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Abstract

Boys appear to engage in eating disorder behavior, particularly nonpurging compensatory 

behaviors such as driven exercise and fasting, at higher rates than previously thought. Little is 

known about the development of these behaviors in adolescent boys. In a sample of 631 non-binge 

eating and non-purging boys studied once in 5th grade and 6 times over the 3 years of middle 

school (grades 6 through 8), we found that (a) for some youth, driven exercise and fasting were 

present from grade 6; (b) different boys progressed along different trajectories of engagement in 

driven exercise and fasting, with some boys engaging in no driven exercise or fasting (65.8% and 

83.5%, respectively), some boys engaging in driven exercise and fasting throughout middle school 

(25.2% and 16.5%, respectively), and other boys discontinuing engagement in driven exercise 

(9%); (c) 5th grade depression, eating expectancies, and thinness expectancies predicted 

subsequent trajectory group membership; and (d) boys engaging in driven exercise and fasting in 

8th grade remained distressed. Boys’ engagement in driven exercise and fasting behavior merits 

the attention of researchers and clinicians.
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Although female patients account for most eating disorder diagnoses (Leon, Fulkerson, 

Perry, & Early-Zald, 1995), recognition of eating disorder behaviors in males has increased 

in recent years (Hay, Mond, Buttner, & Darby, 2008), with studies reporting that males 

account for 10-25% of eating disorder cases (Rosen, 2010; Sigel, 2008). In particular, males 

are more likely to engage in nonpurging compensatory behaviors such as driven exercise 

(Allen, Crosby, Oddy, & Byrne, 2013; Stiles-Shields, Goldschmidt, Boepple, Glunz, & le 

Grange, 2011) and fasting (Allen et al., 2013; Pisetsky, Chao, Dierker, May, & Striegel-

Moore, 2008) compared to purging behaviors such as self-induced vomiting, for weight 

control. Driven exercise refers to intense physical activity designed to control one's weight 

or shape, or in response to an episode of excessive food consumption, and that is described 
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as compelled or compulsive (Fairburn & Cooper, 1993). Fasting is generally defined as not 

eating for at least 8 waking hours for the purpose of controlling one's weight and/or shape 

(Cooper & Fairburn, 1987).1

Emerging research suggests that syndromes characterized by nonpurging compensatory 

behaviors in the absence of binge eating and purging in women are associated with body 

image disturbance (Davis, Holland, & Keel, 2014), anxiety (Davis et al., 2014), functional 

impairment (Mond et al., 2006), and increased likelihood of psychiatric hospitalization 

among adults (Tobin, Griffing, & Griffing, 1997). These findings indicate the need for 

increased research on nonpurging compensatory behaviors. In adolescent girls, these 

behaviors are harmful and distressing in the absence of binge eating and purging (Davis, 

Guller, & Smith, 2014). One study found that adolescent girls engaging in driven exercise or 

fasting reported similar impairment and distress to girls experiencing anorexia nervosa (AN: 

Wade & O'shea, 2015). However, little is known about the emergence and development of 

these behaviors in adolescent boys.

Because traditional eating disorder symptoms often emerge during the middle school years 

(grades 6-8 in the current sample; Bulik, 2002; Pearson, Zapolski, & Smith, 2015) and 

because boys do seem to engage in disordered eating behavior at young ages (Pinhas, 

Morris, Crosby, & Katsman, 2011), it is important to understand the presence and 

developmental course of nonpurging compensatory behaviors in boys this age. We therefore 

investigated if these behaviors occur in middle school-aged boys, engagement in the 

behaviors follows different developmental courses for different boys across the middle 

school years, and if it is possible to predict the behaviors from the presence of elementary 

school risk factors.

To predict these behaviors, we studied four risk factors. The first was depressive 

symptomatology, which tends to co-occur with eating pathology in adolescent girls and boys 

(Godart et al., 2007) and is a risk factor for the development of disordered eating in the 

transition from childhood to adolescence (Ferreiro, Wichstrøm, Seoane, & Senra, 2014). The 

second was the expectancy that eating helps manage negative affect, and third was the 

expectancy that thinness leads to overgeneralized life improvement (Hohlstein, Smith, & 

Atlas, 1998).

We studied these two types of expectancies as risk factors for two reasons. First, 

expectancies are understood to be summaries of individuals’ learning histories. They guide 

future behavioral choices because they are learned anticipations of the likely consequences 

of possible behaviors (Goldman, Brown, Christiansen, & Smith, 1991). Eating and thinness 

expectancies are understood to be precursors to other important eating disorder risk factors 

(Pearson, Wonderlich, & Smith, 2015). Endorsement of the expectancy that eating helps 

manage negative affect can be understood to reflect a summary of learning experiences 

relating eating to negative reinforcement that contributes to emotional eating, and hence to 

loss of control eating. Endorsement of the expectancy that thinness leads to overgeneralized 

1It is not yet clear why boys are more likely to engage in nonpurging compensatory behaviors rather than purging behaviors, such as 
self-induced vomiting and laxative use. Although important, this question was not addressed in the current study.
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life improvement reflects a summary of learning experiences relating thinness to a wide 

range of reinforcers, and thus contributes to internalization of the thin ideal as well as body 

dissatisfaction that so frequently results from comparisons of the self to the ideal (Pearson et 

al., 2015).

