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Abstract: Background and objective: Obesity is currently one of the major challenges in medicine. 

Research indicates that evaluating eating habits can contribute significantly to the development of 

more effective treatments. This study aims to validate the Eating Behaviors Assessment for Obesity 

(EBA-O) in a sample of Spanish adults with overweight or obesity. Methods: This cross-sectional 

study involved 384 participants and employed confirmatory factor analysis (CFA) to examine the 

factorial structure of the EBA-O. Additionally, McDonald’s ω coefficient and correlations with 

established measures of eating behaviors and psychopathology were run to measure internal 

consistency and convergent validity, respectively. Two-way MANOVA was used to assess the effects 

of sex and body mass index (BMI) categories on EBA-O scores. Results: CFA supported a second-

order five-factor structure for the EBA-O, demonstrating excellent fit indices. The Spanish version of 

the EBA-O exhibited significant correlations with measures of binge eating, food addiction, and 

eating disorder psychopathology. Internal consistency was high (ω = 0.80). Significant effects of sex 

and BMI were observed across EBA-O subscales. Conclusions: The EBA-O appears to be a valid, 

reliable, and easy-to-use instrument for assessing eating behaviors among Spanish-speaking 

individuals with overweight or obesity. Its strong psychometric properties support its use in both 

clinical settings and research, enhancing the development of tailored interventions for this 

population. 

Keywords: obesity; eating behavior; assessment; psychometric properties; test 

 

1. Introduction 

Obesity is a complex metabolic disease with significant implications beyond aesthetics [1–3], and 

it represents a global health challenge affecting more than 2.5 billion adults worldwide. Effective 

treatment requires a comprehensive approach, incorporating interventions that range from 

nutritional education to surgical procedures [4]. 
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Although not classified as a mental disorder by the diagnostic classification criteria (DSM-5 [5] 

or ICD-11 [6]), obesity frequently co-occurs with psychiatric syndromes, resulting in substantial 

clinical, social, and economic burdens [7]. Among the complex and bidirectional associations between 

obesity and mental health, regardless of the nature of these associations, the most prominent is its 

link between obesity and binge eating disorder (BED) [8–10]. Consequently, a thorough assessment 

of the pathological eating behaviors in individuals with obesity is critical for effective clinical 

management. 

Eating behaviors in individuals with obesity are heterogeneous and appear to be associated with 

varying outcomes [11], which has drawn increasing clinical and research attention. Behaviors such 

as binge eating, [12] grazing [13,14] night eating [15], food addiction [16], sweet eating [17], and 

hyperphagia [18] are among the most observed in this population and contribute significantly to the 

complexity of disordered eating. Notably, the study by Caroleo et al. [19] highlighted the clinical 

relevance of differentiating these behaviors, as individuals with obesity can be phenotyped based on 

their specific eating patterns. 

However, assessing these varied eating behaviors can be challenging in clinical settings. 

Currently available tools often require the use of multiple scales, each designed to evaluate a single 

behavior, and typically tailored to patients with eating disorders rather than those with obesity. This 

fragmented approach is time-consuming and may be difficult to interpret, especially for clinicians 

lacking specialized training in eating disorders. Therefore, there is a clear need for a comprehensive, 

reliable, and easy-to-use instrument to streamline the assessment of disordered eating behaviors in 

this population. 

To address this need, Segura-García et al. [20] developed and validated the Eating Behavior 

Assessment for Obesity (EBA-O), an 18-item questionnaire designed to assess the presence and 

severity of five key eating behaviors common in obesity (i.e., night eating, food addiction, sweet 

eating, hyperphagia, and binge eating). The EBA-O has demonstrated strong psychometric properties 

and is available in Italian [20] and Greek [21]. 

Despite its potential utility, a validated Spanish version of the EBA-O is lacking. This study aims 

to fill this gap by examining the psychometric properties of the Spanish adaptation of the EBA-O in 

a sample of overweight and obese individuals from the Spanish population. 

2. Materials and Methods 

2.1. Participants and Procedures 

Between September and December 2023, we recruited participants through social media (e.g., 

Facebook, Instagram, and X of the primary researchers, MJJM, and AAM). We shared a survey link 

that explained the study’s aim, procedures, voluntary participation, utmost confidentiality, 

anonymity, and secure data handling. 

