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Introducing Diagnostic Classification
Modeling as an Unsupervised Method
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Abstract
Screening for eating disorders (EDs) is an essential part of the prevention and intervention of EDs. Traditional screening
methods mostly rely on predefined cutoff scores which have limitations of generalizability and may produce biased results
when the cutoff scores are used in populations where the instruments or cutoff scores have not been validated. Compared
to the traditional cutoff score approach, the diagnostic classification modeling (DCM) approach can provide psychometric
and classification information simultaneously and has been used for diagnosing mental disorders. In the present study, we
introduce DCM as an innovative and alternative approach to screening individuals at risk of EDs. To illustrate the practical
utility of DCM, we provide two examples: one involving the application of DCM to examine probable ED status from the
12-item Short form of the Eating Disorder Examination-Questionnaire (EDE-QS) to screen probable thinness-oriented EDs
and the Muscularity-Oriented Eating Test (MOET) to screen probable muscularity-oriented EDs.
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Eating disorders (EDs) are severe mental health condi-
tions characterized by disturbances in eating behaviors
and body image (American Psychiatric Association,
2013). According to an epidemiological systematic
review, the prevalence of EDs significantly increased
globally in recent decades (Galmiche et al., 2019). EDs
have several major diagnoses, such as anorexia nervosa
(AN), bulimia nervosa (BN), binge-eating disorder
(BED), and other specified feeding and eating disorder
(OSFED). Ample evidence suggests that EDs are related
to varying adverse health consequences (e.g., cardiovas-
cular diseases, osteoporosis, endocrine and metabolic
disorders, impaired cognition, lower quality of life,
increased risk of suicidality; Cardi et al., 2018;
Himmerich et al., 2021; Smith et al., 2018; TODAY
Study Group, 2022). Furthermore, individuals with EDs
also have significantly elevated mortality rates (Arcelus
et al., 2011). Given the high and increasing prevalence of
EDs (Galmiche et al., 2019), but extremely low rates of
treatment in individuals with EDs (Kazdin et al., 2017),
continued efforts are needed to prevent EDs. The crucial
first step of ED prevention is to identify those whose
symptoms are of clinical concern or to screen probable
ED cases with relatively short test lengths (Fitzsimmons-
Craft et al., 2019).

Instruments for Screening Probable EDs

Probable EDs are mostly screened by using self-report
instruments because of their cost-effectiveness and
ease of implementation. For example, a recent review
(Fitzsimmons-Craft et al., 2019) on screening probable
EDs in the college-aged population summarized
the four most widely used tools in this population: the
Sick, Control, One stone, Fat, Food (SCOFF; Morgan
et al., 1999), the Eating Disorder Examination-
Questionnaire (EDE-Q; Fairburn & Beglin, 1994), the
26-item version of the Eating Attitudes Test (EAT-26;
Garner et al., 1982), and the Stanford-Washington
University Eating Disorder (SWED; Graham et al.,
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2019). Furthermore, there are also other tools frequently
used for such purposes, such as the Eating Disorder
Diagnostic Scale (EDDS; Stice et al., 2000), the Screen
for Disordered Eating (SDE; Maguen et al., 2018), the
Eating Disorder Examination-Questionnaire Short
Form (EDE-QS; Prnjak et al., 2020), and the more
recently developed Brief Assessment of Stress and
Eating (BASE; Forbush et al., 2022).

To distinguish probable ED cases from nonprobable
ED cases, screening tools of EDs commonly rely on pre-

defined cutoff scores, such as 2 for the SCOFF (Morgan

et al., 1999), 20 for the EAT-26 (Garner et al., 1982), 2.3

for the EDE-Q (Mond et al., 2004), and 15 for the EDE-

QS (Prnjak et al., 2020). Despite their widespread use,

these cutoff score determination procedures present

multiple limitations. First, methods used for cutoff

determination like the receiver operating characteristic

(ROC) analysis are considered a follow-up analysis of

the scale development, assuming that the observed

scores are 100% accurate reflections of the traits (e.g.,

Bray et al., 2015; Mond et al., 2004) which ignores the

measurement errors of the observed scores.

