by age 18. 

Overall, the authors concluded that adolescence is a transitory time with ED groups showing 

little stability over four years.
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These studies have advanced our understanding of how ED behaviors group together and 

how adolescents may transition between them over a period of four and seven years (13,14); 

however, there were two primary limitations of those studies. First, the two studies we 

identified that examined transitions over time using empirical classifications (13,14) did not 

capture the full transition into adulthood. That is, we do not know how individuals would 

transition between groups from adolescence to independent adulthood (e.g., the age after 

which individuals are typically out of college). Second, these studies did not examine or 

identify any relevant risk factors. In order to expand on this literature and address these 

limitations and those mentioned in the first paragraph of the introduction, we aimed to (a) 

use advanced statistical modeling, latent transition analysis (LTA), to empirically identify 

groups of ED symptoms and examine the longitudinal stability of the identified groups 

during a 10-year critical developmental time period from adolescence to adulthood in a 

large, non-clinical sample; and (b) identify risk factors associated with group transition. 

Based on ED risk and maintenance literature, we examined the following risk factors: (a) 

weight risk factors, such as body mass index (BMI), weighing oneself often, and body 

dissatisfaction (17–20); (b) psychological risk factors, such as depressive symptoms, 

suicidality, substance use, and low self-esteem (1,9–11,17,18,21,22); and (c) socio-
environmental risk factors, such as low parental support, infrequent family meals, and being 

teased about one’s weight (17,23,24).

Method

Sample

Project EAT (Eating and Activity in Teens and Young Adults) is a longitudinal study of 

eating-related, anthropometric and psychosocial factors among young people. Participants 

were male and female middle and high school students in and around Minneapolis/St. Paul, 

Minnesota assessed in early/middle adolescence (EAT-I; age 11–18 years) from 1998–1999 

and 10-years later (EAT-III; age 21–29) in early/middle young adulthood. Middle and high 

school are obligatory in the United States and thus this sample represents a community-

based population. Of the original 4,746 participants at EAT-I, 1,304 (27.5%) participants 

were lost to follow-up for various reasons, primarily due to missing contact information 

(n=411) or lack of address at follow-up (n=712). Of the 3,422 surveys sent out, 2,287 

participants completed EAT-III, 10 years later. Thus, the sample in the current study is 

n=2,287. However, to account for loss at follow-up, inverse probability weights were applied 

to the sample in each model so that inferences could be drawn from the original sample of 

4,746 adolescents.1 All study protocols were approved by the University of Minnesota’s 

Institutional Review Board.

Survey Measures2

ED symptom indicators—To replicate and be consistent with prior Project EAT studies 

(8,25) and to capture all relevant ED symptoms, the following variables were selected as the 

indicators of the latent groups. Importantly, these items have previously been mapped onto 

1Readers are referred to Neumark-Sztainer and colleagues (6) for more information on attrition and weighting.
2Survey measures were pilot tested at before administration of both EAT-I and EAT-III. Test-retest reliabilities for items from EAT-I 
and EAT-III that did not change substantially after pilot testing are reported.
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DSM-IV (26) diagnostic criteria for AN, BN, and BED (8,25). Low weight status was based 

on Body Mass Index (BMI), which was calculated using measured height and weight at 

EAT-I and self-reported height and weight at EAT-III (test-retest: r = 0.99). Self-reported and 

measured BMI were highly correlated (r = 0.86). Respondents were categorized by age and 

gender specific BMI z-score using cut-points based on Must and colleagues (27) and low 

weight status was scored as being below the 15th percentile of BMI z-score (25). For trying 
to lose weight, participants responded yes or no to the item “Are you currently trying to lose 

weight?” (test-retest EAT-I: r = 0.59; test-retest EAT-III: proportion concordant = 0.92). Fear 
of weight gain was assessed as answering, “strongly agree,” to the statement, “I am worried 

about gaining weight” (test-retest EAT-I: r = 0.72; test-retest EAT-III: r = 0.63). Body image 
distortion (25) was determined by two indicators: BMI and responses to one of two items. 

