Journal of Eating Disorders© The Author(s) 2022
https://doi.org/10.1186/s40337-022-00580-3

Research article

Psychometric properties of the 26-item eating attitudes test (EAT-26): an application of rasch analysis

Natalie M. Papini1  , Myungjin Jung2, Amanda Cook3, Nanette V. Lopez1, Lauren T. Ptomey4, Stephen D. Herrmann5 and Minsoo Kang2
(1)Department of Health Sciences, Northern Arizona University, 1100 S. Beaver St., Flagstaff, AZ 86001, USA

(2)Department of Health, Exercise Science, and Recreation Management, The University of Mississippi, University, MS, USA

(3)Volunteer Behavioral Health Care System, Murfreesboro, TN, USA

(4)Department of Internal Medicine, University of Kansas Medical Center, Kansas City, KS, USA

(5)Sanford Research, Sanford Health, Sioux Falls, SD, USA

 

 
Natalie M. Papini
Email: Natalie.Papini@nau.edu



Received: 2 December 2021Accepted: 15 April 2022Published online: 4 May 2022
Abstract
Background
The 26-item Eating Attitudes Test (EAT-26) is a commonly used tool to assess eating disorder risk. The purpose of this study was to examine the psychometric properties of the EAT-26 with a combined sample: (1) of adults with overweight and obesity enrolled in a behavioral weight loss program and (2) general adult sample (n = 469; age = 36.17 ± 17.83 years; female = 72.5%; white = 66.3%; obese BMI category = 58%).

Methods
Rasch modeling was used to assess model-data fit, create an item-person map to evaluate relative distribution items and persons, item difficulty, and person’s eating disorder (ED) risk level of the EAT-26. Differential item functioning (DIF) and rating scale functioning of the EAT-26 were also evaluated using Rasch analysis.

Results
A total of 7 misfit items were removed from the final analysis due to unacceptable Infit and Outfit mean square residual values. The item-person map showed that the items were biased toward participants with moderate to high levels of ED risk and did not cover those who had low risk for having an ED (< − 1 logits). The DIF analyses results showed that none of the items functioned differently across sex, but 5 items were flagged based on obesity status. The six-category Likert-type rating scale did not function well indicating a different response format may be needed.

Conclusion
Several concerns were identified with the psychometric evaluation of the EAT-26 that may question its utility in assessing ED risk in individuals at low risk for ED, within samples of people who have overweight and obesity seeking weight loss treatment.

Plain English Summary
The 26-item Eating Attitudes Test is a self-rated measure of eating attitudes that measures symptoms and concerns of eating disorders (ED). Very little is known about how this instrument performs differently based on individual factors like body mass index (BMI) and sex (male/female). We used an advanced measurement theory (i.e., Rasch analysis) to determine if the EAT-26 is an adequate measure to detect disordered eating in men and women of different BMIs. Results indicated that the EAT-26 was biased toward participants with moderate to high levels of disordered eating risk and did not adequately detect individuals at low risk for disordered eating. The EAT-26 did not function differently based on sex (male/female). However, five questions did function differently based on obesity status (those without obesity/ those with obesity). Finally, we observed the six-category rating scale did not function appropriately and that a new response format may be warranted. In sum, there were several issues (e.g., poor rating scale and different item functioning) with the EAT-26 and future work should develop screening tools that detect low risk of disordered eating as well as function well in adults with overweight and obesity.
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Background
Research indicates an increase in point prevalence of eating disorders (EDs) over recent years from 3.5% in 2000–2006 to 7.8% in 2013–2018 [1]. After substance use disorders, EDs (primarily, anorexia nervosa [AN]) have the second highest mortality rate of any mental health condition [2]. These findings highlight EDs as a public health problem and justify additional research into the prevention, screening/diagnosis, and treatment of EDs. One screening tool commonly used to detect EDs in both clinical and non-clinical populations is the 26-item Eating Attitudes Test (EAT-26) [3, 4], a scaled down version from the original 40-item instrument [5]. While this tool was originally developed as a 40-item measure to detect AN, later research found that the EAT was able to detect bulimia nervosa (BN) and other types of disordered eating [6, 7].
As one of the most widely used self-report measures for symptoms and behaviors associated with EDs, the EAT-26 has been used extensively and is recommended for use in both clinical and non-clinical settings. In its initial use, a score of 20 or greater indicated further diagnostic investigation from a qualified professional. The EAT-26 includes a three-factor structure. The “Dieting” factor contains 13 items and is characterized by scrutiny of calorie content, carbohydrates, and sugar content that is motivated by a desire to be thinner. The “Bulimia and food preoccupation” factor includes 6 items and is described by the tendency to purge after meals as well as excessive food-related thinking. The remaining seven items belong to the “Oral control” factor which reflects the tendency toward self-control of eating [5]. Over time, the EAT-26 factor structure has changed to include a three factor, four factor, five factor, and seven factor structure [8–16]. Failure to replicate the factor structure of the EAT-26 may be due to the use of the EAT-26 within samples different from the one it was originally developed (a clinical sample of females with AN) [17].
Originally, the eating attitudes test was developed and studied with clinical/diagnosed samples comprising adolescent females [3]. The use of the EAT-26 has since expanded to include individuals with overweight and obesity, individuals from different cultural backgrounds and ethnicities, and men [18–21]. Several studies leveraged the EAT-26 as a screening instrument for clinical trials aimed at adults with overweight and obesity, despite little evidence supporting the use of this tool on identifying disordered eating tendencies in this sample [22–24]. After stratifying university student participants based on normal weight and overweight/obese status, Desai et al. [25] found that a score of 11 or greater on the EAT-26 was associated with overweight. Individuals in the overweight and obese group reported higher levels of fear of binging, preoccupation with food, desire to be thinner, and dieting behavior than those in the normal weight group [25]. An EAT-26 score of 11 demonstrated better sensitivity and specificity for identifying BN, binge eating disorder (BED), and eating disorder not otherwise specified (EDNOS) in participants with obesity [23]. A cut-off score of 11 is a considerable departure from the cutoff-score of 20 originally believed to be indicative of disordered eating tendencies. Additionally, results from more recent work indicate EDs and overweight/obesity co-occur with BED being the most prevalent eating disorder in populations with overweight and obesity [26]. Binge eating behaviors are most commonly reported in individuals seeking weight loss treatments, and an estimated 30% of all individuals seeking weight loss treatments show signs of BED, defined as overeating while concurrently experiencing loss of control accompanied by feeling guilt or shame after overeating without engaging in some compensatory behavior (such as exercise or induced vomiting) [27–29]. Other signs of BED include eating alone and eating rapidly. Given these findings are unique to individuals with a BMI > 25 kg/m2, further research is needed to better understand how the EAT-26 operates in adults in larger bodies.
Furthermore, men are underrepresented in research on EDs despite calls for person-centered EDs treatments for men and increasing rates of EDs in men [30–32]. In a critical review, Murray et al. [33] posit EDs in men are systematically overlooked, presentations of EDs in men are very different from presentations of EDs in women, and as a result the assessment and clinical practice related to men with EDs is impacted in a way that marginalizes men with EDs. A majority of the screening tools for EDs were normed and developed based on how EDs present in women [34]. Given that men enroll in weight management programs and that extreme dieting, purging, and subthreshold BED has been shown to increase at a faster rate in men than in women [35, 36], further work is needed to understand whether common screening tools, such as the EAT-26, function differently based on sex [35, 36].
Unlike classical test theory techniques where the purpose is to find a model that best fits the data, Rasch model requires the data to fit the model in order to generate objective measurement [37]. Rasch analysis permits the examination of the functioning of the response categories, the unidimensionality of the measure, and targeting (defined as the examination of the difference between the average person measure and the average item measure of the dataset) of the measure [38]. The Rasch model is preferred over traditional methods that incorporate classical test theory because it accounts for the difficulty level of individual items and transforms responses based on ordinal scales into interval scale via logits [39–41]. Finally, the Rasch model permits study of spread, redundancy, and gapping across a wide range of person ability scores through an item-person map [39, 42]. Prior work examined the 10-item Eating Attitudes Test (EAT-10) using Rasch Analysis and found significant limitations of the tool related to structural validity and internal consistency, namely a floor effect was observed as well as redundancy of items [43]. To our knowledge, no study has examined the EAT-26 using Rasch Analysis that includes a sample permitting comparison of differential item functioning between normal weight adults and adults with overweight and obesity enrolled in a clinical weight loss program. Studies are limited that examine how the EAT-26 performs in other samples, namely: nonclinical samples of adult men and women and in a variety of Body Mass Index (BMI) statuses (kg/m2; overweight = 25–29.9; obesity = 30+).
The purpose of this study was to assess the psychometric properties of the EAT-26 using Rasch Analysis in adult men and women from a college/university and adult men and women with overweight and obesity enrolled in a behavioral weight management program. Additionally, it is important to understand if the EAT-26 functions differently based on key demographic factors, namely: sex and BMI status. The samples utilized in the current study allow for examination of both young adults as well as middle-aged adults, include a variety of BMI levels, and include both men and women. Using modern measurement theory may provide greater insight into the utility of the EAT-26 as an indicator of disordered eating behaviors and tendencies and may also shed light on limitations involved with using the EAT-26 to screen EDs in adults with overweight and obesity. These study aims are exploratory by nature, and findings from the current study are meant to further knowledge on appropriate screening for EDs in adults with overweight and obesity.
Methods
Participants
This sample consisted of 469 participants (males = 129 and females = 340) with an average age of 36.17 (SD = 17.83) years, with the majority of participants identifying as White (66.3%). This study combined participants from two study samples (university students enrolled in a southeastern university in the United States [Group 1] and adults with overweight and obesity enrolled in a behavioral weight loss program at a midwestern university in the United States [Group 2]) into a larger sample in order to evaluate the psychometric properties of the EAT-26. Participants from group 1 were university students who were eligible to participate if they were aged 18 and older. Recruitment methods used in group 1 were convenience sampling in classrooms that represented a variety of classifications (freshmen-seniors) and disciplines (nursing, exercise science, nutrition, sociology).
Participants from group 2 were recruited through newspaper advertisements, email listservs, public service messages, media contacts, and word of mouth. Individuals were eligible to participate if they were aged 18–65 with a BMI of 25–44.9 kg/m2. If participants from group 2 had a chronic medical condition, they had to receive approval to participate in the behavioral weight loss intervention from their primary care provider. Finally participants in group 2 were excluded from participating in the study if they were unwilling to be randomized, participated in a research project involving physical activity or weight management in the previous 6 months, reported planned exercise that exceeded 500 cal per week, reported weight change of ± 2.27 kg for 3 months prior to study start, were pregnant in the 6 months prior to study start or were lactating or planning to become pregnant during the 18-month trial, reported a serious medical risk (i.e., cancer, recent cardiac event), exhibited disordered eating as determined by the EAT-26 (scores of 20 or greater) with physician disproval, or exhibited extreme weigh control behaviors, engaging in special diets, or did not have access to meal preparation or shopping (i.e., college students on meal plans). During screening for eligibility in group 2, two participants were excluded from participation (group 2) based on EAT-26 scores. As a result, the presence of selection bias in the current study as it pertains to the EAT-26 scores analyzed is of limited concern. Furthermore, 11 people were excluded for having a BMI < 25 kg/m2 or > 45 kg/m2. Another two individuals were excluded for medications associated with weight change. Fifteen people were excluded for reporting planned exercise that exceeded 500 cal per week, Finally, one individual was excluded from participating in the study for medical condition, one individual was in enrolled in another study, and individual had a spouse in the study. In the current study, the average BMI was 33.87 (SD = 11.65) and an estimated 58% (n = 272) had obesity based on BMI ≥ 30 kg/m2. Table 1 indicates demographic characteristics in this study.Table 1Demographic characteristics (n = 469)