Consequently, using cutoff points as criteria for the

severity of ED symptomatology without considering

measurement errors may introduce bias in screening.

Second, cutoff scores often developed in convenience

samples may not be universally applicable. Generalizing

these scores to other samples where the screening tools

have not been validated can be inappropriate. For

instance, the SCOFF (Morgan et al., 1999), a widely

used tool for screening EDs (Kutz et al., 2020), has a rec-

ommended cutoff score of 2, developed based on UK

women’s clinical and nonclinical samples. While this

score has shown high sensitivity in some studies, it has

also presented low sensitivity and unlikely high positive

rates in different populations, such as a low sensitivity of

53.7% identified in a general UK sample (Solmi et al.,

2015), and a high positive rate of 48.8% in Vietnamese

University women (Ko et al., 2015). Applying the cutoff

score approach in different populations without valida-

tion can produce biased screening results. Adapting or

validating cutoff scores for new populations involves

substantial work, influenced by demographic factors

and usually independent of the psychometric evaluation

of the tool. Moreover, another potential biased source

may lie in the generalizability of screening tools. The

cutoff approach assumes the screening tools have ade-

quate psychometric properties in the tested samples, an

assumption that may be violated when the tools lack

adequate psychometric properties in new samples. For

instance, the cutoff score of 2 for the SCOFF was vali-

dated in samples of French women, but no psychometric

properties were provided (Garcia et al., 2011),

potentially leading to problems if certain items have
poor item discrimination.

The Proposed Method

Given the aforementioned limitations of using cutoff
scores for screening probable EDs (e.g., relying on self-
reported ED status and ROC curve analysis to develop
optimal cutoff scores; Morgan et al., 1999; Prnjak et al.,
2020), the present study introduced an alternative
approach, diagnostic classification modeling (DCM), as
an unsupervised approach to distinguish probable ED
cases from nonprobable cases. The ‘‘unsupervised’’
approach in the context of this study means screening
probable EDs without predetermined cutoff thresholds.
In DCM, ED status is considered a latent construct.
Instead of using a predefined cutoff score to identify sta-
tus, DCM uses the probability of being an ED case for
each individual, considering their item responses. Unlike
traditional cutoff scores, which lack information about
the uncertainty surrounding them, DCM employs a
maximum a posteriori probability (MAP) approach to
identify the individual’s estimated status. This MAP esti-
mate represents the status that the individual is most
likely to have based on available data. Thus, DCM’s
screening process does not rely on preset cutoff scores
but does necessitate researchers’ judgment, particularly
in choosing the appropriate type of DCM for these data.
In psychometrics, DCM has increasingly been used for
diagnosing mental disorders of respondents (De La
Torre et al., 2018). For example, DCM has been used
for characterizing participants based on measures of
alcohol-related problems and other psychological symp-
toms (Tan et al., 2022), identifying subtypes of mathe-
matical learning disability (Ouyang et al., 2023),
investigating the interactions of mental disorders (De La
Torre et al., 2018), and diagnosing individuals with
pathological gambling (Templin & Henson, 2006).
However, the use of DCM for screening probable EDs
has not been investigated.

There are multiple advantages of using DCM as an
alternative screening method over the traditional cutoff
score determination procedures for screening probable
EDs. First, the ED status of each individual estimated
by DCM (also known as person parameters) is condi-
tional to the psychometric properties of the scale (also
known as item parameters) rather than a separate
follow-up analysis of scale development. From the per-
spective of psychometric modeling, the measurement
model in DCM estimates the item qualities (e.g., item
discrimination), while the structural model estimates the
unobserved characteristics of individuals. In the estima-
tion procedures of DCM, both the measurement errors
of observed scores and the uncertainty of item qualities
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are considered such that DCM-based screening may be
less biased or have higher screening accuracy. Second,
DCM identifies probable ED cases assuming that the
ED status is captured by the commonality of observable
responses of ED cases. Thus, DCM-based screening is
unique to the samples to be screened and can also be flex-
ibly adapted to capture the ED characteristics of other
new samples. On the contrary, in cutoff score–based
screening, the cutoff points developed in prior studies are
directly used in new samples which reflects the problem
of ‘‘one size fits all.’’ Third and finally, DCM can provide
psychometric information about the screening tools (e.g.,
item information, item difficulties, and item discrimina-
tion) while cutoff-score–based screening usually provides
no such psychometric information in new samples. This
is especially useful in samples that are distinct from the
population in which cutoff scores were developed and
thus DCM does not assume the psychometric properties
are identical across these distinct populations. A detailed
introduction to DCM (Section S1) is described in the
Supplemental Materials.