Second, there is good reason to think that expectancies for reinforcement from eating and 

from thinness relate to nonpurging compensatory behaviors. Strong endorsement of the 

expectancy that thinness brings overgeneralized life improvement could well precipitate 

engagement in behaviors such as driven exercise or fasting. Endorsement of expectancies for 

reinforcement from eating has been shown to lead to excessive food consumption (Pearson 

et al., 2015), which can increase the likelihood of compensatory behaviors such as driven 

exercise or fasting. It is perhaps relevant that the two expectancies predict the subsequent 

onset of, and increases in, binge eating and purging in adolescent girls and boys (Pearson, 

Combs, Zapolski, & Smith, 2012; Smith, Simmons, Flory, Annus, & Hill, 2007).

Both genders report the desire to alter shape or weight (Ricciardelli & McCabe, 2001), and 

approximately 33% of adolescent boys desire a leaner body (McCabe & Ricciardelli, 2001). 

Expectancies for reinforcement from both eating and thinness may thus prove useful in 

predicting the development and maintenance of nonpurging compensatory behaviors in 

adolescent boys. Boys who expect high levels of reinforcement from thinness may be 

disposed to exercise in a driven way or to fast, and boys who expect high levels of 

reinforcement from eating may consume more food than others, thus increasing their risk for 

subsequent driven exercise or fasting behavior.

The fourth risk factor we studied was pubertal onset. Although pubertal onset has been 

shown to be related to heritable risk for bulimic behaviors in girls (Culbert, Burt, McGue, 

Iacono, & Klump, 2009), the evidence for an association between pubertal onset and 

increased risk for eating disordered behavior in boys is mixed (Klump, 2013). To our 

knowledge, no prior study has examined the effect of pubertal status on the development of 

nonpurging compensatory behaviors in the absence of binge eating and purging in 

adolescent boys. Thus, we viewed investigation of this risk factor as exploratory.2

Two trajectory analyses were conducted on a sample of 631 adolescent boys across six time 

points over the 3 years of middle school: one each for driven exercise and fasting. Trajectory 

analysis is a statistical method that seeks to identify different subgroups of boys who 

proceed along different developmental pathways over time (Nagin, 2005). We investigated 

trajectories because we had no reason to assume that all boys progressed along the same 

paths in relation to these behaviors. We had no a priori hypothesis for what trajectories 

might emerge from analyses given that little is known about the developmental course of 

these behaviors over time. To determine if engagement in, or the development of, driven 

2There are additional risk factors we could have studied. For example, this longitudinal data set did not include collection of body 
mass index (BMI), which might have been a useful predictor of driven exercise or fasting trajectories. Although BMI did not 
discriminate between adolescents who did and did not engage in nonpurging compensatory behavior in prior research (Stiles-Shields, 
Labuschagne, Golschmidt, Doyle, & Le Grange, 2012; Wade & O'shea, 2015), that prior sample included only 35 boys, and we could 
not replicate that finding in this larger sample. In addition, the current data set did not include the complete Eating Disorder 
Examination Questionnaire, so we could not assess if the scales of that measure add to the predictive power of depression, eating 
expectancies, and thinness expectancies.
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exercise and fasting behaviors can be predicted from traditional eating disorder risk factors 

measured earlier in time, we tested whether depressive symptoms and eating and thinness 

expectancies measured 6 months prior to the start of the trajectory period (in the spring of 

fifth grade) predicted trajectory group membership. To determine if ongoing engagement in 

driven exercise or fasting is associated with depression symptoms and elevated eating and 

thinness expectancies, we compared trajectory groups to each other at the end of the 

trajectory period in the spring of eighth grade.

An additional question is whether driven exercise and fasting can be understood as two 

symptoms of a common nonpurging compensatory disorder (see Tobin et al., 1997). We 

therefore investigated the co-occurrence of the two behaviors. If they covary highly, the 

possible utility of defining a single, nonpurging compensatory disorder would merit further 

investigation.

Method

Sample

Participants were drawn from a longitudinal sample of 972 boys who were assessed at seven 

time points: Spring of the last year of elementary school (fifth grade; Wave 0), and fall and 

spring of each year of middle school (sixth through eighth grades; Waves 1-6). The mean 

age of the participants at the initiation of the study was 10.33 years. Most were European 

American (60.9%), followed by African American (18.7%); the remainder of the sample 

identified themselves as Hispanic (8.2%), Asian (2.9%), Middle Eastern (0.4%), or other 

(8.8%). To study the presence and development of driven exercise and fasting behavior in 

the absence of binge eating and purging in these youth, we selected a subsample comprising 

all participants who did not report binge eating or purging during any of the seven waves. 

The subsample included 631 boys and it did not differ from the larger sample on any 

demographic variable.

Measures

Demographic and Background Questionnaire—This measure provided the 

assessment of the following demographic information: school, age, grade, and racial/ethnic 

background.

Eating Disorder Examination- Questionnaire (EDE-Q; Fairburn & Beglin, 1994)
—We used the EDE-Q, which is a self-report version of the Eating Disorders Examination 

semi-structured interview (Cooper & Fairburn, 1987) to assess fasting and driven exercise. 

The EDE-Q has been shown to have good reliability and validity, particularly in clinical 

samples (Cooper & Fairburn, 1993; Mond, Hay, Rodgers, Owen, & Beumont, 2004). 