	Characteristics
	Group 1
	Group 2
	P-value
	Total

	n = 216
	n = 253
	N = 469

	M ± SD
	M ± SD
	 	M ± SD

	Age (years)
	20.60 ± 4.91
	49.68 ± 13.38
	< .001
	36.17 ± 17.83

	Gender (%)
	.03
	 
	 Male
	32.41
	23.32
	 	27.5

	 Female
	67.59
	76.68
	 	72.5

	Race/ethnicity (%)
	.44
	 
	 White
	52.78
	77.87
	 	66.31

	 Black
	40.28
	15.42
	 	26.87

	 All others
	6.94
	6.71
	 	5.54

	BMI (kg/m2)
	25.26 ± 6.99
	41.21 ± 9.62
	< .001
	33.87 ± 11.65

	Obesity (%)
	.04
	 
	 Obesity
	17.13
	94.07
	 	58.24

	 Non-obesity
	82.87
	5.93
	 	41.76

	EAT-26 Total scores
	9.37 ± 7.55
	13.42 ± 8.66
	< .001
	11.55 ± 8.40


SD Standard deviation



Eating attitudes test scale
The Eating Attitudes Test (EAT-26; 3) is a self-rated measure of eating attitudes, including a 26-item scale that measures symptoms and concerns of EDs.
Structure. The EAT-26 consists of three sections: (a) self-reported height and weight to create a body mass index (BMI), (b) 26 items rated on a six-point Likert scale related to how often an individual engages in certain behaviors (“Always,” “Usually,” “Often,” “Sometimes,” “Rarely,” and “Never”), and (c) five behavioral items on a six-point Likert scale examining how often a person has engaged in disordered eating behaviors over the past 6 months (“Never,” “Once a month or less,” “2–3 times a month,” “Once a week,” “2–6 times a week,” and “Once a day or more”) [5, 44]. This study only examined the 26 items of the EAT-26 and did not take into account the other two sections.
Scoring. Responses for items 1–25 are scored on a 4-point scale with “Always” receiving three points, “Usually,” receiving two points, “Often,” receiving one point, and “Sometimes,” “Rarely,” and “Never” receiving zero points. Item 26 is reverse scored, and a final score is calculated by summing items 1–26.
Missing data and data screening. Given the secondary nature of this study, data were received having already been cleaned with no missing values to report.
Validity. Despite the inability to replicate the factor structure of the EAT-26 across different studies, some findings indicate that scores on the EAT-26 in general populations and patient samples have been shown to be highly reliable (e.g., Cronbach’s alpha = 0.91 and Pearson r = 0.98) and valid (e.g., criterion validity = 0.90) [4, 5, 45]. Referral to a health care provider for clinical evaluation of ED is based on a combination of BMI, a total score of 20 or higher on the 26-items, and answers to several behavioral questions regarding eating patterns and weight loss [5].
Data analysis
The Rasch measurement statistical software, Winsteps (version 3.65), was carried out to perform Rasch analysis. A two-facet Rasch model was estimated, including the item difficulty (difficulty level of EAT-26 items) and person ability (individual scores of EDs) parameters in logits. The Rasch model was defined with the following formula:[image: $$Ln\left[ {P_{njk} /1 - P_{nj(k - 1)} } \right] = D_{n} {-}C_{j} {-}F_{k}$$]