The Present Study

The main purpose of this work was to provide an intro-
duction to DCM to inform the screening of EDs with
two empirical examples. We employed the dichotomized
response DCM (items with responses coded with 0 =No
and 1 = Yes) for psychometric evaluation and screening
tool modification and then used polytomous response
DCM (items with nonbinary ordinal responses; e.g., 1 =
never and 5 = always) for screening probable ED cases.
The rationale for using dichotomized response DCM for
psychometric evaluation is that the model fit evaluation
of dichotomized response DCM has been well estab-
lished in simulation studies (e.g., Chen et al., 2013; Hu
et al., 2016), while the model fit measures of polytomous
response DCM are still in development and have not
been well examined (Ma, 2020). Specifically, in the first
example, the EDE-QS, which measures thinness-oriented
ED psychopathology (e.g., dietary restriction, weight
concerns, and compensatory behaviors to lose weight),
was used. We first performed item selection and validity
analysis with model fit indices, M2, Root Mean Square
Error of Approximation (RMSEA), Standardized Root
Mean Squared Residual (SRMSR), Akaike Information
Criterion (AIC), and Bayesian Information Criterion
(BIC), using one dichotomized response DCM (log-lin-
ear cognitive diagnosis model [LCDM]; Henson et al.,
2009) by transforming item responses from the original
4-point Likert-type scale into a 0–1 scale (responses
equaling to or larger than 3 as 1 and less than 3 as 0).
Next, we obtained the revised scale with the most infor-
mative items which we then used to screen the samples’

ED status using a polytomous response DCM (general
diagnostic model [GDM]; von Davier, 2008). This is
because, compared to the dichotomized response DCM,
polytomous response DCM can make use of more infor-
mation on item responses for latent ED status estima-
tion. For example, one item with a 4-point scale provides
more diagnostic information about symptom severity
than a dichotomized item with only Yes or No options.
Previous literature also shows that the polytomous
response DCM provides a more accurate estimation of
latent attribute status (e.g., Chen & De La Torre, 2013;
Ma, 2020; Templin et al., 2008). Finally, the screening
results were validated by investigating the agreement
reliability indicated by Cohen’s Kappa coefficient (i.e.,
the extent to which the responses of 2 or more indepen-
dent raters are concordant) between the proposed DCM
method with the previous cutoff method.

Given ED psychopathology can also be driven by the
pursuit of muscularity (e.g., rigid dietary rules and exer-
cise routines for enhancing muscularity), which is dis-
tinct from thinness-oriented ED psychopathology
(Murray et al., 2016), in the second example, we also
demonstrated the use of DCM for screening probable
muscularity-oriented EDs via the Muscularity-Oriented
Eating Test (MOET; Murray et al., 2019). We con-
cluded this article by outlining some of the challenges
ahead and possible future research directions for the
application of DCMs for ED assessment. In summary,
this study poses two primary research questions for
Example 1: (a) Does the DCM identify the most infor-
mative items, thereby reducing test length without com-
promising the reliability of screening results? (b) Can
DCM be utilized for screening probable EDs with relia-
bility and accuracy comparable to the predefined cut-off
score method? In Example 2, the research questions
were extended to the MOET, which assesses
muscularity-oriented ED psychopathology: (a) Is DCM
capable of detecting variations in muscularity-oriented
EDs rates by sex? (b) Does DCM exhibit satisfactory
discriminative ability without a prespecified cutoff score,
as measured by the Area Under the Curve (AUC)
statistic?

