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Eating Disorder Prevention Programs. A Meta-Analytic Review

Eric Stice and Heather Shaw
University of Texas at Austin

This meta-analysis of eating disorder prevention programs found that intervention effects ranged from an
absence of any effects to reductions in current and future eating pathology. Certain effects persisted as
long as 2 years and were superior to minimal-intervention control conditions. Larger effects occurred for
selected (vs. universal), interactive (vs. didactic), and multisession (vs. single session) programs; for
programs offered solely to females and to participants over age 15; for programs without psychoeduca
tional content; and for trials that used validated measures. The results identify promising prevention
programs and delineate sample, format, and design features that are associated with larger effects, but
they suggest the need for improved methodological rigor and statistical modeling of trials and enhanced

theoretical rationale for interventions.

Eating pathology, including threshold and subthreshold an-
orexia nervosa, bulimia nervosa, and binge eating disorder, is one
of the most prevalent psychiatric problems for women and girls
and is marked by chronicity and relapse (Fairburn, Cooper, Doll,
Norman, & O’ Connor, 2000; Lewinsohn, Striegel-Moore, & See-
ley, 2000). Eating pathology results in subjective distress and
functional impairment, as well as inpatient hospitalization, suicide
attempts, and mortality (Newman et al., 1996; Patton, Selzer,
Coffey, Carlin, & Wolfe, 1999). Eating pathology also increases
the risk for future onset of obesity, depressive disorders, suicide
attempts, anxiety disorders, substance abuse, and health problems
(Johnson, Cohen, Kasen, & Brook, 2002; Stice, Cameron, Killen,
Hayward, & Taylor, 1999; Stice, Hayward, Cameron, Killen, &
Taylor, 2000). Because less than a third of individuals with eating
disorders receive treatment (Fairburn et al., 2000; Johnson et al.,
2002), and treatment produces symptom remission for only 40% to
60% of patients (Agras, Walsh, Fairburn, Wilson, & Kraemer,
2000; Fairburn, Jones, Peveler, Hope, & O’ Connor, 1993; Telch,
Agras, & Linehan, 2001; Wilfley et a., 2002), much effort has
been devoted to developing prevention programs.

The first generation of eating disorder prevention programs
delivered didactic psychoeducational material about eating disor-
dersin universal interventions involving all available adolescents.
This type of intervention was implicitly based on the assumption
that information about the adverse effects of eating disorders
would deter individuals from initiating these maladaptive behav-
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iors. The second generation of prevention programs was aso
universal in focus and didactic in format but included components
focusing on resistance of sociocultural pressures for thinness and
healthy weight-control behaviors. These interventions were based
on the assumption that sociocultural pressures played akey rolein
the etiology of eating pathology and that adolescents turned to
radical dieting and compensatory behaviors primarily for weight-
control purposes. The third generation of interventions has in-
cluded selective programs that target high-risk individuals with
interactive exercises that focus on risk factors that have been
shown to predict onset of eating pathology (e.g., body
dissatisfaction).

Despite the profusion of prevention trids, the results of these
evaluations have not been reviewed and analyzed with objective
meta-analytic procedures. Thus, the primary aims of this review
are to provide a comprehensive summary of these prevention
programs and their effects and to examine sample, intervention,
and design features that are associated with larger intervention
effects. Given the heterogeneity in the effects from these interven-
tions, a systematic consideration of the moderators that are asso-
ciated with larger intervention effects is important. The secondary
aims of this article are to discuss theoretical, methodological, and
statistical limitations of the literature and to explore promising
directions for future research.

Putative Moderators of Intervention Effects

A unique feature of meta-analysis is that it permits an exami-
nation of factors associated with variation in effect sizes. Eluci-
dating the factors that moderate prevention programs effects is
informative because it illuminates aspects of the samples, inter-
ventions, and designs that are associated with the strongest inter-
vention effects. This information should increase the yield of
future prevention efforts by identifying the conditions under which
optimal prevention effects occur. Analyses of moderators of inter-
vention effect sizes should also advance general theories regarding
effective routes to alter maladaptive health behaviors and attitudes.
Accordingly, we investigated several potential moderators of in-
tervention effects that were selected on the basis of theory, prior
findings, and clinical experience.
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Risk Status of Participants

It has been suggested that selected programs that are offered to
high-risk participants are more effective than universal programs
that are offered to all available participants because effect sizes
from universa interventions are often larger for high-risk sub-
groups versus the full sample (Killen et al., 1993). Researchers
have also noted that the effects of eating disorder prevention
programs (Stice, Mazotti, Weibel, & Agras, 2000) and violence
prevention programs (Fields & McNamara, 2003) appear to be
larger for selective programs than for universal programs. Theo-
reticaly, high-risk individuals that are targeted in selected pro-
grams are more motivated to engage in the prevention program
content, which may result in greater benefits. It is also likely that
low-risk individuals have less room for improvement on the out-
comes (a floor effect). Thus, we hypothesized that intervention
effects would be larger for selected programs versus universa
programs. However, the distinction between universal and selected
programs is often blurred. For example, most universal programs
focus solely on females—a subpopulation at high risk for eating
pathology. We considered interventions delivered to all partici-
pants in intact classrooms and trials that did not mention the
intervention objective during recruitment (e.g., body acceptance)
to be universal programs. We considered interventions that
screened participants for a risk factor or that used recruitment
strategies that implicitly screened participants, such as advertise-
ments for a body acceptance intervention, to be selected programs.
Because the key distinction between selected and universal pro-
gramsisthat the former are offered to high-risk individuals, we use
the term risk status of participants to refer to this variable in this
report.

Participant Sex

Research indicates that girls and women are at much higher risk
for eating pathology than boys and men (Lewinsohn, Hops, Rob-
erts, Seeley, & Andrews, 1993; Newman et a., 1996). Thus, girls
and women might be expected to be more likely to engage in
eating disorder prevention programs than boys and men. In addi-
tion, the low base rate of eating pathology in boys and men might
produce afloor effect that makesit difficult to observe intervention
effects. Therefore, we hypothesized that intervention effects would
be stronger for female samples versus male or mixed-sex samples.

Participant Age

Prospective studies suggest that eating pathology is most likely
to emerge between the ages of 15 and 19 in adolescent girls
(Lewinsohn et al., 2000; Stice, Killen, Hayward, & Taylor, 1998)
and that the rates of eating pathology are very low during early
adolescence (Keel, Fulkerson, & Leon, 1997; Stice, Presnell, &
Bearman, 2001). It has been theorized that prevention programs
are most effective when delivered during the devel opmental period
in which the pathological condition emerges (Maggs, Schulenberg,
& Hurrelmann, 1996). Consistent with this assertion, our clinica
experience suggests that adolescents younger than 15 often have
not experienced sufficient subjective distress to motivate them to
engage in a program designed to ameliorate and prevent body
image and eating disturbances.® Younger adolescents may aso

possess limited insight because their abstract reasoning skills are
till developing, which might constrain their ability to benefit from
interventions. In addition, there may be a floor effect because the
rates of eating pathology are low during early adolescence. Thus,
we hypothesized that adolescents over age 15, relative to younger
adolescents and children, would be more likely to show a positive
response to interventions.

Program Format

A meta-analysis of substance abuse prevention programs found
that interactive programs were more effective than didactic pro-
grams (Tobler et al., 2000). Theoretically, participants in interac-
tive programs show greater intervention effects because this pre-
sentation format helps them become engaged in the program
content, which facilitates skill acquisition and attitudinal change.
Interactive programs are also more likely to involve exercises that
alow participants to apply the skills taught in the intervention,
which should facilitate skill acquisition. Accordingly, we predicted
that interactive programs would be more effective than didactic
programs.

Number of Sessions

Researchers have concluded that brief single-session eating dis-
order prevention interventions, which are typicaly 1 hr in length,
are insufficient to produce lasting attitudinal and behaviora
change because these types of programs rarely produce effects
(Martz & Bazzini, 1999). A meta-analysis of substance abuse
prevention programs similarly indicated that multisession inter-
ventions that were spread over a longer period of time produced
superior effects than brief interventions (Rooney & Murray, 1996).
Theoretically, multisession interventions, which typically involve
at least three hour-long sessions that occur on a weekly basis,
allow participants to reflect on intervention material between re-
peated sessions, thereby maximizing internalization of program
tenants. Furthermore, multisession interventions also give partici-
pants a chance to try new skills and then return to the group for
troubleshooting advice. Thus, we hypothesized that intervention
effects would be stronger for multiple-session interventions rela-
tive to brief single-session interventions.

Program Content

Another important factor that should determine whether a pro-
gram produces intervention effects is the content of the interven-
tion. Theoretically, interventions that target established risk factors
for eating pathology will be more effective than those that focus on

1 Note that the predictive power for other cutpoints on participant age,
such as younger than 18 years old (which would correspond roughly to
entry into college), showed a weaker relation to effect sizes than the
younger than age 15 cutpoint suggested by clinical experience. For in-
stance, the effect for the age-15 cutpoint was larger (r = .47, p = .001)
than the effect for the age-18 cutpoint (r = .34, p = .044) in the prediction
of effect sizes for eating pathology at posttest. Post hoc analyses also
verified that the continuous age variable did not account for any more
variance in effect sizes than did the dichotomous age variable, which
suggests that the effects were not attenuated because of our decision to
dichotomize this variable.
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nonestablished risk factors (Stice, Mazotti, et a., 2000). More
generaly, research has indicated that psychoeducational content is
ineffective in producing behavioral change (Clarke, Hawkins,
Murphy, & Sheeber, 1993; Larimer & Cronce, 2002). Accord-
ingly, we hypothesized that programs that focused on increasing
resistance to sociocultural pressuresfor thinness, body satisfaction,
self-esteem, and healthy weight-management skills would produce
larger intervention effects than programs that did not focus on
these factors. Conversely, we expected that programs focusing on
stress and coping skills would be associated with smaller interven-
tion effects because these variables are not established eating
disorder risk factors. Finally, we hypothesized that psychoeduca-
tional programs would be associated with weaker intervention
effects. Because of the considerable content overlap of various
interventions, it was necessary to create nonorthogonal content
variables that reflected whether each particular program focused
on each of these six content areas (i.e., sociocultural pressures,
healthy weight control, body satisfaction, self-esteem, psychoedu-
cational information on eating disorders, and stress and coping).

