
Eastern Michigan University Eastern Michigan University 

DigitalCommons@EMU DigitalCommons@EMU 

Master's Theses and Doctoral Dissertations Master's Theses, and Doctoral Dissertations, 
and Graduate Capstone Projects 

2022 

Screening for energy restriction in middle and late life Screening for energy restriction in middle and late life 

Kate Happel Krautbauer 

Follow this and additional works at: https://commons.emich.edu/theses 

 Part of the Clinical Psychology Commons 

https://commons.emich.edu/
https://commons.emich.edu/theses
https://commons.emich.edu/etd
https://commons.emich.edu/etd
https://commons.emich.edu/theses?utm_source=commons.emich.edu%2Ftheses%2F1160&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/406?utm_source=commons.emich.edu%2Ftheses%2F1160&utm_medium=PDF&utm_campaign=PDFCoverPages


Screening for Energy Restriction in Middle and Late Life 

 

by  

Kate Happel Krautbauer, MS 

 

Dissertation 

Submitted to the Department of Psychology 

Eastern Michigan University 

in partial fulfillment of the requirements for the degree of  

 

DOCTOR OF PHILOSOPHY 

in 

Clinical Psychology 

 

Dissertation Committee: 

Claudia Drossel, PhD, PhD, Chair 

Heather Hutchins-Wiese, PhD, RD 

Tamara Loverich, PhD 

Thomas Waltz, PhD, PhD 

 

June 24, 2022 

Ypsilanti, Michigan 

  



SCREENING FOR ENERGY RESTRICTION  ii 

 

Abstract  

The most commonly used screening tools for disordered eating, the Eating Attitudes Test (EAT-

26) and Eating Disorders Examination–Questionnaire (EDE-Q), rely on the detection of shape 

and weight concerns to identify potentially dangerous caloric restriction among adolescent girls 

and young adult women. It is unclear how accurate these measures are at detecting restriction 

among adults 40 years and older. These adults may be vulnerable to developing or maintaining 

restrictive eating patterns when healthcare providers recommend weight loss as a preventative 

health measure or when acute or chronic illnesses (e.g., diabetes or cancers) impact eating. The 

present online study (a) evaluated the accuracy of and suggested optimal cut-scores for the EAT-

26 and EDE-Q in this age group and (b) examined the accuracy of a measure of restricted energy 

intake for health-related reasons, i.e., the Orthorexia Nervosa Inventory (ONI). Of 145 

participants, 60 completed demographic and health history surveys, EAT-26, EDE-Q, and ONI, 

and dietary recalls to examine energy intake. Receiver operating characteristics analyses used 

dietary recall data as an index criterion to determine the three measures’ accuracy at detecting 

participants who restricted their energy intake below estimated individual requirements. Results 

indicated that, contrary to initial hypotheses, the number of medical conditions did not affect 

energy restriction. Instead, participants who restricted their energy intake below requirements (n 

= 18) had higher BMIs and were more likely to have a medically prescribed diet than non-

restrictors (n = 42). The EAT-26 and EDE-Q performed at the level of chance for detecting 

individuals whose dietary recalls indicated energy restriction, and the ONI performed in the 

acceptable range, using the cutoff score of ≥ 30 identified in the present study. Consequently, 

measures emphasizing altered eating patterns because of health concerns such as the ONI should 

be considered in clinical practice with middle and late life adults. 
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Screening for Energy Restriction in Middle and Late Life 

Once thought of as impacting only adolescent girls and young women, recent literature 

has emphasized that potentially problematic patterns of energy restriction occur across the 

lifespan (Elran-Barak et al., 2015; Mangweth-Matzek et al., 2016; Strategic Training Initiative 

for the Prevention of Eating Disorders & Academy for Eating Disorders, 2020; Thomas, 2007). 

Adults in middle and late life may be at increased risk for engaging in energy restriction, as there 

is an increased incidence of chronic illnesses that can impact eating patterns (e.g., diabetes or 

cancers; Krautbauer & Drossel, 2018; Kurnia et al., 2019; Quick et al., 2013). Preventative 

measures (e.g., prescribing restrictive diets) and/or treatment for these illnesses (e.g., dietary 

changes, medications, chemotherapy) may also contribute to disrupted eating patterns (Gallagher 

& Naidoo, 2009; Gibbs et al., 2016; Himmerich & Treasure, 2018; Marvanova & Gramith, 2018; 

Porreca & Ossipov, 2009; Skånland & Cieślar-Pobuda, 2019). Despite the increased risk for 

disrupted eating, it is unclear how current screening methods perform when used with adults in 

middle and later life (i.e., ≥ 40 years old). 

Current Literature on Eating Screeners 

There are currently over 100 measures available for assessing disordered eating patterns, 

including restriction (Piotrowski, 2018). The Eating Attitudes Test-26 (EAT-26; Garner et al., 

1982) and the Eating Disorders Examination-Questionnaire (EDE-Q; Fairburn & Beglin, 1994) 

are among the most commonly used tools in both research and practice settings (Dahlgren & 

Wisting, 2016; Piotrowski, 2018; Towne et al., 2017). Accordingly, a survey of practitioners' 

clinical screening practices found that 46% of clinicians used the EDE-Q and 22% the EAT-26 

in early assessment (Towne et al., 2017). The EAT-26 and the EDE-Q are thus frequently used, 

yet little is known about their applicability to midlife and beyond (Elran-Barak et al., 2015; 
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Jenkins & Price, 2018; Mangweth-Matzek et al., 2016), especially considering traditional cutoff 

scores. The measures were developed and suggested cutoff scores of  ≥ 20 on the EAT-26 

(Garner et al., 1982) and ≥ 2.3 on the EDE-Q global scale (Fairburn, 2008) were derived from 

studies with adolescent girls and young adult women (see Table 1, next page, for a summary of 

relevant sample characteristics), whose shape and weight concerns are predictive of disordered 

eating patterns in this age group. Research on the utility of these measures to detect disordered 

eating among adults over 40 years of age is limited.  

Eating Attitudes Test-26 

The EAT-26 was the first questionnaire developed to evaluate the cognitive, emotional, 

and behavioral patterns that characterize restriction in the context of the proposed criteria for 

anorexia nervosa (Garner et al., 1982). It has since been evaluated as a measure of disordered 

eating patterns more broadly (Mintz & O’Halloran, 2000; Orbitello et al., 2006). The measure’s 

cutoff scores have been discrepant from earlier suggestions when sampling adults at least 40 

years as well as men, rather than younger women or adolescents (Hayakawa et al., 2019; Johnson 

& Bedford, 2004; Lee et al., 2002; Midlarsky & Nitzburg, 2008). For example, Orbitello et al. 

(2006) examined the measure with a sample of inpatients with eating disorders most of whom 

were over the age of 45 years, and derived a cutoff score of 11, substantially lower than the 

cutoff score of  ≥ 20 recommended by Garner et al. (1982) for college-age women. This suggests 

there may be major differences in the measure’s degree of accuracy and optimal cutoff score for 

detecting disordered eating patterns among different age groups.  
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Table 1  

Overview of Sample Characteristics for Studies Representative of Research on the EAT-26 and EDE-Q 

 

Online vs in-

person Sample Characteristics 

  Location; setting Age (years)* Gender Race/Nationality Education 

EAT-26       

Garner et al. (1982) In-person Canada; in-patient 

and college 

students 

AN patients = 21  

Students = 20  

Women  Not reported Not reported (control 

group were current 

college students) 

Koslowsky et al. 

(1992) 

In-person Israel; soldiers 18-19  Women  Not reported Not reported 

Mintz & O’Halloran 

(2000) 

In-person United States; 

college students 

19 Women 88% White Current college students 

Lee et al. (2002) In-person China; clinical and 

college students 

ED patients = 14-

29 

Students = 18-19  

Women  100% Chinese 

(Hong Kong) 

Not reported 

Johnson & Bedford 

(2004) 

Not reported Canada; 

community 

18-94  Men (40%) 

and women 

(60%) 

Not reported Not reported 

Midlarsky & 

Nitzburg (2008) 

Online United States; 

community 

45-60 Women  91.8% White 79.6% completed 

undergraduate or higher 

education 

Hayakawa et al. 

(2019) 

In-person Japan; college 

students 

17-27 Men and 

women 

Not reported Current college students 

EDE-Q       

Fairburn & Beglin 

(1994) 

In-person United Kingdom; 

in-patient and 

community 

AN patients = 16 

Community = 27  

Women Not reported Not reported 

Mond et al. (2004) In-person Australia; 

community 

18-45 Women  81.7% born in 

Australia 

34% undergraduate or 

higher education 

      

 

 



SCREENING FOR ENERGY RESTRICTION  4 

 

Table 1 continued 

 

      

 Online vs in-

person 

 

Sample characteristics 

  Location; setting Age (years)* Gender Race/Nationality Education 

Orbitello et al. 

(2006) 

In-person Italy; clinical 

nutrition/eating 

disorders unit 

15-65 Men 

(16.8%) 

and women 

(83.1%) 

Not reported Not reported 

Aardoom et al. 

(2012) 

In-person Netherlands; 

clinical and 

community 

ED patients = 29  

Community = 32  

Women 92.9% White 57.4% “high” education 

Hilbert et al. (2012) In-person Germany; 

community 

14-95 Men and 

women 

Women = 97% 

German 

Men = 96% 

German 

85.9% < 12 years 

(women) 

81.1% < 12 years (men) 

Brewin et al. (2014) In-person 

(retrospective) 

United Kingdom; 

clinical 

28 Not 

reported 

92.6% White Not reported 

Smith et al. (2017) In-person United States; 

inpatient 

Men = 24  

Women = 27 

Men and 

women 

Not reported Average = 14 years 

Note. AN = anorexia nervosa, ED = eating disorder 

*Age range reported when available, otherwise age represents study the mean. 
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Eating Disorders Examination–Questionnaire (EDE-Q) 

The EDE-Q was originally developed from the Eating Disorder Examination interview to 

increase its utility in clinical settings (Fairburn & Beglin, 1994). The questionnaire was validated 

using a patient sample of adolescent girls with an average age of 15 years and an age-matched 

community comparison group (Fairburn & Beglin, 1994). Given its relative brevity and ease of 

use, the EDE-Q has become among the most frequently used outcome measures in studies of 

disordered eating patterns in behavioral health settings (Linardon et al., 2017). Despite its 

widespread use, studies of the EDE-Q have relied primarily on samples of young adult women 

(i.e., under 40 years old; see Table 1). For example, recently established EDE-Q clinical norms 

for men are based on participants whose average age was 24 years, while the comparison group 

of women was only slightly older with an average age of 26 years (Smith et al., 2017). This 

study also aimed to establish normative data based on a sample of residential or partial 

hospitalization patients. For this reason, it did not include cutoff scores for screening for 

disordered eating patterns using the EDE-Q among men in a public health setting. 