Example 1: Screening for the EDE-QS

Participants and Procedures

These data were from a project approved by the institu-
tional review board of the Chinese University of Hong
Kong, Shenzhen. The participants were from a univer-
sity in Hunan province. The inclusion criteria were
Chinese nationality, university students, and at least 18
years old. The data collection process involved a paper-
and-pencil format. Two attention checks (e.g., ‘‘please
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choose strongly agree for this item’’) were employed to
ensure response quality, and passing both checks was
necessary for a valid completion. Overall, 1,059 students
met our inclusion criteria and provided written informed
consent, but 247 were removed because of failure of
attention checks (N = 812). The detailed sampling pro-
cedure can be found in previous publications using these
data (He et al., 2022; He, Murray, et al., 2021), which
had distinct research questions from the present study.
In addition, in the present study, 32 participants with
missing demographic information and/or responses on
the EDE-QS were removed in post hoc data cleaning,
leading to a final sample size of 780. The 780 partici-
pants were 18 to 24 years old (M = 18.88, SD = 0.98).
Their body mass index (BMI) ranged from 14.80 to
36.70 kg/m2 (M = 21.10, SD = 3.41). Of the 780 parti-
cipants, 278 (35.64%) were males, and 502 (64.36%)
were females. In addition, 709 (90.9%) were Han, while
71 (9.1%) were ethnic minorities.

Measures

12-Item EDE-QS. The Chinese version of the 12-item
EDE-QS (Gideon et al., 2016; He, Sun, & Fan, 2021)
was used for illustrative purposes. The scale consists of
12 items with response options ranging from 0 (0 days/
not at all) to 3 (6–7 days/markedly). The sum of the 12
items results in a total score, and a higher total score
indicates a higher level of thinness-oriented disordered
eating. The EDE-QS indicated good internal consistency
reliability (a = .89), test–retest reliability, and conver-
gent validity in Chinese young adults (He, Sun, & Fan,
2021). In the present study, the EDE-QS had a
Cronbach’s a of 0.88 and aMcDonald’s v of 0.88.

Clinical Impairment Assessment 3.0. The Clinical Impair-
ment Assessment 3.0 (CIA 3.0) is a 16-item self-report
measure of the severity of psychosocial impairment due to
ED pathology (Bohn & Fairburn, 2008). Each item is
rated on a 4-point Likert-type scale, with the response
options ranging from 0 (not at all) to 3 (a lot). The result-
ing global CIA impairment score ranges from 0 to 48,
with a higher score indicative of higher psychosocial
impairment. The Chinese translation of the CIA showed
adequate internal consistency reliability, test–retest relia-
bility, and convergent validity for Chinese adolescents
and adults (He et al., 2022). In the present study, the CIA
had a Cronbach’s a of 0.93 and aMcDonald’s v of 0.94.

Analysis Plan

As mentioned earlier, Example 1 has two purposes: (a)
to filter out items containing the most information

from the original scales and (b) to screen the ED status
of participants. Figure 1 shows the proposed proce-
dure for the item-selection purpose. First, items were
dichotomized to 0/1, with item responses equaling 3
coded as 1 and those equaling to or lower than 2 coded
as 0 (see Supplemental Materials S3 for more details
on item dichotomization). Since models with dichoto-
mized responses were used for item selection, EDs
were statistically identified assuming that probable ED
cases were expected to have a higher probability of
selecting ‘‘1’’ than nonprobable cases. After these data
were recoded, a DCM (log-linear cognitive diagnostic
model) with a one-column Q-matrix (a unidimensional
model) was employed to estimate model fit and item
information. The rationale for using unidimensional
DCM is that the EDE-QS was originally developed
based on the unidimensional Rasch model (Gideon
et al., 2016). We calculated absolute model fit indices
to evaluate global model fit and item information to
select the most informative items. Specifically, if the
initial DCM showed an unacceptable model fit based
on criteria, item-level Kullback-Leibler Information
(KLI) for each item then was calculated to select items
containing the highest information, and items with the
lowest item-level KLI were dropped. Last, another
DCM was fitted to the revised scale to determine
whether the item-selection process was finished (i.e.,
acceptable model fit) or to be continued (i.e., unaccep-
table model fit). If the item-selection process was fin-
ished according to absolute model fit indices, the final
scale was used for further diagnostic classification.
Otherwise, the first two steps were repeated until the
model achieved an acceptable fit.