where Pnjk is the probability of an EAT-26 item n being endorsed k category by person j; Pnj(k–1) is the probability of an EAT-26 item n being endorsed k–1 category by person j; Dn is the difficulty level of the EAT-26 item n; Cj is the ability level of the person j, and Fk is the threshold between category step k and category step k–1 of a scale. An item response is determined by the item difficulty (i.e., “difficulty” or severity level of eating disorder items) and person ability (i.e., the extent to which an individual may be at risk for having an eating disorder) and are expressed in logit scores. The graded response model is the IRT model, which allows for separate discrimination parameters and separate category response parameters to be estimated for each item. However, with more parameters that need to be estimated, the sample size requirements are typically larger than for a simpler model, such as Rasch model. Rasch rating scale model estimates fewer parameters and further assumes that the thresholds for category response are also equal across items. Taking into account the sample size of this study and EAT-26 items that have same category labels, the Rasch rating scale model was chosen. The following six steps are included in the Rasch calibration process.
First, model-data fit was assessed by measuring Infit and Outfit statistics in the Rasch model [46]. The Infit and Outfit statistics are the information-weighted mean square residuals between observed and expected responses, but Outfit measure is more sensitive to the outlier results. Infit and Outfit measures with a value close to 1 denote an adequate model-data fit. If Infit and Outfit statistics are less than 0.5 or greater than 1.5, it should be considered a poor fit [46]. Infit and Outfit values greater than 1.5 show large variability in responses and values less than 0.5 indicate little variation. The problematic items were deleted and reanalyzed until Infit and Outfit values were satisfactory. In addition, a unidimensionality of the scale and local independence of the item were evaluated based on Linacre’s guidelines [47]. The dimensionality of the scale and local independence of the item were examined by conducting Rasch factor analysis using Principal Component Analysis of the standardized residuals and a residual correlation, respectively. The unidimensionality is satisfied if the first contrast (component) is not much bigger than two eigenvalues. The items in the scale are locally independent of each other if a residual correlation is not greater than 0.7.
Second, the function of the rating scale was analyzed to determine whether the existing Likert categories (i.e., six Likert categories) were appropriate for the items. Suitable functioning was evaluated based on the following criteria: (a) regular observation distribution, (b) average logit score measures advancing with category, (c) appropriate mean square residual of outfit statistics (< 2.0), and (d) advancing category thresholds (i.e. boundaries between rating categories) [48].
Third, an item-person map distribution was examined. The map visually illustrates logit scores of both item and person on the same scale, thus allowing the comparison of these measures. It also shows both item and person distributions as well the relative position of individual level of risk for the EAT-26 items in logits.
Fourth, the parameters for item difficulty were calculated during the calibration process in logits. The higher the logit score, the more difficult it was to agree with the item/ the greater level of eating disorder symptomatology is needed for a participant to endorse the item. Item separation index and item separation reliability were also examined. The item separation index indicates how well items are separated along a measurement scale. A separation score greater than 2.0 indicates acceptable separation for items [39]. The item separation reliability shows the ability to replicate item placements along the measurement scale if these same questions were given to another sample. The item separation reliability close to 1.00 denotes a high degree of confidence for item [49].
Fifth, the individual’s level of EAT was estimated in which the higher the logit score, the higher risk of having an eating disorder. Person separation index and person separation reliability were also investigated. The person separation index indicates how well people are spread along a measurement scale. A separation score greater than 2.0 signals acceptable separation [39]. The person separation reliability indicates the reproducibility of person’s placement when they responded to another set of EAT items. The person separation reliability near 1.00 indicates a high degree of confidence for person [50].
Finally, a differential item functioning (DIF) analysis was conducted to demonstrate if items in EAT-26 function differently by sex and obesity status (BMI ≥ 30 kg/m2). DIF implies that the item difficulty between groups is different, but it may be biased towards a specific group and question the validity of the instrument [51]. Items were considered to be biased when they exhibited both substantive (i.e., Mantel–Haenszel [M-H] DIF size > 0.43 logits) and statistical significance (p < 0.001); [52]. If the M-H DIF is larger than 0.43 logits, the functions were different among the groups. The significance level of the DIF analysis was set to 0.001 to account for potential inflation at the alpha level in multiple comparisons. Data obtained in the original studies were approved by the Institutional Review Boards at Middle Tennessee State University and the University of Kansas. Written informed consent was obtained prior to participation in both studies. The activities involved in the current study was determined to not meet the definition of human subjects research (as cited in the regulations issued by the U.S. Department of Health and Human Services) by the Institutional Review Board at Northern Arizona University. Since this study involves the use of secondary data, the study team did not intervene or interact with individual participants or have access to identifiable private information.
Results
Model-data fit
Model-data fit was evaluated for EAT-26 items using Infit and Outfit statistics. In the initial analysis, 4 items were flagged due to the occurrence of high Infit and Outfit statistics (see Additional file 1: Table S1). Item 8 (Infit = 1.58, Outfit = 1.98), item 13 (Infit = 2.15, Outfit = 3.23), item 25 (Infit = 1.55, Outfit = 1.70), and item 26 (Infit = 1.75, Outfit = 2.24) had both Infit and Outfit statistics above the acceptable range. When a second Rasch analysis was performed without items 8, 13, 25, and 26, items 15 and 19 had unacceptable Infit values of 1.52 and 1.66 and Outfit values of 1.69 and 1.93, respectively (see Additional file 1: Table S2). When a third Rasch analysis was conducted without items 8, 13, 15, 19, 25 and 26, item 9 had unacceptable Outfit value of 2.25. Item 5 also had Outfit statistics (1.68), but this item was not removed since its’ Infit value (1.43) was within the acceptable range and the question was important to measure the eating disorder construct (see Additional file 1: Table S3). Therefore, a total of 7 items were removed from a final analysis. The resulting Infit statistics range was 0.67–1.43, and the resulting Outfit statistics range was 0.74–1.68 (see Additional file 1: Table S4). In addition, the results from Principal Component Analysis of the standardized residuals and a residual correlation showed that unidimensionality of this scale was satisfied (i.e., an eigenvalue on the first contrast was 2.3) and the items of this scale were locally independent of each other (i.e., a residual correlation was not greater than 0.7).
Rating scale functioning
A summary of how the six-category Likert rating scale of the EAT-26 functioned is provided in Table 2. Overall, the six-category rating scale did not function well. The average logit measures advanced as category increased, and the outfit statistics fell within the desired range of < 2.0. However, the category thresholds were not arranged in sequence. This is clearly illustrated in the Fig. 1 by noting there is no independent peak such as what is observed with categories 4 and 5. This disordering of thresholds values could be a signal that the rating scale may be problematic.Table 2Summary of EAT-26 scale rating scale function


	Category score
	Counts used
	Average measure
	Outfit MNSQ
	Category thresholds

	1 (Never)
	2791
	− 1.40
	0.98
	None

	2 (Rarely)
	2003
	− 0.74
	0.94
	− 0.74

	3 (Sometimes)
	2063
	− 0.46
	1.06
	− 0.66

	4 (Often)
	840
	− 0.16
	1.08
	0.60

	5 (Usually)
	682
	0.04
	1.13
	0.19

	6 (Always)
	464
	0.36
	1.11
	0.61


Average measure = a mean of logit measures in category; MNSQ = mean square residuals


[image: ]
Fig. 1Six-point Likert response category probabilities for EAT-26 scale


Item-person map
Figure 2 presents the item-person map of the EAT-26. The distribution of a person’s level of risk of EDs, which is indicated by the # symbol and dots, is illustrated on the left side of the map, whereas the distribution of the EAT-26 items is displayed on the right side based on their difficulty levels. The map shows that participants’ EAT levels were normally distributed along the logits scale. The items were clustered in an area differentiated participants with moderate to high levels of eating disordered risk and did not cover those who had low risk for having an ED (< − 1 logits). Moreover, several items (e.g., items 5, 7, 17, 21 and 22) appeared have a similar location on the logits scale (i.e., similar difficulty level). This limits their utility to differentiate individuals’ level of eating disorder risk.[image: ]
Fig. 2Item-person map of EAT-26 scale. Note: Each “M” represents a mean of person’s level of eating disorder risk on the left side and a mean of item’s difficulty on the right side. “S” and “T” represent one standard deviation and two standard deviation points, respectively