Normal weight or slightly underweight respondents between the 15th and 85th percentiles of 

BMI (i.e., between 18.5 and 25 kg/m2) for their age and gender were classified as having 

body image distortion if they responded “somewhat overweight” or “very overweight” to the 

following item: “At this time, do you feel that you are: very underweight, somewhat 

underweight, about the right weight, somewhat overweight, or very overweight?” (test-retest 

EAT-I: r = 0.66, test-retest EAT-III: r = 0.83). For low weight participants below the 15th 

percentile of BMI, (roughly equivalent to or below 18.5 kg/m2), if their response to the item 

assessing ideal weight, “At what weight do you think you would look best?” was less than 

their current weight, then they were classified as having body image distortion (test-retest 

EAT-I: r = 0.24, test-retest EAT-III: r = 0.97). Participants were classified as having binge 
eating with loss of control if they answered “yes” to both of the questions, “In the past year, 

have you ever eaten so much food in a short period of time that you would be embarrassed if 

others saw you?” (test-retest EAT-I: kappa = 0.64, test-retest EAT-III: proportion concordant 

= 0.92) and, “During the times when you ate this way did you feel you couldn’t stop eating 

or control what or how much you were eating?” (test-retest EAT-I: kappa = 0.23, test-retest 

EAT-III: proportion concordant = 0.84). Frequency of binge eating was assessed by asking 

participants who endorsed binge eating with loss of control, “How often, on average, did you 

have times when you ate this way?” (test-retest EAT-I: r =0.83, test-retest EAT-III: r = 0.47). 

Those who answered either “a few times a week” or “nearly every day” to this question were 

classified as binge eating frequently. Distress about binge eating was assessed by asking 

respondents who endorsed binge eating, “In general, how upset were you by overeating?” 

(test-retest EAT-I: r = 0.77, test-retest EAT-III: r = 0.84). Those who answered “some” or “a 

lot” were classified as having distress about bingeing. Finally, participants who endorsed one 

or more of the following were classified as engaging in compensatory behaviors: (a) purging 

(self-induced vomiting) in order to lose weight or keep from gaining weight during the past 

year (test-retest EAT-I: kappa = 0.58, test-retest EAT-III: proportion concordant = 0.98), or 

(b) laxative use in order to lose weight or keep from gaining weight during the past year 

(test-retest EAT-I: kappa = 0.29, test-retest EAT-III: proportion concordant = 0.98).

Predictor Variables at EAT-I of Transitions between ED Symptom Groups3

Weight-related risk factors—BMI was calculated from anthropometric measures of 

height and weight at EAT-I. Frequency of self-weighing was measured on four-point Likert 

3All variables used to predict transition between latent categories were measured at EAT-I.
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scale (1 = Strongly disagree to 4 = Strongly agree) to the item, “How strongly do you agree 

with the statement ‘I weigh myself often’” (test-retest: r = 0.70). Body satisfaction was 

measured on a five-point Likert scale to items assessing how satisfied participants were with 

10 parts of their body (e.g., hips, height, stomach, etc.). Score was the sum of these 10 items 

(Cronbach’s alpha = 0.92, scale ranges from 10 to 50) with higher scores representing more 

body satisfaction.

Psychological risk factors—Depressive symptoms were measured as the sum of six 

items from the Kandel and Davies (28) Depressive Mood Scale. Items were scored on a 

three-point Likert scale. Higher scores represent greater depressive symptoms (Cronbach’s 

alpha = 0.82). Self-esteem was assessed by six items from the Rosenberg Self-Esteem scale 

(29). Items were scored on a four-point Likert scale. Higher scores represent greater self-

esteem (Cronbach’s alpha = 0.74). For substance use, respondents were asked how often 

during the past 12 months they had used cigarettes, beer, wine or hard liquor or marijuana 

(test-retest: cigarettes r = 0.78, alcohol r = 0.68, marijuana r = 0.72). If the respondent 

reported using any substance “a few times” or more frequently, they were classified as 

having used a substance. Suicidal ideation was measured as a “yes” response to the question, 

“Have you ever thought about killing yourself?” (test-retest: r = 0.78). Lastly, suicide 
attempt was measured as a “yes” response to the question, “Have you ever tried to kill 

yourself?” (test-retest: r = 0.79).

Socio-environmental risk factors—Weight teasing by peers was assessed categorically 

(yes/no) with the question, “Have you ever been teased or made fun of by other kids because 

of your weight?” (test-retest: kappa = 0.59). Weight teasing by family was assessed 

categorically (yes/no) with the question, “Have you ever been teased or made fun of by 

family members because of your weight?” (test-retest: kappa = 0.78). Family 
communication/caring (30) was measured using the mean of responses to four items scored 

on a five-point Likert scale (Cronbach’s alpha = 0.68), with lower scores indicating lower 

family communication/caring. The following questions were asked for both mother and 

father: (a) “How much do you feel you can talk to your mother/father about your problems?” 