Eating Behavior, Health Conditions, and Medications  

The prevalence of chronic health conditions and associated treatments increases 

substantially throughout middle and later life (Centers for Disease Control and Prevention, 2009) 

and can have long-lasting impacts on eating behavior. Specialized diets are tools in the 

management of common chronic health conditions, including diabetes, irritable bowel syndrome, 

and polycystic ovarian syndrome (Farshchi et al., 2007; Goodwin et al., 2003; Haque et al., 

2011; Krystock, 2014; Midlarsky & Nitzburg, 2008; Wilkins et al., 2012). The changes in eating 

patterns designed to prevent or manage these chronic health conditions can contribute to the 
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development or maintenance of disordered eating patterns (Quick et al., 2013; Smith et al., 

2008).  

Cancer provides an example, as the disease impacts over 39% of the population during 

their lifetime and new diagnoses are highest among those over 40 years of age (National Cancer 

Institute, 2018). Eating-related difficulties can stem from the disease itself or from its treatments 

via chemo or radiation. The disease itself can lead to motoric disruptions (e.g., head and neck 

cancers [Krautbauer & Drossel, 2018a]) or digestive disturbances accompanying gastrointestinal 

cancers (Kurnia et al., 2019). Cancer-related anorexia and cachexia are additional common 

phenomena related to disease processes, characterized by reduced appetite (Krautbauer & 

Drossel, 2018a; Laviano et al., 2003). On the other hand, food and taste aversions and 

gastrointestinal disturbances (e.g., nausea and vomiting) are common side effects of 

chemotherapy and radiation that can significantly change food preferences and eating patterns 

(Kim et al., 2020; Krautbauer & Drossel, 2018a; Mattes et al., 1987). 

Furthermore, substantial changes in eating patterns may be recommended as prevention 

or management strategies related to cancer, such as colectomies following colorectal cancer 

(Kurnia et al., 2019) and other health conditions, as noted above. Inadvertently, the dietary 

changes recommended by health professionals to prevent or manage cancers and other chronic 

health conditions may result in rigid rule-following related to health maintenance (e.g., “my 

physician says I must eat less to be healthier;” see Ross Arguedas [2020] for a discussion of the 

social construction of rules regarding health and individual health behavior, particularly dietary 

choices). 

 In addition to eating complications that directly accompany various diseases and their 

management, many medication classes---including psychiatric medication---have affect eating-
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related functions (e.g., chemosensory function, appetite regulation, chewing, swallowing, 

digestion, excretion). Among psychiatric medications, serotonergic and dopaminergic agents, as 

well as stimulant medications, have been evaluated for their metabolic impact and their utility in 

treating disordered eating patterns, as changes in appetite and weight occur when these drugs are 

prescribed to alter behavior, mood, or sleep (Gibbs et al., 2016; Himmerich & Treasure, 2018; 

Marvanova & Gramith, 2018; Skånland & Cieślar-Pobuda, 2019). On the other hand, these 

medications can cause significant disruptions in processes critical to eating, including changes in 

appetite, swallowing problems, nausea, chemosensory changes, and decreased gastrointestinal 

lubrication and motility (Carl & Johnson, 2008; Gallagher & Naidoo, 2009).  

Medications aimed at controlling a variety of health concerns can lead to significant 

disruption in eating and related processes. For example, muscle relaxants can lead to dry mouth 

and gastrointestinal disturbances, medications for osteoporosis can result in glossitis and 

swallowing difficulties (Gallagher & Naidoo, 2009), and opioids can cause loss of appetite, 

constipation, nausea, and vomiting (Berde & Nurko, 2008; McNicol et al., 2003; Porreca & 

Ossipov, 2009). Notably, recent research has suggested that the use of antibiotics and antivirals 

can precede admission to specialty treatment for disordered eating (Raevuori et al., 2016). The 

use of medications to manage acute and chronic conditions increases with age (Martin & Ogden, 

2019), and problems in eating may show a commensurate increase. 

Additionally, energy restriction among adults in middle or late life may result from 

disease-preventive advice given to those perceived to be at increased risk associated with falling 

into the overweight (BMI = 25-30) or obese (BMI > 30) categories. Cohort studies have 

indicated that increases in weight and higher BMI are common during midlife (Yang et al., 

2021), which may contribute to provider urgency to advise patients to restrict their intake and 
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lose weight. For example, physician recommendations to engage in energy restriction to promote 

weight loss as a form of health promotion and/or disease management or prevention are more 

common in this age group, compared to adults under 40 years old, and may unintentionally 

contribute to the development of problematic eating patterns (Flint, 2021; Greaney et al., 2020). 

Few patients advised to lose weight do so with targeted services by a healthcare professional (de 

Heer et al., 2019). If patient weight or BMI category overshadows primary care providers’ 

attention to other conditions, weight loss advice may result in lack of access to healthcare such as 

cardiovascular or pulmonary specialty care---both as a result of advice to lose weight rather than 

recommending other treatment options and/or resulting from patients avoiding preventative care 

visits due to experiences with provider weight bias---and subsequent increased risk of morbidity 

and mortality (Jackson et al., 2015; Mensinger et al., 2018).  

Changes in eating behavior, particularly energy restriction without follow-up monitoring 

from a healthcare professional, among midlife and older adults can be associated with significant 

decrements in functional status, poor disease prognosis, and substantially increased mortality 

(Cederholm et al., 2019; Elsner, 2002; Pirlich & Lochs, 2001; Volkert et al., 2019; White et al., 

2012). Most healthy older adults do not show marked declines in nutrition-related health status 

(Pirlich & Lochs, 2001); however, eating and nutrition throughout midlife and older adulthood 

require careful monitoring when medical conditions are present. Early detection of energy 

restriction in this population is critical to preventing the development of malnutrition and 

subsequent functional decline. 

Pilot Study  

Considering the factors described above that may influence changes in eating patterns 

among adults in midlife and beyond, ensuring the accuracy of screening measures for detecting 
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problematic energy restriction among this age group is critical. This author collected pilot data 

examining the EDE-Q and EAT-26 in a community sample of participants (N = 166) ranging 

from 40 to 88 years old (Krautbauer & Drossel, 2018b). Using the recommended cutoff scores (≥ 

2.3 for the EDE-Q and ≥ 20 for the EAT-26), the results suggested significant differences 

between screeners, as the EDE-Q identified 36 participants as at risk for an eating problem (i.e., 

score was ≥ 2.3) and the EAT-26 identified only nine such participants (i.e., score was ≥ 20; see 

also Table 2, Rows 1 and 3). For this reason, further analyses using standard signal detection 

methods to study psychometric properties of screeners were applied.  

Signal detection theory is a tool for examining the degree to which screening measures 

accurately classify cases by binning cases into four categories: hits, misses, false alarms, and 

correct rejections (see Figure 1). For the purposes of this pilot study, the signal detection matrix 

was populated as follows: 

• Hits were cases of participants who self-reported lifetime diagnoses of disordered eating 

and scored above a measure’s cutoff score. 

• Missed detections were cases of participants with self-reported lifetime diagnoses who 

scored below a measure’s cutoff score. 

• False alarms were cases of participants who did not report lifetime diagnoses and scored 

above a measure’s cutoff score. 

• Correct rejections were cases of participants who did not report lifetime diagnoses and 

scored below the measure’s cutoff score.  
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Figure 1  

Signal Detection Paradigm 

 

Note that the index criterion (here, whether a diagnosis was self-reported) is a pivotal 

element of signal detection paradigms. The selection of index criteria will be further discussed 

below. 

Table 2 can be read as containing two signal detection tables (see Figure 1 above), one 

for the EDE-Q, the other for the EAT-26. It shows that the false alarm rate of the EDE-Q was 

higher than that of the EAT-26 (29 versus 2 false alarms, respectively). Notably, 27 of the 36 

participants who scored above the cutoff on the EDE-Q also endorsed at least one medical 

condition and seven of the nine participants scoring above the EAT-26’s cutoff score endorsed at 

least on medical condition. Table 3 provides additional summary statistics. 

 

 

Note. Rows represent the predictor; columns represent the index measure. 
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Table 2  

Pilot Study Classification Table of EAT-26 ≥ 20 and EDE-Q ≥ 2.3 Accuracy  

 Truth criterion 

 Self-reported lifetime eating disorder 

diagnosis 

No self-reported lifetime 

eating disorder diagnosis 

1. EDE-Q ≥ 2.3 7 (hits) 29 (false alarms) 

2. EDE-Q < 2.3 3 (misses) 127 (correct rejections) 

3. EAT-26 ≥ 20 7 (hits) 2 (false alarms) 

4. EAT-26 < 20 3 (misses) 154 (correct rejections) 

Note. EDE-Q = Eating Disorders Examination – Questionnaire; EAT-26 = Eating Attitudes Test – 

26 items. 

Table 3  

Summary Statistics for the EDE-Q and EAT-26 Pilot Data 

Statistics EDE-Q EAT-26 

Sensitivity 70.0% 70.0% 

Specificity 81.4% 98.7% 

Positive Predictive Value 19.4% 77.8% 

Negative Predictive Value 97.7% 98.1% 

Prevalence (observed) 6.0% 6.0% 

Accuracy 80.7% 97.0% 

Diagnostic Odds Ratio 10.2 179.7 

Regarding interpreting the summary statistics presented in Table 3, values between 50% 

and 70% are considered low, those between 70% and 90% represent the moderate/acceptable 

range, and values over 90% are interpreted as within the high range (Fischer et al., 2003; Streiner 

& Cairney, 2007). Sensitivity is defined as a measure’s ability to alert to those who have a 

diagnosis (Youngstrom, 2014). Both measures’ sensitivity barely fell into the acceptable range. 

