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Abstract

:

Negative emotions and chronic stress trigger abnormal compensatory behaviors known as emotional eating (EE). EE is a well-known mediator for increased body mass index and weight gain. Our aim was to analyze the factor structure and validity and reliability of the Emotional Eater Questionnaire (EEQ) in a sample of 200 Romanian adults with excess weight. Principal component analysis (PCA) was used to assess the construct validity. The mindful eating questionnaire (MEQ) was used to test concurrent validity. Cronbach’s alpha and Spearman correlations were used to analyze internal and external reliability. The socio-demographic characteristics were used as factors for convergent validity. PCA revealed the existence of three major factors, disinhibition, type of food, and guilt, which accounted for 64.9% of the variance. Concurrent validity showed medium to large associations with MEQ (r = 0.650; p < 0.001) and a large association with the emotional subscale of MEQ (r = 0.732; p < 0.001). Reliability was adequate with Cronbach’s alfa = 0.841 and ICC = 0.775. In a multivariate model, the highest contribution to the EE score was the age (beta = −0.327), followed by feminine gender (beta = 0.321), high levels of perceived stress (beta = 0.215), BMI (beta = 0.184) and lower perceived health status (beta = 0.184). The Romanian version of the EEQ is a reliable and valid tool for measuring emotional eating in adults with excess weight.
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1. Introduction


For most individuals, acute negative emotions decrease food intake due to increasing associated internal sensations of satiety [1,2]. In some individuals though, negative emotions and chronic stress trigger abnormal compensatory behaviours. Emotional eating, referring to eating in response to negative emotions and stress, is a well-known mediator for increased body mass index and weight gain [3,4].



Long-term outcomes of restricted diets for people with excess weight are not satisfactory, with weight regain and lack of beneficial health outcomes mostly being reported [5,6]. Dieters are especially at risk of increasing their food intake in stressful conditions due to disinhibition caused by stress acting on self-control ability [3].



In adults, emotion regulation difficulties are likely to be reported by individuals with excess weight as opposed to individuals with normal weight, along with a lack of planning strategies and emotional awareness, with lower ability to observe, notice, and trust body sensations [7]. Concurrent retrospective and actual high-emotional eater status predicts higher body mass [8]. Difficulty in emotion regulation strategy are reported to affect adherence to treatment in individuals with obesity [9]. Emotional regulation strategies in controlling obesity and food intake are reported as successful in all ages [10,11,12,13], but only current emotional eater status, not former, was associated with weight loss for up to two years [8].



With this in mind, we consider that having a validated tool for the determination of the emotional eater status in individuals with excess weight is a necessity to increase the success of interventions aimed at weight reduction. Our purpose was to determine the validity and reliability of the Emotional Eater Questionnaire (EEQ), developed by Garaulet [14], in a Romanian adult population with excess weight, to be further used in subsequent clinical practice and research. Our hypotheses were that, by using the exploratory factor analysis, a structure similar to the results of Garaulet will emerge and the values of coefficients for internal and external will be greater than the recommended thresholds.




2. Materials and Methods


The Emotional Eater Questionnaire was developed by Garaulet [14] and includes 10 items. It was validated in several other countries [15,16,17,18] and used as an assessment tool in several projects focused on eating disturbances [17,19,20,21,22,23,24]. This questionnaire answered the need for an instrument to be used both in research and clinical practice well, and is compliant, easily understood by patients, and interpreted by investigators using the interpretation scale developed by Garaulet. The dimensions of this instrument (Disinhibition, Type of Food, and Guilt) are straightforward and may encourage early and adequate interventions.



First, two independent persons translated the questionnaire from English to Romanian, and then back to English. By comparing the two English versions, minor corrections could be performed in the Romanian draft version. This version was further pretested by a panel of 12 volunteers. Each question was tested for ease of understanding and the maintenance of a sense similar to that conveyed in English, with minor improvements made to some phrases. The final version of the questionnaire in Romanian (Supplemental Material: Romanian version of the Emotional Eater Questionnaire) was further used for our purposes. An electronic collection tool was used to collect the answers from the respondents. The questionnaire was promoted on social media and enlarged social circles.



A sample of 495 individuals from the general population was recruited, mostly in the online environment between June–July 2022 for a project with a larger purpose running at the Victor Babes University of Medicine and Pharmacy Timisoara, Romania. Though all types of participants responded to the questionnaire, for the point of this validation, only individuals with BMI ≥ 25 kg/m2 (n = 200) were included. The height and weight for the calculation of the BMI were self-reported.



Construct validity was tested using the exploratory factor analysis, which is the method of choice to test equivalence, especially when validating a questionnaire in another language [25]. We hypothesized that a structure similar to Garaulet’s would emerge.



The recently validated Romanian Mindful Eating Questionnaire by Serban et al. [26] was used to test its concurrent validity. Correlational analysis was assessed between EEQ score and MEQ and EEQ and MEQ’s five subscales: Awareness, Distraction, Disinhibition, Emotional and External. We hypothesized that the correlation between the questionnaires and relevant subscales will be significant.