(b) “How much do you feel your mother/father cares about you?” Family meal frequency 
(31) was measured with the question, “During the past seven days, how many times did all, 

or most, of your family living in your house eat a meal together?” The six responses, which 

ranged from never to more than seven times, were converted to a continuous scale (test-

retest: r = 0.73).

Demographic variables—Age, gender, race, and household socioeconomic status (SES) 

were self-reported and used as covariates in the current study (See Table I). Race was 

categorized into white and non-white, while SES (based primarily on parent education level) 

was classified as low, middle and high (32).

Data Analysis

Latent transition analysis (LTA; 33) was used to: (a) identify ED symptom groups 

underlying eight symptom indicators at EAT-I and EAT-III and (b) estimate transition 

probabilities between those groups. Figure I outlines the LTA model. Because the number of 
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latent groups underlying the symptoms in this sample was initially unknown, models with 

two to six groups at each time point were fit to determine the best number of symptom 

groups in the sample. Relative model fit statistics (Bayesian Information Criteria; BIC and 

adjusted BIC; aBIC) as well as parsimony and interpretability of the model were used to 

determine the number of groups. For these exploratory analyses, no constraints were placed 

to force the item-response probabilities defining the groups to be the same across time, 

allowing for the possibility of different symptom groups to emerge. Because the item-

response probabilities were found to be very similar across time, a final LTA was fit 

constraining them to be the same. Residual covariances of the indicators within classes were 

examined. Because of multiple comparisons, residual covariances between indicators were 

freed in the final model if the covariances were significant at p < 0.001.

When the best fitting LTA model was identified, we then modeled predictors of the 

transitions from one ED symptom group at EAT-I to a different symptom group at EAT-III. 

Multinomial logistic regression was used to test the association of EAT-I predictor variables 

with transitions between ED symptom groups. Odds ratios and 95% confidence intervals for 

the transitions are reported for all significant predictors. All models were adjusted for age, 

race, gender and socioeconomic status. Additional models were run to determine if the 

transition probabilities of the effect of the predictors differed by gender. However, due to 

small sample sizes in some latent groups, the estimates predictor effects were unreliable, 

especially for boys, so results are only presented for the main effect of gender. Analyses 

were done using MPlus7.4.

Results

Number of Latent Groups

The LTA with three groups at each time point showed best fit to the data (Table II) and 

demonstrated interpretable differences between the groups. Specifically, the three groups 

that emerged from the LTA were labeled as: (a) asymptomatic, characterized by the low 

probabilities of endorsing any symptoms; (b) dieting, characterized by high probabilities of 

endorsing “trying to lose weight” with low probabilities of any overt ED behaviors; and (c) 

disordered eating, characterized by high probabilities of most ED symptoms, including 

binge eating and compensatory behaviors. Table III lists the probabilities of responding 

“yes” to the indicator variables for each group.

Group Stability and Transition

The probability of transitioning between groups is shown in Table IV. Individuals who 

belonged to the asymptomatic group and the dieting group at EAT-I were most likely to 

remain in the same groups 10 years later (62–64% probability for both groups). For those in 

the dieting group at EAT-I, there was about equal likelihood (19% probability) of worsening 

symptoms and transitioning to the disordered eating group as there was improving and 

transitioning to the asymptomatic group (18% probability) 10 years later. Individuals in the 

disordered eating group at EAT-I, however, seemed to have somewhat similar likelihoods of 

belonging to a symptomatic group at EAT-III (e.g., the probability of staying in the 
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disordered eating group was 35% and the probability of transitioning to the dieting group 

was 39%), with a slightly lower likelihood of transition to the asymptomatic group (26%).