Use of Validated Measures

Prevention researchers have noted that use of unreliable mea-
sures may result in an underestimation of intervention effects in
prevention trials (Kalichman, Carey, & Johnson, 1996). Presum-
ably, trialsthat use reliable measures should be better positioned to
detect intervention effects that do occur because these measures
are more sensitive. Thus, we hypothesized that trias that used
validated outcome measures would observe larger intervention
effects than trials that used measures for which reliability and
validity have not been established.

Trials that used measures with established reliability and valid-
ity (minimum requirement was evidence of internal consistency
greater than .70 and test—retest coefficients greater than .60 or
evidence of predictive validity) for at least 50% of the outcomes
were coded as having used validated measures and the remaining
were coded as having used nonvalidated measures.

Method

Sample of Studies

Severa procedures were used to retrieve published and unpublished
articles. First, acomputer search was performed on PsycINFO, MEDLINE,
Dissertation Abstracts International, and Cumulative Index to Nursing and
Allied Health Literature for the years 1980—2003 (through April 2003)
using the following key words: eating disorder, eating pathology, an-
orexia, anorexic, bulimia, bulimic, binge eating, prevention, preventive,
and intervention. Two research assistants and a professiona librarian
performed independent searches to increase the odds that al relevant
articles would be retrieved. Eric Stice reviewed the products of all three
searchers to identify pertinent articles. Second, the tables of contents for
journals that commonly publish articles in this area were reviewed for this
same period (e.g., International Journal of Eating Disorders, Journal of
Consulting and Clinical Psychology). Third, the reference sections of all
identified articles, review chapters, and books in this area were examined.
Finally, established eating disorder prevention researchers were contacted
and asked for copies of unpublished articles (under review or in press)
describing prevention trials.

Inclusion and Exclusion Criteria

The defining feature of a successful eating disorder prevention program
is that it reduces current or future eating disorder symptoms or rates of
clinically significant eating pathology relative to the changes in these
outcomes observed in a control group. Reductions in initial symptoms are
clinically important because there are nontrivial rates of subdiagnostic
eating pathology in unselected samples that are associated with subjective
distress and functional impairment (Lewinsohn et al., 2000; Patton et al.,
1999). The rationale for interventions that focus solely on risk factors is
that a reduction in these factors should produce decreases in eating pathol-
ogy (i.e., intervention effects on eating pathology are mediated by reduc-
tions in the risk factors). Thus, to be considered optimally successful, an
eating disorder prevention program should reduce both the risk factor and
eating pathology—even if the intervention focuses solely on reducing the
risk factor. Nonetheless, we included prevention trials that tested for
intervention effects on eating pathology, as well as those that solely tested
for intervention effects on risk factors that have been found to predict onset
of eating pathology.?

We focused exclusively on prevention programs that were evaluated in
controlled trials. We included trials in which participants were randomly
assigned to an intervention or to a minimal-intervention, placebo, waitlist,
or assessment-only control condition, as well as trials in which some
relevant comparison group was used (e.g., matched controls) in a quasi-
experimental design. Random assignment to condition is optimal because
it isthe best approach to generating comparison groups that are equated on
any potential confounding variables. Because many potential confounds
are unknown, random assignment is preferable to the use of control groups
that are matched to the intervention group on certain dimensions. None-
theless, carefully selected comparison groups can permit useful inferences
regarding intervention effects if analyses test for significant differencesin
change over time across conditions. Seventeen studies without minimal-
intervention, placebo, waitlist, or assessment-only control groups were
omitted because there was no way to determine whether any observed
changes were due to the intervention or to the passage of time, regression
to the mean, or measurement artifacts (i.e., pretest sensitization). Admit-
tedly, the use of waitlist or assessment-only control groups does not permit
one to rule out the possibility that any observed effects are due to expect-
ancies or demand characteristics. However, since only five trials used
minimal-intervention or placebo control conditions, we did not require
these types of control conditions.

We aso focused exclusively on studies that tested whether the change in
the outcomes over time was significantly greater in the intervention group
versus the control group. This could take the form of a Time X Condition
interaction in arepeated measures analysis of variance (ANOVA) model or
an analysis of covariance (ANCOVA) model that controls for initial levels
of the outcome variable. Growth curve and survival models could also be
used if they controlled for initial levels of the outcome. Studies that only
tested for significant changes within condition were not included because
thistype of analysis does not test whether the reductionsin the intervention
condition are significantly greater than the reductions in the control con-
dition. With this approach there is no way to separate the effects of the
intervention versus those from alternative sources, such as regression to the
mean. Authors of prevention trials that did not test for significant differ-
ences in change in the outcomes across conditions were asked if they could

2We included three trials of cognitive-behavioral interventions that
were designed to reduce body dissatisfaction (Butters & Cash, 1987;
Dworkin & Kerr, 1987; Rosen, Saltzberg, & Srebnik, 1989) even though
these trials were not originaly conceived of as prevention programs
because several subsequent eating disorder prevention programs were
based on these programs (Bearman et al., 2003; Celio et a., 2000; Win-
zelberg et a., 1998, 2000) and because body dissatisfaction is one of the
most robust risk factors for onset of eating pathology (Stice, 2002).
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provide the results of such analyses. Of 10 authors contacted, 3 provided
the requested results so that their findings could be included in this review®
(the other seven trials were excluded). Four studies that included only
posttest measures were excluded because it is not possible to model change
in the outcomes with this type of design, and thus there is no way of ruling
out the possibility that any observed findings resulted because random
assignment failed to create equivalent groups at pretest.* Finally, one study
that did not collect information to allow the authors to pair pretest and
posttest data was excluded because it is not possible to model change with
unmatched data.

Effect Sze Estimation Procedures

We calculated effect sizes for outcomes assessing eating pathology and
risk factors for eating pathology. We included outcomes that were exam-
ined in at least 10 trials. We required a minimum of 10 trials because Stice
(2002) found it difficult to detect moderators of effect sizes with fewer data
points. We included thin-ideal internalization, body dissatisfaction, dieting,
negative affect, and body mass because each of these factors has been
found to predict subsequent onset of eating pathology in prospective risk
factor studies (Stice, 2002). Although deficient knowledge about eating
disordersisnot an established risk factor for eating pathology, this outcome
was included because it was examined in a large portion of the trials.

We calculated separate effect sizes for intervention effects at termination
and at follow-up (averaging across all available follow-ups) to provide
discrete tests of acute and long-term effects. Reporting one overall index of
intervention effects that averaged across termination and follow-up data
would have unfairly underestimated effects for programs that were evalu-
ated in trialswith longer follow-ups because effects tend to become smaller
over time. When multiple measures of the same outcome were included in
atrial, effect sizes were calculated for the scale that had the most evidence
of reliability and validity. If both measures possessed equal evidence of
reliability and validity, an average effect size and probability value (p
value) was calculated using the fixed-effects formulas provided in Shadish
and Haddock (1994, pp. 265-266). When multiple measures of conceptu-
aly similar outcomes were included in a study, the one with the strongest
construct validity was selected (e.g., a measure that solely reflected body
dissatisfaction was selected over one that reflected body dissatisfaction,
thin-ideal internalization, and dieting). Effect sizes were from analyses that
used al available data (completer analyses) rather than intent-to-treat
analyses (wherein the |ast available data point for participants who drop out
is carried forward) because most trias only reported the former.®

If effect sizes were not reported, they were directly calculated by
reconstituting the data (e.g., using weighted p values to conduct a chi-
sguare test) or were estimated from the p values (exact p values were
directly calculated from test statistics when possible) using the formula
provided in Rosenthal (1991). If these options were not possible because
insufficient information was provided, effect sizes were requested from the
authors. Of the 23 authors contacted, 17 provided the requested effect
sizes® Despite these efforts, we were unable to generate effect sizes
estimates for the nonsignificant intervention effects from five trial s because
the authors could not be located or because the authors could not locate
their data (we were able to generate effect sizes for the significant effects).
As the optimal unbiased estimate of these missing nonsignificant effect
sizesis zero (Rosenthal, 1991), we assumed an r of .00 and a p value of .50
for these missing effects. Fortunately, less than 5% of the effect sizes
examined in this meta-analysis were set to zero because they were missing.

The correlation coefficient (r) was selected as the index of effect size
because of its similar interpretation across different combinations of inter-
val, ordinal, and nomina variables (Pearson’s r, Spearman’s rho, and
point-biserial correlations; Rosenthal, 1991). Cohen’'s (1988) criteria for
small (r = .10), medium (r = .30) and large (r = .50) effects were used.

Results

The literature search identified 51 published and unpublished
studies that met the inclusion criteria, in which 38 eating disorder
prevention programs were evaluated in 53 separate controlled
trials (11 programs were evauated in more than one tria, five
trials evaluated two interventions simultaneously, and two reports
described the results from two separatetrials). In total, this resulted
in 60 separate effect sizes estimates for eating disorder prevention
programs for this meta-analysis.

A brief description of the sample, program content, and inter-
vention effects is provided in Table 1 for universal prevention
programs and in Table 2 for selected prevention programs. Tables
3 and 4 report the magnitude of effect sizes (r) and provide the
sample, design, and content features that were investigated as
potential moderators of intervention effects for universal and se-
lected prevention programs, respectively. Only the effect sizes for
outcomes examined in 10 or more trials are summarized in Tables
3 and 4, but relevant outcomes that were examined in fewer trials

3 Three authors who did not report the results of analyses testing whether
there was significantly differential change across conditionsin the original
article were generous enough to provide this information when contacted
(Franko, 1998; Kater, Rohwer, & Londre, 2002; Martz & Bazzini, 1999).

4 For similar reasons, we did not use effect size estimates, such asd, that
focus on posttest mean differences across conditions without correcting for
pretest mean differences. Such effect sizes estimates are not able to rule out
the possibility that differences at baseline between the conditions artifi-
cialy amplified or attenuated effect size estimates. This approach aso
introduces greater error variance in effect sizes estimates and therefore
decreases power in analyses testing heterogeneity of treatment effects and
moderators of treatment effects.