Specificity denotes a measure’s ability to exclude false alarms, i.e., to detect cases without a 

diagnosis. In this case, the measures diverged, and the EAT-26 performed better. The 
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discrepancy between the measures in positive predictive value (percentage of true cases scoring 

above the cutoff score) indicates that a greater percentage of participants with a self-reported 

history of an eating disorder diagnosis scored above the cutoff score on the EAT-26 than on the 

EDE-Q (i.e., the EDE-Q produced a higher percentage of false alarms than the EAT-26 when 

using self-reported eating disorder history as the index criterion). Similarly, the diagnostic odds 

ratio (i.e., sensitivity divided by false alarm rate) for the EAT-26 was greater than for the EDE-

Q, again reflecting the high false alarm rate for the EDE-Q.  Examination of the values in Table 

3 in combination with the data presented in Table 2 reveals that the EDE-Q produced a high 

number of potential false alarms (i.e., no self-reported diagnosis but scored above the cutoff), 

and three possible cases of problematic eating behavior were not identified by either screening 

measure (i.e., missed detections). In summary, the two screening measures had sensitivity, 

reflecting the measures’ accuracy among those who do have a diagnosis, marginally within the 

acceptable range. Specificity (the measures’ accuracy among those who do not have a diagnosis), 

and accuracy (raw percentage correct in the total sample) were in the acceptable range when the 

index criterion (“true” state of the world) was a diagnosis based on a classification system 

emphasizing overvaluation of weight and shape as central to disordered eating, for which these 

screeners were originally constructed.  

For the pilot study, the index criterion for evaluating the accuracy of the measures was a 

self-report of lifetime (i.e., the participant was diagnosed at some point during their lifetime) 

eating disorder diagnoses. As clinical diagnoses consider shape and weight concerns, there was 

an overlap between some of the domains assessed by the EAT-26 and EDE-Q and the index 

criterion. Signal detection statistics are vulnerable to inflation when there is overlap between the 

index criterion (diagnostic categorization emphasizing shape and weight concerns) and the 
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measure under evaluation (eating disorders screeners emphasizing overvaluation of shape and 

weight). Due to the screeners’ focus on shape and weight, it is unclear how accurate they are at 

detecting self-reported behavioral patterns associated with disrupted eating, rather than cognitive 

aspects. A multi-method approach using a measure of current behavior, such as 24-hour dietary 

recalls, would decrease the likelihood of inflated estimates of screener accuracy by removing the 

overlap between the measures’ focus on shape and weight concerns and the index criterion, 

which would focus on behavioral patterns of restriction. 

For this reason, the pilot data suggested a need for further examination of the accuracy of 

these instruments for detecting disordered eating behaviors in this age group, to inform their use 

in practice. It was hypothesized that the relatively high numbers of participants with medical 

conditions scoring high on the eating screening measures (i.e., 27 of 36 on the EDE-Q and seven 

of nine of the EAT-26) indicated disrupted eating patterns related to preventing or managing 

health problems as described above, rather than cognitive patterns of overvaluation of shape or 

weight concerns, suggesting chronic disease may be an important factor in eating behavior for 

adults 40+ years old. As noted, a multi-method approach that evaluated screener accuracy in 

relation to a behavioral index criterion assisted in detecting cases of restriction occurring for 

reasons other than weight or shape concern.  

Study Aims 

Given the limited research on the EAT-26 and EDE-Q among adults 40 years of age and 

older, and the increasing incidence of health conditions that may impact eating patterns, the 

present study aimed to (a) evaluate the accuracy of and suggest optimal cut-scores for the EAT-

26 and EDE-Q with a community sample of men and women over 40 years old and given the 

relationship between physical health conditions and/or preventative health advice and eating 
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behavior described above, (b) examine the accuracy of an alternative measure of restricted 

energy intake for health-related reasons---the Orthorexia Nervosa Inventory (Oberle et al., 2020).  
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Method 

Eligibility and Recruitment 

All study procedures were reviewed and approved by Eastern Michigan University’s 

institutional review board the ensure compliance with standards for research with human 

subjects. The present online survey study employed a cross-sectional design. Eligibility criteria 

for this study were (a) access to the internet and email, (b) age of 40 years or older, and (c) able 

to read and respond to questions in English. Recruitment materials were distributed online via 

social media, research trial databases, survey research databases, email newsletters (e.g., senior 

centers and libraries), and professional listservs, as well as via word-of-mouth to obtain a 

community sample of participants. Recruitment occurred between December 2020 and 

September 2021. 

Receiver Operating Characteristics (ROC) 

As described above, signal detection theory allows for the categorization of the 

performance of screening measures into true positives (“hits”), correct rejections, false positives 

(“false alarms”), and false negatives (“misses”; Riffenburgh, 2012). Signal detection analysis 

generates a table, similar to Figure 2, classifying the performance of a screener at each possible 

score, with correct detections, false alarms, correct rejections, and misses categorized based on 

an index measure (Swets, 1988, 2014). By examining such tables, the optimal cut-score can be 

determined based on the frequency with which true positive and true negative cases are 

appropriately classified (McFall & Treat, 1999; Youngstrom, 2014). Because ROC incorporates 

conditional Bayesian probabilities, the cut-point can be systematically adjusted depending on the 

anticipated prevalence of the phenomenon of interest in the population with which the screener is 

being used; in other words, cutoff scores may vary by setting (Brown & Davis, 2006; McFall & 

Treat, 1999; Swets, 2014). For example, in public health and community screening settings 
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greater weight is given to avoiding misses (i.e., a type II error) rather than false alarms, because 

the consequences of misses are higher. Said another way, the sensitivity of the measure to detect 

positive cases is considered its primary virtue as a screener. All positives, including false 

positives, are marked for further assessment by the screening tool---that is, assessment does not 

stop after completion of a screener. True cases that are missed by screeners, however, will not 

access opportunities for additional assessment. Thus, missing true cases has a greater cost in a 

screening setting. 

Figure 2 

Example ROC Classification Table 

 

Visual analysis of a measure’s performance can be conducted by generating an ROC 

curve (several idealized ROC curves and corresponding area under the curve values are 

represented in Figure 3 on the next page) and the associated quantitative measure, the area under 

the curve (AUC). Each point on the ROC curve represents a coordinate consisting of hit 

(sensitivity, detection of cases among those who are positive) and false alarm points (1 – 

specificity, detection of cases among those who are negative) at all possible scores on a measure 

             

                          

 
 
 
 
 
  

 
 
  
 
  

 
 
 
 

      

        

   

           

           

              

      

        

    

              

                 

           

    .  ows represent the predictor; columns represent the index measure

Note. Rows represent the predictor; columns represent the index measure. 
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(McFall & Treat, 1999; Westin, 2001). The AUC value represents the magnitude of the 

probability that a randomly chosen participant who engages in energy restriction (based on the 

selected index measure) would have a higher score on the EAT-26 or EDE-Q than a randomly 

chosen participant who does not restrict their intake (McFall & Treat, 1999; Westin, 2001; 

Youngstrom, 2014). This visualization and the associated AUC value assist with the selection of 

a cut-point that offers optimal utility (i.e., a tradeoff between detecting energy restriction when 

scores are high and detecting high scorers on a measure whose self-reported food intake does not 

suggest problematic energy restriction). 

 

 

 

 

 

 

 

 

 

 

 

Figure 3  

Idealized ROC Curve Associated with Various AUC Values  
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1 - specificity 

Adapted from the article “Quantifying the information value of clinical assessments with signal 

detection theory” by  .M. McFall and T.A. Treat, 1999, Annual Review of Psychology, 50(1), 

215–241. Copyright 1999 by Annual Reviews. 
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In the present study, ROC was used to determine the probability that the EDE-Q and 

EAT-26 accurately classify potentially problematic energy restriction of patients 40 years of age 

and older. As briefly mentioned in the context of the pilot data above, ROC analysis relies on an 

“index criterion” to determine which participants are restricting their energy intake. The index 

criterion, selected by the researcher, is relevant to the phenomenon of interest (in the present 

study, energy restriction). “True cases” of restricted eating were determined using participants’ 

24-hour dietary recalls (see Index of Restriction below). To use a relevant example, if an ROC 

curve was generated based on the EDE-Q with an AUC value of .50, this value would indicate a 

50% probability that a randomly selected participant who restricts calories below the daily 

recommended minimal energy level will score higher on the EDE-Q than a participant who does 

not (i.e., the EDE-Q is operating at the level of chance---only 50% of the cases are correctly 

classified). An AUC of .85 would indicate an 85% probability that participants with higher 

scores on the screener would be classified correctly.  

Visual inspection of the ROC curve, in combination with the AUC, were used to 

determine optimal cut scores and the accuracy of each screener (Fan et al., 2006; Swets, 2014; 

Youngstrom, 2014). AUC values between .50 and .70 were considered low, with probability of 

detection at chance, those between .70 and .90 are in the moderate/acceptable range, and those 

over .90 are considered highly accurate (Fischer et al., 2003; Streiner & Cairney, 2007).   

Index of Restriction–Estimated Energy Requirement (EER) 

ROC analysis relies on the definition of an index criterion to identify “true” cases of the 

phenomenon of interest by which the performance of screening measures will be classified. The 

index criterion in the present study was the number of calories participants self-reported on three 

separate occasions, compared to their individualized estimated energy requirement (EER; see 
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Measures section for a description of this metric). Although a diagnostic interview is often used 

as the index measure in studies of the EAT-26 and EDE-Q (Mond et al., 2008; Rivas et al., 2010; 

Striegel-Moore et al., 2009; Youngstrom, 2014), the goal of the present study was to determine 

the ability of the EAT-26 and EDE-Q to detect a specific behavioral pattern (defined by energy 

restriction) rather than to examine their utility in making diagnostic classifications. Thus, the use 

of the EER and dietary recalls were preferrable index criterion measures for the purposes of the 

present study. 

Measures 

Demographics  

Participants self-reported their age, gender identity, height, weight (current and self-

reported ideal), relationship status, level of education, household income and financial status, 

number of people living in their household, caregiver status, and work status. Given the current 

pandemic, the impact of COVID-19 on work status was also assessed.  

EERs were computed (described below) based on sex, age, weight, height, and activity 

level reported in this section. 

