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ABSTRACT
Objective: This study explored the
cross-sectional and predictive effect of
drive for thinness and/or negative affect
scores on the development of self-
reported anorexia nervosa (AN) and buli-
mia nervosa (BN).

Method: K-means were used to cluster
the Eating Disorder Inventory-Drive for
Thinness (DT) and Child Behavior
Checklist Anxious/Depressed (A/D)
scores from 615 unrelated female
twins at age 16–17. Logistic regressions
were used to assess the effect of these
clusters on self-reported eating disor-
der diagnosis at ages 16–17 (n 5 565)
and 19–20 (n 5 451).

Results: DT and A/D scores were
grouped into four clusters: Mild (scores
lower than 90th percentile on both
scales), DT (higher scores only on DT), A/D
(higher scores only on A/D), and DT-A/D
(higher scores on both the DT and A/D
scales). DT and DT-A/D clusters at age
16–17 were associated cross-sectionally

with AN and both cross-sectionally and
longitudinally with BN. The DT-A/D clus-
ter had the highest prevalence of AN at
follow-up compared with all other clus-
ters. Similarly, an interaction was
observed between DT and A/D that pre-
dicted risk for AN.

Discussion: Having elevated DT and A/
D scores may increase risk for eating dis-
order symptomatology above and
beyond a high score on either alone.
Findings suggest that cluster modeling
based on DT and A/D may be useful to
inform novel and useful intervention
strategies for AN and BN in adolescents.
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Introduction

Eating disorders are psychiatric syndromes that
typically onset in adolescence and afflict predomi-
nantly girls and women.1 Prospective studies have

identified several risk factors that increase the
probability of developing an eating disorder such
as high drive for thinness (DT) and related con-
structs, such as weight concerns and dieting, and
negative affect, or internalizing symptoms, such as
depression and anxiety.2–7 DT is characteristic of
individuals with fear of weight gain who diet to
prevent it, but also of those who seek to attain an
unhealthily low body weight as seen in many indi-
viduals with anorexia nervosa (AN) or bulimia
nervosa (BN).8–10 Negative affect, a temperamental
disposition towards experiencing high levels of
negative emotions such as anxiety and sadness,
although not a defining feature of AN or BN as
presently recognized in the DSM-5 (APA, 2013),11 is
frequently associated with eating pathology.3,4

Studies that have prospectively explored both
dimensions as independent constructs generally
find that DT is significantly associated with bulimic
pathology whereas negative affect is not when both
DT and negative affect are considered together.12,13
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However, despite DT and negative affect being
potential risk factors for eating pathology, the inter-
action between these risk factors in the develop-
ment of AN or BN pathology during adolescence
remains largely unexplored.

In contrast, a qualitative approach based on
identifying differing subtypes along two related
variables, dietary restraint and depression, has sug-
gested a multiplicative effect. A dietary restraint-
depressive subtype has been associated with
increased psychopathology and functional impair-
ment, increased treatment seeking, poorer
response to multiple forms of treatment,14,15,18

greater persistence of binge eating,16 and a lower
likelihood of recovery17 in adults14–17 and adoles-
cents18 with bulimic disorders compared with a
dietary restraint only cluster. Similarly, in a diverse
community sample of girls aged 10, a combined die-
tary restraint-negative affect cluster predicted binge
eating at ages 12 and 14 in comparison with a sub-
type characterized by very little dietary restraint and
negative affect.19 Although studies suggest an inter-
action between DT and negative affect in risk for eat-
ing disorders, the longitudinal, multiplicative impact
ranging the peak period of risk, late adolescence to
young adulthood, remains largely unexplored.