For the second purpose of screening, the analysis was
separated into two steps. First, we conducted a GDM
for polytomous item responses (von Davier, 2008) to
classify individuals. Second, the classification results
were validated by calculating Cohen’s Kappa coefficient
between the GDM-estimated ED statuses with the 15-
point cutoff score from the EDE-QS (Prnjak et al.,
2020). In addition, the convergent validation was evalu-
ated with the correlation between the diagnostic classifi-
cation and CIA scores.

KLIs were implemented via R 4.2.1 with the GDINA
package version 2.8.8 (Ma & De La Torre, 2022). Model
estimation was performed using the CDM package ver-
sion 8.1-12 (George et al., 2016). Reliability and correla-
tion coefficients were calculated with the psych package
version 2.2.9 (Revelle, 2022).

Results

Descriptive Statistics. Table 1 shows the difficulty and
standard deviations of the 12 items with the original
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scale and proportion of endorsement of selecting the
highest level (‘‘6-7 days/markedly’’). To be specific,
Item #12 (‘‘How dissatisfied have you been with your
weight or shape?’’) had the highest average score (M =
1.076, SD = 0.898), while Item #7 (‘‘Have you tried to

control your weight or shape by making yourself sick
[vomit] or taking laxatives?’’) had the lowest average
score (M= 0.127, SD= 0.437). Similar to the original
scale, according to the proportion of endorsement of
selecting 3, Item #6 (‘‘Have you have a strong desire to

Figure 1. Diagram of Item Selection and Screening Using DCM.
Note. Binary encoding was based on the literature of eating disorder epidemiology; DCM: diagnostic classification model with dichotomized item

responses; GDM: general diagnostic model for polytomous item responses.
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lose weight?’’) had the highest percentage (16.28%),
and Item #7 had the lowest percentage (0.90%), sug-
gesting the consistency of the severity of EDs for the
original scale and binary scale.

Item Selection. In total, five DCMs with dichotomized
responses (Models 1a–e) were estimated to obtain the
optimal DCM (Model 1e) with acceptable model fit
(see Table S1 in Supplemental Materials). In addition,
Model 1e has the best model fit with the lowest AIC
and BIC values. One DCM with polytomous
responses (Model 1f) was used to identify probable
ED cases from nonprobable cases. Details of item
selection were illustrated in the Supplemental
Materials (Section S2).

Screening Results and Reliability. For the purpose of screen-
ing, we compared three GDMs (see Table S3 in
Supplemental Materials). The information criteria
revealed that the two-parameter logistic (2PL) general
diagnostic model (2PL-GDM) with polytomous
responses (Model 1f) yielded the best model fit among
alternative models. Next, we fitted Model 1f to the
revised eight-item EDE-QS for ED screening. The item
parameters (category-level difficulty and slope) and item
fit (RMSEA) for Model 1f were presented in Table S2.
The overall positive rate of probable EDs was 12.31%
(96 out of 780), with 23.96% males (23 out of 96) and
76.04% females (72 out of 96).

Furthermore, the results of comparing the diagnostic
classification results under Model 1f to the results of the
cutoff point of 15 (Prnjak et al., 2020) suggested that the
agreement reliability (Cohen’s k= = 0:706, p\:001)
and total agreement rate (p = 93.46%) were high.
Specifically, 74 out of 780 individuals had been identified
as probable ED cases in both the proposed DCM screen-
ing method and the cutoff method, while 655
individuals had been identified as non-ED cases by
both methods (see Section S4 in Supplemental Materials).

