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Abstract The eating disorder examination questionnaire

(EDE-Q) Global score is a self-report measure of global

eating disorder (ED) psychopathology. This study used

ecological momentary assessment (EMA) to evaluate the

ecological validity of EDE-Q Global scores among obese

adults. Fifty obese adults completed the EDE-Q and 2

weeks of EMA ratings prior to initiating eating episodes

and subsequently after eating episodes. EMA items asses-

sed behavioral symptoms [i.e., loss of control (LOC) eating

and overeating] and cognitive symptoms (i.e., weight/shape

concerns, eating concerns, and restraint). EDE-Q Global

was associated with increased EMA weight/shape concerns

and fear of LOC at pre-eating recordings. EDE-Q Global

was associated with increased EMA post-episode weight/

shape concerns, eating concerns, LOC eating, and

overeating. There was no association between EDE-Q

Global and EMA restraint. Results generally supported the

ecological validity of EDE-Q Global scores. Future studies

of ED psychopathology in obese adults may benefit from

considering EDE-Q Restraint separately.

Level of Evidence Level V, descriptive study.

Keywords Eating disorder examination questionnaire �
EDE-Q � Ecological momentary assessment � Obesity

Individuals with obesity (body mass index [BMI] C30) are

particularly at risk for eating disorder (ED) psychopathol-

ogy, which includes a variety of maladaptive behaviors

(e.g., binge eating) and cognitions (e.g., shape and weight

overvaluation, restraint) [1]. As a result, a number of

studies have focused on the etiology, treatment, and pre-

vention of ED psychopathology among individuals with

obesity [2–4]. The eating disorder examination question-

naire (EDE-Q) Global score [5] is a widely used self-report

measure of global ED psychopathology, and is used to

assess the overall severity of ED symptoms. While sub-

stantial research has demonstrated adequate reliability and

validity of the EDE-Q and its consistency with the Eating

Disorder Examination interview [6], limited research has

examined the extent to which the EDE-Q Global score

reflects ED symptoms in daily life.

A primary strength of the EDE-Q is the ease of adminis-

tration as participants can complete the questionnaire on

their own, which is cost- and time-effective. In addition, the

EDE-Q can be used in online and observational studies.

However, self-report questionnaires like the EDE-Q are

subject to a number of recall biases. These include recency

bias (i.e., recent events are more easily remembered), sal-

iency (i.e., noticeable events are more easily recalled), effort

after meaning (i.e., tendency to reconstruct events so that

they are consistent with subsequent events), and aggregation

of events (i.e., the cognitive processes required to respond

based on average or typical experiences are influenced by

recency and saliency biases) [7].

Such biases may have the potential to decrease the

validity of EDE-Q scores, and the extent to which the
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EDE-Q Global score is useful in predicting the occurrence

of ED psychopathology in individuals’ daily lives is

unclear. Given that some research has demonstrated

inconsistencies between self-report and EMA measure-

ments [8–10], demonstrating the ecological validity of this

self-report measure is important to ensure that scores

reflect the naturalistic experiences of individuals (espe-

cially because the EDE-Q is often used as an outcome

measure in treatment and prevention research 11–13]).

Therefore, the present study used ecological momentary

assessment (EMA) data to evaluate the ecological validity

of EDE-Q Global scores among a heterogeneous sample of

adults with obesity. Specifically, we examined the associ-

ations between EDE-Q Global scores and behavioral (i.e.,

loss of control eating and overeating) as well as cognitive

(i.e., weight and shape concerns, eating concerns, and

restraint) ED symptoms in the natural environment.

This study sought to answer two important research

questions regarding the assessment of global ED psy-

chopathology in adults with obesity. First, to what extent is

the EDE-Q Global score a multidimensional measure of

cognitive and behavioral eating disorder symptoms that

occur in the daily lives of individuals? Second, are other

supplementary measures of eating disorder psychopathol-

ogy necessary to adequately assess eating disorder psy-

chopathology in addition to EDE-Q global? It is important

to acknowledge that this dataset has been used in previous

papers [14–16]. However, the research questions proposed

in the current study have not been examined in this dataset,

nor in the broader literature, and thus they are important

assessment questions in need of study.

Method

Participants and procedure

Participants were fifty obese (BMI C30) adults who were

recruited through advertisements and flyers in the USA.