Following existing recommendations for use of the measure with youth, we adapted the 

EDE-Q by using age-appropriate wording, defining concepts that might be difficult to 

understand, and shortening the length of time referred to in the questions to the past 14 days 

(Carter, Stewart, & Fairburn, 2001), although we note that other researchers have preserved 

the 28 day interval used with adults (Theim, Wilfley, Beach, Tanofsky-Kraff, & 

Goldschmidt, 2014). We were unable to compute a global EDE-Q score. We measured 
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driven exercise with a sequence of two questions. The first was “Over the past 2 weeks, have 

you exercised a lot as a way to control your weight or because you ate a lot?” The item was 

dichotomous. Participants who responded “yes” then completed a second item: “If yes, on 

how many days of the last 14 have you done this?” There were six response options, ranging 

from “1-2 days” through “14 days or every day.” We combined the two items, such that 0 

reflected no driven exercise, one reflected having done so 1-2 days of the last 14, and so on. 

To measure fasting behavior, we used the item “Over the past 2 weeks, have you gone for 

long periods of time (8 hours or more) without eating in order to control your shape or 

weight?” Responses were dichotomous.

Center for Epidemiological Studies-Depression Scale (CES-D; Radloff, 1977)—
We used the CES-D to measure individual differences in depressive symptomology. The 

scale has proven reliable and valid in numerous studies; it is frequently used with children, 

adolescents, and adults (Clarke et al., 2005; Radloff, 1977). The possible range of scores is 

zero to 30, with higher scores indicating more depression symptoms in the previous week 

(Radloff, 1977). We used CES-D scores as interval scale indicators of depressive 

symptomology (α = .76 in Wave 0 and higher in subsequent waves). Test-retest reliability 

was .87 in one study (Miller, Anton, Townson, 2008).

Eating Expectancy Inventory (EEI; Hohlstein et al., 1998)—From this five-factor 

measure, we used the scale reflecting the expectancy that eating helps one manage negative 

mood states. Total scores range from 8 to 32, with higher scores indicating greater 

endorsement of the expectancy that eating alleviates negative affect. This scale has been 

shown to differentiate women with BN from women with AN and both psychiatric and 

normal controls (Hohlstein et al., 1998); the scale also predicts the subsequent onset of binge 

eating in both boys and girls (Pearson et al., 2012; Smith et al., 2007). In the current sample 

the scale was internally consistent (Wave 0 α = .93 and higher in subsequent waves).

Thinness and Restricting Expectancy Inventory (TREI; Hohlstein et al., 1998)
—This measure reflects overgeneralized expectancies about the life benefits of dieting and 

thinness. It consists of eight items in Likert format. Total scores range from eight to 32, with 

higher scores indicating greater endorsement of the expectancy that dieting and thinness lead 

to a better life. Items include such statements as “I would feel like I could do whatever I 

wanted to if I were thin.” The scale has been shown to be unidimensional, correlated with 

eating disorder symptoms in adolescent and adult female samples, and predictive of eating 

disorder symptom onset (Hohlstein et al., 1998; MacBrayer, Smith, McCarthy, Demos, & 

Simmons, 2001; Smith et al., 2007). In boys, it correlates with binge eating and purging 

(Pearson, Combs, & Smith, 2010). Scores were internally consistent in this sample (Wave 0 

α = .91 and higher in subsequent waves).

The Pubertal Development Scale (PDS; Petersen, Crockett, Richards, & Boxer, 
1988)—The PDS consists of five questions in a Likert-type rating format. An example item 

is “Has your skin started to change yet?” This measure correlates highly with physician 

ratings and other forms of self-report (Coleman & Coleman, 2002). As is common, we 

dichotomized pubertal status (Culbert et al., 2009).
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Procedure

Data collection—Each wave, the questionnaires were administered in public schools 

during school hours (23 elementary schools at Wave 0; 15 middle schools, which included 

the children from the 23 elementary schools, at Waves 1-6). A passive consent procedure 

was used. Each family was sent a letter, through the U.S. Mail, introducing the study. 

Families were asked to return an enclosed, stamped letter or call a phone number if they did 

not want their child to participate. Out of 1,011 students whose families approached by 

letter, 96.1%, or 972, of the students participated in the study. Reasons for non-participation 

were as follows: 16 families declined participation for their child (1.6%), 11 students 

declined assent (1.1%), and 12 did not participate for a variety of other reasons, such as 

language disabilities that precluded completing the questionnaires (1.1%).

Data collections took place in the spring of fifth grade and then the fall and spring in the 3 

consecutive years of sixth, seventh, and eighth grades (the 3 years of middle school in the 

participating school systems). Questionnaires were administered in school classrooms or 

cafeterias. It was made clear to the students that their responses to the measures were to be 

kept confidential and no one outside of the research team would see them. The research team 

introduced the federal certificate of confidentiality for the project and emphasized that they 

were legally bound to keep all responses confidential. After each participant signed the 

assent form, the researchers then passed out packets of questionnaires. Participants who 

moved out of the study's school districts were contacted and asked to complete the forms by 

mail and were paid $30 for doing so. The questionnaire administration took 60 minutes or 

less. This procedure was approved by the University's IRB and by the participating school 

systems. There was no compensation for participants (except for those who moved out of 

district).

Data analytic method—The primary analyses for this study were two trajectory analyses. 