Furthermore, if the ultimate aim of studying the
predictive effects of these two potent risks factors
is to provide better prevention and intervention
efforts, using qualitative methodology, such as
cluster/partition modeling, in conjunction with
standard quantitative methods, can aid in identify-
ing homogenous groups of adolescents who may
benefit from targeted strategies. To date, a majority
of eating disorder prevention programs have
focused on reducing DT or related dietary
restraint,20–22 and only a few have addressed nega-
tive affect,23,24 with only limited success.4,25 One
reason for this lack of success may be the fact that
prevention interventions are not developed to
address both DT and negative affect, despite the
fact that DT and negative affect tend to co-occur.3,4

This is important considering that a meta-analysis
of prevention programs has shown that interven-
tions are more successful for individuals who pres-
ent with the relevant risk factors targeted.25 Thus,
the effect of high DT and/or negative affect during
adolescence on the onset and maintenance of eat-
ing disorders may be most usefully explored using
two models: (1) a traditional or quantitative
approach including these continuous variables (DT
and negative affect) and their interaction and; (2) a
qualitative approach based on clustering individu-
als along these dimensions. The first model allows
us to answer which of the three continuous factors

(DT, negative affect, or their interaction) is more
strongly predictive of eating pathology over this
risk period. The second model allows the detection
of the number of individuals at higher risk across
three different trajectories (primarily DT, primarily
negative affect, or both) as well as allowing for the
comparison of the frequency of occurrence of AN or
BN between the individuals at risk across the three
different trajectories with those with low scores on
both dimensions acting as a control group.

Finally, it is also unclear whether those who pres-
ent with only negative affect (e.g., anxious/depres-
sive symptoms) represent a different etiological
path to the development of specific eating disorder
pathology (AN vs. BN) than those who present with
DT. This is an important consideration given that
history of depression,5 depressive symptoms,6 and
anxiety2 consistently predict eating disorder onset.
For example, we previously demonstrated that four
clusters based on DT and depressive symptoms best
explain differences in eating disorder and comorbid
pathology in a large clinical group of adult women
with AN and BN.10 These four clusters were charac-
terized by either low scores on both DT and depres-
sion (“Mild”), high DT only (“DT”), high depression
with moderate levels of DT (“Depressive-ModDT”)
and high scores on both DT and depression (“DT-
depressive”). Overall, eating and comorbid psycho-
pathology were lowest in the Mild group and highest
in the DT-depressive group. Moreover, a majority of
AN cases were found in the Depressive-ModDT
cluster compared with the DT or DT-depressive sub-
types whereas more BN cases were observed in the
DT and DT-depressive clusters,10 which is in agree-
ment with findings from previous studies.16–18

Although it is unclear whether the high depression
with moderate levels of DT subtype represents a
path to AN development, is a consequence of the
disorder, or a combination of both, these observa-
tions do suggest that a cluster combining DT and
depressive symptoms may play an additive role in
risk of AN such that those exhibiting both may be at
even greater risk.

To date, the concurrent and predictive validity of
this four-cluster model, based on similar con-
structs, on the development and onset of eating
disorders during adolescence remains unexplored.
Given that adolescence is the peak risk period of
eating disorder onset, this inquisition is imperative.
Thus, the main objectives of the present study were
to explore the cross-sectional and predictive effect
of DT and negative affect at ages 16–17 on the
development of self-reported AN and BN at ages
16–17 and 19–20 using both a qualitative approach
based on four clusters with different levels of DT
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and negative affect and a quantitative approach
based on the dimensions of DT and negative affect
and an interactive term.

Method

Participants

Participants were drawn from the Swedish Twin study of

Child and Adolescent Development (TChAD), which

includes all twins born in Sweden between May 1985 and

December 1986.26 Twins and their parents were identified

via the Swedish Medical Birth Register and invited to par-

ticipate in TChAD via mailed self-report questionnaires.

Four assessment waves have been completed, and we

include information from Waves 3 and 4, which is when

the primary measures of interest for the present study were

assessed.

Only unrelated twin females (one per family) from the

958 who completed the relevant measures at Wave 3 (when

participants were 16–17 years old) were included. Of these

958 females, 37.9% were monozygotic (MZ) and 26.6%

dizygotic (DZ) same-sex twins, 28.6% opposite-sex, and

6.9% unknown. To create this sample of unrelated females,

we randomly selected one female from each MZ (n 5 181)

and DZ (n 5 127) pair, all the females from opposite-sex

pairs (n 5 274), and those whose co-twin did not partici-

pate (n 5 33). This resulted in a final sample of 615 unre-

lated females. Of these, 73.3% responded to Wave 4

questionnaires (when participants were 19–20 years old).