51t should be noted that intent-to-treat analyses may provide an overly
liberal or overly conservative indication of intervention effects depending
on when most participants dropped and whether attrition favored the
intervention or control group. If most participants dropped before provid-
ing data at intervention termination, intent-to-treat analyses may be con-
servative because the analyses assume that participants remain as symp-
tomatic asthey were at pretest. However, if most participants dropped after
providing termination data, intent-to-treat analyses may be overly liberal
because the analyses assume that any intervention gains are preserved over
follow-up (which is typically not the case). To complicate matters further,
intent-to-treat analyses provide an overestimate of intervention effects if
more participants drop from the control group before providing termination
data or if more participants drop from the intervention condition after
providing termination data. Intent-to-treat analyses provide an underesti-
mate of intervention effects if more participants drop from the intervention
group before providing termination data or if more participants drop from
the control condition after providing termination data. Furthermore, intent-
to-treat analyses produce greater biases on effect sizes for less efficient
(longer) prevention programs than for more efficient (shorter) programs
because (all else being equal) there is greater attrition from longer trials.

6 The authors of the following studies were gracious enough to provide
effect sizes estimates when none were reported in the origina article and
none could be calculated with reported data: Baranowski & Hetherington,
2001; Dalle Grave, De Luca, & Campello, 2001; Mann et al., 1997; McVey
& Davis, 2002; McVey, Davis, Tweed, & Shaw, in press; McVey, Lieber-
man, Voorberg, Wardrope, & Blackmore, 2003; Neumark-Sztainer, Butler,
& Palti, 1995; O’'Dea & Abraham, 2000; Paxton, 1993; Santonastaso et al.,
1999; Stewart et al., 2001; Varnado-Sullivan et al., 2001; Wade, Davidson,
& O’ Deag, 2003; Winzelberg et al ., 1998, 2000; Withers, Twigg, Wertheim,
& Paxton, 2002; Zabinski, Calfas, Gehrman, Wilfley, & Salis, 2001.
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Table 1 (continued)

Findings

Intervention

Sample

Study

Effects for girls at posttest for thin-ideal internalization and

Interactive psychoeducational intervention focused on the causes

287 grade school girls and boys

mean age = 12.0

Varnado-Sullivan et al.

eating pathology, but not for dieting and negative affect

and consequences of body dissatisfaction, particularly cultural

influences, and healthy weight-control behaviors.

(2001)

relative to waitlist controls. Effects for boys at posttest for
thin-ideal internalization and negative affect, but not for

dieting and eating pathology.
No effects on body dissatisfaction, dieting, or negative affect at

posttest or at 3-month follow-up for either intervention

relative to assessment-only controls.
Effects for knowledge at posttest and follow-up, and for body

images. Self-esteem program promoted positive self-esteem,

coping skills, and social skills.
Interactive program that provided information on eating pathology

Media literacy program promoted critical evaluation of thin-ideal

86 middle school girls and boys

mean age = 13.42

Wade et al. (2003)

controls, but no effects for dieting, negative affect, or bulimic

pathology.
Effects for knowledge at posttest and 1-month follow-up

dissatisfaction at follow-up relative to assessment-only

weight-control behaviors, social pressures resistance, and body

satisfaction and self-esteem.

and risk factors for eating pathology and promoted healthy
Psychoeducationa video provided information on causes and

173 high school girls

mean age = 14.3

Weiss (2000)

242 middle school girls
mean age = 12.5

Withers et a. (2002)

relative to an assessment-only control condition, but no

effects for body dissatisfaction or dieting.
No effects for thin-ideal internalization, body dissatisfaction,

consequences of body image and eating problems, body shape

determinants, social pressures for thinness, and healthy eating.
Media literacy intervention. Promoted critical viewing of media

70 high school girls
mean age = 12.3

Wolf-Bloom (1999)

negative affect, or eating pathology at posttest relative to

assessment-only controls.

images of the thin ideal and the effects on girls and women.

STICE AND SHAW

are described in Tables 1 and 2. The effect sizes reported in Tables
3and 4 arefor theintervention versus awaitlist or assessment-only
control group when available. It would have unfairly underesti-
mated the effects of the interventions that were compared with
more rigorous minimal-intervention or placebo control groups,
relative to those interventions that were compared with waitlist or
measurement-only control groups. Nonetheless, the effects of the
intervention relative to a minimal-intervention or placebo control
condition are described in Tables 1 and 2 when available. The
effect sizes reflect analyses performed on the entire samples used
in these studies. The effects for separate analyses with high-risk
subgroups are not reported here because few studies conducted
such analyses and because trials that did conduct these analyses
focused on qualitatively different high-risk subgroups. The find-
ings from these separate high-risk subgroups are discussed below.

Summary of Intervention Effects

Overall, this review suggests that a number of promising eating
disorder prevention programs have been evaluated. Thirty-two
(53%) of the interventions resulted in significant reductions in at
least one established risk factor for eating pathology, such as body
dissatisfaction (which represented 26 distinct programs). Even
more exciting was the fact that 15 (25%) of the interventions
resulted in significant reductions in eating pathology (which rep-
resented 10 distinct programs), and we found evidence that certain
interventions both reduce extant eating pathology and prevent
increases in eating pathology that were observed in control groups.
These promising findings represent a relatively new development,
given that most of the effective prevention programs have been
evaluated in the past few years. Despite the encouraging findings,
therewas awide variety of intervention effects, ranging from those
that produced no effects on any outcomes to those that produced
significant effects for al outcomes. Thus, it is important to exam-
ine factors that moderated the effect sizes observed across
interventions.

Average Intervention Effect Szes and Moderators of
Effect Szes

In this section we report the weighted average random effect
size for each of the outcomes that were examined in at least 10
trials—the minimum deemed necessary to permit adequate power
to detect moderator effects. The random-effects SPSS macro de-
veloped by Lipsey and Wilson (2001) was used to estimate the
weighted average effect sizes. We then tested whether there was
significant heterogeneity in the effect sizes for each outcome with
the random-effects Q test using the SPSS macro. In the event of
significant heterogeneity, univariate models tested whether the 12
putative moderators were related to observed effect sizes using the
random effects SPSS macro for inverse variance weighted regres-
sion with maximum likelihood estimation. We first estimated
univariate models that examined each moderator individually to
gain insight into these relations that were not obscured by multi-
colinearity. Next, we estimated multivariate models that included
the moderators that were significant in the univariate models. We
a so tested whether there was significant residual heterogeneity in
effect sizes after the moderators were entered into the multivariate
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models. This process was conducted separately for acute (pretest to
termination) and long-term effects (pretest to follow-up).

Preliminary analyses tested whether publication status (pub-
lished = 1, nonpublished = 0) moderated the magnitude of effect
sizes, which would have suggested that this variable should be
included in the analyses. Publication status did not show a signif-
icant relation to effect sizes for any of the seven outcomes for
either posttest or follow-up data. Similar analyses indicated that
use of random assignment to condition (randomized = 1, not
randomized = 0) did not show a significant relation to any of the
effect sizes examined in this report. Accordingly, neither publica-
tion status nor use of random assignment was included as a
moderator.

The moderators were coded as follows. Risk factor status was
coded such that 1 = selective and O = universal. Participant sex
was coded such that 1 = female sample and 0 = male or mixed-
sex sample. Participant age was coded such that 1 = mean age
greater than 15 years and 0 = mean age less than 15 years.
Program format was coded such that 1 = interactive program and
0 = didactic program. Number of sessions was coded such that
1 = multiple-session intervention and 0 = single-session interven-
tion. Sociocultural resistance skills, body satisfaction enhance-
ment, self-esteem enhancement, healthy weight-control skills,
stress and coping skills, and psychoeducational content was coded
such that 1 = present and 0 = absent. Validated measures was
coded such that 1 = validated and O = nonvalidated.

Knowledge of eating disorders. The weighted average effect
size for knowledge of eating disorders at termination across the 16
prevention trials was .38 (p < .001). There was statistically
significant heterogeneity of effect sizes, x*(15, N = 16) = 190.52,
p < .001, indicating that it was appropriate to investigate potential
moderators of intervention effects. We were unable to investigate
the effects of risk factor status and psychoeducational content, as
there was insufficient representation of the levels of these moder-
ators for this particular outcome. We required that there be at least
two studies with each of the two levels for each moderator to be
included in the analyses. None of the moderators examined were
significant predictors of effect size for knowledge of eating disor-
ders at termination.

The weighted average effect size for knowledge of eating dis-
orders at follow-up across the 13 trials was .29 (p < .001). There
was statistically significant heterogeneity of effect sizes, (12,
N = 13) = 97.76, p < .001, indicating that it was appropriate to
investigate moderators of intervention effects. Preliminary analysis
indicated that length of follow-up period was not significantly
related to the effect sizes for knowledge, therefore this variable
was not used as a covariate in subsequent models. There was
insufficient variability in the following moderators for them to be
included in these analyses: risk factor status, sociocultural content,
stress/coping content, and psychoeducational content. None of the
remaining moderators were significant predictors of effect size for
knowledge of eating disorders at follow-up.

Thin-ideal internalization. The weighted average effect size
for thin-ideal internalization at termination across the 20 trials was
.19 (p < .001). There was significant heterogeneity of effect sizes,
X3(19, N = 20) = 60.60, p < .001. There was insufficient
variability in self-esteem enhancement content to examine this
factor in these moderator analyses. A univariate model indicated
that selected programs produced significantly (z = 2.93, p < .005)

larger decreases in thin-ideal internalization (meanr = .27, p <
.001) than universal programs (meanr = .12, p < .01). Interven-
tions produced significantly (z = 2.50, p < .05) larger effect sizes
for thin-ideal internalization in trials that used validated measures
(mean r = .24, p < .001) than in trials that used nonvalidated
measures (mean r = .06, ns). Studies that focused on stress and
coping skills (mean r = .05, ns) showed significantly smaller
effect sizes(z= —2.20, p < .05) than those that did not (mean r =
.23, p < .001). Intervention effects were significantly larger (z =
2.04, p < .05) when delivered to female-only samples (meanr =
.23, p < .001) versus samples with male participants (mean r =
.07, ns). Programs focusing on participants over the age of 15
produced significantly (z = 2.16, p < .05) larger effect sizes (mean
r = .26, p < .001) than those focusing on younger participants
(meanr = .13, p < .01). In the multivariate model with the five
variables that showed significant univariate effects, none remained
significant. There was no significant residual heterogeneity in
effect sizes, x*(15, N = 16) = 19.64, ns, when these five predic-
tors were entered into the model.