The mean BMI of the sample was 40.3 kg/m2 (SD = 8.5;

range 30.6–69.7), and the mean age was 43.0 years

(SD = 11.9). See Table 1 for demographics and treatment

history. Participants were primarily female, Caucasian, and

had at least some college education. The majority of par-

ticipants reported previously being on a supervised diet at

some point in their lifetime; obesity medication and psy-

chotherapy for eating and weight problems were less

common. Interested participants were screened for inclu-

sion and exclusion criteria via phone, and eligible partici-

pants scheduled a meeting to receive information about the

study. Inclusion criteria were BMI C30 and age C18, and

exclusion criteria were previous gastrointestinal surgery,

current pregnancy or breastfeeding, concurrent treatment of

obesity, inability to read and understand English, and

current or past diagnosis of anorexia nervosa (AN) or

bulimia nervosa (BN). Based on structured clinical inter-

views, 12 participants reported a lifetime diagnosis of

DSM-IV binge eating disorder (BED; 5 subthreshold and 7

full threshold). Of these 12 participants, nine participants

had a current diagnosis of BED (4 subthreshold and 5 full

threshold). Although a minority of participants were for-

mally diagnosed with BED, previous research with this

sample indicated that binge eating episodes were endorsed

by 96% of participants during EMA [14]. Individuals with

a lifetime BED diagnosis had a significantly higher BMI

and EDE-Q Global score compared to individuals who

never had BED (see Table 2).

After providing informed consent, participants com-

pleted in-person assessments, had anthropometric measures

Table 1 Demographics and treatment history

n %

Demographics

Gender

Male 8 16

Female 42 84

Ethnicity

White 38 76

African American 7 14

Native American 1 2

Asian 3 6

Other 1 2

Highest educational level

Some high school 1 2

High school graduate 11 22

Some college 10 20

Associate’s degree 8 16

Bachelor’s degree 12 24

Post-graduate 8 16

Obesity class

Class I (BMI = 30–34.99 kg/m2) 11 22

Class II (BMI = 35–39.99 kg/m2) 22 44

Class III (BMI[40 kg/m2) 17 34

Lifetime treatment history

Supervised diet (e.g., weight watchers)

Yes 33 66

No 17 34

Obesity medication (e.g., Orlistat, diet pills)

Yes 19 38

No 31 62

Psychotherapy for eating or weight problems

Yes 12 24

No 38 76
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taken, and received instructions regarding completion of

EMA recordings on palmtop computers. The EMA proto-

col required participants to report event-contingent ratings

before and after every eating episode, which we term pre-

eating episode recordings and post-eating episode record-

ings, respectively. In addition to these event-contingent

ratings, participants also completed recordings in response

to six semi-random signals. Semi-random signals prompted

individuals to complete a survey every 2–3 h between

8:00 am and 10:00 pm. During these random signals,

participants were able to report eating episodes that were

not recorded previously. No other information from ran-

dom signals was used in the current study.

Eating episodes included any time food was consumed

such as meals and snacks. During recordings of eating

episodes, participants were asked a variety of questions

about mood, eating behaviors, and other contextual factors.

Many of the pre- and post-eating EMA items were adapted

from existing self-report/interview measures including the

EDE-Q. Participants completed two practice EMA days

and then returned to the research laboratory to have prac-

tice data reviewed. Participants then completed a 2-week

EMA protocol, during which one in-person visit was

scheduled for each participant. At this visit, data from

palmtop computers were uploaded and participants were

provided feedback regarding their compliance. Participants

received $150 for completing the EMA protocol and were

given a $50 bonus for completing at least 90% of assess-

ments within 45 min of the palmtop signal. This study was

reviewed and approved by an institutional review board.

Data from the current study are available from the corre-

sponding author on request.

Measures

EDE-Q

The EDE-Q [5] is a self-report measure that assesses global

ED psychopathology, which consists of restraint, eating

concerns, shape concerns, and weight concerns. The four

subscales are combined to create the Global scale (a for

current study = .91).

EMA pre-eating episode contextual factors

Before eating episodes, participants provided responses to

several items described below, which were rated on a

Likert scale ranging from 1 (disagree strongly) to 5 (agree

strongly). Pre-episode weight and shape concerns included

‘‘I am satisfied with my body shape and weight (recoded),’’

‘‘I need to lose weight,’’ and ‘‘I feel fat’’. Pre-episode re-

straint was assessed with the item, ‘‘I will eat less to lose

weight or avoid gaining weight.’’ Pre-episode eating con-

cerns were assessed with two items: ‘‘I am afraid I might

lose control over my eating’’ and ‘‘I shouldn’t eat this.’’