Finally, regarding the criterion validity of the pro-
posed method, the correlation analysis suggested the
screened probable ED status (1 = ED case; 0 = non-
ED case) by DCM (Model 1f) had a positive point-
biserial correlation with the total sum scores of the
CIA (rXDY = 0:33, 95% CI = 0:27, 0:40½ �). The esti-
mated probability of being screened as a probable ED
case by the DCM was significantly correlated with the
CIA scores (rXpY = 0:36, 95% CI = 0:29, 0:42½ �). The
effect size of the correlation estimated by the method
of Prnjak et al. (2020) for the EDE-QS with total CIA
scores was close to the proposed DCM method
(rXDY = 0:39, 95% CI = 0:33, 0:45½ �).

Example 2: Screening for the MOET

In example 2, we illustrate how DCM can be applied to
screening probable muscularity-oriented EDs with the
Chinese version of the MOET (He, Murray et al., 2021)
of which the cutoff score has not been developed.

Participants and Procedures

Data used in Example 2 were the same as those used in
Example 1 (N = 812). However, 51 participants with
missing demographic information and/or item responses
on the MOET were removed, leading to a final sample
size of 761, aged 18 to 24 years (M = 18.88, SD =
0.97). Their BMI ranged from 14.80 to 34.90 kg/m2

(M = 21.10, SD = 3.39). Of the whole sample, 90.8%
(N = 691) were Han, while 9.2% (N = 70) were ethnic
minorities. 35.7% (N = 272) were males and 64.3%
(N=489) were females.

Measures

The Muscularity-Oiented Eating Test (MOET) consists
of 15 five-point Likert-type items, with response options
ranging from 0 (never true) to 4 (always true) to assess
muscularity-oriented disordered eating (Murray et al.,
2019). The total scores were obtained by summing all
items’ scores, with a higher score indicating a higher
degree of muscle-oriented disordered eating. The
Chinese version of the MOET has been demonstrated to
possess good internal consistency reliability
(McDonald’s v = 0.90–0.92) and concurrent validity
among Chinese adult men and women (He et al., 2023;
He, Murray et al., 2021). In the present study, the
McDonald’s v and the Cronbach’s a for the MOET
were 0.89 and 0.89, respectively.

Analysis Plan

To investigate whether DCM can be used for screening
probable muscularity-oriented disordered eating with-
out a predefined cutoff, we designed the second study as
follows: First, item selection was performed by applying
DCM to the 15-item MOET to obtain a shorter version
of the MOET. Next, we screened muscularity-oriented
disordered eating using GDMs for ordinal responses
and then estimated the positive rates of muscularity-
oriented disordered eating by sex.

Results

Descriptive Statistics. Table 1 shows the average scores
and standard deviations of the 15 items on the MOET
and the proportion of endorsement of selecting the
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highest level (4: always true). To be specific, Item 7 (‘‘I
cannot achieve my ideal body unless I exert complete con-
trol over everything I eat.’’) had the highest average score
(M = 1.036, SD = 1.243), while Item #10 (‘‘I have felt
anxious when I run out of protein-based supplements.’’)
had the lowest average score (M = 0.244, SD = 0.605).
Similarly, according to the proportion of endorsement
of selecting the highest option, Item 7 had the highest
percentage (5.61%) while Item #10 (‘‘I have felt anxious
when I run out of protein-based supplements.’’) and Item
#13 (‘‘I have felt anxious about others knowing the rules I
have around what I eat.’’) also had the lowest percentages
(0.13%), suggesting the consistency of the distribution
of muscularity-oriented EDs on the original scale com-
pared to the dichotomized scale.