The inclusion criteria were: men and women aged between 18 and 65 years; self-identifying 

Spanish as their primary language; body mass index (BMI) ≥25 kg/m2; willingness to participate and 

provision of valid consent. Participants were excluded in case of current diseases or treatments that 

could affect metabolic processes leading to weight gain or loss; women should not have been 

pregnant or breastfeeding for the last 12 months. 

The survey gathered the tests mentioned below and collected socio-demographic variables such 

as education level, marital status, and employment status. It also recorded anthropometric 

measurements (i.e., self-reported weight and height) and general medical history (current and 

previous mental disorder or active treatment). Only fully completed questionnaires were included in 

the final analysis. 

This study received ethical approval from the Ethics Committee for Human Research of the 

University of Córdoba (reference CEIH 23-23) and was conducted in accordance with the latest 

revision of the Declaration of Helsinki. 
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2.2. Measures 

The Eating Behaviors Assessment for Obesity (EBA-O), originally developed and validated by 

Segura-García et al. [20], underwent a double Italian/Spanish forward/backward translation process. 

Following an initial agreement among translators, a researcher blinded to the original version back 

translated the instrument into Italian to ensure accuracy. To evaluate comprehensibility, the 

preliminary Spanish version was administered online to a group of 15 volunteers from various 

Spanish-speaking countries (i.e., Argentina, Chile, Colombia, Mexico and Spain). All raters 

considered the items clear and easy to understand, with only minor adjustments made to enhance 

cultural sensitivity across different Spanish-speaking populations. Legal authorization for translation 

and adaptation was obtained from the original author. 

The EBA-O comprises 18 items rated on an 8-point Likert scale (rangin from 0 = never to 7 = 

every day) and is designed to assess the presence and severity of five pathological eating behaviors 

commonly associated with obesity (i.e., night eating, food addiction, sweet eating, hyperphagia, and 

binge eating) over the preceding three months (Table 1). 

Table 1. Spanish version of the BEHAVIOR ASSESSMENT FOR OBESITY (EBA-O). 

 

To assess the convergent validity of the Spanish version of the EBA-O, participants completed 

the following validated questionnaires: 

Binge Eating Scale (BES) [22]: The BES is a 16-item self-report measure that assesses binge eating 

severity. Scores are interpreted as follows: <17 (unlikely), 17–27 (possible), and >27 (probable) risk of 

binge eating disorder. McDonald’s ω for the BES in this study was .88. 

Yale Food Addiction Scale (YFAS) [23]: The Spanish version of the YFAS 2.0 was used to assess 

addiction-like eating behavior over the past 12 months. This 35-item scale, scored on an 8-point Likert 

scale (0 = never to 7 = every day), measures 11 symptoms of food addiction. The YFAS 2.0 provides 

two scoring methods: (a) total number of criteria met (range: 0-11), and (b) severity level based on 

DSM-5 criteria for Substance Use Disorder (mild: 2-3 symptoms, moderate: 4-5 symptoms, severe: 6 

or more symptoms). A “food addiction diagnosis” requires meeting at least two criteria plus 

experiencing impairment or distress. The Kuder–Richardson reliability coefficient for the YFAS 2.0 

in this study was .87. 

Eating Disorder Examination-Questionnaire (EDE-Q) [24]: The EDE-Q is a 28-item self-report 

questionnaire that assesses eating disorder psychopathology over the past four weeks. It yields four 

subscale scores (restraint, eating concern, weight concern, and shape concern) and a total score. 
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McDonald’s ω values for the EDE-Q subscales in this study were Restraint (.76), Eating Concern (.78), 

Weight Concern (.77), and Shape Concern (.84). The McDonald’s ω for the total score was .85. 

2.3. Statistical Analysis 

A second-order five-factor model was tested using confirmatory factor analysis (CFA) with the 

open-source JASP software (version 0.18.3)[25]. This analysis aimed to assess the underlying factor 

structure of the EBA-O and validate the suitability of a total score. The diagonally weighted least 

squares (DWLS) estimator, using a polychoric correlation matrix, was selected as it is the most 

appropriate method for modeling ordered data. 

Several indices were used to evaluate the model fit: the relative chi-square (χ2/df), Tucker-Lewis 

index (TLI), comparative fit index (CFI), root mean square error of approximation (RMSEA), and 

standardized root mean square residual (SRMR). Adequate values were defined as TLI and CFI ≥ 0.90 

(adequate) and ≥ 0.95 (very good), RMSEA ≤ 0.08 (adequate) and ≤ 0.05 (very good), and SRMR close 

to 0.08. Additionally, a good fit was indicated by χ2/df values < 3.0, and a very good fit by values < 

2.0, following the guidelines proposed by Hu and Bentler [26]. 