Internal reliability was assessed by Cronbach’s alpha statistics. External reliability was performed on a subset of participants (n = 25), who responded a second time to the EEQ four weeks after the first evaluation, and was assessed by the intraclass correlation coefficient (ICC). We hypothesized that the coefficients would be acceptable with Cronbach’s alpha > 0.7 [27] and ICC > 0.75 [28].



In convergent validity using the socio-demographic factors, the EEQ score was tested as an univariate, and then as a multivariate. We hypothesized that EEQ scores would be influenced by demographic variables, as reported in the literature.



Several other variables, besides EEQ and MEQ-specific questions, were collected and further used as factors: gender, age, self-reported weight and height, self-evaluation of health status (with five possible ordinal categories from excellent to poor), self-evaluation of perceived stress level (ordinal categories from 1 to 10, higher scores associated with higher levels of stress) and marital status (nominal with 6 categories).



2.1. Ethics Approval


The ethics approval for this research protocol was obtained from the Scientific Research Vice-rectorate of Victor Babes University of Medicine and Pharmacy Timisoara, Romania with number 12722 on 14 June 2022. All subjects included in the study provided informed consent before participation.




2.2. Data Management and Data Analysis


IMB-SPSS version 21 was used to process the data. Using the original instruction for scoring provided by Garaulet [14], each item was scored from 0 = Never; 1 = Sometimes; 2 = Generally; 3 = Always. Higher scores are associated with a higher status of emotional eating. MEQ score and scores of the subscales were obtained as recommended by Framson [29].



Body mass index (BMI) was calculated as the fraction of the weight in kilograms divided by the squared height in meters. Some of the demographic variables were re-coded, such as self-evaluation of health status (excellent and very good versus others). The perceived level of stress was re-coded in a dichotomic manner (up to 6 points-low stress versus 7 and over-high stress) and marital status was recorded as with a partner (married or in a relationship) versus without a partner.



The normality of the distribution was tested with the Kolmogorov–Wilson test. Continuous data assuming parametric distribution are presented as means and standard deviations. Categorical data are presented as percentages. For comparing parametric data on a two-category factor, the t-test was used. For the correlation, the Pearson correlation was used. The size effect was obtained for the Pearson correlation by squaring the Pearson r value that was obtained as part of the test. Cronbach’s alpha was used to assess the internal reliability and the intraclass correlation coefficient was used for the external reliability. PCA was used to verify the factor structure of the questionnaire. A linear regression model was built using the EE score as a dependent variable and the socio-demographic characteristics as independent variables.





3. Results


Participants had a mean age of 37.9 years with an SD of 11.7 years, ranging from 18 to 78 years. The BMI ranged from 25 to 58.7 kg/m2, with a mean of 30.1 kg/m2 and an SD of 4.8 kg/m2. The feminine gender represents 72.5% (145) of the group, 24.0% (48) of the sample evaluated their health status as excellent or very good and 51.5% reported high levels of stress. The demographic characteristics of the sample are presented in Table 1.



3.1. Construct Validity


The EEQ was analysed by principal component factor analysis (PCA) with varimax rotation and Kaiser normalization. The overall Kaiser–Meyer–Olkin measure of sampling adequacy was 0.85. Bartlett’s test for sphericity produced a significant result (p < 0.001), indicating that the correlations between items were sufficiently large for PCA. Hence, our preliminary analyses confirmed the appropriateness of PCA for the data. Three factors had eigenvalues over Kaiser’s criterion of 1 (Figure 1). The three factors explained 64.9% of the overall variance. Using the threshold of 0.4 for factor loadings, the items that were clustered in the same components suggest that Factor 1, which includes questions 4, 5, 6, 8, 9, and 10, represents disinhibition, explaining 28.7% of the variance. Factor 2, which includes questions 2, 3, and 4 represents the type of food, and explains 20.1% of the variance. Factor 3, which includes questions 1 and 7, represents guilt and explains 16.1% of the variance. Factor loading after rotation of each item is shown in Table 2.




3.2. Concurrent Validity


The concurrent validity of the EEQ was calculated using Pearson’s product-moment correlations with MEQ and the emotional subscale of MEQ as another relevant measure of acceptance. Significant correlation emerged between scores of EEQ and MEQ (r = 0.650, p < 0.001) and between scores of EEQ and the emotional subscale of MEQ (r = 0.732, p < 0.001).




3.3. Reliability


Cronbach’s alpha for the total EEQ was 0.841. For subscales, it ranged from 0.654 in the Guilt subscale to 0.829 in the Disinhibition subscale. The intraclass correlation coefficient was 0.775 for the whole questionnaire and for subscales it ranged from 0.584 in Guilt to 0.780 in Disinhibition (Table 3).




3.4. Convergent Validity


Univariate analysis showed a higher level of emotional eating in females, individuals reporting higher levels of stress and lower levels of health status evaluation. EE scores correlate significantly with BMI and age (Table 4).



Table 5 contains demographic significant predictors of emotional eater score. Female gender, levels of stress, perceived health status, age and BMI were the independent variables that contributed significantly to the model. All but age were influenced positively the EE scores. The highest contribution to EE score is the age (beta = −0.327), followed by gender (beta = 0.321), high levels of perceived stress (beta = 0.215), BMI (beta = 0.184) and lower perceived health status (beta = 0.184).