Ethical approval was obtained from the Regional

Ethics Review Board in Stockholm and the University of

North Carolina Institutional Review Board.

Measures

Eating Disorder Inventory—Drive for Thinness. The

seven-item Drive for Thinness subscale of the Eating Dis-

order Inventory–II27 (EDI) was used to assess DT. This

scale measures excessive concern with dieting and

weight, fear of fatness, and the pursuit of thinness. The

Swedish version of the EDI has shown good psychomet-

ric properties,28 and for the present sample, the Cron-

bach’s alpha for DT was 0.84.

Eating Disorder Inventory-Bulimia. The seven-item

Bulimia subscale of the EDI was used for validation pur-

poses of self-reported BN, since it measures episodes of

binge eating and purging. For the present sample, the

Cronbach’s alpha was 0.74.

Child Behavior Checklist Anxious/Depressed Scale. The

Child Behavior Checklist (CBCL)29 is a 118-item checklist

for children 4–18 years of age that measures parents’ per-

ceptions of the child’s behavior and yields eight sub-

scales. For this study, only the 14-item Anxious/

Depressed (A/D) scale was used as a measure of negative

affect, such as being fearful or sad. The CBCL is exten-

sively used and has good psychometric properties,30 and

for the present sample, the Cronbach’s alpha of the

CBCL- A/D subscale was 0.87.

Eating Disorder Diagnosis. To assess eating disorder diag-

nosis, participants were asked if “they have ever had any of

the following diseases or health problems: (1) Anorexia, (2)

Bulimia,” with a dichotomous response format that

included ‘Yes’ or ‘No’ as the options. Of the final sample of

615 girls included in the present report, 92% responded to

this item at Wave 3 and 73% at Wave 4 (Table 1), with 67%

of the sample responding to this question at both waves.

TABLE 1. Differences between the four clusters based on EDI-Drive for Thinness (DT) and CBCL-Anxious/Depressed
(A/D) scores in self-reported history of AN or BN at Waves 3 and 4 among unrelated females with a twin sister or
brother (n 5 615) from the Swedish Twin Study of Child and Adolescent Development cohort

Mean (SD) for Quantitative Criteria and Percentage for Binary Comparison Between Clusters

615 Unrelated Girls Aged 16-17

Mild DT A/D DT-A/D
p Values/

aTest Value

bContrasts
(p< 0.05)

(1) (2) (3) (4)
(n 5 471;76.6%) (n 5 69;11.2%) (n 5 62;10.1%) (n 5 13; 2.1%)

EDI—Drive for Thinness 1.29 (1.61) 11.10 (3.82) 1.66 (2.01) 14.69 (3.75) <0.001/228.6 1 5 3< 2< 4

CBCL—Anxious-Depressive 1.01 (1.32) 1.38 (1.55) 9.34 (3.79) 11.38 (3.77) <0.001/220.0 1 5 2< 3 5 4

Wave 3 (16–17 years old) cross-sectional eating disorders

History of AN (1.9%; n 5 11/565) 0.9% 4.5% 3.4% 20.0% <0.001/22.4 1< 2,4
4/431 3/66 2/58 2/10

History of BN (1.2%; n = 7/564) 0.7% 4.6% 0.0% 9.1% <0.01/13.3 1< 2,4
3/430 3/65 0/58 1/11

Wave 4 (19–20 years old) prospective eating disorders

History of AN (4.4%; n 5 20/451) 3.4% 2.1% 2.3% 50.0% <0.001/60.6 1,2,3< 4
12/348 1/47 1/44 6/12

History of BN (2.7%; n 5 12/451) 1.1% 8.9% 4.5% 18.2% <0.001/20.7 1< 2,4
4/351 4/45 2/44 2/11

Abbreviations: EDI: Eating Disorders Inventory; CBCL: Child Behavior Checklist.
aTest values: Kruskal Wallis and Pearson v2d tests (3 degrees of freedom).
bContrasts: Mann Whitney U.
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Statistical Analysis

Cluster Analyses for Subtyping Along EDI-DT and CBCL-A/D.