Predictors of the Transitions between Groups

Four EAT-I variables significantly predicted at least one of the possible transitions between 

latent groups from EAT-I to EAT-III. Three psychological predictors [self-esteem, depressive 

symptoms, and substance use] significantly predicted at least one transition (see Table V for 

odds ratios). Adolescents with one standard deviation higher self-esteem than their peers had 

a 37% lower odds (OR= 0.63, 95% CI 0.44–0.91) of transitioning from the asymptomatic 

group to the disordered eating group. Those with one standard deviation higher depressive 

symptoms than their peers had a 57% higher odds (OR = 1.57, 95% CI 1.08–2.27) of 

transitioning from the asymptomatic group to the disordered eating group and a 44% lower 

odds (OR=0.56, 95% CI 0.35–0.89) of transitioning from the disordered eating group to the 

dieting group. Adolescents who endorsed substance use at EAT-I had a 36% greater odds 

(OR = 1.36, 95% CI 1.05–1.77) of transitioning from the asymptomatic group to the 

disordered eating group than a participant who did not endorse substance use. One socio-
environmental predictor [family communication/caring] significantly predicted at least one 

transition. While a one standard deviation higher family communication/caring than peers 

was associated with a 34% lower odds (OR =0.66, 95% CI 0.50–0.87) of transitioning from 

the asymptomatic group to the disordered eating group, it was also associated with a 41% 

lower odds (OR = 0.59, 95% CI 0.39–0.88) of transitioning from the dieting group to the 

asymptomatic group. However, this is a less severe transition with a relatively low 

prevalence (18%). Family weight teasing approached statistical significance for the 

transition from asymptomatic to disordered eating. Adolescents with one standard deviation 

higher family weight teasing than their peers had a 38% higher odds (OR = 1.38, 95% CI 

1.00–1.89) of transitioning from the asymptomatic group to the disordered eating group. 

BMI, frequency of self-weighing, body dissatisfaction, suicide ideation, suicide attempt, 

family meal frequency, and weight teasing by peers were not significantly associated with 

any of the transitions between latent groups.

Gender was also a significant predictor of the transition between latent groups. Female 

respondents showed greater odds of transitioning to a more symptomatic group at 10-year 

follow-up than male respondents: females had (a) a three times greater odds (OR = 3.20, 

95% CI 2.16–4.61) of transitioning from the asymptomatic group to the dieting group and 

(b) a four times greater odds (OR = 4.70, 95% CI 2.57–8.67) of transitioning from the 

asymptomatic group to the disordered eating group than males.

Discussion

To our knowledge, this is the first study to empirically derive ED symptom groups and 

examine both (a) the stability of and transition between those groups within a community 

adolescent sample over 10 years and (b) the associated risk factors for transition. Three 

groups of ED symptoms (asymptomatic, dieting, and disordered eating) were identified; 

further, while there was a high probability of stable ED group membership over 10 years 

(particularly for those in the asymptomatic and dieting groups), there was also a notable 
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probability of transitioning to a different group. Transitions between groups could be 

predicted by particular psychological and socio-environmental risk factors present in 

adolescence.

Many adolescents begin or continue to struggle with disordered eating through early 

adulthood. There was a 40% chance that individuals, particularly females, who were 

asymptomatic at baseline would transition to one of the two symptomatic groups by 

adulthood. This finding is consistent with prior work from Project EAT, which found that 

one-third of asymptomatic adolescents became symptomatic five years later (8). Findings 

also suggest that once ED behaviors begin, they are very difficult to stop, which is also 

consistent with prior work which followed adolescents for four years (14). Unfortunately, we 

found that there was a 75% chance that those with more severe pathology during 

adolescence (e.g., disordered eating group) would continue to belong to the disordered 

eating group or transition to the dieting group over the 10-year follow-up. This finding is 

striking, highlighting early ED symptoms as risk factors for continued ED behaviors (e.g., 

34,35) and the importance of early prevention and intervention effects (36).

Despite adolescence and young adulthood being a significant developmental time period for 

ED symptom onset and maintenance (34,35), the current findings suggest several positive 

and promising outcomes. First, consistent with prior studies (13,14) most participants had 

membership in the asymptomatic group at both time points. Second, if adolescents belonged 

to the asymptomatic group at baseline, they were most likely to continue to belong to that 

group 10 years later. Third, if adolescents engaged in severe ED behaviors (e.g., disordered 

eating group), there appeared about a 25% chance that they would be asymptomatic by 

young adulthood, suggesting that a notable portion of adolescents with disordered eating do, 

indeed, get better. It remains unknown, however, whether individuals improved on their own, 

as a result of treatment, or perhaps a combination of the two.

