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Abstract

Internalization of the thin-ideal is a risk factor for eating disorders that frequently persists into
recovery and increases patient risk for relapse. Addressing thin-ideal internalization as a core
element of eating disorder prevention and treatment produces significant reductions in eating
pathology. However, research has not yet quantified levels of thin-ideal internalization that may
signal increased versus decreased risk for disordered eating. To address this gap in the literature,
receiver operating characteristic (ROC) curve analysis was used to identify a thin-ideal
internalization cutoff score that signified clinically-meaningful eating disorder pathology. 787
college women (age M =20.17, SD = 2.41; BMI M = 23.58, SD = 5.29) were classified as
“healthy” (N = 717) or those with significant disordered eating (N = 70) using established clinical
cutoffs for the Eating Disorder Examination-Questionnaire. ROC curve analysis was used to test
the performance of the Sociocultural Attitudes Towards Appearance Questionnaire-4 (SATAQ-4)
Internalization: Thin/Low Body Fat subscale in predicting disordered eating status, and to identify
a cutoff score that maximized sensitivity and specificity to discriminate between healthy and
disordered eating samples. Mean SATAQ-4 internalization scores were 3.29 (SD = 0.92) and 4.27
(SD = 0.62) for healthy and disordered eating participants, respectively. The SATAQ-4
internalization scores were good predictors of disordered eating status (area under the curve =
0.81, 95% CI: 0.76-0.86). The optimal cutoff of 3.78 (measured on a 1-5 Likert scale) yielded a
sensitivity of 0.81 and specificity of 0.64. Overall, results provide preliminary support for the
discriminant validity of SATAQ-4 thin internalization scores and suggest that even moderate levels
of thin-ideal internalization may be predictive of clinically-significant eating pathology. It may be
important for prevention and intervention work to actively seek to reduce internalization levels
below this clinical cutoff, though future work is needed to bear this out.
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Introduction

Internalization of appearance ideals is the degree to which an individual “buys into socially
defined ideals of attractiveness” [1] and plays a central role in sociocultural models of
disordered eating onset and maintenance [2, 3]. Among women, internalization of the thin
ideal is theorized to engender body dissatisfaction and subsequent disordered eating as
individuals seek to achieve an often unobtainable ideal physique. A plethora of correlational,
experimental, and prospective research supports the influence of thin-ideal internalization on
body image and eating disturbance [4, 5]. Indeed, thin-ideal internalization is one of the few
identified risk factors with sufficient empirical evidence to support its proposed role as a
causal risk factor for disordered eating [1, 6]. Further, evidence indicates that thin-ideal
internalization frequently persists into eating disorder recovery and predicts heightened risk
of relapse [7, 8]. Given this, interventions have targeted thin-ideal internalization to reduce
risk for eating pathology.

A number of eating disorder prevention programs designed to decrease thin-ideal
internalization have produced reductions in both internalization and eating disorder
symptoms [9-11]. Among them, Stice’s dissonance-based intervention, the “Body Project,”
has undergone the most rigorous empirical investigation, yielding consistent support for the
approach in both efficacy and effectiveness trials [12]. Given the well-documented causal
associations between thin-ideal internalization and eating pathology, Stice and colleagues
recently adapted the successful dissonance-based prevention program into a frontline
treatment approach for individuals with diagnosed eating disorders, which they refer to as
“counter attitudinal therapy” [13]. Preliminary support for the treatment approach suggests
that targeting thin-ideal internalization produces large reductions in both internalization and
eating disorder symptoms among clinically ill individuals [13].

In sum, research suggests that thin-ideal internalization is causally related to disordered
eating, and that reductions in internalization relate to reductions in eating pathology.
However, research has not yet quantified specific levels of thin-ideal internalization that may
signal increased versus decreased risk for disordered eating. Such information is likely to be
clinically useful for identifying at-risk individuals and clarifying target levels of
internalization for individuals engaged in prevention or treatment programs. The
sociocultural attitudes towards appearance questionnaire-4-thin/low body fat subscale
(SATAQ-4-Thin) is a well-validated and widely accessible assessment of thin-ideal
internalization [14]. In the current study, receiver operating characteristic (ROC) curve
analysis was used to (a) examine the utility of the SATAQ-4-Thin in distinguishing
individuals with and without significant eating pathology, and (b) identify a SATAQ-4-Thin
cutoff score that signified clinically meaningful eating disorder pathology. This cutoff might
then be applied in clinical settings to identify individuals with clinically significant
internalization, inform treatment goals, or evaluate treatment effectiveness.
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Participants were 787 female undergraduates attending a large Southeastern university. They
ranged in age from 18 to 30, with a mean age of 20.17 (SD = 2.41). Sixty-one percent of the
sample self-identified as Caucasian, 12.0% as Hispanic or Latina, 12% as Black or African
American, 3.7% as Asian, 0.5% as American Indian or Alaskan Native, 0.5% as Native
Hawaiian or Pacific Islander, and 9.9% as multiracial or other. The average body mass index
(BMI; kg/m?) of the sample was 23.58 (SD = 5.29).