4. Discussion


This study aimed to analyse the psychometric properties of the EEQ in a sample of Romanian adults with excess weight. This validation is part of a larger interest of our research team on obesity and follows the recent validation of the Framson’s Mindful Eating Questionnaire (MEQ) with 28 items in the general population. The Garaulet’s Emotional Eater Questionnaire was chosen to be also validated in Romanian because of its practical use during medical consultations and research, with only 10 items.



Construct validity results were consistent with findings reported by Garaulet [14], who found that the 10-item EEQ had a good fit for a three-dimensional factor structure: Disinhibition, Type of food, and Guilt (Table 2). While the items gathered in the factors Disinhibition and Guilt in our work are identical to the report of Garaulet [14], the factor Type of food includes item number four: Do you have problems controlling the amount of certain types of food you eat, in addition to the two items contained in the original report. While this question is also part of the Disinhibition factor, where the emphasis is the action on control, it also, at the conceptual level, fits in the Type of food factor that includes information about craving for specific foods and the degree of dependence to sweet foods, especially chocolate. By adding this item to the Type of food factor, we consider that it completes the general picture by adding information about the quantity of food. There is proof that the way different cultures understand and respond to a question depends on the conceptualization and operationalization of the specific construct tested [30].



The correlation of EEQ to Romanian MEQ (28) had a medium to large effect size, but the correlation with the emotional subscale of MEQ indicated a large effect size, similar to what Garaulet [14] has reported.



The Cronbach’s alpha (Table 3) analysis showed that the Romanian EEQ was a reliable tool to be used in this group. The internal consistency of the EEQ factors ranged from 0.65 to 0.83 for Cronbach’s alpha, indicating moderate to high cohesion between the items of each factor for measuring specific emotional eating behaviour. The Romanian EEQ summary scale was 0.84, which is comparable to that reported by Gonzales (0.84) [15], Nashwan (0.753) [16] and Arslantas (0.84) [18]. The test-retest reliability (Table 3) of the Romanian EEQ with a four-week interval showed an adequate agreement between testing with an ICC of 0.78. Three factors (Disinhibition, Type of food, and Guilt) achieved a medium to good reliability ranging from 0.584 for Guilt to 0.780 for Disinhibition.



For convergent validity, four variables were considered factors: gender, perception of health status, perception stress of stress levels, BMI (kg/m2) and age (years). These factors were tested in univariate (Table 4) and multivariate analysis (Table 5).



Lately, emotional eating has been extensively used to investigate feeding behaviour during lockdowns in COVID-19 [17,20,22,23,24,31,32,33,34]. In studies investigating the relationship between short-term modification of body weight and emotional eating, the authors found that individuals gaining weight had higher emotional eating scores than those who maintained weight or decreased weight [17,31,32]. During COVID-19 lockdowns, Navarro-Cruz et al. [20] have reported that, although in the univariate analysis, lifestyle and emotional feeding behaviour were the main factors associated with self-reported weight gain of ≥5%, in a random-effects model, the interaction between lifestyle and emotional eating explained 2% of the variances, while 64% were due to lifestyle deterioration. The same study [20] has found an increase in sweet or stuffed cookies and cakes as the main predictor in the weight gain category. In a study performed with women [33] in which the authors asked themselves what the feeding patterns of individuals with high-emotional eating were, the main predictors were high fat intake, number of meals, sugar consumption, energy intake, and fast-food intake frequency, among other demographic variables. Answering the same question in individuals with abdominal obesity, Betancourt-Nunez [35] reported a negative association between the high-emotional eating category and healthy dietary patterns that included fruits, vegetables, olive oil, oilseeds, legumes, fish, and seafood with an OR of 0.53; 95% CI: 0.33, 0.88 and positively with the snacks and fast-food dietary patterns that included sweet bread, breakfast cereal, corn, potato, desserts, sweets, sugar, fast-food with an OR of 1.88; 95% CI: 1.17, 3.03. The connection between consumption of highly palatable foods and the risk of developing a short-time modification of eating behaviour and weight gain [36,37] and substance abuse [38] has been previously established. In individuals with excess weight, cross-sectional studies have reported a higher prevalence of highly palatable food intake [36,39].



In a seven-year longitudinal study, Konttinen et al. [40] found that depression and development of obesity and abdominal obesity are linked through a behaviour mechanism represented by emotional eating. Several results underline that EE scores increase as the nutritional evaluation of individuals shifts from underweight to obese in a stepwise manner [22,24,33]. Our study showed that even among individuals with excess weight, an increase in BMI by one unit increases the EE score by 0.23 units (Table 5).



In comparison to individuals who perceive their health status as high, our study showed that those with low perceived health status increase their emotional eating score by 2.3 points when all other variables are constant in the model. The literature on the direct effect of perceived health status on emotional eating is scarce. One path to explain this connection is through the presence of chronic disease. In a review by Quick et al. [41], which focuses on chronic disease and emotional eating, the authors have uncovered that, associated with some chronic diseases such as type 1 diabetes, cystic fibrosis, coeliac disease, or inflammatory bowels syndrome, there is an increased prevalence of both eating disorders such as anorexia nervosa or bulimia nervosa and disordered eating such as emotional eating, disinhibited eating, restraint eating, night eating and binge eating. Another path to explain the connection between perceived health status and emotional eating is through the positive effect of chronic diseases on stress levels. In a large study that included information on 229,293 adults [42], the authors reported that standardized coefficients of linear regression for stress have increased from beta = 5.58 for one chronic disease to beta = 20.17 for four or more chronic diseases, compared with individuals with no chronic conditions.