EAT-26 item difficulty
The EAT-26’s item difficulty, standard errors, and infit and outfit statistics are reported in Table 3. The higher the logits, the more difficult it was for the participants to agree with the item/the greater level of eating disorder symptomatology is needed for a participant to endorse the item. Item difficulty ranged from − 0.72 to 1.03 logits. The calibration results showed that the most difficult to agree item was “Feel that others pressure me to eat” (logit = 1.03), whereas the least difficult to agree item was “Am terrified about being overweight” (logit =  − 0.72). The item separation index was 9.39, indicating that the EAT-26 items were well distributed across the measurement scale. The separation reliability of the items was 0.99, pointing to a high degree of confidence in replicating the placement of the items within the measurement error of another sample.Table 3Item summary of Rasch calibration in EAT-26 Scale


	Item
	Calibration logits
	SE logits
	Infit MNSQ
	Outfit MNSQ

	Q20. Feel that others pressure me to eat
	1.03
	0.06
	1.37
	1.24

	Q4. Have gone on eating binges where I feel that I may not be able to stop
	0.63
	0.05
	1.31
	1.21

	Q24. Like my stomach to be empty
	0.55
	0.05
	1.19
	1.09

	Q2. Avoid eating when I am hungry
	0.40
	0.05
	0.83
	0.94

	Q16. Avoid foods with sugar in them
	0.15
	0.04
	1.00
	1.03

	Q10. Feel extremely guilty after eating
	0.15
	0.04
	0.75
	0.67

	Q18. Feel that food controls my life
	0.13
	0.04
	1.13
	1.05

	Q5. Cut my food into small pieces
	0.00
	0.04
	1.43
	1.68

	Q22. Feel uncomfortable after eating sweets
	− 0.01
	0.04
	0.83
	0.81

	Q21. Give too much time and thought to food
	− 0.02
	0.04
	0.98
	0.93

	Q17. Eat diet foods
	− 0.02
	0.04
	0.69
	0.76

	Q7. Particularly avoid foods with a high carbohydrate content (i.e., bread, rice, potatoes, etc.)
	− 0.06
	0.04
	0.97
	1.02

	Q23. Engage in dieting behavior
	− 0.15
	0.04
	0.67
	0.74

	Q14. Am preoccupied with the thought of having fat on my body
	− 0.18
	0.04
	1.04
	1.00