Demographic information—A demographic questionnaire asked participants to indicate
their age, race/ethnicity, height, and weight. Self-reported height and weight were then used
to calculate BMI.

Sociocultural Attitudes Towards Appearance Questionnaire-4 Internalization:
Thin/Low Body Fat subscale—The 5-item Internalization: Thin/Low Body Fat subscale
of the SATAQ-4 [14] assesses an individual’s personal desire for a thin physique (example
item: “I want my body to look very thin”) and degree of cognitive energy spent thinking
about achieving this physique (example item: “I think a lot about having very little body
fat”). Respondents are asked to indicate their level of agreement with each item using a 5-
point Likert scale ranging from 1 (definitely disagree) to 5 (definitely agree). Higher scores
on the subscale indicate higher levels of thin-ideal internalization. Cronbach’s alpha in the
current sample was 0.87.

Eating Disorder Examination-Questionnaire (EDE-Q)—The EDE-Q [15] is a 28-
item measure assessing disordered eating attitudes and behaviors over the last 28 days
(example item: “Have you been deliberately trying to limit the amount of food you eat to
influence your shape or weight?”). Items are rated on a 7-point Likert-type scale ranging
from 0 (no days/not at all) to 6 (everyday/markedly). The EDE-Q yields four subscale scores
assessing restraint, shape concern, weight concern, and eating concern. The current study
utilized the global score, representing an average of the four subscale scores. Higher global
scores indicate greater levels of eating pathology. In the current sample, internal consistency
for the global score was 0.95.

Participants were recruited through the university’s undergraduate research pool. Informed
consent was provided electronically and measures were completed online via secure survey
software. Participants were debriefed and received extra course credit upon completion. All
study procedures were approved by the university’s Institutional Review Board.

Data analyses

Established clinical cutoffs on the EDE-Q (i.e., global score of 4.0) were used to
dichotomize the sample into “healthy” participants (EDE-Q < 4) and those with significant
disordered eating (EDE-Q = 4) [16]. As individuals with elevated disordered eating were
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expected to demonstrate higher SATAQ-4-Thin scores, ftests were used to examine mean
differences in SATAQ-4-Thin scores between healthy and disordered eating samples. Finally,
ROC curve analysis was used to test the performance of the SATAQ-4-Thin in predicting
disordered eating status, and to identify a cutoff score that maximized sensitivity (i.e., ability
to detect individuals with significant eating pathology) and specificity (i.e., ability to screen
out individuals with nonclinical eating pathology) to discriminate between samples. The
ROC curve is a graphical representation of a measure’s sensitivity plotted against its false-
positive rate (i.e., 1-specificity). The area under the curve (AUC) summarizes a test’s overall
accuracy, or ability to distinguish cases from non-cases, based on the average value of
sensitivity for all possible values of specificity. Guidelines define AUC values as non-
informative (< 0.50), less accurate (0.51-0.70), moderately accurate (0.71-0.90), highly
accurate (0.91-0.99), and perfect (1) [17]. The optimal cutoff was defined as the SATAQ-4-
Thin score that maximized sensitivity and specificity. All analyses were conducted using
SPSS Statistics version 23.0.