Health Behavior History 

Participants indicated their current and ideal shape based on a figure rating scale. They 

also reported on sleep, tobacco and alcohol use, food allergies, and current medically prescribed 

and non-medical (e.g., Noom, Weight Watchers, vegan/vegetarian, intermittent fasting) dieting 

practices. Functional status related to cooking and eating (e.g., shopping, meal preparation) was 

also assessed. These factors may be important in modifying individual eating behavior. 
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Health Status  

Participants reported their history of chronic medical illnesses (e.g., cancer, thyroid 

disease, celiac disease), current or past radiation or chemotherapy treatment, bariatric surgery, 

current medication use, mental health history (e.g., current or past eating disorder, depression, 

anxiety), changes in chemosensory functioning, dental health status and access to dental care, 

history of falls within the past month, and hospitalizations within the past three months. 

Participants also rated their current overall health (5-point Likert scale, poor to excellent). 

Eating Attitudes Test–26 (EAT-26) 

The EAT-26 is a 26-item, 5-point Likert (always to never), self-report questionnaire 

assessing symptoms of EDs (Garner & Garfinkel, 1979). The EAT-26 has a maximum score of 

104 (all 26 items endorsed as always [4]). The test yields three subscales: Dieting, Bulimia and 

Food Preoccupations, and Oral Control (Garner et al., 1982). The total and subscale scores were 

calculated by summing item ratings (Garner et al., 1982). Scores ≥ 20 have been employed to 

indicate necessity of further eating assessment in nonclinical populations (Dotti & Lazzari, 1998; 

Hayakawa et al., 2019; Koslowsky et al., 1992; Patton et al., 1990). Results from studies 

conducted with college student samples suggest the EAT-26 cutoff score of 20 has a specificity 

of .94 and sensitivity of .77 (Mintz & O’Halloran, 2000). A systematic review reported 

acceptable internal consistency (mean Cronbach’s α for the total score = .86, mean Cronbach’s α 

for the subscales = .56 to .80) and test-retest reliability (sample-weighted reliability coefficient 

for the total score = .87; Gleaves et al., 2014). 

Eating Disorder Examination–Questionnaire (EDE-Q) 

The EDE-Q is a 28-item self-report measure that focuses on the past 28 days and uses a 

7-point rating scale (Fairburn, 2008). Twenty-two items measure symptom severity (rated from 
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no days to every day), while six items assess the frequency of disrupted eating behaviors (e.g., 

number of times or how many days). Scores on the EDE-Q range from 0 to 6. In studies, the 

measure has yielded four subscales (Restraint, Eating Concern, Weight Concern, and Shape 

Concern) and a global score (Fairburn, 2008; Fairburn & Beglin, 1994). Subscale scores are 

obtained by summing item ratings and dividing by the total number of items in the subscale 

(Fairburn, 2008). To calculate the global score, the subscale scores are summed, and the total 

divided by four (i.e., the number of subscales). Higher scores indicate more symptoms and 

research has suggested a score ≥ 2.3  differentiates clinically significant symptoms in community 

samples (Fairburn & Beglin, 1994; Hilbert et al., 2012; Mond et al., 2004). Global and subscale 

means, standard deviations, and percentile ranks for community and clinical samples are 

available (Jennings & Phillips, 2017; Mond et al., 2006). Research in women under 40 years has 

indicated the EDE-Q has a specificity of .86 and sensitivity of .92 (Mond et al., 2004). A 

systematic review of the psychometrics properties of the EDE-Q indicated acceptable internal 

consistency across four subscales (Cronbach’s α = .70 to .93) , and test-retest correlations 

ranging from .66 to .94 for the four subscales and from .51 to .92 for the behavioral items (Berg 

et al., 2012). 

Orthorexia Nervosa Inventory (ONI) 

 The ONI (Oberle et al., 2020) is a relatively new 24-item measure using a 4-point Likert 

scale (not at all true [1] to very true [4]), yielding three subscales: Impairments, Behaviors, and 

Emotions. The measure has a maximum score of 96 (all 24 items endorsed as very true [4]). 

Relevant to the present study, this measure includes items assessing health provider concerns and 

physical health status (e.g., “Health professionals have expressed concern that my diet is too 

restrictive”; “Even though I have eaten much healthier over time, my physical health has actually 
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declined”; p. 4), which are not included in the EDE-Q or the EAT-26. Research indicates this 

measure has good internal consistency (Cronbach’s α = .88 to .90) and test-retest reliability over 

two weeks (Pearson's r = .86 to .87; Oberle et al., 2020). 

Automated Self-Administered 24-Hour (ASA24) Dietary Assessment Tool 

Dietary intake data for 24-hour recalls were collected and analyzed using the Automated 

Self-Administered 24-hour (ASA24) Dietary Assessment Tool, version 2020, developed by the 

National Cancer Institute, Bethesda, MD (Thompson et al., 2015). The ASA24 is a free, web-

based research tool that allows participants to report what, when, where, how much, and with 

whom they consumed food (including beverages and supplements) over the past 24-hours, in 

addition to querying whether this was a typical day.  

The ASA24 (Thompson et al., 2015) was chosen for dietary recall data collection because 

it uses the gold standard Automated Multiple-Pass Method (AMPM) methodology for 

representing an individual’s food intake (Kirkpatrick et al., 2014; Kupis et al., 2019; Moshfegh et 

al., 2008). Evaluation of the self-administered, web-based ASA24 compared to the interviewer-

administered AMPM indicated there were no statistically significant differences regarding 

accuracy of capturing food and drinks consumed or in total energy (i.e., calories) reported 

(Kirkpatrick et al., 2014). This research also indicated that overall differences in caloric intake 

between the ASA24 self-report and a meal consumed at the study site were not significant 

(average of 125 kcals more actually consumed than reported). For estimating caloric intake, 

previous research has indicated that a Pearson’s r of ≥ .90 can be achieved with four to six days 

of 24-hour dietary recall data (Nelson et al., 1989). More recently, collecting three days of recall 

data has been demonstrated to provide the optimal approximation of energy intake compared to 

doubly-labelled water, with three days resulting in significantly different paired samples t tests 
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than two days (improved) or more than three days (no additional improvement; Ma et al., 2009). 

Recalls obtained from 173 homebound older adults (mean age = 81 years) have indicated 

sufficient test-retest reliability (Pearson’s r = .59) with three days of data (Sun et al., 2010). 

Additionally, a recent study with 1,077 older adults indicated that 91% of men and 86% of 

women completed at least three ASA24 recalls (Subar et al., 2020), suggesting it is a feasible 

method for collecting dietary data in this age group. 

Estimated Energy Requirement (EER)  

Comparison of ASA24 recall data to the individual’s EE  allowed for comparison with a 

reference standard employed in public health settings (National Institutes of Health, 2020; 

Trumbo et al., 2002; U.S. Department of Health and Human Services & U.S. Department of 

Agriculture, 2015). EERs were calculated using the equations from Trumbo et al. (2002) and the 

Institutes of Medicine (IOM; 2005), outlined in Table 4 (next page). These equations yield the 

estimated amount of energy (i.e., calories) needed to maintain an individual’s current weight 

based on the physiological requirements associated with their age, sex, weight, height, and their 

estimated energy expenditure based on self-reported physical activity level (Gerrior et al., 2006; 

Panel on Macronutrients et al., 2005; Trumbo et al., 2002). Physical activity categories were 

assessed based on definitions from the IOM (Panel on Macronutrients et al., 2005) and a brief 

screener (International Physical Activity Questionnaire–Short form [IPAQ-SF]; see below). If 

the individual’s ASA24 recall data indicated at least two days with caloric intake at or below 

75% of the individual’s EE , the case was classified as positive for restriction. This is consistent 

with professional guidelines regarding the identification of adult malnutrition, suggesting intake 

< 75% of the individual’s EE  over one week to several months---depending on chronic disease 

status---is a component of diagnosing moderate malnutrition in adults (White et al., 2012).  
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Table 4  

Equations for Calculating EER by Gender Identity* and Physical Activity Level (PAL) 

For those identifying as men: 

Equation 661.8 - (9.53 * [age]) + PAL * ((15.91*[weight(kg)]) + (539.6*[height(m)])) 

Sedentary  661.8 - (9.53 * [age]) + 1 * ((15.91*[weight(kg)]) + (539.6*[height(m)])) 

Low active 661.8 - (9.53 * [age]) + 1.12 * ((15.91*[weight(kg)]) + (539.6*[height(m)])) 

Active 661.8 - (9.53 * [age]) + 1.27 * ((15.91*[weight(kg)]) + (539.6*[height(m)])) 

Very active 661.8 - (9.53 * [age]) + 1.45 * ((15.91*[weight(kg)]) + (539.6*[height(m)])) 

For those identifying as women: 

Equation 354.1 - (6.91 * [age]) + PAL * ((9.36*[weight(kg)]) + (726*[height(m)])) 

Sedentary 354.1 - (6.91 * [age]) + 1 * ((9.36*[weight(kg)]) + (726*[height(m)])) 

Low active 354.1 - (6.91 * [age]) + 1.12 * ((9.36*[weight(kg)]) + (726*[height(m)])) 

Active 354.1 - (6.91 * [age]) + 1.27 * ((9.36*[weight(kg)]) + (726*[height(m)])) 

Very active 354.1 - (6.91 * [age]) + 1.45 * ((9.36*[weight(kg)]) + (726*[height(m)])) 

Note. Equations from “Dietary reference intakes for energy, 

carbohydrate, fiber, fat, fatty acids, cholesterol, protein and amino acids” by P. Trumbo et 

al., 2002, Journal of the American Dietetic Association, 102(11), p. 1629. Copyright 2002 

by American Dietetic Association. Activity levels as defined in “Dietary reference intakes 

for energy, carbohydrate, fiber, fat, fatty acids, cholesterol, protein, and amino acids” by 

the IOM Panel on Macronutrients et al., 2005, National Academies Press, p. 158. 

Copyright 2005 by National Academy of Sciences. 

*For those identifying as genderqueer, gender nonconforming, self-identified gender 

identity, or who chose not to identify their gender, the average of their EER based on the 

equation for men and the equation for women was used. 

