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Objectives

The modified Yale Food Addiction Scale 2.0 (mYFAS 2.0) was designed to assess food addiction using a shorter version than the YFAS 2.0. We lack data about the psychometric properties of the mYFAS 2.0 in patients with obesity, as well as studies comparing the psychometric properties of the mYFAS 2.0 versus the full YFAS 2.0. This study aimed to validate the French-language mYFAS 2.0 in a non-clinical population (study 1, n = 250), to determine the yet unknown psychometric properties of this scale in patients with obesity (study 2, n = 345), and to compare the full YFAS 2.0 and the mYFAS 2.0 in terms of food addiction (FA) prevalence and symptoms detection in both populations.



Method

Study 1 included 250 non-clinical individuals (non-underweight and non-obese persons screened negative for eating disorders). Study 2 included 345 bariatric surgery candidates recruited in three centers (Québec, Canada; Reims and Tours, France). The mYFAS 2.0 structure was investigated using confirmatory factorial analyses with tetrachoric correlations. Convergent validity was tested using the full YFAS 2.0, the Binge Eating Scale (both studies), the revised 18-item Three Factor Eating Questionnaire (study 1), the Beck Depression Inventory (study 2), and the body mass index (BMI; both studies).



Results

The mYFAS 2.0 was unidimensional, and had adequate (study 1: KR-20 = .78) and acceptable (study 2: KR-20 = .73) internal consistency. In study 1, the mYFAS 2.0 had good convergent validity with the YFAS 2.0, BMI, binge eating, cognitive restraint, uncontrolled eating and emotional eating; in study 2, the mYFAS 2.0 had good convergent validity with the YFAS 2.0, binge eating, depression, but not BMI. Participants endorsed fewer symptoms with the mYFAS 2.0 than with the YFAS 2.0; FA prevalences were similar between questionnaires in the non-clinical, but not in the clinical sample. A FA ‘diagnosis’ and risk of binge eating disorder were associated but did not completely overlap.



Conclusions

The mYFAS 2.0 has close psychometric properties to the YFAS 2.0 in non-clinical and clinical samples. However, the use of the mYFAS 2.0 in bariatric surgery candidates might lead to a significant underestimation of FA prevalence and number of FA symptoms.
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Highlights

	- The mYFAS 2.0 and full YFAS 2.0 have similar psychometric properties: one-factor structure, acceptable internal consistency, and good convergent validity.


	- In the non-clinical population, the mYFAS 2.0 did not differ from the full YFAS 2.0 in terms of FA prevalence, but it underestimated the number of FA symptoms.


	- In patients with obesity and seeking surgical treatment, the mYFAS 2.0, when compared to the full YFAS 2.0, underestimated the FA prevalence and number of FA symptoms.






Introduction

In the modern food environment, some but not all individuals struggle to control their food intake (1). In some cases, like for drug misuse, it has been proposed that the loss of control over some specific foods (i.e., highly palatable/processed foods that are high fat, high refined carbohydrates, and/or high salt) may be conceptualized as an addictive disorder (2–4). The term “food addiction” (FA) was first proposed by Randolph in 1956 in the second part of the 20th century to describe an excessive/compulsive food intake of these foods (5). Although FA is not included in the current international diagnostic classifications as a standalone disorder, some authors have questioned the validity of the concept and/or its assessment. According to some authors, it is not clear whether high FA scores are a marker of disordered eating problems generally or a specific assessment of “FA” (6). On the other hand, some other authors have argued that food and drug addiction share similar features that may reflect common underlying mechanisms, paving the way for better tailor-based treatment for these patients [for an updated review of the opposing positions on the concept of FA, see Fletcher and Kenny (6)]. The recent increases in non-homeostatic eating and diet-induced obesity, in addition to the development of assessment tools to operationalize FA, have also enhanced scientific interest for this topic (7, 8).

The most commonly used measurement to assess the construct of FA is the Yale Food Addiction Scale (YFAS), which was published in 2009 (9). The YFAS, also named original YFAS, alters the DSM-IV-TR criteria for substance use disorder (SUD) to be applicable to eating behaviors. More specifically, Gearhardt and colleagues hypothesized that some people may develop addictive-like eating symptoms towards specific foods high in fat and/or refined carbohydrate (9). The original version of this self-report questionnaire is composed of 25 items, loading on a single factorial solution, which explores seven symptoms of addictive-like eating toward these foods: loss of control (substances taken in larger amount and for a longer period than intended), inability to cut down (persistent desire or repeated unsuccessful attempt to quit), much time spent (much time/activity to obtain, use, and recover), impact on activities (important social, occupational, or recreational activities given up or reduced), withdrawal [(development of physiological and/or psychological symptoms in response to abstinence or decreased use of these foods, including, but not limited to, headaches, fatigue, irritability, nervousness or sadness); consumption of foods to relieve these withdrawal symptoms (10); for more details on the types of symptoms experienced during withdrawal and the proposed mechanisms underlying withdrawal, see Schulte et al. (11) who designed the Highly Processed Food Withdrawal Scale], use despite problems (use continues despite knowledge of adverse consequences), and tolerance (marked increase in amount to experience the same effects, and marked decrease in effects with the same amounts). Additional items assess clinically significant impairment and distress. A few years later, a shortened version of the YFAS was developed for a quicker screening in epidemiologic studies [the mYFAS; (12)] and encompasses nine items: seven are based on the core symptoms of addictive disorders, and two additional items assess clinically significant impairment and distress, respectively.