Item Selection. As shown in Table S1 in the Supplemental
Materials, we applied two DCMs (Model 2a–b) to the
15-item MOET for the item selection and one GDM
with ordinal responses (Model 2c) to improve the esti-
mation accuracy. Both Model 2a and Model 2b showed
the same correlations of screened ED status with CIA
scores (rCIA = .152), suggesting that the revision of the
screening tool did not decrease its criterion validity. The
initial DCM, Model 2a, showed an unacceptable model
fit for M2 and SRMSR, while the value RMSEA2 indi-
cated a close fit (M2 df = 89ð Þ= 114:7, p \ :001;
RMSEA2 = 0:032; SRMSR = 0:110). After investigat-
ing KLI rankings for items, we removed the item with
the lowest KLI (Item 1). Then, Model 2b using the 14-
itemMOET achieved an acceptable model fit for theM2

and RMSEA2 statistics, while SRMSR indicated an
unacceptable fit (M2 df = 76ð Þ= 61:6, p = 0:195;
RMSEA2 = 0:015; SRMSR = 0:116). We still consid-
ered Model 2b as acceptable since it has been recom-
mended that SRMSR is more easily influenced by
characteristics of data, and comparing the SRMSR
against a prespecified cutoff (e.g., .05) may not be
appropriate (Ma, 2020). In addition, Model 2b showed
lower values of AIC and BIC than Model 2a, suggesting
a better model fit. Thus, the revised 14-item MOET was
used for further screening.

Screening Results. After identifying the most informative
items using Model 2b, we performed multiple GDMs to
investigate which type of DCM had the best screening
accuracy (see Table S3 in the Supplemental Materials).
The 2PL-GDM for polytomous item responses (Model
2c) had the best model fit among alternative models and
was eventually fitted to the 14-item MOET data. The
item parameters (category-level difficulty and slope) and
item fit (RMSEA) for Model 2c were presented in Table
S4 (see Supplemental Materials). The overall positive

rate of muscularity-oriented EDs is 4.07% (31 out of
761 participants). Regarding sex differences, the male
samples had a higher positive rate of muscularity-
oriented EDs than females (PRmale = 5.26%, PRfemale

= 3.43%). In addition, we calculated the AUC statistic
with the total sum score of MOET as the predictor and
the diagnostic classification as the outcome. As shown
in Figure 1S (see Supplemental Materials), the MOET
demonstrated excellent discriminatory power according
to the AUC statistic (AUC= .995).

Discussion

Due to the importance of screening EDs, screening tools
with predefined cutoffs are commonly used for identify-
ing probable EDs. However, concerns remain about the
suitability and generalizability of this traditional cutoff
score–based approach. Thus, the present study exam-
ined a new screening perspective using a model-based
method: DCM, which can estimate the probability of
class membership of ED status. This work provides two
empirical examples to illustrate how this model-based
screening method can be used in real ED screening set-
tings that do not have predefined cutoff scores.

Specifically, we first employed a baseline unidimen-
sional DCM to the EDE-QS (thinness-oriented EDs)
and MOET (muscularity-oriented EDs) to obtain item
information. Next, according to item information rank-
ings, we removed items with the lowest information and
calculated model fit indices. If the model fit was unac-
ceptable, we refitted the DCM after removing items with
the lowest information and then performed item selec-
tion again until we obtained a shorter-length question-
naire with acceptable estimation accuracy. Then, we
fitted polytomous response DCM to the revised ques-
tionnaires to obtain more accurate screening results. To
evaluate the accuracy of results, we compared the
DCM-based screening results for the EDE-QS to previ-
ous screening benchmarks (Prnjak et al., 2020) and
found that the classification results from the DCM have
good agreement with the method of Prnjak et al.
(Cohen’s k= 0:62, p\:001), suggesting the two screen-
ing methods have relatively consistent screening results.
The fair agreement between the two methods suggests
that DCM could be an alternative method for screening
ED status relative to traditional predefined cutoff meth-
ods. Compared to the predefined cutoff score method,
the proposed method also has similar correlations with
C-CIA scores (the proposed method: rXDY = 0:33,
95% CI = 0:27, 0:40½ �; predefined cutoff method:

rXDY = 0:39, 95% CI = 0:33, 0:45½ �), indicating they
have comparable criterion validity. For the MOET, we
conducted the same procedure of item selection and
screening and examined the positive rates of
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muscularity-oriented EDs by sex. We found that the
positive rates were consistent with those of muscle dys-
morphia (e.g., around 1%27%, with higher rates in
males than in females; Compte et al., 2015; Lechner
et al., 2019; Mitchison et al., 2022), which is closely
related to (or a type of) muscularity-oriented EDs
(Griffiths &Murray, 2017; Murray et al., 2010, 2017).