We examined trajectories of the development of driven exercise behavior and fasting 

behavior across the six waves capturing the 3 middle school years. We applied finite mixture 

modeling (Nagin, 2005), using SAS Version 9.1 PROC TRAJ, to model trajectories as a 

function of measurement wave. We used zero inflated poisson (ZIP) modeling because a 

large number of participant responses were zeros (reflecting non-engagement in driven 

exercise or fasting). When using this method, one assumes that the target population can 

accurately be described as a mixture of distinct groups defined by their developmental 

trajectories. In brief, longitudinal data are used to identify the number of groups that best fits 

the data and to describe the shape of the trajectory for each group. One can then calculate 

the probability of each individual belonging to each of the trajectory groups that make up the 

model; individuals can then be assigned to the group to which the probability of their 

belonging is the highest.

Several fit indices are used to determine the optimal number of groups and the validity of the 

grouping result. The Bayesian Information Criterion (BIC) and the Akaike Information 

Criterion (AIC) become increasingly less negative with improvements in the fit of the group 

structure. Those statistics can be supplemented by additional statistics and guidelines for 

selecting the best trajectory solution. When the average probability of group membership is 
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greater than .70 for each group (Nagin, 2005), the identified group structure is thought to fit 

well. One also avoids group structures with extremely small group sizes, out of concern for 

the stability of the structure (Nagin, 2005).

Once we had determined trajectory group structure and assigned individuals to groups, we 

conducted analysis of variance (ANOVA) and planned contrasts within ANOVA to compare 

the groups on measures of depression, eating expectancies, thinness expectancies, and 

pubertal status measured in the spring of fifth grade, 6 months prior to the onset of the 

trajectory period, and again in the spring of eighth grade, Wave 6 of the trajectory period. 

Doing so enabled us to see if elementary school elevations on any of these risk factors 

predicted subsequent trajectory group membership, and whether elevations persisted with 

continued engagement in the behaviors. Finally, we used chi-square analysis to examine 

covariation between membership in driven exercise and fasting trajectory groups.

Results

Participant Attrition Analysis and Treatment of Missing Data

Retention rates did not differ between the 631 boys on whom we conducted the trajectory 

analyses and the full longitudinal sample of 972 boys. Of the full sample, the percentage 

who participated ranged from 97.0% at Wave 03 and 94.5% at Wave 1 to 80.0% at Wave 6. 

Analyses comparing those who participated and those who did not on all study variables 

indicated no significant differences and Little's missing completely at random test produced 

a non-significant result. Thus, data appeared to be missing at random, and we used the 

expectation maximization procedure to impute values for the missing data points. This 

procedure has been shown to produce relatively unbiased population parameter estimates 

and to be superior to traditional methods (Little & Rubin, 1989). As a result, we were able to 

make full use of the sample of 631.

Possible Effects due to School Membership

In order to determine whether there was significant covariance among the study variables 

due to participants attending the same school, we calculated intraclass coefficients for each 

variable (using elementary school membership, n = 23, as the nesting variable). Intraclass 

coefficients ranged from .03 to .00. We therefore concluded that school membership was 

essentially unrelated to study variables.

Descriptive Statistics

Table 1 presents the frequencies of driven exercise and fasting over the 2 weeks preceding 

the assessments. As Table 1 shows, from Waves 1 through 6, over 8% of boys reported at 

least some driven exercise and over 3% of boys reported at least some fasting over the 

preceding 2 weeks. Table 2 presents the means and standard deviations for depression, 

eating expectancies, and thinness expectancies in the spring of fifth grade (Wave 0) and in 

3All participants were invited to participate at each wave, even if they did not participate in the wave prior. For example, this includes 
Wave 0, in which 3% of consenting participants were absent or otherwise unable to participate in that wave. These participants were 
still invited to participate in future waves of the study.
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the spring of eighth grade (Wave 6), as well as the percentage of boys who had experienced 

pubertal onset. Table 3 presents correlations among all study variables at Wave 0.

Developmental Trajectories of Driven exercise

We used Nagin's (2005) procedure to determine (a) whether individual differences in boys’ 

trajectories of driven exercise could be characterized in terms of subgroups and (b) what the 

number and shapes of the resulting trajectory groups were.

Driven exercise Trajectories: Selection of Trajectory Model—The BIC and AIC 

values became progressively less negative from the two-group solution to the three-group 

solution, but worsened with the four-group solution. The four-group solution included 

groups with very small samples sizes and did not involve groups with substantively different 

trajectories from those apparent in the three-group solution. We therefore adopted the three-

group solution. The three-group solution for driven exercise among boys had average group 

membership probabilities from .93 to .98.

Driven Exercise Behavior Trajectories—As shown in the top panel of Figure 1, of the 

631 boys, 415 consistently reported very little driven exercise behavior across the 3-year, 

six-wave trajectory period. We refer to this group as the non-driven exercise group. The rate 

of linear increase for this group was statistically significant: t(414)=5.50, p < .001; it appears 

that as these boys progressed through middle school, they became a little more likely to 

engage in exercise behavior to control weight or shape, but did not do so at a high level, as 

the average value in the spring of eighth grade is still near zero. A group of 57 boys reported 

high levels of engagement in driven exercise in sixth grade, with a dramatic decrease to 

essentially no driven exercise in eighth grade. While the average boy in this group reported 

driven exercise 3-4 times over the last 14 days in sixth grade, the average boy reported no 

driven exercise by the end of eighth grade. We refer to this group as the decreasing group: 

the rate of linear decrease was statistically significant, t(56) = −2.18, p < .05. The final group 

of 159 boys is characterized by a trajectory of driven exercise that remained consistently 

high across all 3 years of middle school. We refer to this group as the high driven exercise 

group. The reported behavior of this group of boys followed a statistically significant 

quadratic slope, t(158)=−2.81, p < .01, reflecting a concave trend.