Substance use, self-esteem, and depressive symptoms were found to be meaningful 

predictors of symptom group transition. Contrary to Kansi and colleagues (13), which 

reported null longitudinal findings, we found that the lower one’s self-esteem in 

adolescence, the more likely one was to transition to a more severe symptom group over 

time. In this way, higher self-esteem appears to be a protective factor. Depressive symptoms 

and substance use, on the other hand, appear to be risk factors for transitioning or remaining 

in a more severe ED group over time. Similarly, the same was found to be true for the socio-

environmental risk factor of family weight teasing, which approached statistical significance. 

It appears that family weight teasing is more influential and powerful to an adolescent than 

peer weight teasing, as this was not a significant risk factor. Thus, one possibility is that 

individuals are at particular risk for disordered eating in early adulthood if family teased 

them about their weight and they experienced depressive symptoms during adolescence. It 

may be the case that individuals engage in disordered eating in an effort to cope, or perhaps 

to improve their mood or alleviate their negative affect (e.g., 37), which may result from 

weight teasing. Another interpretation is that individuals are at risk to engage in disordered 

eating if they are already engaging in other risky behaviors, like substance use.
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In examining risk factors for transitioning between groups, we found little evidence that any 

of the variables predicted whether someone remained stable in the disordered eating group 

or transitioned out to the asymptomatic group. The contradictory findings relating family 

communication/caring to group transition in both directions provide unclear interpretations. 

However, we do know that this transition and stability occurs and we recommend that future 

research aim to identify factors that are associated with stability in a more severe ED group. 

Moreover, despite the other risk factors having prior evidence in the field, they do not appear 

to be important for symptom group transition in this longitudinal sample, including body 

dissatisfaction. This may be a result of assessment methodology or perhaps those factors are 

more relevant for symptom onset and less relevant for symptom transition. Further research 

is needed to clarify this.

These findings have important clinical implications. Many individuals endorse ED 

symptoms during adolescence and continue to throughout the transition into early adulthood. 

This high prevalence stresses the importance of early detection and intervention for ED 

symptoms, particularly among young girls. Along these lines, our results also indicate the 

importance of regular screening for a broader range of psychological and socio-

environmental variables. A significant likelihood of transitioning from one symptom group 

to another was predicted by four key variables (low self-esteem, depressive symptoms, 

substance use, and family communication/caring), thus underscoring the importance of 

attending to the individual’s psychological and socio-environmental context as well as 

multiple risky behaviors. For best care practices, healthcare and school-based professionals 

should inquire about a broad range of behavioral and emotional concerns. One possibility is 

that these screenings can lead to referrals for group skills training and/or therapy services to 

address individuals’ more specific problems. Of course, these interventions are likely to take 

time.

This study has notable strengths, including its large, diverse community sample, the 

inclusion of males and females, the longitudinal 10-year design, and the identification of 

empirically-derived ED symptom groups to build upon prior work to enhance the field’s 

understanding of the transition of ED symptoms. However, there are also limitations. First, 

we relied on self-report questionnaires to assess risk factors and behaviors in our sample. 

Thus, it is not known if we would have found different results by including interviews that 

may have provided more in-depth information. For example, the item used to assess self-

weighing did not assess specific frequencies of self-weighing; thus “I weigh myself often” 

may have been interpreted differently by individuals. Second, despite the fact that we used 

the same indicator items as Ackard and colleagues (8), we employed LTA, which 

empirically identifies groups, and as a result, we identified different groups than those pre-

determined by Ackard and colleagues (8). Future work on diagnostic or symptom transitions 

would benefit from including individuals at early ages such as pre-adolescence, as well as 

including broader psychological, familial, and environmental factors, to clarify factors 

contributing to the onset and transition of symptoms over time and by gender. Third, this 

study utilized two assessment point over a 10-year period and thus cannot determine the 

timing of symptom onset and transition, including identification of remission and relapse. 

Future studies may benefit from including multiple data points. Fourth, some of the test-

retest scores for EAT-I were low for some ED symptom indicators, which may be of a result 

Pearson et al. Page 9

Int J Eat Disord. Author manuscript; available in PMC 2018 July 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



of (a) higher impulsivity and thus greater variability in behaviors during adolescence and/or 

(b) a selection bias for more reliable, consistent respondents by EAT III due to participant 

drop out over the 10-year follow up.