Implications and Recommendations

The DCM-based screening method can be an alternative
way to screen for probable EDs and may be especially
helpful in scenarios when a validated cutoff has not been
developed for the measures (e.g., newly developed mea-
sures) and/or for certain populations (e.g., new sam-
ples). In such situations, researchers and clinicians can
rely on DCM to dynamically differentiate participants/
clients/patients with significantly higher risk of EDs
from those with significantly lower risk of EDs.
Furthermore, as demonstrated in the present work,
DCM can also help shorten scale length and ease partici-
pant/client/patient burden without losing much infor-
mation for screening. Specifically, DCM can select items
with high discriminative power to classify test takers,
such that the DCM-based screening method can provide
a revised scale only containing items providing the most
relevant information (high item discrimination index)
and fitted to the characteristics of the target population
(acceptable model fit).

To perform the DCM-based screening, this study sug-
gests two measures of DCM-based screening: model fit
evaluation and information measures. Acceptable model
fit ensures the validity of the screening of DCM, while
diagnostic information measures play a critical role in
item selection. In addition, this study suggests using
DCM with binary responses (e.g., LCDM or other types
of DCM) for item selection, whereas DCM with ordinal
responses (e.g., GDM; von Davier, 2008) should be used
for screening. As mentioned in a previous section,
DCMs with binary responses are more efficient because
of the smaller number of parameters estimated and their
model fit measures are well established (Ma, 2020), while
DCMwith ordinal responses has higher estimation accu-
racy in terms of attribute profiles estimation (Liu &
Jiang, 2020; Templin et al., 2008; Tu et al., 2018).

Overall, DCM provides an alternative method of
screening ED cases without predefined cutoff scores. For
scales without predefined cutoff scores, we recommend
that researchers perform DCM and set cutoff thresholds
at the same time to cross-validate their results.

Limitations and Future Research Directions

There are some limitations and future research direc-
tions. First, in the present study, the samples used were

nonclinical Chinese college students. The generalization
of screening results to other populations in varied con-
texts needs more investigation. Second, in this study, due
to the lack of self-reported ED information (i.e., by ask-
ing participants to respond with Yes or No to the ques-
tion ‘‘Do you currently suffer from an ED (anorexia
nervosa, bulimia nervosa, binge-eating disorder, eating dis-
order not otherwise specified)?’’), future research may
focus on investigating how to measure the predictive
validity of the screening results of DCM (i.e., examining
the association between results of DCM with informa-
tion on ED status collected from clinical interviews with
participants). Third, the current study does not investi-
gate the estimation accuracy of screening information of
DCM under different conditions (i.e., other types of
DCMs and other ED screening scales such as SCOFF).
This is important because, as a model-based screening
method, the uncertainty of parameters estimated by
DCM may affect the classification consistency and accu-
racy of ED status. For example, previous studies suggest
that varied types of DCMs, sample size, confounders,
number of attributes measured, and item quality may
affect the parameter estimation (e.g., Bradshaw &
Madison, 2016; Cui et al., 2012; Ma, 2020). Thus, further
research may be needed to identify what and how factors
affect the screening accuracy of DCM for ED question-
naires. Finally, the screening results of DCM cannot be
overinterpreted as a diagnosis of ED. The diagnostic
information of DCM can be considered self-reported
instrument-screened EDs, which should be considered as
a quick, statistical screening for EDs. It is suggested that
practitioners combine DCM-based screening with other
diagnosis tools (i.e., interviews) in research and clinical
settings to improve the interpretability of results.

Conclusion

In conclusion, DCM may be useful in the screening of
EDs. Future studies are needed to further test the per-
formance of using DCM in different settings for screen-
ing EDs, such as different instruments (e.g., SCOFF),
different EDs (e.g., avoidant/restrictive food intake dis-
order), and different populations (e.g., children and ado-
lescents; sexual and gender minorities).
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