Higher levels of stress are associated with emotional eating, both in our report and shown in several others [33,43,44]. These reports have completed the picture by adding sleep disorders in the connection between stress and emotional eating. In a longitudinal study [40], shorter sleep duration exacerbated the causality pattern between emotional eating and accumulation of excess weight. Nurses assigned to COVID-19 units compared with nurses from non-COVID-19 units were 2.62 times more likely to pertain to higher EEQ categories, but age, nursing experience, and quality of life were not statistically different between the groups [16]. In a randomized controlled trial [45], exposure to similar levels of stress in obese and lean individuals resulted in higher levels of cortisol in obese compared to normal weight individuals, without differences in the food intake in a subsequent meal served under laboratory conditions, but with higher levels of restrained eating measured in the group with obesity.



In our sample, each one-year increase in age was associated in the multivariate model with a decrease by 0.16 units of the EE score (Table 5). The relationship between age and the degree of emotional eating has been previously reported [46,47,48,49]. Samuel et al. [48] found that expressive suppression, a main emotion regulation technique, had a stronger relationship with emotional eating in younger adults, decreased in middle-aged adults, and was insignificant in older adults. Reappraisal is used by individuals as an early method of the down-regulation of emotions and behavioural expression without impacting the memory. Suppression, by inhibiting the display of inner feelings, decreases only behavioural expression and impairs memory. The extensive use of expressive suppression was found to be an obstacle in emotional expression [50].



Our finding is consistent with previous studies [16,23,24,44,49] that document a higher prevalence of emotional eating in women compared to men. In our study, with the female gender, the emotional eating score increases by 4.5 points when controlling for the effects of other variables in the model. These differences between genders can be partly explained by physiological differences [51,52,53] due to the interaction of oestrogen and progesterone across the menstrual cycle in females.



Since participants volunteered to participate, the bias of selection might be of concern. Our validation was performed on adults with excess weight, similar to the original validation method [14]. Others that used the same questionnaire successfully validated the instrument using individuals with normal range BMI [15,16,20,32] or adolescents [17].




5. Conclusions


The Romanian version of the EEQ is a reliable and valid tool for measuring emotional eating in adults with excess weight and could be a relevant tool in our war against obesity. Construct, concurrent and convergent validity, and internal and external reliability were adequate and support the further use of the Romanian version of EEQ to preselect patients with overweight and obesity who are also emotional eaters to participate in specific behavioural therapies that could consolidate the weight loss for a longer time.








Supplementary Materials


The following supporting information can be downloaded at: https://www.mdpi.com/article/10.3390/nu15010026/s1, Table S1: The Emotional Eater Questionnaire (English/Romanian version).





Author Contributions


S.P. and C.L.S. designed the research; S.P., D.M.S., A.M.B., S.U. and C.L.S. participated in the preliminary steps, designed the online tool and collected the questionnaires; D.M.S. performed data management; C.L.S. analyzed the data; S.P. and A.M.B. drafted the manuscript; C.L.S. and S.U. critically reviewed the manuscript. All authors have read and agreed to the published version of the manuscript.




Funding


This research received no external funding.




Institutional Review Board Statement


The ethics approval for this research protocol was obtained from the Scientific Research Vice-rectorate of Victor Babes University of Medicine and Pharmacy Timisoara, Romania with number 12722 from 14 June 2022.




Informed Consent Statement


Informed consent was obtained from all subjects involved in the study.




Data Availability Statement


The datasets used and/or analysed during the current study are available from the corresponding author on reasonable request.




Conflicts of Interest


The authors declare no conflict of interest.




References


	



Ans, A.H.; Anjum, I.; Satija, V.; Inayat, A.; Asghar, Z.; Akram, I.; Shrestha, B. Neurohormonal Regulation of Appetite and Its Relationship with Stress: A Mini Literature Review. Cureus 2018, 10, e3032. [Google Scholar] [CrossRef] [PubMed]

	



Chrousos, G.P. Stress and Disorders of the Stress System. Nat. Rev. Endocrinol. 2009, 5, 374–381. [Google Scholar] [CrossRef] [PubMed]

	



van Strien, T. Causes of Emotional Eating and Matched Treatment of Obesity. Curr. Diab. Rep. 2018, 18, 35. [Google Scholar] [CrossRef] [PubMed]

	



Chao, A.M.; Jastreboff, A.M.; White, M.A.; Grilo, C.M.; Sinha, R. Stress, Cortisol, and Other Appetite-Related Hormones: Prospective Prediction of 6-Month Changes in Food Cravings and Weight. Obesity 2017, 25, 713–720. [Google Scholar] [CrossRef]

	