Self-Reported Physical Activity Level (PAL) 

PAL calculations follow the IOM’s (2005) guidelines for deriving the EE . To 

characterize participants’ physical activity level, they were asked to indicate which description 

best characterizes their overall lifestyle: 
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• Sedentary = lifestyle that only includes the typical activities of daily living such as 

household chores and gardening, 

• Low active = lifestyle includes the typical activities of daily living PLUS 30-60 minutes 

of moderate activity per day (e.g., walking 2 miles at a brisk or firm pace of 3-4 mph), 

• Active = lifestyle includes the typical activities of daily living PLUS 60 to 100 minutes of 

moderate activity daily (e.g., walking 7+ miles at a brisk or firm pace of 3-4 mph), 

• Very active = lifestyle includes the typical activities of daily living PLUS more than 60 

minutes of moderate activity daily AND an additional 60 minutes of vigorous activity OR 

120 minutes or more of moderate activity daily (e.g., walking 7+ miles at a brisk or firm 

pace AND running an hour per day OR walking 14+ miles at a brisk or firm pace). 

Procedures  

Recruitment and Data Collection 

Interested individuals clicked on a link or scanned a QR code to access the REDCap 

informed consent document and surveys. After accessing REDCap and completing the informed 

consent, participants were asked to enter their email address and age (only those self-reporting 

their age as ≥ 40 years old were eligible to participate) before proceeding to the rest of the 

survey. REDCap was used to send participants a unique username and password for the ASA24 

website. A message thanking participants for their responses appeared once the survey was 

completed. This message also stated that participants would receive an email with a link to the 

above ASA24 information within 24 hours. 

REDCap automatically emailed a link to reminders for the second and third ASA24 

recalls and sent two additional reminders if the third recall was not marked as completed (i.e., the 

participant did not click “Submit” in  EDCap). Participants were instructed to complete their 
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recall within 24 hours of receiving the email. Research has indicated that three nonconsecutive 

recalls is optimal for estimating usual intake, and that the reliability of dietary data entries 

decreases beyond this point (Basiotis et al., 1987; Ma et al., 2009; Thompson & Subar, 2017). 

Spacing the recalls four days apart helped to ensure that data from weekdays and weekends were 

collected, increasing the representativeness of the dietary data collected for each individual 

(Maisey et al., 1995; National Cancer Institute, n.d.). 

The ASA24 online platform generates a detailed nutrition report after each entry, and 

participants had opportunities to compare their reported intake to USDA guidelines for each 

recall completed. Research has indicated that the ASA24 may be challenging for older adults or 

those with lower levels of education to complete independently (e.g., Kupis et al., 2019). To 

address this, participants could request assistance with completion of the ASA24 via an item in 

the REDCap survey. If that item was endorsed, study team members provided telephone and/or 

video call support for completing dietary recalls. In addition, study team members were available 

via email, text message, and voicemail to respond to participant questions.  

Data Cleaning and Interrater Reliability 

All data were screened and cleaned for missing values and outliers. REDCap data were 

screened and cleaned by the author (KHK). Because of forced responses within the survey, the 

EDE-Q, EAT-26, and ONI had no missing data among survey completers.  

Underreporting of daily intake is a frequent limitation of the 24hr dietary recall method. 

To address this limitation and assist with identifying cases of restriction, ASA24 dietary recall 

data were screened by two research assistants to identify possible cases of underreporting. 

Consistent with documentation provided by the ASA24, participants reporting < 600 calories of 

intake over the past 24 hours underwent additional assessment to determine whether these values 
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represented potentially dangerous energy restriction or if low ASA24 values resulted from 

another factor. First, the research assistants examined the ASA24 data file for breakoffs (i.e., the 

participant started the recall but quit prior to completion). Next, the REDCap data file was 

examined to determine whether current cancer treatment (e.g., currently undergoing 

chemotherapy or radiation therapy), recent bariatric surgery (i.e., < 1-year post-surgery), 

difficulty shopping or cooking independently, and/or lack of money to purchase food may have 

impacted the participant’s ability to eat or prepare meals and resulted in low intake for reasons 

other than restriction. If the research assistants determined that health or financial limitations 

may have resulted in low caloric intake, the case was excluded. If review of the ASA24 and 

REDCap data file did not contain evidence to support excluding the case, the participant was 

retained in the analyses. In the present study, after both reviewers examined the data files, no 

participants reporting intake < 600 calories were excluded due to health (i.e., recent bariatric 

surgery or current cancer treatment), financial concerns, or functional limitations. Analysis of 

interrater reliability indicated high agreement between the two raters (Cohen’s κ = 1.0, p < .001). 
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Results 

Demographics 

 The CONSORT diagrams below detail participants’ progress through the REDCap 

survey and ASA24 recall phases of the study (Figures 4 and 5, next pages). 

Figure 4  

CONSORT Diagram of REDCap Survey Completion 
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Figure 5  

CONSORT Diagram of ASA24 Recall Completion 

 

  One hundred forty-five participants provided informed consent and completed all of the 

REDCap surveys. Of these survey completers, 60 participants were able to be classified as 

negative or positive cases of restriction based on the criteria defined above. Participants’ 

demographic details and health factors can be found in Tables 5 and 6. Population pyramids 

demonstrating the distribution of health factors across positive and negative cases are depicted in 

Figures 6, 7, and 8 (pp. 39-41). 
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Table 5  

Participant Demographics 

Characteristic All Survey Completers 

(N = 145) 

Restriction Positive 

Cases (N = 18) 

Restriction Negative 

Cases  

(N = 42) 

 N % n % n % 

Gender       

  Cisgender women 108 74.5 10 55.6 35 83.3 

  Cisgender men 21 14.5 7 38.9 3 7.1 

  Not cisgender 5 3.4 0 0 1 2.4 

  Prefer not to say 11 7.6 1 5.6 3 7.1 

Race/ethnicity       

Non-White 21 14.5 3 16.7 0 0 

  White 125 86.2 15 83.3 42 100.0 

  Prefer not to say 2 1.4 0 0 0 0 

Work Status       

  Currently working 80 55.2 10 55.6 29 70.0 

  Retired 41 28.3 4 22.2 10 23.8 

  Unemployed 19 13.1 4 22.2 3 7.1 

Unemployed due to 

COVID 

6 4.1 1 5.6 0 0.0 

  Prefer not to say 4 2.8 0 0 0 0 

Financial status       

At least enough for 

necessities 

130 89.7 17 94.4 38 90.5 

 

Difficulty affording 

basics 

7 4.8 0 0 2 4.8 

  Prefer not to say 8 5.5 1 5.6 2 4.8 
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Table 5 continued       

Characteristic All Survey Completers 

(N = 145) 

Restriction Positive 

Cases (N = 18) 

Restriction Negative 

Cases  

(N = 42) 

 N % n % n % 

Education level       

< 12 years 8 5.5 0 0 1 2.4 

  12 – 16 years 78 53.8 11 61.1 21 50.0 

16+ years 55 37.9 6 33.3 20 47.6 

  Prefer not to say 4 2.8 1 5.6 0 0 

Age       

  40-49 years 52 35.9 7 38.9 13 31.0 

  50-59 years 35 24.1 5 27.8 13 31.0 

  60-69 years 40 27.6 5 27.8 13 31.0 

  70-79years 15 10.3 1 5.6 3 7.1 

  80-89 years 3 2.1 0 0 0 0 

BMI       

Underweight (<18.5) 4 2.8 0 0 2 0.5 

Normal weight 

(18.5-24.9) 

58 40.0 3 16.7 26 54.2 

Overweight (25-

29.9) 

41 28.3  7* 38.9 6 14.3 

Obese (≥30) 41 28.3  8* 44.4 8 19.1 

Household members       

Lives alone 25 17.2 3 16.7 4 9.5 

Lives with others 119 82.1 15 83.3 37 88.1 

Married – yes 91 62.8 13 72.2 31 73.8 

Caregiver - yes 47 32.4 6 33.3 20 47.6 

Note. Total percentage for race/ethnicity is > 100% as some participants endorsed multiple 

categories. 

*p<.05 
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Table 6  

Participant Health Factors 

Health Factor All Survey Completers 

(N = 145) 

Restriction Positive 

Cases (n= 18) 

Restriction Negative 

Cases  

(n = 42) 

 N % n % n % 

Overall health rating       

  Excellent 19 13.9 2 11.1 10 23.3 

  Very good 48 33.1 5 27.8 13 31.0 

  Good 60 41.4 9 50.0 17 40.5 

   Fair 15 10.3 1 5.6 2 4.8 

  Poor 3 2.1 1 5.6 0 0 

  Prefer not to say 0 0 0 0 0 0 

Physical health 

conditions 

      

  None 28 19.3 5 27.8 8 19.0 

  1 33 22.8 1 5.6 13 31.0 

  2-3 42 29.0 4 22.2 11 26.2 

  4-5 20 13.8 4 22.2 6 14.3 

  6+ 22 15.2 4 22.2 4 9.5 

Any cancers 13 8.8 2 11.1 4 9.5 

Diabetes 6 4.1 0 0 0 0 

Behavioral health 

conditions 

      

  None 52 35.9 6 33.3 16 38.1 

  1 54 37.2 7 38.9 15 35.7 

  2-3 32 22.1 5 27.8 8 19.0 

  4-5 4 2.8 0 0 2 4.8 

  6+ 3 2.1 0 0 1 2.4 
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Table 6 continued       

Health Factor All Survey Completers 

(N = 145) 

Restriction Positive 

Cases (n= 18) 

Restriction Negative 

Cases  

(n = 42) 

 N % n % n % 

Medications - past 

month 

      

  None 38 26.2 5 27.8 10 23.8 

  1 50 34.5 7 38.9 13 31.0 

  2-3 43 29.7 2 11.1 15 35.7 

  4-5 12 8.3 3 16.7 4 9.5 

  6+ 2 1.4 1 5.6 0 0 

Hours of sleep       

4 hours or less 4 2.8 1 5.6 1 2.4 

5 to 8 hours 118 81.4 14 77.8 32 76.2 

9 hours or more 12 8.3 1 5.6 5 11.9 

Functional status 

related to eating 

      

Adequate time for 

meals 

116 80.0 16 88.9 36 85.7 

Adequate money for 

food 

141 97.2 18 100.0 42 100.0 

Able to shop 

independently 

138 95.2 17 94.4 41 97.6 

Able to cook 

independently 

136 93.7 17 94.4 41 97.6 

Dieting        

Prescribed 17 11.7    3* 16.7 1 2.4 

Not prescribed 42 28.9 4 22.2 10 23.8 
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Table 6       