EMA post-eating episode contextual factors

After eating episodes, participants responded to 11 items,

which were rated on a Likert scale ranging from 1 (dis-

agree strongly) to 5 (agree strongly). Post-episode eating

concerns included ‘‘I wish I had eaten less,’’ ‘‘I shouldn’t

have eaten what I ate,’’ and ‘‘I felt like I blew it once I

started eating so I might as well keep eating.’’ Post-episode

weight and shape concerns included ‘‘I am satisfied with

Table 2 Associations between

lifetime BED diagnosis and ED

psychopathology

BED- (n = 38) BED? (n = 12) t p

M (SD) M (SD)

Baseline

Body mass index 37.60 (5.13) 48.93 (11.29) 3.37 .005

EDE-Q Global 1.96 (.96) 3.19 (.92) 3.93 \.001

Pre-episode EMA

Shape/weight concerns 4.07 (.79) 4.54 (.33) 2.92 .006

Fear of loss of control 1.70 (.77) 2.71 (.65) 4.07 \.001

Should not eat 2.39 (.66) 2.88 (.74) 2.17 .04

Restraint 3.16 (1.03) 2.92 (1.04) .70 .49

Post-episode EMA

Shape/weight concerns 4.09 (.80) 4.59 (.36) 2.99 .005

Loss of control eating 1.75 (.65) 2.68 (.68) 4.25 \.001

Overeating 1.74 (.56) 2.74 (.69) 5.07 \.001

Eating concerns 2.16 (.58) 2.88 (.55) 3.80 \.001

Restraint 3.14 (.94) 2.98 (1.07) .50 .62

BED binge eating disorder, ED eating disorder, EDE-Q eating disorder examination questionnaire, EMA

ecological momentary assessment
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my body shape and weight (recoded),’’ ‘‘I need to lose

weight,’’ and ‘‘I feel fat.’’ Post-episode restraint was

assessed with the item, ‘‘I will eat less to lose weight or

avoid gaining weight.’’ Post-episode loss of control eating

was assessed with four items, ‘‘When you were eating, to

what extent did you feel a sense of loss of control?’’,

‘‘While you were eating to what extent did you feel that

you could not stop eating once you started?’’, ‘‘While you

were eating, to what extent did you feel that you could not

resist eating?, and ‘‘While you were eating, to what extent

did you feel driven or compelled to eat?’’ Post-episode

overeating was assessed with one item ‘‘To what extent do

you feel that you overate?’’

Statistical analyses

For EMA constructs with three or more related items, we

created subscales to reduce the overall number of items. To

accomplish this, we used multilevel confirmatory factor

analysis (CFA) separately for pre-episode and post-epi-

sode. The following indices were used as guidelines in

evaluating model fit: comparative fit index (CFI) C.95,

Tucker-Lewis index (TLI) C.95, root-mean-square error of

approximation (RMSEA) B.06, and standardized root-

mean-square residual (SRMR) B.08 [17]. Constructs with

two or less items remained single items as latent variables

require at least three indicators to be identified.

Using t tests, individuals with and without lifetime BED

status were compared on pre- and post-eating episode

variables. In order to examine associations between EDE-Q

Global and EMA ratings, generalized estimating equations

(GEEs) with a gamma function appropriate for skewed data

were calculated. GEEs account for non-independence of

observations in the data, accommodate data with missing

time points, and are particularly useful with non-normal

data [18]. An AR1 serial autocorrelation correction was

used to account for dependence within the nested data.

EMA items and derived subscales were used as dependent

variables, and baseline EDE-Q Global was used as the

predictor variable. An additional GEE analysis was run

using the EDE-Q Restraint subscale as a predictor variable

and EMA restraint items as dependent variables.

Results

CFA results

At pre-eating episode, a latent factor was constructed from

the EMA items for weight and shape concerns consisting of

three items. The model was fully saturated, thus, exhibited

perfect fit. All factor loadings were C.67 (see Table 3 for

factor loadings for individual items). At post-eating

episode, latent factors were constructed from the EMA

items for weight and shape concerns (3-items), eating

concerns (3-items), and loss of control eating (4-items);

factors were allowed to freely co-vary. A CFA demon-

strated adequate model fit, v2 (30) = 127.58, p\ .001,

CFI = .96, RMSEA = .04, and SRMR = .05. All factor

loadings were C.59 (see Table 3 for factor loadings for

individual items). Based on results of the CFAs, EMA

items were summed to create composite scales for pre-

episode weight and shape concerns, post-episode weight

and shape concerns, post-episode eating concerns, and

post-episode loss of control eating.

Pre-eating episode associations

Individuals with lifetime BED status reported higher EMA

pre-eating weight and shape concerns, fear of loss of

control, and feeling that one should not eat compared to

individuals never having BED (see Table 2). EDE-Q

Global was associated with increased EMA pre-eating

episode weight and shape concerns (Estimate = .12,

SE = .02, p\ .001). EDE-Q Global was also related to

EMA fear of loss of control (Estimate = .23, SE = .04,

p\ .001), but was not associated with EMA feeling that

one should not eat (Estimate = .05, SE = .03, p = .11).

There was no association between EDE-Q Global and

EMA restraint (Estimate = .04, SE = .05, p = .38).