	Q3. Find myself preoccupied with food
	− 0.20
	0.04
	0.94
	1.07

	Q11. Am preoccupied with a desire to be thinner
	− 0.42
	0.04
	0.79
	0.79

	Q12. Think about burning up calories when I exercise
	− 0.62
	0.04
	1.34
	1.37

	Q6. Aware of the calorie content of foods that I eat
	− 0.64
	0.04
	1.11
	1.24

	Q1. Am terrified about being overweight
	− 0.72
	0.04
	1.19
	1.18


SE Standard errors; MNSQ mean square residuals



Individual level of eating disorder
The person’s ability level, or individual level of risk of having an eating disorder, was estimated through the Rasch calibration process in logits, wherein a higher logit value corresponds to a higher risk of EDs. The average of EAT levels was -0.72 (SD = 0.77). The range of risk level of all participants was from − 5.00 to 0.99 logits, indicating a wide spread of risk. Person separation was 2.51, denoting that person’s ability are separated along the measurement continuum indicating that the EAT-26 is sensitive enough to distinguish about 3 statistically distinct strata, which is acceptable. Person separation reliability was 0.86, signifying an acceptable degree of confidence in replicating placement of persons within a measurement error.
Differential item functioning
Differential item functioning (DIF) analyses were completed for sex and obesity status. None of the items functioned differently across sex with no items having a statistically significant (p < 0.001) and M-H DIF size > 0.43 logits. For DIF analysis for the obesity status subgroups, items 3, 12, 14, 18 and 20 were flagged, reflecting differences in item difficulty between people with obesity (BMI ≥ 30 kg/m2) and individuals without obesity. Specifically, items 12, 14 and 20 were more difficult to agree for participants with obesity (logits =  − 0.36, − 0.07 and 1.19) than participants without obesity (logits =  − 1.03, − 0.36, and 0.76), whereas participants with obesity(logits =  − 0.32 and − 0.08) were more likely to agree with items 3 and 18 than participants without obesity (logits = 0.02 and 0.64).
Discussion
The purpose of this study was to examine the psychometric properties of the 26-item Eating Attitudes Test (EAT-26) using Rasch Analysis in adult men and women from (1) a college/university and (2) individuals with overweight and obesity enrolled a behavioral weight management program. These two samples were combined in the current study to evaluate the psychometric properties of the EAT-26 and to determine if the instrument functions differently based on subgroup affiliations.
Model data fit indicated a total of 7 misfit items which were removed from the final analysis based on unacceptable infit and outfit mean square residual values. Of the 7 items removed from analysis, the majority were in the oral control factor (items 8: “Feel that others would prefer if I ate more,” 13: “Other people think that I am too thin,” 15: “Take longer than others to eat my meal,” and 19: “Display self-control around food”). The oral control factor pertains to self-control of eating and perceived pressure from others to gain weight [5]. Item-difficulty identified item 20: “I feel that others pressure me to eat” as the most difficult to agree (logit = 1.03), while the least difficult item to agree was item 1: “I am terrified about being overweight” (logit =  − 0.72). Given the current study sample average BMI was 33.87 and an estimated 58% had obesity based on BMI ≥ 30, the majority of participants in the sample rated the fears of being overweight item consistently “always,” or “often.” It is well-established that people with overweight and obesity experience bias, discrimination, and ridicule based on body shape and size [53, 54]. Internalized weight bias, also known as weight self-stigma, occurs when an individual with overweight or obesity internalizes negative beliefs and stereotypes about people in larger bodies [55]. It is possible that fear of being overweight was rated “always” or “often” across this sample, in part, because of internalized weight bias from those with overweight and obesity. Items related to food-preoccupation (described by the tendency to experience excessive food-related thinking) showed lower difficulty level in participants with obesity. This could partially be explained by the fact that participants in group 2 were enrolled in a weight management program and may be more concerned about their weight and food intake than a person with obesity who did not enroll in a weight management program. Previous findings indicate that adults with overweight and obesity who were randomly assigned to a daily energy restriction diet (high-protein, meal replacement program) experienced greater preoccupation with food than those assigned to a daily energy restriction program with alternate day fasting [56]. Item 9 “ I vomit after I have eaten,“ item 25 “I have the impulse to vomit after meals,” and item 26 “I enjoy trying new rich foods” were also removed as a result of unacceptable infit/outfit statistics. Removal of items 9 and 25 could be a result of a known decline in bulimia nervosa incidence rate over time [57]. Furthermore, the use of such transparent items that ask about purging behaviors could elicit social desirability bias in participants where they may be less likely to endorse items that include stigmatizing behaviors [58]. Lastly, item 26 could have flagged for inadequate infit/outfit statistics given some people in the present sample were enrolled in a behavioral weight loss program. This is consistent with other findings that suggest individuals with overweight and obesity enrolled in a 12-month weight loss program had a greater tendency to avoid foods high in refined carbohydrates [59]. After removal of items 8, 9, 13, 15, 19, 25 and 26, the remaining 19 items exhibited fit appropriate to the expectations of the model.
The item-person map shows that the items differentiated participants with moderate to high levels of eating disorder risk and did not differentiate between those with low risk for having an eating disorder (< − 1 logits). This allows the positions of item difficulties and person abilities screened to be easily examined visually and to note any gaps. Identification of gaps in item distribution could be used to help guide the development of new items and remove the duplicated items. No items from the EAT-26 discriminated people at lower risk of disordered eating. It is important to incorporate screening tools that differentiate participants at all risk levels for developing an eating disorder, including those who are considered “low risk.” The use of tools that adequately identify participants at all risk levels of developing an ED is especially critical if future research were to longitudinally examine disordered eating over time. Longitudinal study of eating disorders using the EAT-26 may be inappropriate since it does not properly identify those at low risk. For example, Richardson et al. [60] examined the relationship between financial difficulties and eating attitudes in university students and observed higher eating attitudes scores at baseline significantly predicted greater financial difficulties at 3–4 months. However, in light of the current study findings, these findings may be due to the psychometric limitations of the instrument in that it did not adequately discriminate participants at lower levels of eating disorder risk and use of a different eating disorder measure would be more appropriate. Additionally, items 10: “Feel extremely guilty after eating,” 16: “Avoid foods with sugar in them,” and 18: “Feel that food controls my life,” all fell on the same difficulty level of the item-person map. Items 17: “Eat diet foods,” 21: “Give too much time and thought to food,” 22: “Feel uncomfortable after eating sweets,” 5: “Cut my food into small pieces,” and 7: “Particularly avoid food with a high carbohydrate content” all loaded on the same level of the item-person map.
DIF analysis indicated that roughly 25% of the items retained in the EAT-26 differed based on having a BMI of ≥ 30. Items 3 (“I find myself preoccupied with food”), 12 (“I think about burning up calories when I exercise”), 14 (“I am preoccupied with the thought of having fat on my body”), 18 (“I feel that food controls my life”), and 20 (“I feel that others pressure me to eat”) functioned differently as a result of obesity status (obese vs. non-obese). Despite having the same risk for disordered eating, items 12, 14, and 20 were more difficult for individuals with obesity to rate “always” or “usually” than individuals without obesity. Additionally, individuals with obesity were more likely to agree with items 3 and 18 than individuals without obesity. These findings are consistent with the literature on obesity, namely that preoccupations with body and food can serve as predictors to disordered eating and chronic dieting [61, 62]. Furthermore, dieters have shown to report higher food and dieting-related thoughts than non-dieters [63]. The tendency of food preoccupation and the belief that food controls life within individuals with obesity is similar to findings reported in Desai et al. [25], namely that participants with overweight were more likely than their normal weight peers to be preoccupied with food. Findings in the present study are somewhat aligned with other work that utilized DIF to examine item bias by BMI status on the 8-item Eating Attitudes Test (EAT-8). One item on the EAT-8 functioned differently by BMI: “I am preoccupied with a desire to be thinner,” where individuals with higher BMIs reported greater preoccupation with thinness [64]. This item was not shown to differ by obesity status in the present study. It is plausible that this discrepancy could come from differences in BMI categorization. Thielemann et al. [64] recruited a large enough sample to examine DIF across all BMI categories (underweight, normal weight, overweight, and obesity) while the present study was powered to examine only those with obesity and those without obesity (dichotomous).
No items functioned differently based on sex. This finding is promising given the ED treatment issues pertinent to men, which includes: stereotypes of EDs as a “woman’s issue,” muscularity-oriented disordered eating as distinct from how EDs present in female populations, and inadequate health literacy among health practitioners in the field of EDs [32, 33, 65]. Schaefer et al. [21] reported no evidence of clinically significant differential item functioning in the EAT-26 in undergraduate men and women. Unlike the present findings related to differential functioning and sex with the EAT-26, the 12-item short form of the Eating Disorder Examination Questionnaire (EDE-QS) was examined using a Rasch analysis and differential item functioning was observed across sex groups [66]. Additionally, Thielemann et al. [64] found DIF by gender with respect to item 1 “I eat diet foods,” 4 “I feel uncomfortable after eating sweets,” and 6 “I am terrified about being overweight” on the EAT-8 [64]. It is imperative to continue to assess sex differential functioning for EDs in other eating disorder instruments since EDs in men are underdiagnosed and many men fail to recognize disordered patterns of behavior because of cultural influences of EDs as a woman’s illness [67, 68].
As shown in Table 2, the six-category Likert-type rating scale did not function well. Thresholds did not advance in order with category 1 = none, category 2 =  − 0.74, category 3 =  − 0.66, category 4 = 0.60, category 5 = 0.19, category 6 = 0.61. This indicates that a different response format is warranted. In the current study, the “Never” response option was selected 31.56% of the time, “Rarely” was selected 22.65% of the time, “Sometimes” was selected 23.33% of the time, “Often” was selected 9.5% of the time, “Usually” was selected 7.71% of the time, and “Always” was selected 5.25% of the time. Of the six-categories, there are several infrequently selected (“Always,” “Usually,” and “Often”) and one category used more frequently than other (“Never”). These findings are consistent with other work that found lower endorsements on other ED self-report measures, particularly for restrained eating-items for people with overweight and obesity [69]. Lower endorsements of Likert responses “Always,” “Often,” and “Usually” in a nonclinical sample is not unusual when the EAT-26 is applied in a non-clinical sample. It is somewhat expected that the distribution of scores on the EAT-26 in a non-clinical sample would be positively skewed, as seen in the present study. The problems inherent in the six-category Likert-type rating scale functioning of the EAT-26 may partially explain why previous studies have observed insufficient sensitivity to detect a full or partial ED and why use of the EAT-26 within samples with overweight recommend a cut-off score of 11 instead of the originally proposed cut-off score of 20 [25, 70].
Strengths of this study include an adequate sample that consists of both adult men and women and participants from different BMI categories. Additionally, the utilization of Rasch analysis overcomes several limitations of traditional methods based on classical test theory. The current study contributes to what is known about EDs, particularly in identifying differences in the EAT-26 measure amongst people with obesity. Finally, the generalizability of these findings is appropriate for others who may want to incorporate an ED questionnaire into a program or clinical trial to screen for participant eligibility or monitor disordered eating development for those enrolled in a weight-focused intervention. Because our sample includes college students and adults enrolled in a behavioral weight loss program, these findings are applicable to those working in obesity and weight loss interventions.
There are several limitations of this study. First, the EAT-26 yields a referral index that is based on three criteria: (1) the total score of the EAT-26, (2) participant responses to behavioral questions around eating symptoms and weight loss, and (3) the individual’s BMI. This study only examined the 26 items of the EAT-26 and did not take into account the other two criteria for referring respondents to a qualified professional. Previous findings show higher BMI is positively correlated with EAT-26 scores [71]. These findings contrast the recommendation of the tool using BMI, which encourages professional evaluation for a possible eating disorder if a person falls in the “extremely underweight” category compared to age-matched population norms (eat-26.com). Future work should compare differences in behavioral questions of the EAT-26 to determine if there are any problematic differences between people of different BMIs. For example, if the behavioral questions do not detect disordered eating in people at elevated BMIs because of the way the questions are designed and not because of the individual’s disordered eating behaviors, then this would further add support for the development of a separate tool that assesses disordered eating in people in larger bodies.
Social desirability is a possibility when it comes to self-report measures, especially those on sensitive topics such as EDs. It is possible participants may have responded to questions on the EAT-26 in order to present themselves in a positive light. Individuals in the sample of individuals with overweight and obesity seeking weight loss treatment may have answered in a way that indicates less ED severity in order to receive treatment. This has been observed in other work, particularly that social desirability affects the assessment of eating behavior [72]. Future work should investigate the psychometric quality of eating disorder instruments and include a measure to account for social desirability, such as the Marlow-Crowne Social Desirability Scale [73]. The EAT-26 was included as an eligibility screening tool for a behavioral weight loss intervention for some adults in the current sample. It is possible that participants were aware of eligibility requirements specified in the informed consent and failed to report disordered eating patterns within the EAT-26 with the intention of enrolling in the program. Chandler and Paolacci [74] noted the pitfalls of relying on participant self-report to determine eligibility and show participants can misrepresent relevant study inclusion criterion. The current study utilized two samples from previous studies to evaluate the EAT-26 across a variety of participants who represent a variety of demographic variables. Neither of the previous studies incorporated any additional measure of eating disorder severity or clinical diagnoses to confirm the likelihood of an ED or asked participants about diagnostic status. Concurrent or convergent validity evidences are ideal, and we recognize this as a limitation in the present study. Another limitation of this study is the lack of confirmed cases of EDs in this sample. If the current study had a record of diagnosed EDs, this would allow study of the efficacy of the EAT-26 to detect ED risk. Additionally, the Rasch analysis could be used to understand differential functioning of the EAT-26 based on eating disorder type (e.g., AN, BN, and binge eating).
As previously noted in the methods, the current study combined a sample of university students with adults enrolled in a behavioral weight loss program. Eligibility criteria were different for the two studies, where university students were required to be 18 and older while those enrolled in the behavioral weight loss program had more stringent inclusion and exclusion criteria based on previous health history and chronic medical conditions. For adults enrolled in the behavioral weight loss program (group 2), one exclusionary criterion was disordered eating based on EAT-26 scores. However, only two prospective participants were excluded from participation (group 2) based on EAT-26 scores in the original study. As a result, it is not believed the current study is reflective of selection bias as it pertains to the EAT-26 scores available and analyzed.
Conclusions
In conclusion, use of the EAT-26 to screen for EDs is cautioned based on the findings of the current study and the significant limitations of the EAT-26. Findings in the current study can only be generalized to those individuals with overweight and obesity who opted to participate in a behavioral weight management program, and are not representative of other individuals with overweight and obesity, such as those who may opt for bariatric surgery or other forms of weight control as well as those who do not opt for any weight control method. Future work should investigate whether the EAT-26 performs adequately in other samples of individuals with overweight and obesity who select other methods of weight control (bariatric surgery or other weight management programs) and those who do not seek weight control methods (nondieters). Participants with the same level of disordered eating responded differently to certain eating disorder items on the EAT-26 as a result of differences in weight. Historically, EDs have been thought to only impact “skinny, white, affluent girls” (SWAG stereotype) [75]. However, findings from young adults illustrate that individuals with overweight and obesity are among the highest at risk of developing eating disorder symptoms, while those who fall in underweight BMI categories report the lowest risk [76, 77]. This study addresses the need to psychometrically evaluate measures of disordered eating in populations of people with obesity [78]. Findings from the present study confirm that the EAT-26 is not a good tool to use for the purpose of screening for low-risk EDs in a weight-loss treatment seeking sample of people with BMIs in the overweight and obese range. Future studies that screen for disordered eating in adults with overweight and obesity should rely primarily on interview assessments to detect binge eating behaviors and self-report measures to provide additional context on severity and shape and weight-related concerns [78]. Additionally, the use of an instrument that better detects EDs in people at higher BMIs could help surveillance in community-based programs that use dietary restriction to address overweight or obesity. Given the EAT-26 was designed to screen for AN and not specifically designed to identify the risk of EDs in people with higher body weights, a more appropriate screening tool should be adopted for the purpose of screening for risk of ED (including those at low risk for ED) in people with higher body weights, especially when applied to those seeking weight-loss treatment.
Acknowledgements
Not applicable.