LeBlanc, E.L.; Patnode, C.D.; Webber, E.M.; Redmond, N.; Rushkin, M.; O’Connor, E.A. Behavioral and Pharmacotherapy Weight Loss Interventions to Prevent Obesity-Related Morbidity and Mortality in Adults: An Updated Systematic Review for the U.S. Preventive Services Task Force; U.S. Preventive Services Task Force Evidence Syntheses, Formerly Systematic Evidence Reviews; Agency for Healthcare Research and Quality (US): Rockville, MD, USA, 2018. [Google Scholar]

	



Langeveld, M.; DeVries, J.H. The Long-Term Effect of Energy Restricted Diets for Treating Obesity. Obesity 2015, 23, 1529–1538. [Google Scholar] [CrossRef]

	



Willem, C.; Gandolphe, M.-C.; Roussel, M.; Verkindt, H.; Pattou, F.; Nandrino, J.-L. Difficulties in Emotion Regulation and Deficits in Interoceptive Awareness in Moderate and Severe Obesity. Eat. Weight Disord. 2019, 24, 633–644. [Google Scholar] [CrossRef]

	



Chwyl, C.; Berry, M.P.; Manasse, S.M.; Forman, E.M. Rethinking Emotional Eating: Retrospective and Momentary Indices of Emotional Eating Represent Distinct Constructs. Appetite 2021, 167, 105604. [Google Scholar] [CrossRef]

	



Bianciardi, E.; Imperatori, C.; Innamorati, M.; Fabbricatore, M.; Monacelli, A.M.; Pelle, M.; Siracusano, A.; Niolu, C.; Gentileschi, P. Measuring Knowledge, Attitudes, and Barriers to Medication Adherence in Potential Bariatric Surgery Patients. Obes. Surg. 2021, 31, 4045–4054. [Google Scholar] [CrossRef]

	



Aparicio, E.; Canals, J.; Arija, V.; Henauw, S.D.; Michels, N. The Role of Emotion Regulation in Childhood Obesity: Implications for Prevention and Treatment. Nutr. Res. Rev. 2016, 29, 17–29. [Google Scholar] [CrossRef]

	



Forman, E.M.; Butryn, M.L.; Hoffman, K.L.; Herbert, J.D. An Open Trial of an Acceptance-Based Behavioral Intervention for Weight Loss. Cogn. Behav. Pract. 2009, 16, 223–235. [Google Scholar] [CrossRef]

	



O’Reilly, G.A.; Cook, L.; Spruijt-Metz, D.; Black, D.S. Mindfulness-Based Interventions for Obesity-Related Eating Behaviours: A Literature Review. Obes. Rev. 2014, 15, 453–461. [Google Scholar] [CrossRef] [PubMed]

	



Reinelt, T.; Petermann, F.; Bauer, F.; Bauer, C. Emotion Regulation Strategies Predict Weight Loss during an Inpatient Obesity Treatment for Adolescents. Obes. Sci. Pract. 2020, 6, 293–299. [Google Scholar] [CrossRef] [PubMed]

	



Garaulet, M.; Canteras, M.; Morales, E.; López-Guimera, G.; Sánchez-Carracedo, D.; Corbalán-Tutau, M.D. Validation of a Questionnaire on Emotional Eating for Use in Cases of Obesity: The Emotional Eater Questionnaire (EEQ). Nutr. Hosp. 2012, 27, 645–651. [Google Scholar] [CrossRef] [PubMed]

	



González, M. Validación del Cuestionario de Comedor Emocional (CCE) en Chile. Gen 2018, 72, 21–24. [Google Scholar]

	



Nashwan, A.J.; Villar, R.C.; Al-Qudimat, A.R.; Kader, N.; Alabdulla, M.; Abujaber, A.A.; Al-Jabry, M.M.; Harkous, M.; Philip, A.; Ali, R.; et al. Quality of Life, Sleep Quality, Depression, Anxiety, Stress, Eating Habits, and Social Bounds in Nurses during the Coronavirus Disease 2019 Pandemic in Qatar (The PROTECTOR Study): A Cross-Sectional, Comparative Study. J. Pers. Med. 2021, 11, 918. [Google Scholar] [CrossRef]

	



Skolmowska, D.; Głąbska, D.; Guzek, D. Body Mass and Emotional Eating: Emotional Eater Questionnaire (EEQ) in the Polish Adolescents’ COVID-19 Experience (PLACE-19) Study. Nutrients 2022, 14, 828. [Google Scholar] [CrossRef]

	



Arslantaş, H.; Dereboy, F.; Yüksel, R.; İnalkaç, S. Validity and Reliability of the Turkish Version of the Emotional Eater Questionnaire (EEQ-TR). Turk. J. Psychiatry 2020, 31, 122–130. [Google Scholar] [CrossRef]

	



López-Moreno, M.; Garcés-Rimón, M.; Miguel, M.; Iglesias López, M.T. Adherence to Mediterranean Diet, Alcohol Consumption and Emotional Eating in Spanish University Students. Nutrients 2021, 13, 3174. [Google Scholar] [CrossRef]

	



Navarro-Cruz, A.R.; Kammar-García, A.; Mancilla-Galindo, J.; Quezada-Figueroa, G.; Tlalpa-Prisco, M.; Vera-López, O.; Aguilar-Alonso, P.; Lazcano-Hernández, M.; Segura-Badilla, O. Association of Differences in Dietary Behaviours and Lifestyle with Self-Reported Weight Gain during the COVID-19 Lockdown in a University Community from Chile: A Cross-Sectional Study. Nutrients 2021, 13, 3213. [Google Scholar] [CrossRef]