To establish construct validity, correlations between the EBA-O factors and respective 

questionnaires were examined, emphasizing correlation coefficients (r) greater than 0.30, as 

recommended benchmarks. 

A two-way multivariate analysis of variance (MANOVA) with the five factor of the EBA-O as 

dependent variables, and sex and BMI category as independent factors, was carried out. Eta-squared 

(η2) was used to measure the effect size of MANOVA, considering values of 0.01, 0.06, and 0.14 as 

indicating small, medium, and large effects, respectively. The Bonferroni correction was used to 

correct for multiple comparisons (p = 0.05/10 = 0.005). 

3. Results 

After excluding participants who did not meet all inclusion and exclusion criteria, a final sample 

of 384 participants (154 men, 40.1%; 230 women, 59.9%) was analysed. Table 2 summarises the 

characteristics of this sample. 

Table 2. Socio demographic features of the sample. 

  Fr % 

Sex Female 230 59.9 

  Male 154 40.1 

Age  37.2 15.8 

BMI  30.8 4.2 

BMI category 25-30 277 72.2 
 30-35 75 19.4 
 35-40 19 4.9 
 >40 13 3.5 

Education High school 109 28.4 
 University 275 71.6 

Occupation Housewife 5 1.3 
 Not working 17 4.4 
 Working 197 51.3 
 Retired 10 2.6 
 Student 155 40.4 

BMI: Body Mass Index; Fr: frecuency. 
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3.1. Confirmatory Factor Analysis 

The confirmatory factor analysis demonstrated excellent fit indices: CFI = 0.99, TLI = 0.98, 

RMSEA = 0.03, relative chi-square (χ2/df) =1.21, p = 0.002 supporting the tested second-order five-

factor of the Spanish version of the EBA-O model (Figure 1). 

 

Figure 1. Caption. 

3.2. Internal Consistency. 

The internal consistency for the EBA-O total score, as assessed by McDonald’s ω coefficient, was 

high (ω = .80), indicating excellent reliability of the Spanish version. McDonald’s ω for all factors 

indicated good reliability: food addiction (ω = .88), night eating (ω = .65), binge eating (ω = .83), sweet 

eating (ω = .79), and hyperphagia (ω = .82). The factors were highly correlated, with the highest 

correlation observed between factors 1 and 3, and the lowest between factors 4 and 5 (Table 3). 

Table 3. Correlations between factors of the SP-EBA-O. 

  Factor 1 Factor 2 Factor 3 Factor 4 Factor 5 

Factor 1 Food addiction —     

Factor 2 Night eating .367*** —    

Factor 3 Binge eating .638*** .246*** —   

Factor 4 Sweet eating .573*** .256*** .338*** —  

Factor 5 Hyperphagia .402*** .189*** .547*** .188*** — 

*** p< .001. 
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3.3. Concurrent Validity 

Correlation analysis (Table 4) revealed significant correlations between the EBA-O subscales and 

the BES (from r = .401 to .713), YFAS (from r = .342 to .730), and EDE-Q total score (from r = .285 to 

.699). 

Table 4. Results of convergent validity. 

 
Factor 1 

Food 

Addiction 

Factor 2 

Night 

eating 

Factor 3 

Binge 

eating 

Factor 4 Sweet eating Factor 5 Hyperphagia 

BES .713** .401** .771** .496** .464** 

YFAS 2.0 Symptom count .730** .342** .701** .447** .459** 

EDE-Q Total score .659** .285** .699** .405** .356** 

BES: Binge Eating Scale, YFAS 2.0: Yale Food Addiction Scale 2.0. **p < .001. 

3.4. Two-way MANOVA 

Significant differences in EBA-O subscales were observed based on sex (F = 3.559, p = .005; Wilk’s 

lambda = 0.881; η2 = .12), BMI category (F = 3.191, p < .001; Wilk’s lambda = 0.712; η2 = .11), and their 

interaction (F = 2.510, p = .002; Wilk’s lambda = 0.763; η2 = .09). Sex significantly affected the night 

eating subscale (F = 12.523, p = .001; η2 = .08). Similarly, categorical BMI significantly influenced both 

food addiction (F = 5.300, p = .002; η2 = .11) and night eating (F = 12.685, p < .001; η2 = .22) subscales. 