Health Factor All Survey Completers 

(N = 145) 

Restriction Positive 

Cases (n= 18) 

Restriction Negative 

Cases  

(n = 42) 

 N % n % n % 

Pandemic-related 

changes 

      

Eating changes - yes 89 61.4 11 61.1 30 71.4 

Activity changes -yes 101 69.6 14 77.8 28 66.7 

Alcohol use - yes 87 60.0 6 33.3 34*** 81.0 

Current tobacco use 13 8.9 0 0.0 4 9.5 

Food allergies - yes 24 16.6 4 22.2 6 14.3 

Lifetime eating 

disorder diagnosis  

5 3.4 0 0 1 2.4 

 

* p < .05; ***p < .001 

More than four-fifths of the sample rated their health in the excellent to good range while 

only one-fifth did not endorse any health conditions, suggesting active management of chronic 

diseases occurred for four-fifths of the sample that is also reflected by the percentage of 

medication users. Two-thirds of the sample endorsed changes in activity and eating patterns due 

to the pandemic. Chi squared tests of independence comparing numbers of physical and 

behavioral health conditions and medications over the past month between positive and negative 

cases were not significant (χ2 values ranged from 1.8 to 10.1, p = .19 to .93). Positive and 

negative cases of restriction also did not differ significantly regarding perceived current (Mpositive 

= 5.2, SDpositive = 2.1; Mnegative = 4.5, SDnegative = 1.5) or ideal body size (Mpositive = 3.7, SDpositive = 

1.6; Mnegative = 3.3, SDnegative = 1.0), on the figure rating scale, t(58) = -1.4, p = .18 and t(58) =      

-1.2, p = .24, respectively. Restriction positive cases were significantly more likely to have BMIs 

in the overweight or obese categories compared to restriction negative cases (χ2 = 16.53, p = 
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.005) and were significantly more likely endorse being on a diet prescribed by their healthcare 

provider (χ2 = 4.13, p = .042). Restriction negative cases were significantly more likely to 

endorse using alcohol (χ2 = 12.86, p < .001) than restriction positive cases.  

Attrition Analysis 

 Attrition analyses for the present study did not indicate significant demographic 

differences between participants who completed the REDCap surveys only (“survey only 

completers”; N = 85;) compared to those who completed the surveys and ASA24 recalls 

(“ASA24 completers”; N = 60; see Table 7).  

Table 7 

Demographic Comparison of Survey Only Completers and ASA24 Completers 

 Survey Only 

Completers (N = 85) 

ASA24 Completers 

(N = 60) 

χ2 p 

Age     

40-49 yrs 32 20 2.31 .26 

50-59 yrs 17 18   

60-69 yrs 22 18   

70-79 yrs 11 4   

80-89 yrs 3 0   

Gender     

Ciswomen 63 45 1.39 .71 

Cismen 11 10   

Other gender identities 4 1   

Education     

< 12 yrs 7 1 3.99 .26 

12-16 yrs 46 32   

16+ yrs 29 26   
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Table 7 continued     

 Survey Only 

Completers (N = 85) 

ASA24 Completers 

(N = 60) 

χ2 p 

Financial status     

At least enough for 

basic needs 

75 55 0.57 .75 

Not enough for basic 

needs 

5 2   

Retired     

Yes 27 14 0.58 .75 

No 12 7   

Physical health     

None 15 13 .46 .79 

1 diagnosis 19 14   

2+ diagnoses 51 33   

Behavioral health     

None 30 22 0.03 .98 

1 diagnosis 32 22   

2+ diagnoses 23 16   

Medications over the 

past month 

    

None 23 15 0.24 .89 

1 diagnosis 30 20   

2+ diagnoses 32 25   

Sleep     

<5 hrs 2 2 0.71 .70 

5-8 hrs 72 46   

9+ hrs 6 6   
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Table 7 continued     

 Survey Only 

Completers (N = 85) 

ASA24 Completers 

(N = 60) 

χ2 p 

Activity level     

Low 25 13 2.97 .23 

Moderate 36 22   

High  24 25   

Diet – medically 

prescribed 

    

Yes  13 4 2.50 .11 

No  72 56   

Diet – not medically 

prescribed 

    

Yes  28 14 1.58 .21 

No  57 46   

Food allergies     

Yes 14 10 0.71 .70 

No 70 50   

Alcohol use     

Yes 47 40 2.39 .30 

No 37 20   

Pandemic-related 

eating changes 

    

Yes 48 41 2.57 .28 

No 36 19   

Pandemic-related 

activity level changes 

    

Yes 59 42 0.01 .94 

No 26 18   
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Table 7 continued     

 Survey Only 

Completers (N = 85) 

ASA24 Completers 

(N = 60) 

χ2 p 

Independence with 

IADLs 

    

Yes 78 59 2.99 .22 

No 6 1   

Adequate money for 

food 

    

Yes 81 60 2.90 .23 

No 3 0   

Adequate time for 

meals 

    

Yes 64 52 2.84 .09 

No 21 8   

Able to shop 

independently  

    

Yes 80 58 0.89 .64 

No 4 2   

Able to cook 

independently 

    

Yes 78 58 1.68 .43 

No 6 2   

Survey-only completers did score statistically significantly higher than ASA24 

completers on several subscales of the EAT-26, EDE-Q, and ONI (Table 8). However, these 

differences were not clinically significant based on comparison with each subscale’s  eliable 

Change Index using Truax and Jacobson’s method a formula (1991). In other words, the score 

difference observed between survey-only completers and ASA24 completers is not large enough 

to indicate that one group of scores falls into a different population than the other. Said another 
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way, survey-only completers’ higher scores do not indicate they represent a more symptomatic 

population than ASA24 completers. The differences observed are likely due to variation of 

scores within the same population. 

Table 8  

Results of Independent Samples t-Tests Comparing Survey Only Completers and ASA24 

Completers 

 Survey Only 

Completers (N= 85) 

ASA24 Completers 

(N = 60) 

t (143) p Cohen’s 

d 

 M SD M SD    

EAT-26        

Total score 9.28 10.0 6.97 6.71 1.56 .07 .26 

Bulimia and food 

preoccupation 

1.04 2.43 .50 1.54 1.51 .03* .25 

Oral control 2.08 2.93 1.90 2.15 .41 .62 .07 

Dieting 6.16 5.97 4.57 4.56 1.75 .05* .30 

EDE-Q        

Global score 1.56 1.18 1.31 1.01 1.31 .17 .22 

Restraint  1.69 1.25 1.30 1.61 1.79 .08 .30 

Eating concern .61 .88 .38 .68 1.73 .00* .30 

Shape concern 2.05 1.54 1.93 1.62 .46 .45 .08 

Weight concern 1.87 1.41 1.68 1.31 .79 .53 .13 

ONI        

Total score 35.25 9.28 31.87 5.99 2.48 .02* .42 

Impairments 12.19 4.29 10.65 1.39 2.68 <.00* .45 

Behaviors 15.94 4.96 14.97 4.61 1.26 .61 .21 

Emotions 7.12 2.54 6.25 1.64 2.33 .01* .40 

*p < .05 

EDE-Q, EAT-26, ONI 

Descriptive statistics for the EDE-Q, EAT-26 and ONI are outlined in Table 9.  
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Table 9  

EDE-Q, EAT-26, and ONI Descriptive Statistics 

Measure Total sample (N = 145) Restriction Positive cases 

(n = 18) 

Restriction Negative 

cases (n = 42) 

 Mean (SD) Maximum Mean (SD) Maximum Mean (SD) Maximum 

EDE-Q       

Global score 1.5 (1.1) 5.2 1.2 (0.9) 3 1.3 (1.1) 4.4 

Restraint  1.5 (1.5) 6 1.3 (1.1) 3.4 1.2 (1.4) 4.2 

Eating 

concern 

0.5 (0.8) 4.2 0.2 (0.3) 1.2 0.4 (0.8) 4.2 

Shape concern 2.0 (1.6) 6 1.8 (1.5) 4.4 2.0 (1.7) 6 

Weight 

concern 

1.8 (1.4) 6 1.5 (1.4) 4.8 1.7 (1.3) 4.8 

EAT-26       

Total score 8.3 (8.9) 56 7.7 (7.5) 27 6.7 (6.4) 38 

Bulimia and 

food 

preoccupation 

0.8 (2.1) 15 0.8 (2.3) 9 0.4 (1.1) 6 

Oral control 2.0 (2.6) 17 1.8 (2.4) 8 2.0 (2.1) 11 

Dieting 5.5 (5.5) 28 5.1 (5.1) 19 4.4 (4.4) 21 

ONI       

Total score 33.8 (8.2) 79 33 (6.5) 52 31.3 (5.8) 50 

Impairments 11.5 (3.5) 37 10.3 (0.7) 12 10.8 (1.6) 17 

Behaviors 15.5 (4.6) 30 16.3 (5.3) 30 14.4 (4.2) 30 

Emotions 6.8 (2.2) 17 6.4 (1.8) 11 6.2 (1.6) 11 

Box plots representing score distribution on each measure’s total subscale scores for the 

total sample, restriction positive cases, and restriction negative cases are presented in Figures 6, 

7, and 8. The red line in Figures 6 and 7 represents the current cutoff scores on the EDE-Q and 
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EAT-26. The red line in Figure 8 represents the recommended ONI cutoff score based on the 

results of the ROC analyses described below. 

Figure 6  

Box Plots of EDE-Q Global Subscale Scores 

 
Note. Red line represents the current cutoff score (≥ 2.3) 
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Figure 7 

Box Plots of EAT-26 Total Scale Scores 

 

Note. Red line represents the current cutoff score (≥ 20) 
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Figure 8  

Box Plots of ONI Total Scale Scores 

 

Note. Red line represents the cutoff score recommended by the ROC analyses below (≥ 30). 
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 Notably, on average, positive cases of restriction tended to score higher on the ONI total 

scale than negative cases, though the difference was not statistically significant. On the EDE-Q 

and EAT-26 scores for positive and negative cases tended to be lower overall, and their means 

were closer to one another. Scores on the EDE-Q and EAT-26 also tended to be below the 

current cutoffs across all groups. Independent samples t-tests were not significant (F values 

ranged from 2.19 to .058, p = .81 to .14). This may be due to small sample size and few cases 

scoring above the cutoff score on the EAT-26 and EDE-Q. 