The EDI-DT and CBCL-A/D scales were submitted

to K-means cluster analysis. An iterative procedure

wherein participants are repeatedly assigned to clus-

ter membership on the basis of their smallest Euclid-

ean distance to each subsequent cluster centroid

was employed. The distributions for EDI-DT and

CBCL-A/D scores were positively skewed. However,

they were not log transformed because raw EDI-DT

scores are typically used to maximize differences

and variability between the groups.31

The K-means portioning model was chosen, since it

easily allows establishing, a priori, the number of

groups to be tested, looking for the most homogeneous

groups. A four-cluster solution was specified in the

model since four distinct groups along the dimensions

of DT and A/D have shown clinical validity in terms of

eating pathology and severity previously, and our main

objective was to examine if these four clusters are asso-

ciated with the development of an eating disorder in

community adolescents.7 The differences between the

clusters on each of the relevant continuous variables,

DT and A/D, were analyzed with Kruskal–Wallis and U

de Mann–Whitney tests. For the self-report categorical

measures of history of AN or BN, differences were

examined by using v2d tests (Pearson’s and Fisher’s

exact tests).

Logistic regression analyses were then performed to

assess the independent continuous variables of inter-

est (DT, A/D and their interaction, DTxA/D interac-

tion) as well as the clusters as predictors for the

development of self-reported diagnosis of AN or BN,

adjusting by presence of reported AN and/or BN at

ages 16–17.

Results

Cluster Analysis

The K-means cluster analysis yielded four groups
with nearly mutually exclusive range levels of DT
and/or A/D corresponding to the 90th percentile
(Fig. 1). The largest group from this adolescent
community sample had low scores on both EDI-
DT and CBCL-A/D (“Mild” group; 76.6%). The
other three groups were defined by high scores on
DT (above 7) and/or on A/D (above 5), represent-
ing the top 10%. The high DT only group comprised
11.2% of the sample (“DT”) and the high A/D only
group comprised 10.1% of the sample (“A/D”).
Those with high scores on both DT and negative
affect represented 2.1% of the sample (“DT-A/D”).

Comparisons Between the Four Clusters Based

on DT and A/D on Self-Reported An or BN

Overall, the frequencies of self-reported AN and
BN were 1.9 and 1.2% at age 16–17 and 4.4 and
2.7% at age 19–20, respectively (Table 1). The prev-
alence of AN and BN were different across the clus-
ters at both ages 16–17 and 19–20 (Table 1). At age
16–17, both the DT and DT-A/D clusters showed a
higher prevalence of AN and BN compared with
the Mild cluster. At age 19–20, there was a higher
prevalence of AN in the DT-A/D cluster compared
with all other clusters as well as a higher prevalence
of BN in the DT-A/D and DT clusters compared
with the Mild cluster.

Logistic regressions including history of self-
reported eating disorder at age 16–17 as a covariate
and the Mild cluster as the reference category
showed that the multivariate model for AN at age
19–20 was significant (X2 5 38.4; df 5 4; p< 0.001),

FIGURE 1. The four K-means clusters with nearly “mutually exclusive” range levels of drive or thinness (left) and/or Child Behavior Checklist-Anx-
ious/Depressed (right): lower than 90th percentile on both scales (Mild), higher only on DT (DT) or A/D (A/D), and on both (DT-A/D).
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accounting for 27.5% of the variance in AN devel-
opment (Nagelkerke R2 5 0.28). Specifically, the
DT-A/D cluster at age 16–17 predicted risk for AN
at age 19–20 (B 5 3.5 p< 0.001). Similarly, the mul-
tivariate model for BN at age 19–20 was also signifi-
cant (X2 5 17.7; df 5 4; p< 0.001), accounting for
19.2% of the variance (Nagelkerke R2 5 0.19), such
that the risk for BN was significantly predicted by
the two DT clusters, DT-A/D (B 5 2.6, p< 0.05) and
DT (B 5 1.8, p< 0.05).