The means and standard deviations of EBA-O factors and the total score are presented in Figure 2. 

 

Figure 2. Caption. 

4. Discussion 

Obesity is a major public health concern due to its high prevalence and its contribution to 

increased morbidity and mortality. Accurately identifying and characterizing eating behaviors is 

essential for the development of effective, individualized therapeutic interventions. To our 

knowledge, this is the first study to validate an instrument designed to comprehensively assess eating 
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behaviors in individuals with overweight or obesity from a native Spanish-speaking population. The 

present research focused on the validation and factorial structure of the Spanish version of the Eating 

Behavior Assessment for Obesity (EBA-O) in a sample of Spanish adults with overweight or obesity. 

Our findings demonstrate that the Spanish version of the EBA-O is a valid and reliable 

instrument comparable to the original Italian version. Confirmatory factor analysis supported a 

second-order five-factor model, consistent with previous validations. The internal consistency of the 

instrument was strong, with global McDonald’s ω coefficient = .80; ranging from .65 to .88 for the 

subscales. These results are in line with those reported by Segura-García et al. and Mavrandrea et al., 

affirming the clinical utility of the EBA-O in Spanish-speaking populations [20,21]. 

The Spanish version of the EBA-O also showed satisfactory convergent validity, showing as 

evidenced by positive and significant correlations with established measures of pathological eating 

behavior, including the BES, the YFAS, and the EDE-Q. These findings further support the 

instrument’s appropriateness for assessing eating behaviors in this population. 

The two-way MANOVA revealed significant differences in EBA-O subscale scores according to 

sex and BMI categories. Specifically, sex significantly influenced the night eating subscale (F = 12.523, 

p = .001, η² = .08), with women reporting higher scores than men. Some studies have reported sex 

differences in night eating patterns [27], whereas others found no consistent differences or suggested 

that these differences may not be stable over time [28]. Very recently Oteri et al. [29] observed that 

while the average scores of night eating were significantly higher among males, females exhibited a 

higher prevalence of night eating (i.e., night eating score ≥ 4). Additionally, the BMI categories 

significantly influenced both food addiction (F = 5.300, p = .002, η² = .11) and night eating (F = 12.685, 

p < .001, η² = .22) subscales, with higher BMI categories associated with higher scores on both 

measures. Oteri et al. [29] found that a higher BMI is associated with greater severity of altered eating 

behaviors, especially food addiction and binge eating, while hyperphagia is related to slower weight 

loss during inpatient stay. In our study, the interaction between sex and BMI was also significant (F 

= 2.510, p = .002, η² = .09), suggesting that these factors may jointly influence eating behaviors. As 

such interactions effects have not been consistently reported in previous research [20,21], further 

studies with larger and more diverse samples are warranted to clarify these relationships. 

This study presents several strengths, such as the use of a rigorous back-translation 

methodology and the inclusion of participants from diverse Spanish-speaking backgrounds to ensure 

both linguistic and conceptual comprehensibility. Nevertheless, certain limitations should be 

acknowledged. The reliance on self-reported data collected through an online questionnaire may 

introduce bias, and the absence of a retest assessment limits the evaluation of the temporal stability 

of the Spanish version of the EBA-O scores. Additionally, future research should evaluate the ability 

of the Spanish EBA-O to effectively capture and differentiate changes in eating behavior within 

clinical populations, as demonstrated by previous studies that highlight its efficacy [30,31]. 

5. Conclusions 

In conclusion, the Spanish version of the EBA-O is a valid and reliable tool for assessing 

disordered eating behaviors in Spanish-speaking individuals with overweight or obesity. Its robust 

psychometric characteristics support its use in both clinical and research contexts. By providing a 

comprehensive and easy-to-use measure, the EBA-O can assist clinicians in identifying 

maladaptative eating patterns and tailoring interventions more effectively for this population. 
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BED Binge eating disorder 

BES Binge Eating Scale 
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CFA Confirmatory factor analysis 

DSM-5 Diagnostic and Statistical Manual of Mental Disorders, Fifth Edition 

DWLS diagonally weighted least squares 

EBA-O Eating Behaviors Assessment for Obesity 

EDE-Q Eating Disorder Examination-Questionnaire 

ICD-11 International Classification of Diseases 11th Revision 
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