ASA24 Dietary Recalls 

 Regarding dietary recalls, the average calories reported across all completed ASA24 

recalls was 1,731.66 (SD = 737.02) for the total sample, 1,478.82 (SD = 673.30) for positive 

cases, and 2,024.59 (SD = 691.33) for negative cases. The distribution of the average number of 

calories reported per participant for each group is presented in Figure 9 (next page). For 

restriction positive cases, women (n = 10) reported an average of 1,476 calories and men (n = 7) 

reported an average of 1,583 calories. For restriction negative cases, women (n = 35) reported an 

average of 1,896 calories and men (n = 3) reported an average of 2,609 calories. Data collected 

through the CDC’s National Health and Nutrition Examination Survey (NHANES) for the 2017 

to 2018 data collection period indicated that the average daily caloric intake for men 40 years of 

age and older was 2,400-2,600 calories and 1,600-1,900 for women (CDC & NCHS, 2018), 

suggesting average intake reported for restriction negative cases was grossly representative of 

national data. 
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Figure 9  

Box Plots of Average Calories Reported per Participant 

 

Receiver Operating Characteristics (ROC) 

The software program Rstudio, with easyROC package enabled (Goksuluk et al., 2016), 

was used to completed the ROC analyses. Data were screened and cleaned using SPSS version 

27.0 (2020) through examination of frequency distributions and descriptive statistics. The 

primary criterion measure of energy restriction was self-reported energy intake via the ASA24 

compared to the participant’s individualized EE . EE  was calculated using data obtained in 

REDCap and compared to the ASA24 data file. Participants with a sufficient number of 

completed ASA24 recalls were classified as positive cases of restriction (1) or negative cases (0). 

The overall screening accuracy of the EAT-26, EDE-Q, and ONI at classifying positive cases of 

restriction was quantified using non-parametric estimates of the AUC from ROC analyses. 

Optimal cutoff scores for each measure were also evaluated using the ROC curve. 
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Performance at Current Cutoff Scores: EAT-26 and EDE-Q 

At the currently employed cutoff scores, Table 10 demonstrates the performance of the 

EDE-Q and EAT-26 at classifying participants who completed at least one ASA24 recall for 

classification.  

Table 10 

Classification of Eating Screener Performance at Current Cutoff Scores  

 Truth criterion 

 ASA24 ≤ 75% of EE  ASA24 > 75% of EER 

EDE-Q ≥ 2.3 3 (hits) 8 (false alarms) 

EDE-Q < 2.3 15 (misses) 34 (correct rejections) 

EAT-26 ≥ 20 1 (hits) 1 (false alarms) 

EAT-26 < 20 17 (misses) 41 (correct rejections) 

Note. ASA24 = Automated Self-Administered 24-hour Dietary Assessment Tool; EER = 

Estimated Energy Requirement; EDE-Q = Eating Disorders Examination–Questionnaire; EAT-26 

= Eating Attitudes Test–26 items. 

Summary statistics regarding each measure’s performance can be found in Table 11. 

Notably, the EDE-Q and EAT-26 missed 83% and 97% of positive cases, respectively. This is a 

concern in a community screening setting, as missed detections result in the loss of opportunities 

for further assessment and access to appropriate intervention. 
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Table 11  

Summary Statistics for the EDE-Q and EAT-26 at Current Cutoff Scores 

Statistic EDE-Q EAT-26 

Sensitivity 16.7% 5.6% 

Specificity 83.3% 97.6% 

Positive Predictive Value 27.3% 50.0% 

Negative Predictive Value 70.0% 70.7% 

Prevalence (observed) 30.0% 30.0% 

Accuracy 63.3% 70.0% 

Diagnostic Odds Ratio 0.88 2.41 

   

Table 11 indicates that although specificity (i.e., correct rejections) of the EAT-26 and 

EDE-Q at the current cutoff scores of ≥ 20 and ≥ 2.3, respectively, falls within the acceptable 

range (i.e., over 70%), both measures demonstrated very low sensitivity (i.e., accuracy among 

restriction positive cases) and positive predictive value (i.e., percentage of cases scoring high on 

the measure who actually restrict their intake).  Regarding replication of the pilot study using 

lifetime eating disorder diagnosis as the index criterion, research has suggested a minimum of 10 

positive cases are needed for sound signal detection comparisons (Obuchowski et al., 2004) and 

only five participants endorsed a lifetime eating disorder diagnosis in the present study. Though 

it should be interpreted with caution, given few positive cases, for comparison purposes, a signal 

detection table applied to lifetime eating disorders as the index criterion can be found in the 

appendix. 

Area Under the Curve: EAT-26, EDE-Q, and ONI 

ROC curves for the EAT-26 total score, EDE-Q global score, and ONI global score can 

be found in Figures 10, 11, and 12. Notably, the curves for the EAT-26 total score and the EDE-

Q global score are falling near the dotted line representing measure performance at the level of 
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chance. The ROC curve for the ONI behaviors subscale is also included in Figure 13, as this 

subscale demonstrated the highest AUC of the three ONI subscales. 

Figure 10  

EAT-26 Total Score ROC Curve 
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Figure 11  

EDE-Q Global Score ROC Curve 
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Figure 12  

ONI Total Score ROC Curve 
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Figure 13  

ONI Behaviors Subscale ROC Curve 

 

AUC statistics for each eating screener, including total and subscale scores, can be found 

in Table 12. Sensitivity and specificity at the recommended cutoff score for each measure’s total 

or global scale score are also included. Notably, the recommended cutoff score based on the 

current analysis for the EDE-Q and the EAT-26 is substantially lower than the typically used 

cutoff scores (e.g., those demonstrated in Figures 6 and 7 on pp. 39-40). 
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Table 12  

Results of ROC Analyses 

 Accuracy 

(AUC) Optimal Cutoff Sensitivity Specificity 

EDE-Q     

Global score .52 .98 .59 .58 

Restraint  .65    

Eating concern .48    

Shape concern .47    

Weight concern .48    

EAT-26     

Total score .56 11 .33 .86  

Bulimia and food 

preoccupation 
.52    

Oral control .44    

Dieting .58    

ONI     

Total .74 30 .92 .55 

Behaviors  .72    

Emotions .66    

Impairment .51    

    . AUC = Area Under the Curve; EDE-Q = Eating Disorders Examination – Questionnaire; 

EAT-26 = Eating Attitudes Test – 26 items; ONI = Orthorexia Nervosa Inventory 

The EDE-Q’s AUC indicates a 52% probability that a randomly selected participant who 

restricts their intake will score higher on the EDE-Q than a participant who does not restrict their 

intake. The measure yielded a sensitivity of 59% (low range), specificity of 58% (low range), 

positive predictive value of 29.0% (below chance range), negative predictive value of 69.0% 

(low range), and diagnostic odds ratio of 0.91.  
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The EAT-26’s AUC indicates a 56% probability that a randomly selected participant who 

restricts their intake will score higher on the EAT-26 than a participant who does not restrict 

their intake. These AUCs indicate the measures are performing at the level of chance. The 

measure yielded a sensitivity of 33% (below chance range), specificity of 55% (low range), 

positive predictive value of 46.2% (below chance range), negative predictive value of 74.5% 

(acceptable range), and diagnostic odds ratio of 2.5.  

Results of the ROC for the ONI indicated an optimal cutoff score of 30 and the associated 

AUC suggests a 74% probability that a randomly selected participant who restricts their intake 

will score higher on the ONI than a participant who does not engage in restriction. This AUC 

falls within the acceptable range of screener performance. Of note, the behaviors subscale 

demonstrated the greatest accuracy at classifying participants of the three ONI subscales. In 

addition, the ONI total score yielded a sensitivity of 92% (high range), specificity of 55% (low 

range), positive predictive value of 52.4% (low range), negative predictive value of 92.3% (high 

range), and diagnostic odds ratio of 2.36.   
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Discussion 

 The EAT-26 and EDE-Q were developed with and have the preponderance of their 

evidence-base for use among adolescent girls and young adult women. Although these measures 

are used to detect disordered eating patterns across adulthood, using cutoff scores of ≥ 20 for the 

EAT-26 and ≥ 2.3 for the EDE-Q, the findings of the present study which sampled midlife and 

older adults indicated they operate at the level of chance (AUC = .56 and .52, respectively) for 

detecting potentially dangerous caloric restriction in this age group. The present study also 

indicated lower cutoff scores for the measures of ≥ 11 on the EAT-26 and ≥ 0.98 on the EDE-Q 

for optimal measure performance (though performance was within the chance range). The ONI, 

which focuses on health-related reasons for restriction of caloric intake, performed in the 

acceptable range (AUC = .74) for accurately identifying cases of energy restriction in the current 

sample. The present study also established an optimal recommended cutoff score of ≥ 30 on the 

ONI total scale for detecting energy restriction among this age group. When compared to 

participants who met or exceeded their daily energy requirements according to dietary recall 

data, participants who restricted their caloric intake tended to have a higher BMI based on self-

reported height and weight, and they were more likely to endorse being on a medically 

prescribed diet. The combination of higher BMI and dieting prescribed by healthcare providers 

may have increased the salience of health-related reasons to restrict caloric intake for participants 

classified as restriction positive. However, contrary to the initial hypothesis, there were no 

significant differences in the number of self-reported medical conditions or number of current 

medications between individuals who restricted caloric intake and those who did not. 