The weighted average effect size for thin-ideal internalization at
follow-up across the 17 trials was .15 (p < .001). However,
because there was no significant heterogeneity of effect sizes for
thin-ideal internalization at follow-up, ¥*(16, N = 17) = 25.88, ns,
we did not test for moderators of effect size.

Body dissatisfaction. The weighted average effect size for
body dissatisfaction at termination across 46 trials was .13 (p <
.001). There was significant heterogeneity of effect sizes, (45,
N = 46) = 85.02, p < .001. A univariate model indicated that
selected programs produced significantly (z = 4.71, p < .001)
larger decreases in body dissatisfaction (meanr = .23, p < .001)
than did universal programs (mean r = .08, p < .001). Interactive
programs produced significantly (z = 1.97, p < .05) larger de-
creases in body dissatisfaction (meanr = .15, p < .001) than did
studies that used didactic programs (mean r = .08, p < .005).
Significantly (z = 2.03, p < .05) larger effects were observed for
trials with amean participant age of 15 or older (meanr = .18, p <
.001) than were observed for trials with younger participants
(mean r = .10, p < .001). Multisession programs produced sig-
nificantly (z = 2.15, p < .05) larger effects (meanr = .14, p <
.001) than did single-session programs (mean r = —.03, ns).
Programs with psychoeducational content (mean r = .09, p <
.001) had significantly smaller effects (z= —3.52, p < .001) than
did programs without this content (meanr = .21, p < .001). Inthe
multivariate model with the five moderators that showed signifi-
cant univariate effects, only the effect for selected versus universal
programs (z = 3.23, p < .005) remained significant. There was no
significant residual heterogeneity in effect sizes, x%(40, N = 41) =
41.23, ns, when these five predictors were entered into the model.

The weighted average effect size for body dissatisfaction at
follow-up across the 37 trials was .12 (p < .001). There was
significant heterogeneity of effect sizes, ¥*(36, N = 37) = 76.11,
p < .001. Because preliminary analysis indicated that length of
follow-up period was not significantly related to the effect sizesfor
body dissatisfaction, the former variable was not used as a covari-
ate. A univariate model indicated that selected programs produced
significantly (z = 6.72, p < .001) larger decreases in body dissat-
isfaction (mean r = .25, p < .001) than did universal programs
(meanr = .06, p < .001). Significantly (z = 2.52, p < .05) larger
decreases in body dissatisfaction were observed for interventions
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STICE AND SHAW

Table 3
Moderator Values and Effect Szes for Universal Programs
Moderators
No. of Psycho- Healthy Stress/ Self- Body Validated
Study Sex Age Format sessions educational Sociocultural weight coping esteem enhancement measures

Buddeberg-Fischer et a. (1998) 0 1 0 1 1 1 0 0 0 0 1
Dalle Grave et a. (2001) 0 0 1 1 1 1 1 0 0 0 1
Jerome (1987) 0 1 0 0 1 0 0 0 0 0 1
Jerome (1991) 0 1 0 0 1 0 0 0 0 0 1
Kater et a. (2002, girls) 1 0 0 1 1 1 1 1 0 0 0
Kater et al. (2002, boys) 0 o0 0 1 1 1 1 1 0 0 0
Killen et a. (1993) 1 0 0 1 1 1 1 0 0 0 1
Kusel (1999) 1 0 1 1 0 1 0 0 0 0 1
Mann et a. (1997) 1 1 0 0 1 0 0 0 0 0 1
Martz & Bazzini (1999) 1 1 0 0 1 0 0 0 0 0 1
Martz & Bazzini (1999) 1 1 0 0 1 0 1 0 0 0 1
McVey & Davis (2002) 1 0 1 1 1 1 1 1 1 1 0
McVey et a. (in press) 1 0 1 1 1 1 1 1 1 1 0
Moreno & Thelen (1993, Study 1) 1 0 0 0 1 1 1 0 0 0 0
Moreno & Thelen (1993, Study 2) 1 0 0 0 1 1 1 0 0 0 0
Mutterperl & Sanderson (2002) 1 1 — 0 1 0 0 0 0 0 0
Nebel (1995) 1 1 1 1 1 0 1 1 1 1 1
Neumark-Sztainer et al. (1995) 1 1 1 1 1 1 1 0 0 0 0
Neumark-Sztainer et al. (2000) 1 0 1 1 1 1 0 0 0 0 0
Nicolino et a. (2001) 1 1 1 0 1 1 0 0 0 0 1
O'Dea & Abraham (2000) 0 0 1 1 0 0 0 1 1 0 1
Outwater (1991) 0 0 0 1 1 0 0 0 1 1 1
Paxton (1993) 1 0 1 1 1 1 1 0 0 0 1
Richman (1993) 0 0 0 1 1 1 1 0 1 0 0
Richman (1998) 0 0 0 1 1 1 1 0 1 0 1
Santonastaso et al. (1999) 1 1 1 1 1 1 0 0 0 0 1
Shepard (2001) 0 0 1 1 1 1 1 0 0 0 1
Smolak et al. (1998a) 0 0 0 1 1 1 1 0 0 1 0
Smolak et a. (1998b) 0 0 0 1 1 1 1 0 0 1 0
Stewart et a. (2001) 1 0 1 1 1 1 1 1 1 1 1
Varnado-Sullivan et a. (2001, girls) 1 0 1 1 1 1 1 0 0 1 1
Varnado-Sullivan et a. (2001, boys) O 0 1 1 1 1 1 0 0 1 1
Wade et a. (2003, media) 0 0 1 1 0 1 0 0 0 0 1
Wade et a. (2003, esteem) 0 0 1 1 0 0 0 1 1 0 1
Weiss (2000) 1 0 1 1 1 1 1 0 1 1 1
Withers et a. (2002) 1 0 0 0 1 1 1 0 1 1 0
Wolf-Bloom (1999) 1 0 1 0 0 1 0 0 0 0 1

Note. Effect sizes (r) at posttest are reported first, and effect sizes for follow-up are reported second in parentheses; significant effects (p < .05) are
marked by an asterisk. Effect sizes are for the intervention versus a waitlist or assessment-only control group when available. Dashes represent dependent
variables that were not examined in particular studies. Moderators are coded such that 1 = yes, 0 = no.

offered to female-only samples (meanr = .15, p < .001) than were
observed for interventions offered to samples containing male
participants (meanr = .05, p < .05). Significantly (z= 3.81, p <
.001) larger effects were observed for trials focusing on partici-
pants over age 15 (mean r = .20, p < .001) than were observed for
trials focusing on younger participants (meanr = .06, p < .001).
Interventions produced significantly (z = 2.69, p < .01) larger
effects in trials that used validated measures (meanr = .15, p <
.001) than in trials that used nonvalidated measures (meanr = .03,
ns). In the multivariate model with the four variables that showed
significant univariate effects, only the effect for selected versus
universal focus (z = 4.42, p < .001) remained significant. There
was no significant residual heterogeneity in effect sizes, x*(32,
N = 33) = 25.89, ns, when these four predictors were entered into
the model.

Dieting. The weighted average effect size for dieting at termi-
nation across the 33 trials was .11 (p < .001). There was signif-

icant heterogeneity of effect sizes, ¥*(32, N = 33) = 59.76, p <
.005. There was insufficient variability in the number of sessions
for this variable to be included in these moderator analyses. A
univariate model indicated that selected programs (meanr = .18,
p < .001) produced significantly (z = 2.88, p < .005) larger
decreases in dieting than did universal programs (mean r = .07,
p < .005). Studies that used interactive programs produced sig-
nificantly (z = 2.54, p < .05) larger effects (meanr = .13, p <
.001) than did studies that used didactic programs (r = .02, ns).
Multisession programs produced significantly (z = 3.27, p < .01)
larger effects (mean r = .12, p < .001) than did single-session
programs (mean r = —.05, ns). In the multivariate model, the
only significant predictor of effect size was whether a program had
a selected versus a universal focus (z = 2.13, p < .05). There was
no significant residual heterogeneity in effect sizes, x*(29, N =
30) = 29.91, ns, when these three predictors were entered into the
model.
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Effect sizes for outcomes
Thin-ideal Body Negative Eating
Knowledge Body mass internalization dissatisfaction Dieting affect pathology

— — — — — — .05
.38 (.38%) — — 10 (.08) 01 (.00 02 (.01) 21 (10
.29* — — .00 .00 — .00
A46* — — .00 .00 .00 .00

— — .06 .10 — .05 —

— — .08 .06 — A1 —
57* .00 — .00 (.00) .00 .00 (.00)

— — 20 (.00) 21* (.00) 25* (.00) 22% (.00) .00 (.00

— A5 (11) — .03 (.21) —-.22 (.03) .03 (.08 -.09 (.07)

— (.01 (.08) (.00) (.08) — —

— (.00) (.08) (.06) (.13) — —

— — — -.07 — — —.02

— — — 13* (.15%) 15% (.14*) 5% (.13%) A7 (.10)
A5 (.42%) — — — — — —
57* (57*) — — — — — —

— 03 (.03) 01 — — — 06 (.06)
.03 — — .05 — .07 21*

A2¢ (12) .09 (.13%) — 03 (.03) 09 (.07) 00 (.05) A15* (.15%)
14 (.04) — .05 (.14*) 10 (.06) .07 (.04 — .03 (.05
— — (15 (.02) (-20) (.08) —

— (—.11%) .02 (.13%) .14*  (.05) .03 (.05 .05 (.05 .05 (.05)