In conclusion, using LTA, we empirically-derived distinct ED symptom groups in a sample 

of community adolescents and found that the stability of symptom groups appeared to be 

more common among the asymptomatic and dieting groups than the disordered eating 

group. Some of the transitions from one group to another across time could be attributed to 

one or more of four significant predictors: low self-esteem, depressive symptoms, substance 

use, family communication/caring.
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Figure 1. 
This figure shows the model tested in the LTA. Indicator variables that created the groups are 

represented by the white boxes and predictor variables that predicted group transition are 

represented by the gray boxes. Tested Latent Transition Model of Eating Disorder 

Symptoms

Pearson et al. Page 13

Int J Eat Disord. Author manuscript; available in PMC 2018 July 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Pearson et al. Page 14

Table I

Baseline Demographics for Sample Followed to EAT-III (n = 2287)

Sex Percent (n)

    Male 45.04% (1030)

    Female 54.96% (1257)

Race  

    White 48.4% (1458)

    Black or African American 18.6% (212)

    Hispanic 5.9% (89)

    Asian 19.6% (373)

    Hawaiian or Pacific Islander 0.49% (8)

    Native American 3.3% (65)

    Mixed 3.8% (60)

SES  

    1 (Low) 11.83% (264)

    2 (Lower Middle) 16.00% (357)

    3 (Middle) 25.77% (575)

    4 (Upper Middle) 28.73% (641)

    5 (High) 17.66% (394)

Grade Level at Baseline  

    7th 24.59% (559)

    8th 5.19% (118)

    9th 0.40% (9)

    10th 56.93% (1294)

    11th 9.41% (214)

    12th 3.48% (79)

NOTE: Percents have been weighted by non-response propensity to reflect the original EAT 1 sample population. N’s are unweighted.
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Table II

Goodness of Fit (BIC) for LTA Using Different Numbers of Groups

Number of Classes* BIC** aBIC**

2 23066.86 23006.5

3 21845.33 21743.66

4 22002.96 21751.96

5 22365.07 21907.56

*
Unconditional LTAs were run specifying 2 to 5 latent groups

**
The lowest BIC and aBIC represent the best fit with 3 groups
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Table IV

Probabilities of Transitioning between Groups over a Ten-Year Period (from EAT-I to EAT-III)*

EAT-III

Asymptomatic Dieting Disordered
Eating

EAT-I

Asymptomatic: % (n)**1441 64% (922) 30% (432) 6% (86)

Dieting: % (n)**617 18% (111) 62% (383) 19% (117)

Disordered Eating: %

(n)**229 26% (60) 39% (89) 35% (80)

*
Note. Percents may not add to 100 due to rounding

**
LCA assigns probability of group membership to each individual, so ns are estimated and not exact.
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Table V

Odds Ratios* [95% CI] for Significant Associations between Risk Factors and Transition

BMI**

Frequency of Self-
Weighing

EAT-III

     EAT-I

Asymptomatic Dieting Disordered Eating

Asymptomatic 1 [Ref] 0.94 [0.77 to 1.15] 1.04 [0.78 to 1.39]

Dieters 1.06 [0.61 to 1.82] 1 [Ref] 1.14 [0.88 to 1.48]

Disordered
Eating 1.53 [0.94 to 2.47] 1 [0.69 to 1.45] 1 [Ref]

Body Satisfaction

EAT-III

     EAT-I

Asymptomatic Dieting Disordered Eating

Asymptomatic 1 [Ref] 1.04 [0.82 to 1.31] 0.9 [0.65 to 1.27]

Dieters 1.11 [0.49 to 2.51] 1 [Ref] 0.85 [0.59 to 1.23]

Disordered
Eating 1.84 [0.41 to 8.26] 1.31 [0.7 to 2.44] 1 [Ref]

Depressive
Symptoms

EAT-III

     EAT-I

Asymptomatic Dieting Disordered Eating

Asymptomatic 1 [Ref] 1.03 [0.83 to 1.27]
1.57 [1.08 to

2.27]***

Dieters 1.05 [0.71 to 1.55] 1 [Ref] 1.13 [0.84 to 1.53]

Disordered
Eating 0.63 [0.35 to 1.11]

0.56 [0.35 to

0.89]*** 1 [Ref]