Based on established clinical cutoffs on the EDE-Q, 717 participants were classified as
“healthy” (EDE-Q < 4), while 70 participants were categorized as demonstrating significant
disordered eating (EDE-Q = 4). T tests indicated significantly lower levels of thin-ideal
internalization among healthy participants (M= 3.29, SD = 0.92) compared to those with
elevated eating pathology (M= 4.27, SD = 0.62), #(785) = 8.76, p< 0.001. As shown in Fig.
1, SATAQ-4-Thin scores demonstrated moderate accuracy, AUC = 0.81, 95% CI (0.76-
0.86). In other words, there is an 81% probability that a randomly selected individual with
clinically significant eating pathology would obtain a higher SATAQ-4-Thin score than a
randomly selected individual without clinically significant eating pathology. A cutoff score
of 2.45 provided the optimal sensitivity (1.0), however, this score was associated with poor
specificity (0.20). The cutoff that provided the optimal balance of sensitivity and specificity
was a mean SATAQ-4-Thin score of 3.78, which had a sensitivity of 0.81 and a specificity of
0.64.

Discussion

The current study fills an important gap in the literature by examining the utility of a widely
used measure of thin-ideal internalization in (a) identifying individuals with and without
significant eating pathology, and (b) identifying an optimal cut score on the SATAQ-4
internalization: thin/low body fat subscale to distinguish those with clinically meaningful
levels of internalization. 7 test and AUC results suggest that higher scores on the SATAQ-4-
Thin relate to higher levels of disordered eating, and that the scale has acceptable accuracy
in distinguishing between individuals with and without significant eating pathology. Further,
results suggest that a cutoff score of 3.78 best differentiates individuals with and without
clinically significant thin-ideal internalization. These results suggest that the measure may
be clinically useful for identifying individuals with elevated eating disorder symptoms and
dangerous levels of internalization. Although brief-eating disorder screening instruments
such as the SCOFF are readily available [18], the SATAQ-4-Thin may serve as a meaningful
adjunct instrument for treatment programs that target thin-ideal internalization. To
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adequately reduce risk for eating disorder onset or relapse, it may be important for
intervention work to actively seek to reduce internalization levels below this clinical cutoff,
though future work is needed to bear this out.

Limitations of the current study suggest avenues for future research. First, although the
current study utilized established clinical cutoffs on a validated measure of eating pathology
to identify disordered eating status, eating disorder diagnoses were not verified through a
clinical diagnostic interview, which is considered to be the gold standard. Therefore,
replication utilizing diagnostic interviews (e.g., Structured Clinical Interview for DSM-5
Disorders [19]) to establish eating disorder status represents an important avenue for future
work. Second, as the current study examined SATAQ-4-Thin scores among individual with
and without clinically significant disordered eating, the identified cutoff is best suited for
identifying healthy versus actively ill individuals. Given the promise of prevention programs
targeting thin-ideal internalization to ameliorate eating disorder risk, future work should
seek to quantify specific levels of internalization (e.g., a SATAQ-4-Thin cutoff) that signifies
increased versus decreased risk for future eating disorder onset or increase in symptoms.
Such work would have important implications for identifying at-risk individuals who are
likely to benefit most from these prevention approaches. Third, examination of score cutoffs
among individuals in eating disorder remission or recovery also represents a valuable goal
for future research as it is possible that individuals with a history of an eating disorder may
be more vulnerable to relapse at lower levels of thin-ideal internalization. Fourth, the current
sample is limited in terms of demographic diversity and findings may not generalize to men,
younger/older populations, or more ethnically diverse populations. Therefore, future
research is needed to clarify the clinical cutoffs on the SATAQ-4 internalization: thin/low
body fat subscale among more diverse samples. Finally, although the current study sought to
identify a cutoff that maximized both sensitivity (0.81) and specificity (0.64), it is important
to note that the identified score demonstrates greater sensitivity than specificity, which is
typically preferable in clinical settings. However, it may be preferable to utilize a cutoff that
emphasizes specificity in other settings (e.g., research studies).

In sum, this is the first study to conduct a ROC curve analysis to identify a clinical cutoff on
the SATAQ-4 internalization: thin/low body fat subscale, a widely used measure of thin-ideal
internalization. Results indicate that the scale has good accuracy in identifying individuals
with clinical levels of disordered eating, supporting the measure’s utility in clinical settings.
Moderate levels of thin-ideal internalization (i.e., mean score of 3.78 on a 1-5 response
scale) were found to signal increased risk for clinically significant eating pathology,
emphasizing the potential hazard of pursuing a thin figure. Continued work is needed to
replicate these findings and examine scale scores in additional populations.
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Fig. 1.

ROC curve analysis showing the area under the curve for the prediction of disordered eating
status using the SATAQ-4-Thin. Area under the ROC curve = 0.81; 95% confidence interval
0.76-0.86
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