— — — 08 (.08) — 01 (.01) —

— (.03) (.10) (.05) (.13) (.04) (.17)
.39* — — .24* .00 — .05
.37* (.33%) — — 5% (.07) A11* (.05) — .03 (.08

— (.01 — (.14) — (\11) (.10)
57* (.40%) — .04 (.04) .03 (.02 — — A3 (1)

— — (.18%) (—.05) (.00) — —

(.09) — (.00) (—.05) (.00) — —
71 (46%) — — 11* (.06) .19* (.08%) 06 (.04) A2% ((10%)

— — A3* — .05 .06 .28*

— — 21* — .10 31* 12

— — — .16 (.06) 18 (.03) .03 (.17) —

— — — 05 (.05) .03 (.00 A1 (.07) —
.20* (.20%) — — .03 (.13%) .00 (.00 .00 (.00 .00 (.00
35% (.21*) — — 04 (.03) .00 (.00 — —

— — .04 .07 — .01 .01

The weighted average effect size for dieting scores at follow-up
across the 32 trials was .11 (p < .001). There was significant
heterogeneity of effect sizes, x*(31, N = 32) = 66.58, p < .001.
Length of follow-up period was not significantly related to the
effect sizesfor dieting, so this variable was not used as a covariate
in subsequent models. A univariate model indicated that selected
programs produced significantly (z = 6.40, p < .001) greater
decreases in dieting (mean r = .24, p < .001) than did universa
programs (mean r = .05, p < .005). Significantly (z= 3.77, p <
.001) larger decreases in dieting were observed for trials that
focused on participants older than 15 (meanr = .19, p < .001)
than were observed for trials that focused on younger participants
(meanr = .06, p < .005). Interactive programs produced signif-
icantly (z = 2.69, p < .01) larger effects (meanr = .14, p < .001)
than did didactic programs (mean r = .03, ns). In the multivariate
model with the three variables that showed significant univariate

effects, only the effect for selected versus universal focus (z =
2.13, p < .05) remained significant. There was no significant
residual heterogeneity in effect sizes, ¥*(29, N = 30) = 29.91, ns,
when these four predictors were entered into the model.

Negative affect. The weighted average effect size for negative
affect at termination across the 34 trialswas .14 (p < .001). There
was significant heterogeneity of effect sizes, ¥*(33, N = 32) =
77.41, p < .001. There was insufficient variability in the number
of sessions for this variable to be included in these moderator
analyses. A univariate model indicated that selected programs
produced significantly (z = 6.20, p < .001) larger decreases in
negative affect (mean r .25, p < .001) than did universa
programs (mean r = .06, p < .001). Significantly (z = 2.90, p <
.005) larger decreases in negative affect were observed for trials
focusing on participants over age 15 (meanr = .20, p < .001) than
were observed for trials with younger participants (mean r = .07,
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Table 4

Moderator Values and Effect Szes for Selected Prevention Programs

Moderators

No. of
Study

Psycho-

Sex Age Format sessions educational Sociocultural weight coping esteem enhancement measures

Healthy Stress/ Self- Body Validated

Baranowski & Hetherington (2001)

Bearman et al. (2003)

Butters & Cash (1987)

Celio et a. (2000, computer)

Celio et al. (2000, class)

Chase (2001)

Dworkin & Kerr (1987, CT)

Dworkin & Kerr (1987, CBT)

Franko (1998)

Kaminski & McNamara (1996)

McVey et a. (2003)

Orjada & Stice (2003)

Presnell & Stice (2003)

Rosen et al. (1989)

Stice, Mazotti, et a. (2000)

Stice & Ragan (2002)

Stice, Presnell, et a. (2003, dissonance)

Stice, Presnell, et a. (2003, healthy weight)

Stice, Trost, & Chase (2003, dissonance)

Stice, Trost, & Chase (2003, healthy
weight)

Winzelberg et a. (1998)

Winzelberg et a. (2000)

Zabinski et al. (2001)

PRRRRPRRRPRPRPRPRRPRLPREPRPOORRER
PRRPRRPRRRPRRPRORRRRERRRRRRLO
PRRRRPRPRREPRPRPRPRRPRELPREPORRRERER
PRRPRRRRREPRRPRRRRERRERRRRRR

oOr kPR
R e e
coor
R e e

OO0OO0ORrROOORRROOORRROOR
PRPPORPOOORRRFROOROOOOO
PRPRPOOORORRROORRROOR
O0O000OO0OO0OOROROOOOOR OO
OO0OO0OO0O0OO0OO0OO0OFrRROORFPROOO0OOOR
OCO0OO0O0OOROORRRRRERRRERRER
PRPRPRPRRPRPRPRPRPRREPREPRPRPRPRREREER

R RRPO
ROk
NN
cooo
[cNeoloNe]
N =k
N

Note. Effect sizes (r) at posttest are reported first, and effect sizes for follow-up are reported second in parentheses; significant effects (p < .05) are
marked by an asterisk. Effect sizes are for the intervention versus a waitlist or assessment-only control group when available. Dashes represent dependent
variables that were not examined in particular studies. Moderators are coded such that 1 = yes, 0 = no. CT = cognitive therapy; CBT =

cognitive—behavioral therapy.

p < .001). Interactive programs produced significantly (z = 2.28,
p < .05) larger effects (meanr = .16, p < .001) than did didactic
programs (mean r = .03, ns). Programs with psychoeducational
content (mean r = .07, p < .001) produced significantly smaller
effects (z = —3.40, p < .001) than did programs without this
content (mean r = .22, p < .001). In the multivariate model with
the four variables that showed significant univariate effects, only
the effect for selected versus universal focus (z = 3.91, p < .001)
remained significant. There was no significant residual heteroge-
neity in effect sizes, ¥*(29, N = 30) = 32.89, ns, when all four
predictors were entered into the model.

The weighted average effect size for negative affect at follow-up
across the 23 trials was .09 (p < .001). However, because there
was no significant heterogeneity of effect sizes for negative affect
at follow-up, x*(22, N = 23) = 27.04, ns, we did not test for effect
Size moderators.

Eating pathology. The weighted average effect size for eating
pathology at termination across the 39 trials was .12 (p < .001).
There was significant heterogeneity of effect sizes, x*(38, N =
39) = 83.11, p < .001. A univariate model indicated that selected
programs produced significantly (z = 5.34, p < .001) larger
decreases in eating pathology (mean r = .24, p < .001) than did
universal programs (mean r = .07, p < .001). Significantly (z =
2.55, p < .05) larger decreases in eating pathology were observed
for trials focusing on participants that were older than 15 (mean
r = .17, p < .001) than were observed for trials focusing on

younger participants (mean r = .08, p < .001). Interactive pro-
grams produced significantly (z = 3.93 p < .001) larger effects
(meanr = .17, p < .001) than did didactic programs (mean r =
.02, ns). Multisession programs also produced significantly (z =
2.48, p < .05) larger effects (mean r = .14, p < .001) than did
single-session programs (mean r = —.01, ns). Significantly
smaller effects (z = —2.60, p < .01) occurred for programs with
psychoeducational content (meanr = .09, p < .001) than occurred
for those without this content (mean r = .21, p < .001). In the
multivariate model with the five variables that showed significant
univariate effects, the effects for selected versus universa focus
(z= 247, p < .05), program format (z = 3.58, p < .001), and age
(z= 2.08, p < .05) remained significant. There was no significant
residual heterogeneity in effect sizes, x*(32, N = 33) = 25.59, ns,
when these five predictors were entered into the model.

The weighted average effect size for eating pathology at
follow-up across the 28 trials was .12 (p < .001). There was
significant heterogeneity of effect sizes, ¥*(27, N = 28) = 42.81,
p < .05. Length of follow-up period was not significantly related
to the effect sizes for eating pathology, and therefore it was not
included as a covariate in these models. A univariate model indi-
cated that selected programs produced significantly (z = 4.80, p <
.001) larger decreases in eating pathology (meanr = .22, p <
.001) than did universal programs (mean r = .07, p < .001).
Significantly (z = 2.93, p < .005) larger decreases in eating
pathology occurred for trials focusing on participants older than 15
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Effect sizes for outcomes
Thin-ideal Body Negative Eating
Knowledge Body mass internalization dissatisfaction Dieting affect pathology
— — — 29 (11 A0* (.38%) 19 (14) 19 (14)
— — — 39% (.27%) 13 (11) 38 (.28*) 22% (.20%)
— — — .50* — .59* —
— — — 29% (17) 30% (.47%) — 26 (.18)
— — — A3 (.27) 11 (.23 — A2 (.05)
45 (.42%) — 10 (.08) 4% (11) 21* (.20%) 14 (.02) .00 (.00
— — — 21* — .18* —
— — — .34* — 31* —
— — 31 .20 — — 15
— — 55 (.44*) 55* (.56%) A3+ (.44%) AT* (55%) —
— — .23* (.23%) A7* (.27%) — A8* (.27%)
— .38* 32* A1 .05 .19 .30*
— 40* — — 12 .20 .32*
— — — 50 (.32%) — — —
— — A0* (.43%) A46* (.42%) 36 (.27) A42% (.32) 37* (.37%)
— 32* .38* .25* 31 14 .34*
— .05 (.15%) 31* (.17%) .28* (.30%) 18* (.18%) 23 (.11) A7* (.16%)
— 12 (12) 20 (.21*) 16% (.24%) 05 (.13) 16* (.04) 20% (17*)
— — 24 (.15) 23 (13 A7 (.09) 27* (.26%) 23* (.21%)
— — 25 (.20) 12 (.15) .06 (.13 .34* (.23%) 31* (.22%)
— A1 (22) — 32% (.31%) — — 10 (.20
— — — A7 (.35%) — — 16 (.23)
— .07 — .01 — — —

(mean r = .17, p < .001) than for trials focusing on younger
participants (mean r = .08, p < .001). Interactive programs
produced significantly (z= 1.99, p < .05) larger effects (meanr =
14, p < .001) than did didactic programs (mean r = .05, ns).
Programs that contained psychoeducational content (meanr = .09,
p < .001) had significantly smaller effects (z = —2.04, p < .001)
than did those without this content (meanr = .18, p < .001). Inthe
multivariate model with the four variables that showed significant
univariate effects, the effects for selected versus universal focus
(z = 3.02, p < .005) and program format (z = 2.05, p < .05)
remained significant. There was no significant residual heteroge-
neity in effect sizes, ¥3(22, N = 23) = 14.47, ns, when these four
predictors were entered into the model.