	



Bernabéu, E.; Marchena, C.; Iglesias, M.T. Factor Structure and Psychometric Properties of Emotional Eater Questionnaire (EEQ) in Spanish Colleges. Int. J. Environ. Res. Public. Health 2020, 17, 9090. [Google Scholar] [CrossRef]

	



Barcın-Güzeldere, H.K.; Devrim-Lanpir, A. The Association Between Body Mass Index, Emotional Eating and Perceived Stress during COVID-19 Partial Quarantine in Healthy Adults. Public Health Nutr. 2022, 25, 43–50. [Google Scholar] [CrossRef] [PubMed]

	



Sumalla-Cano, S.; Forbes-Hernández, T.; Aparicio-Obregón, S.; Crespo, J.; Eléxpuru-Zabaleta, M.; Gracia-Villar, M.; Giampieri, F.; Elío, I. Changes in the Lifestyle of the Spanish University Population during Confinement for COVID-19. Int. J. Environ. Res. Public. Health 2022, 19, 2210. [Google Scholar] [CrossRef] [PubMed]

	



Madalı, B.; Alkan, Ş.B.; Örs, E.D.; Ayrancı, M.; Taşkın, H.; Kara, H.H. Emotional Eating Behaviors during the COVID-19 Pandemic: A Cross-Sectional Study. Clin. Nutr. ESPEN 2021, 46, 264–270. [Google Scholar] [CrossRef] [PubMed]

	



Geisinger, K.F. Testing and Assessment in Cross-Cultural Psychology. In Handbook of Psychology: Assessment Psychology; Graham, J.R., Naglieri, J.A., Eds.; John Wiley & Sons, Inc.: Hoboken, NJ, USA, 2003; Volume 10, pp. 95–117. ISBN 978-0-471-38407-6. [Google Scholar]

	



Serban, D.M.; Serban, C.L.; Ursoniu, S.; Putnoky, S.; Moleriu, R.D.; Putnoky, S. Mindful Eating Questionnaire: Validation and Reliability in Romanian Adults. Int. J. Environ. Res. Public. Health 2022, 19, 10517. [Google Scholar] [CrossRef] [PubMed]

	



Tavakol, M.; Dennick, R. Making Sense of Cronbach’s Alpha. Int. J. Med. Educ. 2011, 2, 53–55. [Google Scholar] [CrossRef]

	



Koo, T.K.; Li, M.Y. A Guideline of Selecting and Reporting Intraclass Correlation Coefficients for Reliability Research. J. Chiropr. Med. 2016, 15, 155–163. [Google Scholar] [CrossRef]

	



Framson, C.; Kristal, A.R.; Schenk, J.M.; Littman, A.J.; Zeliadt, S.; Benitez, D. Development and Validation of the Mindful Eating Questionnaire. J. Am. Diet. Assoc. 2009, 109, 1439–1444. [Google Scholar] [CrossRef]

	



Sidani, S.; Guruge, S.; Miranda, J.; Ford-Gilboe, M.; Varcoe, C. Cultural Adaptation and Translation of Measures: An Integrated Method. Res. Nurs. Health 2010, 33, 133–143. [Google Scholar] [CrossRef]

	



Zachary, Z.; Brianna, F.; Brianna, L.; Garrett, P.; Jade, W.; Alyssa, D.; Mikayla, K. Self-Quarantine and Weight Gain Related Risk Factors during the COVID-19 Pandemic. Obes. Res. Clin. Pract. 2020, 14, 210–216. [Google Scholar] [CrossRef]

	



López-Moreno, M.; López, M.T.I.; Miguel, M.; Garcés-Rimón, M. Physical and Psychological Effects Related to Food Habits and Lifestyle Changes Derived from COVID-19 Home Confinement in the Spanish Population. Nutrients 2020, 12, 3445. [Google Scholar] [CrossRef]

	



Al-Musharaf, S. Prevalence and Predictors of Emotional Eating among Healthy Young Saudi Women during the COVID-19 Pandemic. Nutrients 2020, 12, 2923. [Google Scholar] [CrossRef] [PubMed]

	



Bemanian, M.; Mæland, S.; Blomhoff, R.; Rabben, Å.K.; Arnesen, E.K.; Skogen, J.C.; Fadnes, L.T. Emotional Eating in Relation to Worries and Psychological Distress Amid the COVID-19 Pandemic: A Population-Based Survey on Adults in Norway. Int. J. Environ. Res. Public. Health 2021, 18, 130. [Google Scholar] [CrossRef] [PubMed]

	



Betancourt-Núñez, A.; Torres-Castillo, N.; Martínez-López, E.; De Loera-Rodríguez, C.O.; Durán-Barajas, E.; Márquez-Sandoval, F.; Bernal-Orozco, M.F.; Garaulet, M.; Vizmanos, B. Emotional Eating and Dietary Patterns: Reflecting Food Choices in People with and without Abdominal Obesity. Nutrients 2022, 14, 1371. [Google Scholar] [CrossRef] [PubMed]

	