Author contributions
NP was involved in project design and conception. NP submitted to IRB, submitted the paper for publication, and was a major contributor in literature searching and writing of the manuscript. MJ analyzed and interpreted the data and was a major contributor in the writing of the manuscript. AC was involved in project conception, helped with original data collection and provided edits to the manuscript. NVL provided project oversight and reviewed/edited the manuscript. LP assisted with original data collection and provided edits/revisions of the manuscript drafts. SH was involved in project conception, provided project oversight and reviewed/edited the manuscript. MK was involved in project conception, provided project oversight, analyzed and interpreted the data, and was a major contributor in the writing of the manuscript. All authors read and approved the final manuscript.

Funding
Authors MJ and MK were compensated for data analysis. This project utilized secondary data. The original research was supported by the National Institutes of Health (NIH) grant R01-DK076063.

Availability of data and materials
The datasets used and/or analyzed during the current study are available from the corresponding author on reasonable request.

Declarations
Ethics approval and consent to participate
This study (1584665-1) was reviewed and considered not human subjects research through the Institutional Review Board (IRB) at Northern Arizona University. Participants in the original studies provided consent prior to participation.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.


References
	1.
Galmiche M, Déchelotte P, Lambert G, Tavolacci MP. Prevalence of eating disorders over the 2000–2018 period: a systematic literature review. Am J Clin Nutr. 2019;109(5):1402–13.PubMed

	2.
Chesney E, Goodwin GM, Fazel S. Risks of all-cause and suicide mortality in mental disorders: a meta-review. World Psychiatry. 2014;13(2):153–60.PubMedPubMedCentral

	3.
Garner DM, Garfinkel PE. The eating attitudes test: an index of the symptoms of anorexia nervosa. Psychol Med. 1979;9(2):273–9.PubMed

	4.
Mintz LB, O’Halloran MS. The eating attitudes test: validation with DSM-IV eating disorder criteria. J Pers Assess. 2000;74(3):489–503.PubMed

	5.
Garner DM, Olmsted MP, Bohr Y, Garfinkel PE. The eating attitudes test: psychometric features and clinical correlates. Psychol Med. 1982;12(4):871–8.PubMed

	6.
Garfinkel PE, Newman A. The eating attitudes test: twenty-five years later. Eat Weight Disord Stud Anorex Bulim Obes. 2001;6(1):1–21.

	7.
Gross J, Rosen JC, Leitenberg H, Willmuth ME. Validity of the eating attitudes test and the eating disorders inventory in bulimia nervosa. J Consult Clin Psychol. 1986;54(6):875.PubMed

	8.
Ahmadi S, Moloodi R, Zarbaksh MR, Ghaderi A. Psychometric properties of the eating attitude test-26 for female Iranian students. Eat Weight Disord Stud Anorex Bulim Obes. 2014;19(2):183–9.

	9.
Ambrosi-Randić N, Pokrajac-Bulian A. Psychometric properties of the eating attitudes test and children’s eating attitudes test in Croatia. Eat Weight Disord Stud Anorex Bulim Obes. 2005;10(4):e76-82.

	10.
Choudry IY, Mumford DB. A pilot study of eating disorders in Mirpur (Pakistan) using an Urdu version of the eating attitudes test. Int J Eat Disord. 1992;11(3):243–51.

	11.
Doninger GL, Enders CK, Burnett KF. Validity evidence for Eating Attitudes Test scores in a sample of female college athletes. Meas Phys Educ Exerc Sci. 2005;9(1):35–49.

	12.
Douka A, Grammatopoulou E, Skordilis E, Koutsouki D. Factor analysis and cut-off score of the 26-item eating attitudes test in a Greek sample. Biol Exercise. 2009; 5(1).

	13.
Engelsen BK, Hagtvet KA. The dimensionality of the 12-item version of the eating attitudes test: confirmatory factor analyses. Scand J Psychol. 1999;40(4):293–300.PubMed

	14.
Koslowsky M, Scheinberg Z, Bleich A, Mark M, Apter A, Danon Y, Solomon Z. The factor structure and criterion validity of the short form of the eating attitudes test. J Pers Assess. 1992;58(1):27–35.PubMed

	15.
Ocker LB, Lam ET, Jensen BE, Zhang JJ. Psychometric properties of the eating attitudes test. Meas Phys Educ Exerc Sci. 2007;11(1):25–48.