Body mass. The weighted average effect size for body mass at
termination across the 11 prevention trials was .12 (p < .005).
There was statistically significant heterogeneity of effect sizes,
X3(10, N = 11) = 2595, p < .005. There was insufficient
variability in participant sex, age, body satisfaction content, self-
esteem content, and stress and coping content for these moderators
to be examined. Interactive programs produced significantly (z =
2.15, p < .05) larger effects (mean r = .20, p < .005) than did
studies that used didactic programs (r = .02, ns). Programs em-
phasizing sociocultural resistance skills (mean r = .03, ns) had
significantly smaller effects (z = —3.42, p < .001) than did
programs without this content (mean r = .23, p < .001). In the
multivariate model, both program format (z = 2.54, p < .05) and
sociocultural resistance skill content (z = —3.75, p < .001) re-

mained significant. There was no significant heterogeneity of
effect size in this model, x*(6, N = 7) = 2.86, ns.

The weighted average effect size for body mass at follow-up
across the 11 trials was .05 (ns). Moreover, because there was no
significant heterogeneity of effect sizes for body mass at follow-
up, ¥°(10, N = 11) = 18.26, ns, it was not appropriate to test for
moderators of effect size.

Discussion
Summary of Average Effect Szes

The average effect sizes for the outcomes ranged from .11 to .38
at termination and from .05 to .29 at follow-up. Only one of these
average effects was not significantly larger than zero. These av-
erage effects were small to medium according to Cohen’s (1988)
criteria. On the one hand, it is encouraging that the average effect
sizes were at least small in magnitude, given that the first gener-
ation of eating disorder prevention programs was unsuccessful at
reducing risk factors for eating disorders or eating pathology.
Although recent reviews have commented on the discouraging
findings from prevention efforts (e.g., Levine & Smolak, 2001;
Striegel-Moore & Steiner-Adair, 1998), the findings from trials
published since 2000 suggest there is more cause for optimism. For
example, one intervention reduced the rate of threshold and sub-
threshold eating pathology from 15% in the control condition to
6% in the intervention condition (Stice, Fisher, & Martinez, in
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press). Assuming the same recruitment rate for high-risk partici-
pants (7%) and the same dropout rate (3%), if this selected pre-
vention program were offered to all 9,844,000 adolescent girlsin
the United States between the ages of 15 and 19 (U.S. Census
Bureau, 2002), it could reduce the rate of threshold and subthresh-
old eating pathology by a projected 60,157 cases. On the other
hand, it was disappointing that the average effects found in this
meta-analysis were relatively small. Fortunately, the individual
effect sizes from the prevention trials ranged from nonexistent to
large, and the moderation analyses identified a number of factors
that were associated with larger effects.

Summary of Effect Sze Moderators

Risk status of participants. Resultsindicated that selected pro-
grams that were provided to high-risk individuals produced sig-
nificantly larger intervention effects than did universal programs
that were provided to unselected samples for five out of the seven
outcomes. It was noteworthy that 10 of the 15 interventions that
produced effects for eating pathology were selected. It was also
striking that only selected interventions prevented the future in-
creases in eating pathology that were observed in control groups.
This finding is important because it suggests that the intervention
effects are not merely resulting because the programs decrease
initial elevations in eating disturbances. Mirroring the pattern of
findings across studies, there was also evidence from within sam-
ples that supported this conclusion. Several universal prevention
programs were more effective for subgroups of high-risk partici-
pants than for the full sample (Buddeberg-Fischer, Klaghofer,
Gnam, & Buddeberg, 1998; Killen et al., 1993; Stewart, Carter,
Drinkwater, Hainsworth, & Fairburn, 2001; Weiss, 2000). Preven-
tion programs for depression (Clarke et al., 1995), anxiety (Lowry-
Webster, Barrett, & Dadds, 2001), behavior problems (Stoolmiller,
Eddy, & Reid, 2000), and substance abuse (Murphy et al., 2001)
also have been found to produce stronger effects for people with
initially elevated symptoms. Theoretically, the subjective distress
that characterizes high-risk individuals motivates these partici-
pants to engage more effectively in the prevention program, which
should produce greater intervention benefits. Further, therelatively
lower levels of eating pathology and risk factors for eating pathol-
ogy in unselected samples relative to high-risk samples may serve
to attenuate intervention effects.

Program format. Findings provided support for the assertion
that intervention effects would be stronger for programs that were
interactive rather than didactic. Intervention effects were signifi-
cantly stronger for interactive versus didactic programs for five of
the seven outcomes. It was noteworthy that all of the interventions
that produced effects for eating pathology were interactive. Pre-
vention researchers in other areas have similarly concluded that
psychoeducational interventions are less effective than interven-
tions that actively engage participants and teach new skills (Clarke
et a., 1993; Larimer & Cronce, 2002). We suspect that an inter-
active format might be necessary to ensure that participants engage
in the program material, which likely facilitates acquisition of
concepts and skills and promotes attitudinal and behaviora
change.

Participant age. Results also supported the hypothesis that
intervention effects would be stronger for samples in which the
average age of participants was over 15 versus those that targeted

younger adolescents. Intervention effects were significantly larger
for older adolescents for five of the seven outcomes. Eleven of the
15 programs that produced effects on eating pathology focused on
samples with a mean age of 15 or greater. This pattern of findings
provides little support for the suggestion that past prevention
programs have shown limited success because participants were
too old when the program was delivered (Smolak et a., 19983a).
The interventions may be more effective for older adolescents
because they were delivered during the period of greatest risk for
emergence of the pathological condition, when these individuals
are more motivated to engage in the intervention (because of
elevated subjective distress). It is also possible that younger ado-
lescents possess more limited insight, based on the fact that their
abstract reasoning skills are till developing, which may constrain
their ability to benefit from interventions. A final possible expla-
nation is that younger girls have such low levels of eating distur-
bances and risk factors for eating pathology that it attenuates
statistical power to detect intervention effects.

Participant sex. There was also support for the hypothesis that
intervention effects would be larger for samples composed solely
of females. Intervention effects were significantly larger for pro-
grams focusing on females versus those that included males for
two of the seven outcomes. It was surprising that this effect only
emerged for a subset of the outcomes examined in thisreview. Our
power to detect effects of this potential moderator might have been
attenuated by the fact that 70% of the trials targeted females. We
theorized that intervention effects would be more pronounced for
female samples because the elevated levels of body image and
eating disturbances that occur for this sex might motivate this
subpopulation to engage more effectively in the intervention and
because there might be floor effects for samples containing males.

Number of sessions. Results also provided some support for
the hypothesis that brief single-session programs would be less
effective than longer multisession programs. Single-session pro-
grams produced significantly smaller intervention effects than did
multisession programs for three of the seven outcomes examined.
It was noteworthy that not 1 of the 11 single-session interventions
produced significant effects for eating pathology or risk factors for
eating pathology. Multisession interventions theoretically produce
stronger effects because it is useful for participants to reflect on
intervention material between sessions to maximize internalization
of program tenets and because intersession periods give partici-
pants a chance to try new skills and then return to the group for
troubleshooting advice. It is also possible that repeated meetings
with a group of participants struggling with the same issue facil-
itate group cohesion and perceived support and acceptance and
that these factors contribute to the positive intervention effects.

Within this context, we should acknowledge that it is desirable
to have prevention programs that are relatively brief. Such pro-
grams are more easily disseminated because they are less expen-
sive, more appealing to adol escents, and more acceptable to school
administrators with numerous demands for class time. Fortunately,
this review identified several effective eating disorder prevention
programs that were brief (three to four sessions long).

Program content.  One of the factors that would be expected to
contribute to effective eating disorder prevention programs is the
content of the intervention. However, our results suggest that
content is less important in predicting intervention effects than are
features of the participants studied and research design. Indeed,



EATING DISORDER PREVENTION PROGRAMS 221

three of the content codes did not show a relation to any of the
outcomes and two only showed a relation to one of the seven
outcomes. These results may imply that aspects of intervention
delivery (e.g., use of an interactive format vs. adidactic format) or
of the population targeted (e.g., high-risk vs. al adolescents) may
be more important than content. This pattern of findings may aso
suggest that nonspecific factors are more important than program
content in producing intervention effects (although this interpre-
tation does not seem to accord with the fact that only a portion of
the programs produced effects). Another alternative is that it may
be necessary to combine the proper content with the optimal
delivery format and audience type to produce the strongest eating
disorder prevention effects. Unfortunately, we did not have suffi-
cient power to test whether content interacted with delivery format
and audience type in the prediction of effect sizes.

Nonethel ess, there was support for the hypothesis that programs
with psychoeducational content are less effective than those with-
out this content for four out of the seven outcomes. These findings
echo the conclusions drawn from other prevention areas that
psychoeducationa interventions are ineffective in producing be-
haviora change (e.g., Larimer & Cronce, 2002). There was aso
evidence that programs that focused on sociocultural factors and
on stress and coping produced smaller effects for one of the
outcomes. However, because these findings did not replicate
across multiple outcomes, these results should be interpreted cau-
tioudly. It was interesting that the one outcome that was related
inversely to a focus on sociocultural pressures was body mass.
This might suggest that programs that reduce the impact of cultural
pressures for thinness have the unintended effect of condoning
obesity—a thesis that has been explored by others (Heinberg,
Thompson, & Matzon, 2001).

Within this context it is important to note, however, that the
content of the 15 programs that produced intervention effects for
eating pathology varied dramatically, including programs that fo-
cused on promoting self-esteem, stress management skills, healthy
weight-control behaviors, and critical analysis of the thin ideal.
This pattern of findings suggests that there may be multiple meth-
ods to successfully prevent eating pathology. Nevertheless, the
programs that produced the most promising effects appeared to
include cognitive interventions that alter maladaptive attitudes,
such as thin-ideal internalization or body dissatisfaction, and be-
havioral interventions that alter maladaptive behaviors, such as
fasting and overeating. Accordingly, research should continue to
investigate these various promising interventions.