Post-eating episode associations

Individuals with lifetime BED status reported higher EMA

post-eating weight and shape concerns, loss of control,

overeating, and eating concerns compared to individuals

never having BED (see Table 2). EDE-Q Global was

associated with increased EMA post-eating episode weight

and shape concerns (Estimate = .11, SE = .02, p\ .001)

and EMA eating concerns (Estimate = .10, SE = .03,

p = .002). However, there was no association between

EDE-Q Global and EMA restraint (Estimate = .05,

SE = .05, p = .30). EDE-Q global was related to both

behavioral variables: EMA loss of control eating (Esti-

mate = .20, SE = .05, p\ .001) and EMA overeating

(Estimate = .18, SE = .04, p\ .001).

Additional analyses

Because there was no association between EDE-Q Global

and EMA restraint, follow-up analyses were run examining

the association between the EDE-Q Restraint subscale and

EMA restraint. The Restraint subscale was related to higher

pre-episode restraint (Estimate = .11, SE = .04, p = .01)

and post-episode restraint (Estimate = .08, SE = .04,

p = .04).
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Discussion

The present study investigated the relationship between the

EDE-Q Global score and naturalistic symptomatology over

a 2-week period among adults with obesity, with a minority

also reporting a current or previous diagnosis of BED.

Individuals with a current or previous diagnosis of BED

had higher EDE-Q Global scores as well as higher scores

on most EMA symptom variables, although BED status

was unrelated to EMA restraint. Results generally sup-

ported the ecological validity of the EDE-Q Global, as

evidenced by associations between EDE-Q Global scores

and behavioral and cognitive symptoms measured in the

natural environment. Specifically, higher EDE-Q Global

scores were related to increased pre- and post-eating epi-

sode weight and shape concerns, pre-episode fear of loss of

control, post-episode eating concerns, loss of control eat-

ing, and overeating. Findings are consistent with previous

studies [6], and add to existing literature regarding con-

struct and predictive validity of the EDE-Q Global. Its

convergence with momentary assessments suggests that

this measure appears to be a valid indicator of symp-

tomatology related to weight and shape concerns, eating

concerns, and binge eating among adults with obesity.

However, it is worth noting discrepant findings regard-

ing EDE-Q Global scores and restraint measured via EMA.

While EDE-Q Restraint was associated with pre- and post-

episode restraint, these relationships were not observed

with the EDE-Q Global score. Thus, information about

restraint in daily life may be lost by combining subscales

into a global score; therefore, examining both the Restraint

and Global EDE-Q scales may maximize the clinical and

research utility of this measure. This consideration is

consistent with previous findings suggesting that EDE-Q

Global represents two shape/weight-related factors and

restraint [19].

The present study is not without limitations. An

important factor to consider when designing and imple-

menting EMA studies is participant burden. Because par-

ticipants are completing multiple assessments over the

course of the day, measures used must be brief, often only

including one or two items to assess each construct. In

addition, it is common in EMA studies to adapt these items

from established self-report measures or to create items.

Thus, momentary items typically have less specific support

for validity, which is certainly a limitation in EMA

research. As such, while our validator items assessed

numerous aspects of global ED psychopathology, we were

not able to measure every aspect of ED psychopathology.

For example, restraint in the EMA protocol was assessed

by a single item, and may not be a comprehensive repre-

sentation of features associated with restraint. In addition,

the sample was limited to obese adults with and without

BED, which precludes generalizability to samples of other

age or weight ranges, or ED samples. Finally, we did not

include assessments of food craving or other co-occurring

Table 3 Pre- and post-eating

episode confirmatory factor

analysis standardized loadings

Variable Standardized

loading

Pre-eating episode EMA ratings

Shape/weight concerns

I am satisfied with my body shape and weight (recoded). .67

I feel fat .69

I need to lose weight .86

Post-eating episode EMA ratings

Shape/weight concerns

I am satisfied with my body shape and weight (recoded) .66

I feel fat .76

I need to lose weight .83

Loss of control eating

When you were eating, to what extent did you feel a sense of loss of control? .85

While you were eating to what extent did you feel that you could not stop eating once

you started?

.91

While you were eating, to what extent did you feel that you could not resist eating? .83

While you were eating, to what extent did you feel driven or compelled to eat? .71

Eating concerns

I felt like I blew it once I started eating so I might as well keep eating .80

I shouldn’t have eaten what I ate .59

I wish I had eaten less .63
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psychopathology, and we did not have data on current

treatment; these domains may have influenced the observed

symptoms in the present study and would be useful to

examine in future research. Nevertheless, findings provide

preliminary support for both EDE-Q Global and Restraint

scales as indicators of behavioral and cognitive manifes-

tations of these constructs in daily life.
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