 In contrast to the ONI’s focus on health, the EAT-26 and EDE-Q emphasize shape and 

weight concerns without emphasizing health factors. These measures have performed well in 
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other studies using samples of young adult women, with AUC’s in the .70 to .90 range (Mintz & 

O’Halloran, 2000; Mond et al., 2004). The lower AUC found in the present study may be due to 

two distinct sets of rules for restriction of energy intake: shape/weight concerns versus health 

concerns. The former set of rules may be more prevalent among younger adults, while the latter 

may be more likely to govern eating behavior in midlife and older adulthood when both BMI and 

concerns about maintaining health tend to increase. Notably, research has indicated that greater 

risk of death is associated with lower (e.g., underweight) rather than higher (e.g., overweight or 

mild obesity categories) BMI categories suggesting that emphasizing weight loss to optimize 

health for patients with BMIs < 35 may be unnecessary and potentially detrimental compared to 

health risks associated with restriction and weight cycling (Berman, 2018). Regarding overall 

body image, literature has indicated that older adults’ body image is more dependent on their 

perceived health and physical fitness than on thin beauty ideals targeting younger age groups 

(Towler et al., 2021). The EDE-Q and EAT-26 items’ focus on shape/weight concerns unrelated 

to health may not adequately capture body-related concerns for adults 40+ years of age, 

particularly those that the healthcare system perceives as being at greater health risk due to their 

BMI, despite evidence that the metric is a poor indicator of overall health status (Berman, 2018; 

Nuttall, 2015). Additionally, the majority of participants in the present study endorsed changes in 

their eating and physical activity level due to the COVID-19 pandemic (Table 6). Given reports 

of COVID-19’s relationship with chronic illness as well as BMI status (Haybar et al., 2020), in 

addition to medically prescribed restriction, health anxiety may have motivated participants to 

engage in lifestyle changes (including dietary restriction) aimed at lowering their risk of serious 

illness during the pandemic. Considering these findings, for settings serving populations of 

adults 40 years of age and older (e.g., primary care) using a measure that assesses health-related 
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reasons for restriction, such as the ONI, may yield greater accuracy in detecting patients in need 

of behavioral health interventions to address potentially dangerous restrictive eating patterns.  

 Sociocultural shifts toward the importance of “healthy lifestyles” and away from 

“dieting” may also have contributed to participants in the present study endorsing health-related 

rules for restrictive eating patterns (Hanganu-Bresch, 2020). Diets designed to help individuals 

achieve thin body ideals were common in Western countries during the 1970s and 1980s, the era 

in which the EAT-26 and EDE-Q were developed (Hanganu-Bresch, 2020; Ross Arguedas, 

2020). More recently, movements for body positivity and/or body acceptance have become 

increasingly common in the media, resulting in declining popularity of “weight loss diets” and 

the rise of “healthy lifestyles” for people of all ages and body sizes (Ross Arguedas, 2020). 

Nonetheless, it is possible that these lifestyles’ emphasis on maintaining health through specific 

eating patterns inadvertently encourages restriction or creates confusion regarding flexible eating 

versus rigid rules governing eating for health promotion (Gibson, 2021; Welsh, 2011). Patients 

may be particularly susceptible to confusion regarding how to implement healthy lifestyle habits 

as recent literature has indicated many do not follow up with their healthcare providers for 

further guidance (de Heer et al., 2019). 

Patients, particularly those living in larger bodies, who do engage frequently with the 

healthcare system, whether regarding eating patterns or other health factors, are at risk of 

encountering weight-related bias (Flint, 2021).  Increasing exposure to weight stigma within 

healthcare may be related to the greater accuracy of the ONI in the present study, particularly 

considering restriction positive cases were more likely to fall into higher BMI categories and 

endorse being on a diet prescribed by their healthcare provider, though they did not differ 

significantly from restriction negative cases regarding number of physical health conditions 
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reported. Weight stigma is a common experience in medical settings (Tomiyama et al., 2018) 

and adults 40 years and older may experience greater weight stigma as their contact with the 

healthcare system increases---for reasons such as increased appointments for preventative 

screenings or for the treatment of chronic illnesses (de Heer et al., 2019; Mensinger et al., 2018). 

Literature has suggested that patients at higher BMIs are likely to be prescribed restrictive weight 

loss diets by their healthcare providers in an attempt to improve health, despite evidence 

suggesting that most weight loss attempts are not sustained and have limited benefit to long-term 

health (Berman, 2018; Tomiyama et al., 2018). Research has also suggested that such advice 

contributes to patient avoidance of preventative health screenings and primary care visits (Drury 

& Louis, 2002; Wee et al., 2008), thereby increasing these patients’ risk of negative health 

outcomes.  Notably, previous dieting and weight loss attempts are among the strongest risk 

factors for the development of a significantly disordered eating pattern (Puhl & Brownell, 2006; 

Stice, 2002; Stice et al., 2020). Items on the EAT-26 and EDE-Q may not represent these health-

related reasons for restrictive eating as well as items on the ONI, resulting in decreased accuracy 

at detecting restriction in the present sample. 

Limitations  

 The present study has several limitations that should inform interpretation of the results. 

First, the sample was homogeneous, limiting generalizability to non-White, lower socioeconomic 

status, and lower education individuals. Second, self-reported dietary intake data is vulnerable to 

under-reporting and may not accurately reflect a participant’s true energy intake. We attempted 

to account for these limitations by using a dietary recall system that uses a gold standard method 

(AMPM) for dietary recall, collecting three days of intake data to establish a better indication of 

typical intake than a single recall, and by screening dietary recalls < 600 calories for reduced 
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intake related to medical (e.g., current chemotherapy or recent bariatric surgery) or financial 

(e.g., unable to afford food) concerns. While estimates of inter-rater reliability indicated that 

raters agreed on case classification, under-reporting may still have occurred. Third, completion 

rates for the ASA24 were low. Attrition analyses did not indicate significant differences between 

survey only completers and ASA24 completers on demographic variables; however, differences 

were present on several eating measure subscales. Of note, these differences were not clinically 

significant and likely occurred due to variability in responding within the same population rather 

than across different populations (e.g., participants with disrupted eating patterns vs. those 

without). This study’s small sample size may have limited power to detect an association 

between number of physical health conditions and/or medications use and classification as a 

positive or negative case. Additionally, the medications included in the present study focused on 

those related to changes in appetite and some medications impacting other eating-related 

processes were not included (e.g., insulin). Further, anxiety regarding current health status may 

have impacted restriction independent of participants’ current number of health conditions. This 

study did not evaluate anxiety or worry related to health. The present study also did not ask 

follow-up questions regarding monitoring of medically prescribed diets, making it unclear 

whether participants were followed by their providers to monitor implementation of eating 

patterns or not. In addition, alcohol use rates differed significantly between positive and negative 

cases; however, the present study did not assess the impact of alcohol on total caloric 

consumption. It is possible that alcohol use among some negative cases contributed to their 

intake being greater than their EER, though consumption of energy from food (vs alcohol) may 

have been low. Finally, many participants endorsed changes in their eating and physical activity 

habits due to the COVID-19 pandemic and the present study did not include follow-up questions 
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to evaluate the direction of those changes (i.e., increased or decreased). The impact of pandemic-

related changes on eating and activity patterns is unclear in the present study and the results may 

be linked to behaviors that developed in this context. 

Future Directions 

 In addition to addressing the above limitations, future studies should aim to replicate the 

results of the present study with a larger, more diverse sample. For researchers aiming to make 

recommendations regarding eating screening measures for public health, a sample reflecting 

national demographics is optimal. For clinicians aiming to decide which measure or cutoff score 

is best for their practice setting, replicating the present study with a sample that reflects their 

practice population will be beneficial to inform decision-making.  

 Further examination of the EAT-26, EDE-Q, and ONI at the subscale and item level may 

assist with the development of a novel measure to accurately identify energy restriction in adults 

40 years of age and older, particularly those at higher BMIs who have been prescribed diets by 

their physician. Elucidation of the items that most accurately predict restrictive eating patterns 

may help in the development of a more efficient and accurate measure. This may be particularly 

helpful since all three measures may be too long for use as brief, public health screeners.  
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Conclusion  

 The EAT-26 and EDE-Q were developed to emphasize overvaluation of shape and 

weight thought to underlie disordered eating patterns among adolescent girls and young adult 

women. The results of the present study suggest they perform at the level of chance when 

attempting to identify cases of substantial energy restriction among adults aged 40 years and 

older. The ONI, containing items emphasizing health-related reasons for restriction, performed in 

the acceptable range, using the cutoff score of ≥ 30 indicated in the present study, for detecting 

participants who restricted their intake. Although initial hypotheses regarding increased number 

of health conditions contributing to restriction were not supported, the present study found that 

participants who restricted their caloric intake were more likely to have higher BMIs and endorse 

being on medically prescribed diets than those who did not restrict their intake. The EAT-26 and 

EDE-Q’s decreased accuracy may be related to increased importance of health-related reasons 

for restriction (vs. overvaluation of shape and weight) in middle and late life, particularly for 

patients living in larger bodies who have been prescribed diets by their healthcare providers and 

may not have received adequate healthcare provider advice regarding how to do so to optimize 

health markers rather than with the goal of lowering BMI (de Heer, 2019). Given the increasing 

incidence of disrupted eating patterns among this age group, it is important that clinicians be 

aware that measures demonstrating accuracy in younger cohorts may not accurately identify 

cases of energy restriction in older populations. Thus, clinicians serving patients 40 years of age 

and older may wish to consider using a screening measure that encompasses health-related rules 

about eating, such as the ONI, as this may increase accurate detections of restriction among their 

patients. 
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Appendix: Repeat of Pilot Data Analyses 

The analyses conducted with the pilot data have been repeated below (Tables 13 and 14), 

comparing performance of the EAT-26 and EDE-Q at current cutoff scores with lifetime eating 

disorder diagnosis as the index criterion. As noted above, the signal detection table should be 

compared with caution to the pilot data as fewer than 10 positive cases of lifetime eating disorder 

diagnoses were present in this study (Obuchowski et al., 2004).  

Table 13  

Signal Detection Table 

 Truth criterion 

 Self-reported lifetime eating disorder 

diagnosis 

No self-reported lifetime eating 

disorder diagnosis 

1. EDE-Q ≥ 2.3 2 (hits) 31 (false alarms) 

2. EDE-Q < 2.3 3 (misses) 109 (correct rejections) 

3. EAT-26 ≥ 20 3 (hits) 9 (false alarms) 

4. EAT-26 < 20 2 (misses) 131 (correct rejections) 

Note. EDE-Q = Eating Disorders Examination–Questionnaire; EAT-26 = Eating Attitudes Test–26 

items. 

Table 14  

Signal Detection Summary Statistics 

Statistics EDE-Q EAT-26 

Sensitivity 40.0% 60.0% 

Specificity 77.9% 93.6% 

Positive Predictive Value 6.1% 25.0% 

Negative Predictive Value 97.3% 98.5% 

Prevalence (observed) 3.4% 3.4% 

Accuracy 76.6% 92.4% 

Diagnostic Odds Ratio 2.3 21.8 
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