	16.
Park J, Beaudet MP. Eating attitudes and their correlates among Canadian women concerned about their weight. Eur Eat Disord Rev. 2007;15(4):311–20.PubMed

	17.
Rogoza R, Brytek-Matera A, Garner D. Analysis of the EAT-26 in a non-clinical sample. Arch Psychiatry Psychother. 2016;18(2):54–8.

	18.
Costarelli V, Antonopoulou K, Mavrovounioti C. Psychosocial characteristics in relation to disordered eating attitudes in Greek adolescents. Eur Eat Disord Rev. 2011;19(4):322–30.PubMed

	19.
Musaiger AO, Al-Kandari FI, Al-Mannai M, Al-Faraj AM, Bouriki FA, Shehab FS, Al-Dabous LA, Al-Qalaf WB. Disordered eating attitudes among university students in Kuwait: the role of gender and obesity. Int J Prevent Med. 2016;7:67.

	20.
Rivas T, Bersabé R, Jiménez M, Berrocal C. The eating attitudes test (EAT-26): reliability and validity in Spanish female samples. Span J Psychol. 2010;13(2):1044–56.PubMed

	21.
Schaefer LM, Anderson LM, Simone M, O’Connor SM, Zickgraf H, Anderson DA, Rodgers RF, Thompson JK. Gender-based differential item functioning in measures of eating pathology. Int J Eat Disord. 2019;52(9):1047–51.PubMedPubMedCentral

	22.
Lambourne K, Washburn RA, Gibson C, Sullivan DK, Goetz J, Lee R, Smith BK, Mayo MS, Donnelly JE. Weight management by phone conference call: a comparison with a traditional face-to-face clinic. Rationale and design for a randomized equivalence trial. Contemp Clin Trials. 2012;33(5):1044–55.PubMedPubMedCentral

	23.
Orbitello B, Ciano R, Corsaro M, Rocco PL, Taboga C, Tonutti L, Armellini M, Balestrieri M. The EAT-26 as screening instrument for clinical nutrition unit attenders. Int J Obes. 2006;30(6):977–81.

	24.
Osei-Assibey G, Kyrou I, Kumar S, Saravanan P, Matyka KA. Self-reported psychosocial health in obese patients before and after weight loss. J Obes. 2010;29:2010.

	25.
Desai MN, Miller WC, Staples B, Bravender T. Risk factors associated with overweight and obesity in college students. J Am Coll Health. 2008;57(1):109–14.PubMed

	26.
Hay P, Girosi F, Mond J. Prevalence and sociodemographic correlates of DSM-5 eating disorders in the Australian population. J Eat Disord. 2015;3(1):1–7.

	27.
American Psychiatric Association A. Diagnostic and statistical manual of mental disorders. Washington, DC: American Psychiatric Association; 1980 Jan 1.

	28.
McCuen-Wurst C, Ruggieri M, Allison KC. Disordered eating and obesity: associations between binge eating-disorder, night-eating syndrome, and weight-related co-morbidities. Ann N Y Acad Sci. 2018;1411(1):96.PubMed

	29.
Westerberg DP, Waitz M. Binge-eating disorder. Osteopath Fam Physician. 2013;5(6):230–3.

	30.
Shingleton RM, Thompson-Brenner H, Thompson DR, Pratt EM, Franko DL. Gender differences in clinical trials of binge eating disorder: an analysis of aggregated data. J Consult Clin Psychol. 2015;83(2):382.PubMedPubMedCentral

	31.
Striegel RH, Bedrosian R, Wang C, Schwartz S. Why men should be included in research on binge eating: results from a comparison of psychosocial impairment in men and women. Int J Eat Disord. 2012;45(2):233–40.PubMed

	32.
Thapliyal P, Conti J, Bandara RS, Hay P. “It exists”: an exploratory study of treatment experiences in men with eating disorders. Aust Psychol. 2020;55(5):534–45.

	33.
Murray SB, Nagata JM, Griffiths S, Calzo JP, Brown TA, Mitchison D, Blashill AJ, Mond JM. The enigma of male eating disorders: a critical review and synthesis. Clin Psychol Rev. 2017;1(57):1–11.

	34.
Darcy AM, Lin IH. Are we asking the right questions? A review of assessment of males with eating disorders. Eat Disord. 2012;20(5):416–26.PubMed

	35.
Hudson JI, Hiripi E, Pope HG Jr, Kessler RC. The prevalence and correlates of eating disorders in the National Comorbidity Survey Replication. Biol Psychiat. 2007;61(3):348–58.PubMed

	36.
Mitchison D, Hay P, Slewa-Younan S, Mond J. The changing demographic profile of eating disorder behaviors in the community. BMC Public Health. 2014;14(1):1–9.

	37.
Andrich D. Controversy and the Rasch model: a characteristic of incompatible paradigms? Med Care. 2004;1:I7-16.

	38.
Tennant A, Conaghan PG. The Rasch measurement model in rheumatology: what is it and why use it? When should it be applied, and what should one look for in a Rasch paper? Arthritis Care Res. 2007;57(8):1358–62.

	39.
Bond TG, Yan Z, Stonne G, Beltyukova S. Making measures, setting standards, and Rasch regression. In: Applying the Rasch model: fundamental measurement in the human sciences 2015 (pp. 187–225). Routledge.

	40.
Kang SJ, Kang M. Rasch calibration of perceived weights of different sports games. Meas Phys Educ Exerc Sci. 2006;10(1):51–66.

	41.
Rasch G. Studies in mathematical psychology: I. Probabilistic models for some intelligence and attainment tests.

	42.
Brinthaupt TM, Kang M. Many-faceted rasch calibration: an example using the self-talk scale. Assessment. 2014;21(2):241–9.PubMed

	43.
Cordier R, Joosten A, Clavé PE, Schindler AN, Bülow MA, Demir NU, Arslan SS, Speyer RE. Evaluating the psychometric properties of the Eating Assessment Tool (EAT-10) using Rasch analysis. Dysphagia. 2017;32(2):250–60.PubMed

	44.
Wade T. Eating attitudes test. In: Wade T, editor. Encyclopedia of feeding and eating disorders. Singapore: Springer; 2017.

	45.
Lee S, Kwok K, Liau C, Leung T. Screening Chinese patients with eating disorders using the eating attitudes test in Hong Kong. Int J Eat Disord. 2002;32(1):91–7.PubMed

	46.
Linacre JM. What do infit and outfit, mean-square and standardized mean? Rasch Measure Trans. 2002;16(2):878.

	47.
Linacre JM. Winsteps® Rasch measurement computer program User’s Guide. Portland, Oregon: Winsteps.com. Available from https://​www.​winsteps.​com/​. 2021.

	48.
Linacre JM. Optimizing rating scale category effectiveness. J Appl Meas. 2002;3(1):85–106.PubMed

	49.
Fisher RA. Statistical methods for research workers. In: Breakthroughs in statistics 1992 (pp 66–70). Springer, New York, NY.

	50.
Wright BD, Masters GN. Rating scale analysis. MESA Press; 1982.

	51.
Myers ND, Wolfe EW, Feltz DL, Penfield RD. Identifying differential item functioning of rating scale items with the Rasch model: an introduction and an application. Meas Phys Educ Exerc Sci. 2006;10(4):215–40.

	52.
Zwick R, Thayer DT, Lewis C. An empirical Bayes approach to mantel-Haenszel DIF analysis. J Educ Meas. 1999;36(1):1–28.