Prediction of Driven Exercise Group Membership—At Wave 0 (spring of fifth 

grade), the three groups differed significantly on depression, F(2, 628) = 7.58, p < .001, 

expectancies that eating helps alleviate negative affect, F(2, 628) = 3.79, p < .02, and 

expectancies for overgeneralized life improvement from thinness, F(2, 628) = 18.51, p < .

001. Table 4 summarizes these and the following results. We followed these overall ANOVA 

tests with planned comparisons.

High and Decreasing groups vs. Non-Driven Exercise group: We first compared the 

combination of the high driven exercise and decreasing driven exercise trajectory groups to 

the non-driven exercise group on each variable in fifth grade (Wave 0). Those two groups 

were higher in depression symptoms, expectancies that eating helps alleviate negative affect, 
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expectancies for overgeneralized life improvement from thinness, and were more likely to 

have undergone pubertal onset at Wave 0 than were boys in the non-driven exercise group.

Decreasing group vs. High group: We next compared the decreasing driven exercise group 

to the high driven exercise group to see if those groups, though both engaging in driven 

exercise at Wave 1 (fall of sixth grade), could be differentiated on any symptom and risk 

variables. The two groups did not differ in depression, expectancies for reinforcement from 

eating, expectancies for reinforcement from thinness, or pubertal status at Wave 0. Thus, the 

decreasing and high driven exercise groups are virtually indistinguishable, not only by level 

of engagement in driven exercise in sixth grade (Wave 1), but also by depression level, 

eating expectancies, thinness expectancies, and pubertal status in fifth grade (Wave 0).

Driven Exercise Group Comparisons at the End of the Trajectory period—
Because engagement in driven exercise behavior changed a great deal for the decreasing 

group from the start of middle school (sixth grade) to the end of middle school (eighth 

grade), we compared the decreasing driven exercise group to a) the non-driven exercise 

group and b) the high driven exercise group at the end of the trajectory period (Wave 6; 

spring of eighth grade) on each study variable. By Wave 6, boys in the decreasing driven 

exercise group did not differ from boys in the non-driven exercise group on depression, 

eating expectancies, thinness expectancies, or pubertal status. Also at Wave 6, boys in this 

group reported fewer depression symptoms, weaker expectations for reinforcement from 

thinness, and weaker expectations for reinforcement from eating compared to boys in the 

high driven exercise group. That is, boys who began middle school by engaging in driven 

exercise 3-4 times per week and decreased to less than one time per week by the end of 

eighth grade (Wave 6) went from being similar to boys in the high driven exercise group in 

depressive symptoms, eating expectancies, and thinness expectancies at Wave 0 to being 

similar to the non-driven exercise group on those variables. Boys in the decreasing group did 

not differ from the high driven exercise group on pubertal status at the end of eighth grade 

(Wave 6). Table 4 summarizes these results.

Developmental Trajectories of Fasting

We again used Nagin's (2005) procedure to determine (a) whether individual differences in 

boys’ trajectories of fasting could be characterized in terms of subgroups and (b) what the 

number and shapes of the fasting trajectory groups were.

Fasting Trajectories: Selection of Trajectory Model—As noted above, we conducted 

trajectory analyses on six semi-annual time points. The 3-group solution produced BIC and 

AIC values that were less negative than those of the 2-group solution, but it included groups 

with very small samples sizes and did not involve groups with substantively different 

trajectories from those apparent in the 2-group solution. We therefore adopted a 2-group 

trajectory solution. The 2-group solution for fasting among boys had average group 

membership probabilities from .83 to .89. Thus, there was clear, straightforward assignment 

of individuals to trajectory groups.
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Fasting Behavior Trajectories—As shown in Figure 1, bottom panel, 527 of the 631 

boys reported little to no fasting behavior at each of the six semi-annual trajectory data 

collections spanning the period from the fall of sixth grade through the spring of eighth 

grade. We refer to this group as the non-fasting group. The rate of linear decrease for the 

non-fasting trajectory group was not statistically significant: t(526)=−1.74, p =.08. A group 

of 104 boys exhibited fasting behavior that was consistently high across the six measurement 

waves. We refer to this group as the fasting group. Thus, a substantial minority of boys who 

do not binge eat or purge consistently reported fasting for 8 or more hours to control their 

shape or weight. The rate of linear change for the fasting group was also not statistically 

significant: t(103)=−0.53, p = .60. Similar to the boys’ high driven exercise trajectory group, 

this finding indicates that this group of boys was engaging in fasting behavior by the fall of 

sixth grade (Wave 1) and engagement in the behavior neither increased nor decreased across 

the middle school years (Waves 1-6).