Johnson, F.; Wardle, J. Variety, Palatability, and Obesity. Adv. Nutr. 2014, 5, 851–859. [Google Scholar] [CrossRef]

	



Liu, S.; Globa, A.K.; Mills, F.; Naef, L.; Qiao, M.; Bamji, S.X.; Borgland, S.L. Consumption of Palatable Food Primes Food Approach Behavior by Rapidly Increasing Synaptic Density in the VTA. Proc. Natl. Acad. Sci. USA 2016, 113, 2520–2525. [Google Scholar] [CrossRef]

	



Mehlig, K.; Bogl, L.H.; Hunsberger, M.; Ahrens, W.; Henauw, S.D.; Iguacel, I.; Jilani, H.; Molnár, D.; Pala, V.; Russo, P.; et al. Children’s Propensity to Consume Sugar and Fat Predicts Regular Alcohol Consumption in Adolescence. Public Health Nutr. 2018, 21, 3202–3209. [Google Scholar] [CrossRef]

	



Werrij, M.Q.; Roefs, A.; Janssen, I.; Stapert, D.; Wolters, G.; Mulkens, S.; Hospers, H.J.; Jansen, A. Early Associations with Palatable Foods in Overweight and Obesity Are Not Disinhibition Related but Restraint Related. J. Behav. Ther. Exp. Psychiatry 2009, 40, 136–146. [Google Scholar] [CrossRef]

	



Konttinen, H.; van Strien, T.; Männistö, S.; Jousilahti, P.; Haukkala, A. Depression, Emotional Eating and Long-Term Weight Changes: A Population-Based Prospective Study. Int. J. Behav. Nutr. Phys. Act. 2019, 16, 28. [Google Scholar] [CrossRef]

	



Quick, V.M.; Byrd-Bredbenner, C.; Neumark-Sztainer, D. Chronic Illness and Disordered Eating: A Discussion of the Literature. Adv. Nutr. 2013, 4, 277–286. [Google Scholar] [CrossRef]

	



Vancampfort, D.; Koyanagi, A.; Ward, P.B.; Veronese, N.; Carvalho, A.F.; Solmi, M.; Mugisha, J.; Rosenbaum, S.; De Hert, M.; Stubbs, B. Perceived Stress and Its Relationship With Chronic Medical Conditions and Multimorbidity Among 229,293 Community-Dwelling Adults in 44 Low-and Middle-Income Countries. Am. J. Epidemiol. 2017, 186, 979–989. [Google Scholar] [CrossRef]

	



Choi, O.; Kim, J.; Lee, Y.; Lee, Y.; Song, K. Association between Stress and Dietary Habits, Emotional Eating Behavior and Insomnia of Middle-Aged Men and Women in Seoul and Gyeonggi. Nutr. Res. Pract. 2021, 15, 225–234. [Google Scholar] [CrossRef] [PubMed]

	



Yoldas Ilktac, H.; Savci, C.; Cil Akinci, A. Nutritional Behavior during the COVID-19 Pandemic: The Association of Fear and Sleep Quality with Emotional Eating. Eat. Weight Disord. 2022, 27, 2673–2683. [Google Scholar] [CrossRef] [PubMed]

	



Lorig, F.; Kießl, G.R.R.; Laessle, R.G. Stress-Related Cortisol Response and Laboratory Eating Behavior in Obese Women. Eat. Weight Disord. 2016, 21, 237–243. [Google Scholar] [CrossRef] [PubMed]

	



Bailly, N.; Maître, I.; Amand, M.; Hervé, C.; Alaphilippe, D. The Dutch Eating Behaviour Questionnaire (DEBQ). Assessment of Eating Behaviour in an Aging French Population. Appetite 2012, 59, 853–858. [Google Scholar] [CrossRef] [PubMed]

	



Dakanalis, A.; Zanetti, M.A.; Clerici, M.; Madeddu, F.; Riva, G.; Caccialanza, R. Italian Version of the Dutch Eating Behavior Questionnaire. Psychometric Proprieties and Measurement Invariance across Sex, BMI-Status and Age. Appetite 2013, 71, 187–195. [Google Scholar] [CrossRef]

	



Samuel, L.; Cohen, M. Expressive Suppression and Emotional Eating in Older and Younger Adults: An Exploratory Study. Arch. Gerontol. Geriatr. 2018, 78, 127–131. [Google Scholar] [CrossRef]

	



Elran Barak, R.; Shuval, K.; Li, Q.; Oetjen, R.; Drope, J.; Yaroch, A.L.; Fennis, B.M.; Harding, M. Emotional Eating in Adults: The Role of Sociodemographics, Lifestyle Behaviors, and Self-Regulation—Findings from a U.S. National Study. Int. J. Environ. Res. Public. Health 2021, 18, 1744. [Google Scholar] [CrossRef]

	



Gross, J.J. Emotion Regulation: Affective, Cognitive, and Social Consequences. Psychophysiology 2002, 39, 281–291. [Google Scholar] [CrossRef]

	



Klump, K.L.; Keel, P.K.; Racine, S.E.; Burt, S.A.; Burt, A.S.; Neale, M.; Sisk, C.L.; Boker, S.; Hu, J.Y. The Interactive Effects of Estrogen and Progesterone on Changes in Emotional Eating across the Menstrual Cycle. J. Abnorm. Psychol. 2013, 122, 131–137. [Google Scholar] [CrossRef]