	53.
Puhl RM, Heuer CA. The stigma of obesity: a review and update. Obesity. 2009;17(5):941.PubMed

	54.
Puhl RM, Heuer CA. Obesity stigma: important considerations for public health. Am J Public Health. 2010;100(6):1019–28.PubMedPubMedCentral

	55.
Brownell KD, Puhl RM. Stigmatized patients’ right to equal treatment. AMA J Ethics. 2006;8(5):298–302.

	56.
Bowen J, Brindal E, James-Martin G, Noakes M. Randomized trial of a high protein, partial meal replacement program with or without alternate day fasting: similar effects on weight loss, retention status, nutritional, metabolic, and behavioral outcomes. Nutrients. 2018;10(9):1145.PubMedCentral

	57.
van Eeden AE, van Hoeken D, Hoek HW. Incidence, prevalence and mortality of anorexia nervosa and bulimia nervosa. Curr Opin Psychiatry. 2021;34(6):515.PubMedPubMedCentral

	58.
Brelet L, Flaudias V, Désert M, Guillaume S, Llorca PM, Boirie Y. Stigmatization toward People with Anorexia Nervosa, Bulimia Nervosa, and binge eating disorder: a scoping review. Nutrients. 2021;13(8):2834.PubMedPubMedCentral

	59.
Aronica L, Rigdon J, Offringa LC, Stefanick ML, Gardner CD. Examining differences between overweight women and men in 12-month weight loss study comparing healthy low-carbohydrate vs low-fat diets. Int J Obes. 2021;45(1):225–34.

	60.
Richardson T, Elliott P, Waller G, Bell L. Longitudinal relationships between financial difficulties and eating attitudes in undergraduate students. Int J Eat Disord. 2015;48(5):517–21.PubMed

	61.
Sharpe H, Griffiths S, Choo TH, Eisenberg ME, Mitchison D, Wall M, Neumark-Sztainer D. The relative importance of dissatisfaction, overvaluation and preoccupation with weight and shape for predicting onset of disordered eating behaviors and depressive symptoms over 15 years. Int J Eat Disord. 2018;51(10):1168–75.PubMedPubMedCentral

	62.
Mason TB, Smith KE, Crosby RD, Engel SG, Wonderlich SA. Examination of momentary maintenance factors and eating disorder behaviors and cognitions using ecological momentary assessment. Eat Disord. 2021;29(1):42–55.PubMed

	63.
Jones N, Rogers PJ. Preoccupation, food, and failure: an investigation of cognitive performance deficits in dieters. Int J Eat Disord. 2003;33(2):185–92.PubMed

	64.
Thielemann D, Richter F, Strauss B, Braehler E, Altmann U, Berger U. Differential item functioning in brief instruments of disordered eating. Eur J Psychol Assess. 2018;35:823–33.

	65.
Kinasz K, Accurso EC, Kass AE, Le Grange D. Does sex matter in the clinical presentation of eating disorders in youth? J Adolesc Health. 2016;58(4):410–6.PubMedPubMedCentral

	66.
He J, Sun S, Fan X. Validation of the 12-item short form of the eating disorder examination questionnaire in the Chinese context: confirmatory factor analysis and Rasch analysis. Eat Weight Disord Stud Anorex Bulim Obes. 2021;26(1):201–9.

	67.
Räisänen U, Hunt K. The role of gendered constructions of eating disorders in delayed help-seeking in men: a qualitative interview study. BMJ Open. 2014;4(4):e004342.PubMedPubMedCentral

	68.
Strother E, Lemberg R, Stanford SC, Turberville D. Eating disorders in men: underdiagnosed, undertreated, and misunderstood. Eat Disord. 2012;20(5):346–55.PubMedPubMedCentral

	69.
Forbush KT, Song Q, Tay L, Gould SR, Chapa DA, Cushing CC, Ptomey LT. Do differences between individuals who are healthy weight or overweight on self-report measures of disinhibited eating and restrained eating reflect reality or item “bias”? Psychol Assess. 2020;32(6):553.PubMed

	70.
Rivas T, Bersabé R, Jiménez M, Berrocal C. The eating attitudes test (EAT-26): reliability and validity in Spanish female samples. Span J Psychol. 2010;13(2):1044–56.PubMed

	71.
Rouzitalab T, Gargari BP, Amirsasan R, Jafarabadi MA, Naeimi AF, Sanoobar M. The relationship of disordered eating attitudes with body composition and anthropometric indices in physical education students. Iran Red Crescent Med J. 2015;17(11):e20727.PubMedPubMedCentral

	72.
Poínhos R, Oliveira BM, Correia F. Eating behavior in Portuguese higher education students: the effect of social desirability. Nutrition. 2015;31(2):310–4.PubMed

	73.
Reynolds WM. Development of reliable and valid short forms of the Marlowe-Crowne Social Desirability Scale. J Clin Psychol. 1982;38(1):119–25.

	74.
Chandler JJ, Paolacci G. Lie for a dime: When most prescreening responses are honest but most study participants are impostors. Soc Psychol Personal Sci. 2017;8(5):500–8.

	75.
Sonneville KR, Lipson SK. Disparities in eating disorder diagnosis and treatment according to weight status, race/ethnicity, socioeconomic background, and sex among college students. Int J Eat Disord. 2018;51(6):518–26.PubMed

	76.
Kass AE, Jones M, Kolko RP, Altman M, Fitzsimmons-Craft EE, Eichen DM, Balantekin KN, Trockel M, Taylor CB, Wilfley DE. Universal prevention efforts should address eating disorder pathology across the weight spectrum: Implications for screening and intervention on college campuses. Eat Behav. 2017;1(25):74–80.

	77.
Lipson SK, Sonneville KR. Eating disorder symptoms among undergraduate and graduate students at 12 US colleges and universities. Eat Behav. 2017;1(24):81–8.

	78.
Parker K, Brennan L. Measurement of disordered eating in bariatric surgery candidates: a systematic review of the literature. Obes Res Clin Pract. 2015;9:12–25.PubMed



Publisher's Note
Springer Nature remains neutral with regard to jurisdictional claims in published maps and institutional affiliations.


OEBPS/navigation.xhtml

    
      Contents


      
        		Psychometric properties of the 26-item eating attitudes test (EAT-26): an application of rasch analysis


      


    
    
      Landmarks


      
        		Body Matter


      


    
  

OEBPS/images/40337_2022_580_Fig2_HTML.png
1

-4

PERSONS -

<Higher ED risk>|<More difficult>

. T

#

#

##

Niii

il
lidissiis
Niiiiiiii
Biiii
CHEEEE
Biisiiiiid
CEEEEE
CHEEEREEE
CHER RS
#EtH
#EtH
CHERE
#HEH#

b
#
H

S
#

MAP - ITEM
+ EAT_020
IT
| EAT 04
| EAT 024
|'S EAT Q2
|
| EAT Q10

S+M EAT Q17
| EAT 014
| EAT 03
|'S EAT Q11
|
| EAT 012

M| EAT 01
IT
+
|
|
|

S|
|
|
|
+
|

Tl
|
|
|
|
|
+
|
|
|
|
|
|
|

+

EAT_Q16
EAT_Q21
EAT_Q23

EAT_Q6

<lower ED risk>|<Less difficult>

EAT_Q18
EAT_Q22

EAT Q5

EAT_Q7





OEBPS/css/envelope.png





OEBPS/images/40337_2022_580_Fig1_HTML.png
KHEHHOOHD P WOX T

m o

Ho=zO0OwonoMnx

o

1
11 333333 6

22222222%*2 33 **555555

222 331 22 3x* 5555
2222 333 11 224%x*x%x4 5555
2222 33 *KEKK2KG 3%44 5555

12222 3333 4444551*%6 22 334444 55555]
| 333333 444445555666 11112222 3333%444444 |

kKR kKR kKR Kk kK Kk KKK KKK 6666 TIT L krkhkkkrkhkkkkkkk kK ok ko

-3 -2 -1 0 1 2 3





OEBPS/images/40337_2022_580_Article_TeX_Equa.png
Ln [Pnjk/l - Pnj(k—l)] = D,-C;—F;





OEBPS/css/sidebar.gif