Prediction of Fasting Group Membership—At Wave 0 (spring of fifth grade), boys in 

the fasting group reported higher depressive symptom scores and stronger endorsement of 

the expectancy that thinness leads to overgeneralized life improvement than non-fasting 

boys. The two groups did not differ on the expectancy that eating helps alleviate negative 

affect or on pubertal status at Wave 0. Table 5 summarizes these results.

Fasting Group Comparisons at the End of the Trajectory Period—At Wave 6 

(spring of eighth grade), boys in the fasting trajectory group continued to report higher 

depressive symptom scores and stronger endorsement of the expectancy that thinness leads 

to overgeneralized life improvement. As was true at Wave 0, boys did not differ on the 

expectancy that eating helps alleviate negative affect or on pubertal status at Wave 6. Table 5 

summarizes these results.

Covariation between Fasting and Driven Exercise Trajectory Group Membership

We conducted chi-square analyses to determine the degree to which membership in a 

symptomatic group for one behavior covaried with membership in a symptomatic group for 

the other behavior. As shown in Table 6, membership in the two types of trajectory groups 

covaried: χ2 (2) = 16.16, p < .001, phi coefficient = .16. As the table shows, 57.6% of boys 

were in the non-driven exercise and non-fasting groups. Among the boys in the non-fasting 

trajectory group, 64.7% were in either the decreasing or non-driven exercise group. Of the 

104 boys in the fasting group, more than half (53) were in a group that engaged in driven 

exercise during middle school. Of these 53 boys, 77% (41) were in the high driven exercise 

group.

We tested whether membership in trajectory groups characterized by both driven exercise 

and fasting was associated with greater dysfunction than was membership in a trajectory 

group characterized by just one of the two behaviors. We conducted a series of planned 

contrasts at Wave 6 (spring of eighth grade), comparing boys in both the high driven exercise 

and fasting groups to boys in (a) the high driven exercise but non-fasting group and (b) the 

fasting but decreasing or non-driven exercise groups. We found that boys in both the high 

driven exercise and fasting groups reported more depression symptoms than boys in the high 
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driven exercise but non-fasting group, t(1, 625) = 3.94, p < .001. There were no differences 

between these two groups of boys for either expectancy. We found no differences in 

depression, eating expectancies, or thinness expectancies in the comparison between boys in 

the high driven exercise and fasting group and boys in the fasting but decreasing or non-

driven exercise groups. Last, we compared boys in the fasting and decreasing driven exercise 

groups to boys in the fasting and high driven exercise groups. There were no differences 

between those groups in depression or either expectancy.

Discussion

The present study is the first to identify developmental trajectories for driven exercise and 

fasting behaviors in middle school boys. Further, this investigation is the first to reveal 

dysfunction associated with these behaviors in the absence of binge eating and purging. We 

found that (a) boys reported different trajectories of development of fasting and driven 

exercise throughout middle school; (b) membership in these trajectory groups could, in large 

part, be predicted by elementary school levels of depressive symptoms, expectancies for 

reinforcement from eating, expectancies for reinforcement from thinness, and, in some cases 

pubertal status; (c) membership in trajectory groups characterized by engagement in driven 

exercise or fasting was clearly associated with dysfunction; and (d) driven exercise and 

fasting covaried, such that engagement in one of the behaviors increased the likelihood that 

one was engaging in the other.

Concerning driven exercise, middle school did not appear to be a developmental period in 

which boys developed the tendency to engage in driven exercise; there was no group 

characterized by increases in the behavior. However, 216 boys reported frequent engagement 

in driven exercise to control weight at the start of the trajectory period, which was the 

beginning of sixth grade. Of those, 57 came to engage in the behavior less often over time, 

dropping to near zero levels by the end of eighth grade. Both those who decreased and those 

who maintained the behavior had elevated levels of depression, eating expectancies, and 

thinness expectancies, and were more likely to have experienced pubertal onset, compared to 

non-driven exercise boys in elementary school (6 months prior to the trajectory period). In 

addition, those two groups could not be distinguished in their risk profiles. Interestingly, by 

the end of eighth grade, the 57 boys who essentially stopped engaging in driven exercise had 

become significantly lower than the 159 boys who maintained driven exercise behavior in 

depressive symptoms and expectancy endorsement. In fact, they had become 

indistinguishable from the non-driven exercise group of boys. There were no differences 

among all three trajectory groups in pubertal status at the end of eighth grade.

It also appeared to be true that the middle school years were not a time in which boys 

developed fasting behavior. Rather, 104 boys reported already fasting by the start of sixth 

grade and continuing to engage in the behavior across the middle school years. Fifth grade 

endorsement of depression and expectancies for reinforcement from thinness predicted 

subsequent membership in the high fasting trajectory group. Pubertal status in fifth grade 

was not a predictor of fasting behavior as it was for driven exercise behavior, and there were 

no differences between the non-fasting and fasting groups on pubertal status at the end of the 

trajectory period, at the end of eighth grade.
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Boys were already engaging in driven exercise and fasting behavior at the start of middle 

school. We infer that, for boys, the elementary school years are an important time for the 

development of nonpurging compensatory behaviors. This result is consistent with previous 

findings that boys tend to engage in other forms of eating disorder behavior as early as 

childhood and the beginning of adolescence (Pinhas et al., 2011). In the context of this 

apparent early onset, identification of a subgroup of boys who stopped engaging in one of 

the behaviors over the course of middle school is important. Research to determine how 

members of this group differed from boys who maintained engagement in nonpurging 

behaviors over this period may prove fruitful.