Self Esteem

EAT-III

     EAT-I

Asymptomatic Dieting Disordered Eating

Asymptomatic 1 [Ref] 1.21 [0.98 to 1.49]
0.63 [0.44 to

0.91]***

Dieters 0.9 [0.57 to 1.42] 1 [Ref] 1.06 [0.73 to 1.54]

Disordered
Eating 1.38 [0.66 to 2.9] 1.51 [0.94 to 2.41] 1 [Ref]

Substance Use

EAT-III

     EAT-I

Asymptomatic Dieting Disordered Eating

Asymptomatic 1 [Ref] 0.84 [0.7 to 1.02]
1.36 [1.05 to

1.77]***

Dieters 0.7 [0.47 to 1.04] 1 [Ref] 0.79 [0.58 to 1.06]
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BMI**

Frequency of Self-
Weighing

Disordered
Eating 0.79 [0.46 to 1.36] 0.85 [0.56 to 1.3] 1 [Ref]

Suicidal Ideation

EAT-III

     EAT-I

Asymptomatic Dieting Disordered Eating

Asymptomatic 1 [Ref] 1.11 [0.91 to 1.35] 1.28 [0.97 to 1.68]

Dieters 1.2 [0.76 to 1.88] 1 [Ref] 1.17 [0.91 to 1.51]

Disordered
Eating 1.08 [0.65 to 1.78] 0.97 [0.65 to 1.45] 1 [Ref]

Suicide Attempt

EAT-III

     EAT-I

Asymptomatic Dieting Disordered Eating

Asymptomatic 1 [Ref] 0.99 [0.76 to 1.28] 1.19 [0.87 to 1.62]

Dieters 1.09 [0.81 to 1.48] 1 [Ref] 0.83 [0.6 to 1.15]

Disordered
Eating 0.87 [0.62 to 1.23] 0.98 [0.74 to 1.29] 1 [Ref]

Weight Teasing by
Peers

EAT-III

     EAT-I

Asymptomatic Dieting Disordered Eating

Asymptomatic 1 [Ref] 0.92 [0.74 to 1.14] 0.95 [0.68 to 1.32]

Dieters 0.97 [0.64 to 1.47] 1 [Ref] 1.21 [0.94 to 1.56]

Disordered
Eating 0.63 [0.37 to 1.08] 0.91 [0.63 to 1.3] 1 [Ref]

Family Weight
Teasing

EAT-III

     EAT-I

Asymptomatic Dieting Disordered Eating

Asymptomatic 1 [Ref] 0.87 [0.69 to 1.1] 1.38 [1 to 1.89]

Dieters 1.1 [0.74 to 1.62] 1 [Ref] 1.16 [0.91 to 1.47]

Disordered
Eating 0.63 [0.38 to 1.05] 1.01 [0.69 to 1.47] 1 [Ref]

Family
Communication/Car
ing

EAT-III

     EAT-I

Asymptomatic Dieting Disordered Eating

Asymptomatic 1 [Ref] 0.92 [0.76 to 1.11]
0.66 [0.5 to

0.87]***
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BMI**

Frequency of Self-
Weighing

Dieters
0.59 [0.39 to

0.88]*** 1 [Ref] 1.05 [0.79 to 1.4]

Disordered
Eating 1.05 [0.6 to 1.83] 0.8 [0.51 to 1.24] 1 [Ref]

Family Meal
Frequency

EAT-III

     EAT-I

Asymptomatic Dieting Disordered Eating

Asymptomatic 1 [Ref] 1.2 [0.99 to 1.46] 0.95 [0.73 to 1.24]

Dieters 1.04 [0.67 to
1.61] 1 [Ref] 0.82 [0.64 to 1.06]

Disordered
Eating

1.03 [0.61 to
1.73] 0.92 [0.55 to 1.54] 1 [Ref]

Gender****

EAT-III

     EAT-I

Asymptomatic Dieting Disordered Eating

Asymptomatic 1 [Ref]
3.2 [2.16 to

4.61***] 4.7 [2.57 to 8.67]***

Dieters 0.8 [0.28 to 2.32] 1 [Ref] 1 [0.46 to 2.2]

Disordered
Eating 0.3 [0.06 to 1.17] 1.7 [0.41 to 6.7] 1 [Ref]

*
Unit for all Odds Ratios is 1 standard deviation except for Gender which compares Girls to Boys (Reference Group);

**
Model for BMI did not converge;

***
p < 0.05;

****
Model for gender is adjusted for age, SES and race
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