	



Hildebrandt, B.A.; Racine, S.E.; Keel, P.K.; Burt, S.A.; Neale, M.; Boker, S.; Sisk, C.L.; Klump, K.L. The Effects of Ovarian Hormones and Emotional Eating on Changes in Weight Preoccupation across the Menstrual Cycle. Int. J. Eat. Disord. 2015, 48, 477–486. [Google Scholar] [CrossRef]

	



Fowler, N.; Keel, P.K.; Burt, S.A.; Neale, M.; Boker, S.; Sisk, C.L.; Klump, K.L. Associations between Ovarian Hormones and Emotional Eating across the Menstrual Cycle: Do Ovulatory Shifts in Hormones Matter? Int. J. Eat. Disord. 2019, 52, 195–199. [Google Scholar] [CrossRef] [PubMed]








[image: Nutrients 15 00026 g001 550] 





Figure 1. Scree plot of eigenvalues after PCA. 
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Table 1. Demographic characteristics of the sample (n = 200).
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Variables

	
Percentage (Count)






	
Gender

	
Males

	
27.5% (55)




	
Females

	
72.5% (145)




	
Excellent or very good perceived health status

	
Yes

	
24.0% (48)




	
No

	
76.0% (152)




	
High level of perceived stress

	
Yes

	
51.5% (103)




	
No

	
48.5% (97)




	
Relationship

	
In a relationship

	
78.9% (146)




	
Single

	
21.1% (39)




	
Age (years)

	
37.9 (11.7) *




	
BMI (kg/m2)

	
30.1 (4.8) *








* Mean (SD).
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Table 2. Factor loadings After Varimax Rotation with Kaiser Normalization.
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EEQ

	
Structure




	
Disinhibition

	
Type of Food

	
Guilt






	
6. Do you eat more of your favourite food and with less control when you are alone?

	
0.789

	
0.109

	
0.103




	
10. How often do you feel that food controls you, rather than you controlling food?

	
0.708

	
0.314

	
0.203




	
5. Do you eat when you are stressed, angry or bored?

	
0.703

	
0.379

	
−0.133




	
9. When you overeat while on a diet, do you give up and start eating without control, particularly food that you think is fattening?

	
0.667

	
0.207

	
0.217




	
8. Do you feel less control over your diet when you are tired after work at night?

	
0.648

	
−0.020

	
0.397




	
2. Do you crave specific foods?

	
0.107

	
0.774

	
0.170




	
3. Is it difficult for you to stop eating sweet things, especially chocolate?

	
0.162

	
0.757

	
0.173




	
4. Do you have problems controlling the amount of certain types of food you eat?

	
0.467

	
0.670

	
0.040




	
1. Do the weight scales have a great power over you? Can they change your mood?

	
0.012

	
0.299

	
0.815




	
7. Do you feel guilty when eat “forbidden” foods,

like sweets or snacks?

	
0.361

	
0.069

	
0.783








* numbers in bold represent factor loadings of items aggregating into each factor.
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Table 3. Internal and external reliability.
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	Cronbach’s Alpha (n = 200)
	Intraclass Correlation Coefficient (n = 25)





	EEQ
	0.841
	0.775



	Disinhibition
	0.829
	0.780



	Type of food
	0.709
	0.673



	Guilt
	0.654
	0.584
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Table 4. Univariate analysis between EE score and selected demographic variables.
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Variables

	
Measures

	
EE Score

	
p-Value






	
Gender

	
Male

	
Mean (SD)

	
10.7 (5.5)

	
<0.001 *




	
Female

	
14.8 (5.7)




	
Excellent or very good perceived health status

	
Yes

	
Mean (SD)

	
11.9 (6.0)

	
0.017 *




	
No

	
14.3 (5.8)




	
High level of perceived stress

	
Yes

	
Mean (SD)

	
11.8 (5.5)

	
<0.001 *




	
No

	
15.4 (5.8)




	
BMI (kg/m2)

	
r

	
0.202

	
0.004 **




	
Age (years)

	
r

	
−0.190

	
0.007 **








* t-test; ** Pearson correlation.
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Table 5. Linear regression for predicting EE score (n = 200).
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Unstandardised Coefficients

	
Standardized Coefficient

	
95% CI for B




	
B

	
Standard Error

	
Beta

	






	
Constant

	
2.148

	
2.685

	

	
−3.147

	
7.444




	
Feminine Gender

	
4.247

	
0.825

	
0.321

	
2.619

	
5.875




	
Lower perceived health status

	
2.291

	
0.920

	
0.166

	
0.477

	
4.106




	
High level of perceived stress

	
2.543

	
0.728

	
0.215

	
1.108

	
3.978




	
BMI (kg/m2)

	
0.228

	
0.078

	
0.184

	
0.075

	
0.380




	
Age (years)

	
−0.165

	
0.034

	
−0.327

	
−0.232

	
−0.099








Dependent variable: emotional eater score; Independent variables: Gender, perceived stress levels, perceived health status, BMI, age. F(5199) = 16.1, p < 0.001, adjusted R square = 0.274.
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