Engagement in nonpurging compensatory behaviors is associated with distress in middle 

school boys. Boys who reported high levels of driven exercise or fasting at the end of middle 

school had higher levels of depression, thinness expectancies, and eating expectancies than 

boys who did not engage in nonpurging compensatory behaviors. Thus, engagement in 

nonpurging compensatory behaviors by young boys merits the attention of both clinicians 

and researchers. Research to develop targeted prevention or intervention programs for 

elementary school boys is indicated.

With regard to pubertal status, our study is the first to show a relationship between early 

pubertal onset and early engagement in driven exercise among boys. Although the 

relationship between pubertal onset and eating disorder behaviors among girls is well 

established (Klump, 2013), other studies have failed to find a relationship between early 

pubertal onset and eating disorder symptoms in boys (Leon et al., 1995).

Endorsement of driven exercise and fasting co-varied. Over half the boys in the high fasting 

group also engaged in driven exercise, and more than half of those boys maintained both 

behaviors across the 3-year period. Given that previous studies have reported driven exercise 

and fasting to be the most common weight control behaviors reported by boys (Allen et al., 

2013; Pisetsky et al., 2008), this co-occurrence may not be surprising. Perhaps boys are 

particularly at risk for syndromes characterized by both nonpurging compensatory 

behaviors. At the same time, it is important to note that the degree of co-variation was 

modest.

Driven exercise has been theorized as a gateway behavior to binge eating and purging by 

other investigators (Stiles-Shields et al., 2011). Unfortunately, our design does not permit a 

strong test of that possibility because our longitudinal window spanned only the 3 years of 

middle school. In girls, the average ages of the emergence of binge eating and purging are 16 

and 18, respectively (le Grange & Loeb, 2007; Stice, Marti, & Rohde, 2013). If the same 

time window applies to boys, it would be necessary to follow boys through high school to 

determine whether those who engaged in driven exercise or fasting in middle school tended 

to binge and purge later in development.

It is important to note the limitations of this study. First, all risk and behavioral symptom 

data were self-reported by questionnaire. Although the measures used demonstrated good 

psychometric properties in this and previous studies of adolescents, face-to-face interviews 

provide the opportunity for clarification of terms, which may be particularly useful in a 
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sample of youth. Second, we did not include a measure of body mass index (BMI). 

Although BMI did not discriminate between adolescents who did and did not engage in 

nonpurging compensatory behaviors in prior work (Stiles-Shields et al., 2011), we were not 

able to test this finding in the current study. In addition, the inclusion of BMI might also 

have clarified whether any of the participants were suffering from an established eating 

disorder (such as AN). However, the lifetime prevalence of AN in adolescent boys is below 

1.0 per 100,000 persons per year (Hoek, 2006). Third, boys were asked to report 

engagement in the behaviors over the 2 weeks preceding the assessment. Although this 

procedure is the recommended one when using the EDE-Q in youth, it may lead to 

underestimates of engagement in the behaviors. Fourth, fasting was measured 

dichotomously. We cannot know if different patterns of fasting behavior would have been 

apparent had it been measured on an interval scale. Fifth, because boys more often report a 

desire for muscularity than girls (Cafri et al., 2005), thinness expectancies may not have 

completely captured boys’ body image expectancies. Sixth, we hypothesized that eating 

expectancies would predict nonpurging compensatory behaviors, but we did not investigate 

eating behavior as a mediator between expectancy endorsement and those behaviors. 

Seventh, because this study focused on risk and maintenance factors for nonpurging 

compensatory behaviors in the absence of binge eating and purging, it is a limitation of our 

study that we cannot know how binge eating effects the emergence and maintenance of 

nonpurging compensatory behaviors.

Adolescent boys appear to engage in nonpurging compensatory behaviors throughout middle 

school. While some boys discontinue engagement in driven exercise during these years, 

many continue to engage in this behavior, as well as fasting behavior. These behaviors are 

associated with depressive symptoms and maladaptive expectancies for reinforcement from 

eating and from thinness. Research to further understand these behaviors and their 

development in youth is needed to inform prevention and intervention efforts.
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Figure 1. 
Results of trajectory analyses on reported driven exercise and fasting behavior among boys, 

semiannually from 6th through 8th grades. The top panel presents trajectories of driven 

exercise behavior and the bottom panel presents trajectories of fasting behavior among boys. 

W1 – W6: wave 1 through wave 6. The Y axis reflects mean number of occasions in the 

preceding two weeks.
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Table 1

Descriptive Statistics: Driven Exercise and Fasting (N=631).