Use of validated measures. There was also support for the
hypothesis that intervention effects would be larger for trials that
used outcome measures with established reliability and validity.
Specifically, intervention effects were significantly larger for trials
that used validated scales for two of the seven outcomes examined.
We suspect that prevention trials that used validated outcome
measures simply have more sensitivity to detect intervention ef-
fects. Oneimplication of thisfinding is that prevention researchers
should devote more attention to measurement, as many investiga-
tors create their own scales for their trials without conducting
psychometric analyses to verify that the scales possess reliability
and validity within the population to be studied. An aternative
explanation is that better outcomes are associated with use of
validated measures solely because use of such measuresis a proxy

for more skilled or experienced research groups, which also tend to
generate more promising interventions.

Qualifications of Moderator Analyses

First, many of the conclusions regarding moderators of inter-
vention effects are based on theoretical considerations rather than
on direct empirical evidence. For example, although we conjecture
that selected prevention programs produce large effects because
the subjective distress that ostensively characterizes high-risk sam-
ples leads them to engage more effectively in the program content,
to our knowledge no trials have confirmed this with direct mea-
sures of distress or engagement. Thus, an important direction for
future trialswill beto directly test these hypothesized explanations
for the moderators of intervention effects.

Second, our power to detect the effects of certain moderators
was limited by the modest sample sizes involved in some analyses
(e.g., some outcomes were only examined in a small subset of
trials) and by the fact that certain values of moderators were rare
(e.g., trialsfocusing on males). The implication of thislimitationis
that the moderation analyses reported here might represent a
conservative estimate of the effects of these factors.

Third, it should be acknowledged that there is insufficient in-
formation at thistime to draw conclusions regarding certain factors
that might moderate intervention effects. For example, it might be
fruitful for future prevention trials to investigate other potential
moderators of intervention effects, such as the presence of other
psychiatric disturbances (mood disorders or substance abuse), eth-
nic minority status, and intellectual capacity of participants.

Theoretical Limitations of Literature

The most noteworthy theoretical limitation of the eating disor-
der prevention literature is that etiologic models of eating pathol-
ogy were not used to guide the design of many of the prevention
programs. Most of the early programs focused on providing infor-
mation about eating pathology, despite the fact that etiologic
models do not posit that a lack of information concerning the ill
effects of eating pathology isarisk factor for development of these
conditions. The evidence that psychoeducational content was in-
versely related to intervention effects from the current study seems
to verify that the provision of knowledge is not an effective
approach to preventing eating pathology. It seems preferable to
design interventions that reduce established risk factors for eating
pathology and increase protective factors. In support of this con-
jecture, most of the prevention programs that produced interven-
tion effects for eating pathology appear to have focused on reduc-
ing empirically established risk factors for eating pathology. One
implication of the suggestion to focus on empirically established
risk factorsisthat it might be fruitful for future prevention trials to
attempt to modify societal factors that putatively increase the risk
for eating disorders (e.g., the glorification of thinness in the mass
media), in addition to building resilience to these pressures at the
individual level.

Second, little theoretical attention has focused on the specific
factors that putatively mediate (i.e., account for) the effects of the
various interventions. A clear articulation of the mechanisms by
which an intervention is hypothesized to produce reductions in
eating pathology is crucial because it yields falsifiable hypotheses
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that may lead to refinement of prevention theory. Each interven-
tion has a unique set of mediators that relates to the content
covered in the intervention. For example, media literacy interven-
tions would be expected to result in decreased body dissatisfaction
and eating disturbances because this type of intervention should
result in decreased internalization of the thin ideal and socia
comparisons with ultrathin media images. Each intervention also
has a unique profile of nonspecific factors that depends on the
delivery format used for the intervention. For instance, perceived
group support may be an important mediator for group-
administered interventions but may not be germane to didactic
universal programs or interventions delivered over the computer.
The fact that severd interventions did not produce significantly stron-
ger effects than minimal-intervention control conditions (e.g., Celio et
a., 2000; Mutterperl & Sanderson, 2002; Nicolino, Martz, & Curtin,
2001; but see aso Dworkin & Kerr, 1987; Rosen et d., 1989; Stice,
Presnell, Shaw, & Hoffman, 2003) suggests that nonspecific factors
should be examined as potential mediators. Refinement of the theory
regarding factors that mediate intervention effects may facilitate the
design of more effective interventions.

Third, randomized prevention trials offer a unique opportunity
to provide experimental tests of etiologic theory. Prevention pro-
grams that focus on reducing a sole putative risk factor (e.g., body
dissatisfaction) provide a strong test of the effect of that factor on
eating pathology. Such experimental tests of etiologic theory are
vital because there is always a possibility that some confounding
variable explains the relation between a putative risk factor and
future eating pathology from prospective studies (Kraemer, Stice,
Kazdin, & Kupfer, 2001). For example, it was noteworthy that two
of the successful eating disorder prevention programs increased a
variable that is widely accepted to be a risk factor for eating
pathology: dieting. Interventions that entailed either a low-calorie
diet for weight loss purposes (Presnell & Stice, 2003) or lifestyle
changes in caloric intake and exercise for weight maintenance
purposes (Stice, Presnell, et a., 2003) resulted in significant re-
ductions in bulimic pathology. These findings converge with the
evidence from two randomized obesity treatment trials that low-
calorie diets result in decreased binge eating (Goodrick, Poston,
Kimball, Reeves, & Foreyt, 1998; Reeves et al., 2001). Uncon-
trolled trials have aso found that placing individuals on low-
calorie diets results in decreased binge eating (Epstein, Paluch,
Saelens, Ernst, & Wilfley, 2001; Telch & Agras, 1993; Wadden,
Foster, & Letizia, 1994).” These results suggest the need for
theoretical refinement of one of the most widely accepted etiologic
risk factors for eating pathology.

Fourth, it is our impression that it would be beneficial if greater
theoretical attention were focused on defensiveness and insight.
This was suggested by an interesting trend that emerged in this
review, wherein many of the most successful interventions were
not presented as eating disorder prevention programs to the par-
ticipants. Specifically, it appeared that 10 of the 15 prevention
programs that produced significant effects for eating pathology
were not presented as eating disorder prevention programs (many
were simply described as body acceptance interventions).? This
pattern of findings suggests the intriguing possibility that preven-
tion researchers should focus greater effort at developing what has
been referred to as covert prevention programs (Stice & Ragan,
2002). Individuals may be less defensive about their body image
and eating disturbances and thus more willing to entertain alter-

native perspectives when they are not aware that they are in an
intervention focusing on these outcomes. This conjecture accords
with the evidence that selected interventions that sought to recruit
high-risk participants with eating disorder screening measures
were ineffective (e.g., Varnado-Sullivan et a., 2001). An addi-
tional benefit of a covert prevention approach is that it does not
require insight regarding eating disturbances on the part of the
participants to entice them into enrolling in the programs.

Methodological Limitations of Literature

The most important methodological limitation of the eating
disorder prevention literature is that over 25% of eating disorder
prevention trials located in our literature search did not include a
control group (and were therefore excluded from this review).
Without a waitlist or assessment-only control group, it is not
possible to disentangle true intervention effects from the effects of
passage of time, regression to the mean, or measurement artifacts.
However, there appears to be little evidence that repeated admin-
istration of assessment measures produces artificial decreases in
scores. Trials that randomly assigned participants to an
assessment-only control group that completed pretest and posttest
measures or to posttest-assessment-only conditions have provided
no evidence of measurement artifact effects (Kusel, 1999; Mann et
a., 1997; Martz & Bazzini, 1999).

Second, only a handful of prevention trials used minimal-
intervention or placebo control conditions. Without such control
groups, there is no way to rule out the possibility that any observed
decreases in the outcomes are due to demand characteristics or
expectancy effects. The fact that many of the eating disorder
prevention programs did not produce significant reductions in
eating pathology suggests that demand characteristics and expect-
ancy effects do not produce artificial findings. However, the one
study that included both a minimal-intervention and an
assessment-only control condition found that there were signifi-
cantly greater decreases in risk factors and eating pathology in the
minimal-intervention condition relative to the assessment-only
control condition from pretest to posttest (Stice, Presnell, et al.,
2003).° It must be noted, however, that it can be difficult to
identify a placebo intervention that is truly ineffective. Unlike

“Telch and Agras (1993) concluded that their results suggested that
assignment to alow-calorie diet resulted in increased binge eating because
initially non-binge-eating participants showed an increase in binge fre-
quency after the low-calorie diet was terminated. However, this result
appears to be an artifact of regression to the mean, in that initial non-binge-
eating participants showed a general increase in binge eating after the
termination of the diet and initial binge eaters showed a corresponding
genera decrease in this outcome.

8We did not include this factor as a moderator of intervention effect
sizes because we were only moderately confident in our ability to reliably
code which interventions were presented as eating disorder prevention
programs and which were not.

° Four trials compared an intervention to a minimal-intervention or placebo
control group in the absence of a waitlist or assessment-only control group.
However, this design provides little information regarding whether there is a
placebo response because nonsignificant differences between the intervention
and placebo condition on the outcomes could result because there is a placebo
response or because the intervention was not effective.
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medication trials in which a pill that is known to have no thera-
peutic effect can be used as the placebo intervention, it is difficult
to determine whether a putative therapeutic placebo intervention
produces an intervention effect because it is a placebo response or
because it represents an aternative treatment. There are examples
from both the psychotherapy treatment literature (Fairburn et al.,
1993) and the prevention literature (Stice, Trost, & Chase, 2003) of
effective interventions that were originaly intended to serve as
placebo control conditions and were ultimately found to outper-
form aternative interventions. Thus, it might be best for future
prevention trials to use minimal-intervention control conditions. It
is aso important to note that care should be taken in selecting a
placebo or minimal-intervention control condition because it de-
termines what inferences one can draw regarding potential con-
founds. For example, if the investigators think that nonspecific
group factors are clinically important, they should select a placebo
or minimal-intervention condition that does not contain these
nonspecific factors.

A third methodological limitation is that many prevention trials
did not randomly assign participants to condition. Greater confi-
dence can be placed in inferences from randomized prevention
trials because this type of study is better positioned to rule out any
potential third-variable confounds (because all variables should be
roughly equally distributed across conditions with large enough
samples).