We completed two additional analyses in an
effort to confirm findings. First, to test the potential
impact of attrition on our results, analyses were
repeated including only those females who partici-
pated in both Wave 3 and 4 (n 5 412). A Fischer’s
exact test showed that attrition was not signifi-
cantly associated with any of the four clusters such
that significant findings observed in the full sample
were all observed in the reduced sample (Table 2).
Furthermore, logistic regressions including history
of self-reported eating disorder at age 16–17 as a
covariate and the Mild cluster as the reference cat-
egory showed that the multivariate model for AN at
age 19–20 was significant (X2 5 28.5; df 5 4;
p< 0.001), accounting for 21.4% of the variance in
AN development (Nagelkerke R2 5 0.214). Again,
the DT-A/D cluster at age 16–17 predicted risk for
AN at age 19–20 (B 5 3.16 p <0.001). The multivari-
ate model for BN at age 19–20 also remained signif-
icant (X2 =19.6; df 5 4; p< 0.001; Nagelkerke
R2 5 0.228), and the associations of DT (B 5 2.10)
and DT-AD (B 5 2.97) versus Mild clusters with

self-reported BN at age 19–20 remained significant
(p< 0.05).

Second, we repeated analyses with a replication
sample—those female twins not initially randomly
selected to be included in the primary sample
(n 5 343). Confirming initial findings, the DT-AD
cluster showed the highest prevalence of AN and
BN compared with all other clusters. Although this
difference was not statistically significant in the
replication sample, likely due to the smaller size of
the sample, the fact that results remained in the
same direction provides confidence in our initial
findings.

Comparisons Between Risk Factors (DT, A/D,

DTxA/D) on Self-Reported History of An or BN

Logistic regressions using DT and A/D in their
continuous format and including an interaction
term (DTxA/D) confirmed cluster findings. The
overall model was significant for AN (X2 5 30.7;
df 5 4; p< 0.001), accounting for 22.2% of the var-
iance (Nagelkerke R2 5 0.222), and BN (X2 5 17.6;
df 5 4; p< 0.001), accounting for 19.1% of the var-
iance (Nagelkerke R2 5 0.19), at age 19–20. More
specifically, DTxA/D at age 16–17 predicted risk for
AN at age 19–20 (B 5 1.0, p 5 0.017), whereas DT at
age 16–17 predicted risk for BN at age 19–20
(B 5 1.1, p 5 0.047). These results were maintained
when controlling for history of any eating disorder
(AN and/or BN) at age 16–17 (B 5 1.0, p 5 0.02 for
AN; B 5 1.1, p 5 0.05 for BN).

TABLE 2. Differences between the four clusters based on EDI-Drive for Thinness (DT) and CBCL-Anxious/Depressed
(A/D) scores in self-reported history of AN or BN among unrelated females who participated in both Waves 3 and 4
(n 5 412)

Mean (SD) for Quantitative Criteria and Percentage for Binary Comparison Between Clusters

412 Unrelated Girls Aged 16–17

Mild DT A/D DT-A/D

p Values/
aTest Value

bContrasts
(p< 0.05)

(1) (2) (3) (4)
77% 10.4% 9.9% 1.9%

(n 5 320) (n 5 43) (n 5 41) (n 5 8)

EDI—Drive for Thinness 1.19 (1.52) 11.16 (3.59) 1.54 (1.96) 15.75 (3.5) <0.001/466.5 1 5 3< 2< 4

CBCL—Anxious-Depressive 0.94 (1.24) 1.35 (1.53) 9.32 (3.64) 10.63 (4.34) <0.001/343.4 1 5 2< 3 5 4

Wave 3 (16–17 years old) cross-sectional eating disorders

History of AN (2.4%; n 5 10/412) 1.3% 4.7% 4.9% 25% <0.001/22.4 1< 2,3,4
(n 5 4) (n 5 2) (n 5 2) (n 5 2)

History of BN (1.2%; n 5 5/412) 0.6% 4.7% 0.0% 12.5% <0.01/14.17 1< 2,4
(n 5 2) (n 5 2) (n 5 0) (n 5 1)

Wave 4 (19–20 years old) prospective eating disorders
History of AN (4.4%; n 5 18/412) 3.8% 2.3% 2.4% 50.0% <0.001/40.9 1,2,3< 4

(n =12) (n 5 1) (n 5 1) (n 5 4)

History of BN (2.4%; n 5 10/412) 0.9% 9.3% 2.4% 25.0% <0.001/28.8 1< 2,4
(n 5 3) (n 5 4) (n 5 1) (n 5 2)