Frequency (%) Endorsing Driven Exercise in Last 14 Days

Wave 1 Wave 2 Wave 3 Wave 4 Wave 5 Wave 6

None 497 (78.8) 485 (76.9) 514 (81.5) 518 (82.1) 498 (78.9) 497 (78.8)

1-2 days 54 (8.6) 60 (9.5) 54 (8.6) 64 (10.1) 87 (13.8) 85 (13.5)

3-4 days 34 (5.4) 30 (4.8) 23 (3.6) 22 (3.5) 26 (4.1) 34 (5.4)

5-7 days 24 (3.8) 27 (4.3) 19 (3.0) 9 (1.4) 6 (1.0) 6 (1.0)

8-10 days 5 (0.8) 12 (1.9) 10 (1.6) 5 (0.8) 6 (1.0) 1 (0.2)

11-13 days 1 (0.2) 4 (0.6) 2 (0.3) 5 (0.8) 3 (0.5) 2 (0.3)

>14 days 16 (2.5) 13 (2.1) 9 (1.4) 8 (1.3) 5 (0.8) 6 (1.0)

Number of Participants (%) Endorsing Fasting in Last 14 Days During Trajectory Period

Wave 1 Wave 2 Wave 3 Wave 4 Wave 5 Wave 6

36 (5.7) 42 (6.7) 30 (4.8) 24 (3.8) 30 (4.8) 21 (3.3)
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Table 2

Descriptive Statistics: Study Variables at Wave 0 (spring, 5th grade) and Wave 6 (spring, 8th grade)

Factor and Wave M SD

Depression Symptoms- Wave 0 13.50 7.75

Depression Symptoms- Wave 6 12.72 7.71

Eating Expectancies- Wave 0 2.11 1.26

Eating Expectancies- Wave 6 1.62 0.97

Thinness Expectancies- Wave 0 2.94 1.55

Thinness Expectancies- Wave 6 2.16 1.45

Pubertal Onset Status-Wave 0 20.6%

Pubertal Onset Status- Wave 6 75.9%

Note. CES-D scores can range from 0 - 30. EEI and TREI scores are mean item scores, where 2 = not like me and 3 = somewhat like me.
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Table 3

Correlations among Study Variables at Wave 0, spring of 5th grade

Driven Exercise Fasting Depression Eating Expectancies Thinness Expectancies

Driven Exercise - - - - -

Fasting
.33

** - - - -

Depression
.15

**
.21

* - - -

Eating Expectancies .08 .01
.19

** - -

Thinness Expectancies
.23

**
.18

**
.19

**
.25

** -

Pubertal Status
.14

** .09
.13

** −.01 .07

Note. N = 631

*
p ≤ .01

**
p ≤ .001
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Table 5

Fasting Trajectory Group Comparisons: Wave 0, spring of 5th grade and Wave 6, spring of 8th grade

Fasting Trajectory Group Means (SD) t- tests

Study Variable Non-Fasting Fasting t d

Depression- Wave 0 12.93 (7.14) 16.93 (9.65)
4.90

** 0.47

Eating Expectancies- Wave 0 2.10 (1.23) 2.24 (1.39) 1.05 0.11

Thinness Expectancies- Wave 0 2.85 (1.50) 3.40 (1.71)
3.33

** 0.34

Depression- Wave 6 11.87 (6.79) 17.00 (10.30)
6.39

** 1.04

Eating Expectancies- Wave 6 1.61 (0.96) 1.66 (1.02) 0.49 0.05

Thinness Expectancies- Wave 6 2.07 (1.34) 2.62 (1.84)
3.58

** 0.34

Non-Fasting Fasting x 2 Φ 

Pubertal Status- Wave 0 19.9% 31.6% 0.90 0.04

Pubertal Status- Wave 6 75.9% 76.0% 0.00 0.00

Note. N = 631; d is measure of effect size; Φ: phi coefficient, which is a measure of magnitude for chi-square.

*p < .01

**
p < .001
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Table 6

Covariation Between Membership in Boys’ Fasting and Driven Exercise Trajectories

Non-Fasting Fasting Total

Non-Driven Exercise 364 (57.6%) 51 (8.1%) 415

Decreasing Driven Exercise 45 (7.1%) 12 (1.9%) 57

High Driven Exercise 118 (18.7%) 41 (6.5%) 159

Total 527 104 631

J Abnorm Child Psychol. Author manuscript; available in PMC 2017 October 01.


	Abstract
	Method
	Sample
	Measures
	Demographic and Background Questionnaire
	Eating Disorder Examination- Questionnaire (EDE-Q; Fairburn & Beglin, 1994)
	Center for Epidemiological Studies-Depression Scale (CES-D; Radloff, 1977)
	Eating Expectancy Inventory (EEI; Hohlstein et al., 1998)
	Thinness and Restricting Expectancy Inventory (TREI; Hohlstein et al., 1998)
	The Pubertal Development Scale (PDS; Petersen, Crockett, Richards, & Boxer, 1988)

	Procedure
	Data collection
	Data analytic method


	Results
	Participant Attrition Analysis and Treatment of Missing Data
	Possible Effects due to School Membership
	Descriptive Statistics
	Developmental Trajectories of Driven exercise
	Driven exercise Trajectories: Selection of Trajectory Model
	Driven Exercise Behavior Trajectories
	Prediction of Driven Exercise Group Membership
	High and Decreasing groups vs. Non-Driven Exercise group
	Decreasing group vs. High group

	Driven Exercise Group Comparisons at the End of the Trajectory period

	Developmental Trajectories of Fasting
	Fasting Trajectories: Selection of Trajectory Model
	Fasting Behavior Trajectories
	Prediction of Fasting Group Membership
	Fasting Group Comparisons at the End of the Trajectory Period

	Covariation between Fasting and Driven Exercise Trajectory Group Membership

	Discussion
	References
	Figure 1
	Table 1
	Table 2
	Table 3
	Table 4
	Table 5
	Table 6