Fourth, numerous trials apparently did not assess eating pathol -
ogy (over 30% of those included in this review). This is trouble-
some because the defining feature of a successful eating disorder
prevention program is that it reduces current or future eating
disorder symptoms or syndromes— otherwise it should not logi-
cally be considered an eating disorder prevention program. The
assumption of interventions that target empirically established risk
factors for eating pathology is that by reducing the risk factors,
consequent reductions in eating pathology should be observed.
Such trials should include a measure of eating pathology so that
this assumption can be directly tested.

Fifth, few studies have assessed clinically significant eating
pathology. Many of the trials that included an eating disorder
measure used scales that do not directly assess the diagnostic
symptoms of eating disorders. This makes it difficult to establish
whether the intervention effects are clinically meaningful. For
example, 5 of the 15 studies that reported significant intervention
effects for eating pathology used scales that do not assess DSVI-IV
(Diagnostic and Satistical Manual of Mental Disorders, 4th ed.,
American Psychiatric Association, 1994) eating disorder symp-
toms. Future trials should be sure to include an outcome measure
that assesses the key diagnostic features of the currently recog-
nized eating disorders. It is preferable to use clinical interviews to
ensure that only clinically significant eating pathology is recorded.
This aso helps minimize the false-positive problem that occurs
with self-report measures of eating pathology (Fairburn & Beglin,
1994). In addition, it would be useful to include clinically mean-
ingful measures of social functioning and mental health service
utilization to further establish the clinical significance of eating
disorder prevention trials.

A final troublesome feature of past trias is that they have
sometimes used scales that do not tap a conceptualy clear unidi-
mensiona construct (e.g., the Drive for Thinness Scale, Weight
Concerns Scale, and the Restraint Scale). This state of affairs

renders findings for these outcome measures difficult to interpret
unambiguously.

Satistical Limitations of Literature

The most serious statistical limitation of extant prevention trials
is that numerous evaluations did not conduct appropriate inferen-
tial tests of intervention effects. Similar to randomized clinical
trials, it is necessary to test whether there is significantly greater
change (decreases or increases) on the outcome variable in the
intervention versus control condition. This can be accomplished
with repeated measures ANOVA models or some sort of analysis
of covariance models that control for initial levels of the outcome
variables (i.e., ANCOVA models, survival models, or growth
curve models). Some investigators tested whether there was sig-
nificant change in both intervention and control conditions without
directly testing whether there was significantly greater change in
the intervention condition. If there was not significantly greater
changein theintervention versus control condition, the effects may
be due to some alternative explanation (e.g., regression to the mean
or passage of time). Other investigators compared the mean levels
of the outcome variables across the two groups at follow-up
assessments without controlling for initial levels. The problem
with this approach is that any differences between the groups at
baseline (even if nonsignificant) can artificially inflate or attenuate
the observed intervention effects.

Within this context, it isimportant to note that thereis currently
no statistically reliable evidence of iatrogenic effects from eating
disorder prevention programs. Mann et al. (1997) found no evi-
dence of any intervention effects in either a positive or negative
direction when they tested for differential change in the outcomes
across conditions in the same participants over time. It was only
when they compared follow-up data from different groups of
participants who completed surveys at the assessments without
controlling for initial levels of the outcome that they found what
they interpreted as iatrogenic effect. Other researchers have inter-
preted the results from Carter, Stewart, Dunn, and Fairburn (1997)
as suggesting that prevention programs produce iatrogenic effects.
However, because this study did not include a control group, there
is no way of ruling out the possibility that control participants
would have shown similar, or even greater, increases in dietary
restraint over the same 6-month period. Finally, some reviewers
have interpreted any evidence of symptom worsening among any
participants in an intervention condition as indicative of an iatro-
genic effect. However, care should be taken to distinguish statis-
tically reliable evidence of greater symptom worsening in the
intervention versus control group from chance fluctuation in symp-
toms. Only the former should be considered reliable evidence of
iatrogenic effects—the latter reflects random noise.

A second statistical limitation of the eating disorder prevention
literature is that amost no trials reported effect sizes. This infor-
mation is vital because it provides an indication of the clinical
importance of prevention effects. For example, a prevention effect
could be significant but might explain less than 1% of the variance
in change in the outcome. Indices such as correlations or variance
explained seem to be the most useful effect size measures because
of their ease of interpretation and because they are scale invariant.

Third, few studies have conducted analyses that directly test
whether the rates of clinically significant change were greater in
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intervention versus control conditions. Because it has been argued
that intervention effects can be dtatistically significant but not
clinically significant (Jacobson & Truax, 1991), prevention trials
should include analyses that directly test whether interventions
produce higher rates of clinically significant change.

Fourth, few prevention trials have included tests of the specific
factorsthat putatively mediate the effects of the interventions. This
is an important omission because these analyses provide an op-
portunity to test the prevention theory that underlies interventions.
For example, researchers should confirm that healthy weight in-
terventions produce reductions in eating pathology because they
promote reduced intake of high-fat and high-sugar foods and
increased exercise. If intervention effects on eating pathology were
observed in the absence of change in the putative mediators, this
would suggest that the intervention theory is incorrect (e.g., non-
specific factors, such as perceived group support, mediate the
intervention effects) or that the measures are unreliable. Such
analyses may also revea that interventions did not affect eating
pathology because they failed to change the putative mediators
(i.e., did not produce actual changes in healthy weight-control
behaviors), which could facilitate interpretation of null findings.
More generaly, an improved understanding of the factors that
mediate program effects may help researchers enhance critical
program content that focuses on key mediators and prune unnec-
essary program content that plays no role in mediating intervention
effects. Testing mediation is straightforward within the context of
randomized trials (Kraemer, Wilson, Fairburn, & Agras, 2002),
and there are examples from both the treatment (Wilson, Fairburn,
Agras, Walsh, & Kraemer, 2002) and prevention literature (Bear-
man, Stice, & Chase, 2003; Stice, Mazotti, et a., 2000). Mediation
analyses need to verify that the intervention produces effects for
both eating pathology and the putative mediator (e.g., thin-ideal
internalization), that change in the mediator predicts change in
eating pathology, and that the effect of the intervention on eating
pathology is reduced when change in the mediator is statistically
controlled.

Fifth, prevention trials have rarely included analyses of factors
that moderated intervention effects. Several studies have found
that intervention effects were more pronounced for high-risk par-
ticipants with initial elevationsin body dissatisfaction (Celioet al.,
2000; Killen et al., 1993; Stewart et al., 2001) and eating pathol ogy
(Buddeberg-Fischer et al., 1998; Stice et al., in press). These
findings echo the trend observed in the current meta-analysis for
selected eating disorder prevention programs to be more effective
than universal programs. As noted above, these findings may occur
because participants with extant body image and eating distur-
bances are more likely to engage in the prevention program or
because there are floor effects for low-risk individuals. Future
trials should attempt to identify subgroups of participants who
show a particularly favorable response to the intervention (e.g.,
participants who are most distressed about their body image and
eating disturbances) and a particularly unfavorable response (e.g.,
participants who deny the costs of pursuing the thin-ideal or have
unrealistic perceptions of weight norms). This information may
facilitate prevention-matching approaches wherein various sub-
groups are provided with interventions that should be maximally
effective for that particular population. These analyses will need to
test whether there is evidence of a significant interaction between
the moderator and intervention condition in predicting change in

the outcomes over time. Analyses that test for factors that are
correlated with change in outcome solely among intervention
participants are not appropriate because such analyses cannot
separate true intervention effects from artifacts that may result in
decreases in the outcomes (e.g., regression to the mean). Future
trials should aso explore the possibility of high-order interactions
among moderators of intervention effects because this type of
analyses may identify subpopulations that show exceptionally po-
tent or weak intervention effects. Regression tree and classification
tree analyses are particularly sensitive analytic approaches for
detecting such higher order interactive effects.

Conclusions and Directions for Future Research

This review reveals that a number of promising eating disorder
prevention programs have been developed and evaluated. Several
prevention programs were found to decrease current eating pathol-
ogy and the risk for future increases in eating pathology. A larger
number of programs were found to decrease risk factors for eating
pathology (e.g., body dissatisfaction). Certain intervention effects
persisted as long as 2 years and were superior to minimal-
intervention control conditions. The heterogeneity in the content of
the successful programs implies that there may be severa ap-
proaches to effectively preventing eating disturbances, but it ap-
peared that successful programs often decreased attitudinal risk
factors and promoted healthy weight-control behaviors. This meta-
analytic review also suggested that larger intervention effects
tended to occur in selected (vs. universal) programs, interactive
(vs. didactic) programs, multisession (vs. single-session) pro-
grams, and for evaluations that used validated outcome measures.
Larger intervention effects also tended to occur for programs
offered solely to females and to participants older than 15 years of
age. Results also indicated that smaller effects occurred for inter-
ventions with psychoeducational content. There was suggestive
evidence that programs that were not explicitly presented as an
eating disorder prevention program produced more positive
effects.

It is hoped that the next generation of eating disorder prevention
trials will build upon the promising emerging results and will
attempt to address the conceptual, methodological, and statistical
limitations enumerated above. It is particularly important for future
studies to directly compare the more promising prevention pro-
grams in randomized trias, in an effort to isolate the most potent
interventions and to provide a forum for exploring the possibility
of treatment-matching approaches that might improve the overall
success rate of prevention efforts. It would also be useful if greater
attention focused on conducting independent replications of the
most promising prevention trials. Moreover, greater research at-
tention should be devoted to developing general prevention tech-
niques that are independent of the specific content of the interven-
tion, such as strategic self-presentation, motivational interviewing,
and other persuasion techniques from social and clinical psychol-
ogy. In addition, it is crucial to begin conducting effectiveness
trials to determine whether interventions remain effective when
delivered by natural clinicians (e.g., school counselors) in ecolog-
ically valid settings (e.g., schools). With continued methodol ogi-
caly rigorous and programmatic research, the ultimate goal of
decreasing the overall prevalence of eating disorders in the popu-
lation may yet be realized.
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