Abbreviations: EDI: Eating Disorders Inventory; CBCL: Child Behavior Checklist.
aTest values: Kruskal Wallis and Pearson v2d tests (3 degrees of freedom).
bContrasts: Mann Whitney U.
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Results remained consistent when analyses were
completed with only those female twins that par-
ticipated at both waves. Controlling for any eating
disorder during adolescence, the model was signifi-
cant for AN (X2 5 22.2; df 5 4; p< 0. 01; Nagelkerke
R2 5 0.17), with DTxA/D predicting AN (B 5 1.0,
p 5 0.05), as well as for BN (X2 5 18.76; df 5 4;
p 5 0.01; Nagelkerke R2 5 0.23), with DT predicting
risk for BN (B 5 1.2, p 5 0. 047) at age 19–20.

Finally, we again repeated analyses in the repli-
cation sample of those unrelated female twins that
were not included in the primary sample. The over-
all models were significant for AN (X2 5 20.8; df 5 4;
p< 0.001), accounting for 21.6% of the variance
(Nagelkerke R2 5 0.216), and BN (X2 5 13.2; df 5 4;
p 5 0.01), accounting for 22.9% of the variance
(Nagelkerke R2 5 0.23) at age 19–20. Similarly, DT at
age 16–17 continued to significantly predict risk for
BN in young adulthood (B 5 1.20, p 5 0.03); how-
ever, DTxA/D at age 16–17 was not significantly
associated with AN at follow-up (B 5 1.01,
p 5 0.22). Despite DTxA/D no longer remaining
significant in the replication sample, findings were
in the same direction suggesting that the lack of
statistical significance may be attributable to the
smaller sample size of the replication sample.

Discussion

The current four-cluster solution based on low
and/or high levels of DT and negative affect in a
large sample of unrelated female Swedish twins
from the community included, as expected, a
larger number of individuals with low DT and low
A/D and a smaller proportion of individuals with
high DT and high A/D than typically observed in
clinical samples. However, as predicted, the cluster
subtypes differed in the frequency of self-reported
histories of AN or BN both concurrently and pro-
spectively. Individuals scoring high on DT only
were more likely to have AN at age 16–17 and BN at
both ages compared with those with low scores on
both factors. Perhaps most importantly, the risk of
developing AN or BN at age 16–17 and 19–20 was
substantially increased in those individuals with
high scores on both DT and A/D (DT-A/D) in com-
parison with those in the Mild cluster. The conflu-
ence of these two risk factors (DT-A/D) further
increased the odds of having suffered from AN by
age 19–20 compared with individuals scoring high
on only one of the risk factors. Thus, results suggest
the presence of both DT and A/D at age 16–17 is a
pernicious combination that markedly increases
risk for the development or maintenance of an eat-

ing disorder both cross-sectionally and prospec-
tively. However, when using a multivariate
approach including the three dimensions (DT, A/D,
and DTxA/D), while this combination also pre-
dicted the development of AN at ages 19–20, it was
only DT that longitudinally predicted the develop-
ment of BN.

Although the relatively small number of self-
reported eating disorders in the present commu-
nity sample of females limits the generalizability of
these findings to clinical samples of females with
an eating disorder diagnosis, our results are con-
sistent with previous research.14–18 The present
DT-A/D cluster signals a higher prevalence of self-
reported AN or BN cross-sectionally and longitudi-
nally, which fits with the dietary restraint-
depressive clusters that have been consistently
associated with worse psychopathology and pro-
spectively with less abstinence of binge eating and/
or vomiting after treatment,14,15,18 or poorer course
of the disease.16,17 Similarly, the DT cluster was
also associated cross-sectionally and prospectively
with BN, which is consistent with previous cluster
analysis studies based on the dietary restraint-
depressive subtyping scheme.14–18

The relevance of these findings are considerable
for both prevention and treatment. In terms of pre-
vention, many efforts target DT and the related
construct body dissatisfaction. However, this may
not be enough, especially for those high-risk indi-
viduals who have high levels of both DT and nega-
tive affect. Individuals who score high on DT only
might be expected to benefit most from a preven-
tion intervention strategy that focuses on reduction
of fear of weight gain and accompanying restrictive
dietary patterns such as Stice’s cognitive based-
dissonance training.32 Indeed, young women with
high baseline thin-ideal internalization scores
experienced greater dissonance and behavioral
change in such interventions.32 Individuals who
primarily score high on negative affect or score
high on both negative effect and DT, are at
increased risk for eating disorders via a different
pathway, thus may not respond to such interven-
tions.33 In fact, unaddressed negative affect in indi-
viduals with weight concerns undergoing a
preventive dissonance program can increase the
likelihood of developing an eating disorder over
time (20%) compared with those who have low
negative affect (5%).34

In terms of treatment, the use of cluster subtypes
may be helpful as they have been associated with
differential outcomes in clinical samples, suggest-
ing they represent different paths in the course of
eating disorders. The confluence of DT and
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negative affect versus DT only are associated with
poorer response to treatment in adolescent and
adult patients with bulimic disorders,14,15,18

increased dropout rate,35 higher treatment seeking
and lower likelihood of recovery over 3 to 5 year
follow-up.16,17 Capturing these two dimensions
accurately may assist with designing interventions
that appropriately target to enhance outcome.

Our results must be considered within the con-
text of the study’s limitations. First is our use
of self-reported AN and BN diagnosis. However,
independent samples t-tests suggest that our self-
reported eating disorder diagnoses function simi-
larly to interview based diagnoses. As would be
expected, self-reported AN at age 16–17 and young
adulthood was characterized by significantly
higher scores on the DT and A/D scales and the
DTxA/D interactive term and had a significantly
lower body mass index (BMI) during late adoles-
cence. Self-reported BN at age 16–17 and young
adulthood was similarly characterized by signifi-
cantly higher scores on the EDI bulimia subscale
and the DTxA/D interactive term as well as higher
A/D scores and BMI in young adulthood (all
p’s< 0.05). Further, self-report eating disorder
items such as these have been used in similar,
large-scale population based studies where deter-
mining clinical diagnoses via interview is not feasi-
ble36 and have been shown to reliably detect a
lifetime AN diagnosis.37 The overall rates of self-
reported AN and BN by ages 19–20 (6.2%) in our
sample also approximated estimates of eating dis-
orders from other young female populations from
the USA, Australia, and other European coun-
tries.38–41 Although we did observe a higher preva-
lence of AN in comparison with BN, this pattern has
been observed previously in Europe.42,43 For exam-
ple, in a large Dutch population aged 18–64, the life-
time prevalence for AN was double that of BN.43

One potential explanation for the increased fre-
quency of AN in comparison with BN is that symp-
toms of BN may be less outwardly visible, which
could contribute to a lower degree of service utiliza-
tion and therefore diagnosis.44 For example, in a
community sample of Finnish adolescents, Keski-
Rahkonen et al. observed that over half the cases of
AN in their sample were not detected within the
healthcare system;45 however, this pattern may also
represent an artifact of our self-report diagnoses.
Despite this, it is likely that our measure is represen-
tative of individuals with eating disorder pathology,
and we consider it unlikely that, given the age of our
sample, a participant would respond in the affirma-
tive to these questions had she not actually suffered
from the disorder or associated symptomatology;

however, greater details regarding actual “caseness”
are clearly desirable. Finally, as our sample com-
prised unrelated twins from Sweden, results might
not generalize to a non-twin sample or to partici-
pants from other ancestry groups.

In summary, cluster modeling is useful to detect
homogeneous subsets of community adolescent
females with a combination of both risk factors DT
and A/D (or just DT), who are at increased risk for
developing or maintaining AN and BN during early
adulthood. However, further research remains to
determine whether the use of other methods such
as latent profile analysis and clinically validated
eating disorder diagnoses would support present
findings. The presence of DT and A/D appears to
be a pernicious combination that, in particular,
increases risk for AN. The verification and valida-
tion of these cluster-derived profiles may assist
with tailoring both prevention and treatment inter-
ventions to accurately target symptoms relevant to
the development of eating pathology. Furthermore,
these four clusters may represent different devel-
opmental patterns of eating disorders character-
ized by differences in underlying biological and
environmental processes that should be targeted in
a timely fashion to lower risk.
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