More recently, in line with the DSM-5 update in addictive disorders criteria [now called, substance-related and addictive disorders (SRAD)], Gearhardt et al. (13) updated the YFAS and mYFAS to ensure that measurements of the construct reflected these changes. The YFAS 2.0 includes 35 items that assess the 11 SRAD (the original seven symptoms plus the addition of intense cravings, use that causes interpersonal problems, inability to fulfill role obligations, and increased risk of physical harm) DSM-5 criteria toward highly palatable foods plus clinically significant impairment or distress. The shortened mYFAS 2.0 version was then derived from the YFAS 2.0 by selecting one item for each of the 11 diagnostic criteria plus two items to assess clinically significant impairment and distress, respectively (14). In order to better clarify the evolution in the different versions of the YFAS, we provide information regarding the different versions of the original YFAS, original mYFAS, YFAS 2.0, and mYFAS 2.0 in Table 1. The mYFAS 2.0 and YFAS 2.0 have two scoring methods. First, there is a continuous scoring method that summarizes how many of the 11 SRAD criteria an individual endorsed with respect to the consumption of highly palatable foods. Second, the measurement can be scored to assess a ‘diagnostic’ threshold, which can be met if an individual endorses two or more symptoms plus impairment or distress. Although there is no “FA diagnosis” currently recognized in the international diagnostic classifications, this diagnostic threshold is based on the cutoff for a DSM-5 substance use disorder. For individuals who meet the criteria for an YFAS 2.0 ‘diagnosis’ of FA, severity thresholds are also specified (mild = two to three symptoms plus impairment or distress, moderate = four to five symptoms plus impairment or distress, and severe = six or more symptoms plus impairment or distress).


Table 1 | Correspondence between the DSM-IV-TR SUD/DSM-5 SRAD criteria presumably assessed and the original YFAS, original mYFAS, YFAS 2.0, and mYFAS 2.0 items.



Both the YFAS 2.0 and the mYFAS 2.0 have been suggested to be unidimensional, and to have good internal consistency and convergent validity [see for the full YFAS 2.0 and mYFAS 2.0 English versions (13, 14); see for the full YFAS 2.0 other language versions, Arabic (15), Brazilian/Portugese (16), French (17), German (18), Italian (19), and Spanish (20); see for the mYFAS 2.0 other language versions, Italian (21), Portuguese/Brazilian (22)].

Several studies also demonstrated the close association between FA, as assessed by the YFAS 2.0, and psychiatric or psychological factors usually associated with SRAD [see Burrows et al. (23) and Penzenstadler et al. (24) for recent reviews]: impulsivity (25), especially attentional and motor impulsivity (26), higher levels of psychopathology (27–29), poorer emotion regulation skills (30), emotional eating (31), and psychiatric disorders such as mood and anxiety disorders (30, 32), eating disorders (33–35), eating disorder severity (30), and higher suicidality (32) and non-suicidal self-injury (33).

Yet, to our knowledge, whereas the psychometric properties of the YFAS 2.0 have been tested in clinical and non-clinical samples, those of the mYFAS 2.0 were examined exclusively in non-clinical populations (14, 21, 22, 36). Moreover, there is a lack of comparison of the psychometric properties of the mYFAS 2.0 versus full YFAS 2.0 in clinical populations. Finally, a validation of the mYFAS 2.0 for French-speaking populations is also needed.

This study’s primary objective was to assess the factor structure, internal consistency, and convergent validity of the French-speaking mYFAS 2.0 in a non-clinical population (study 1) and in patients with obesity (study 2). We also aimed to compare the FA prevalence, number of FA criteria, and types of FA criteria endorsed with the full YFAS 2.0 and the mYFAS 2.0 in each of these two populations. In the non-clinical population (study 1), we expected to confirm the unidimensionality of the mYFAS 2.0 and to demonstrate its good internal consistency and its good convergent validity, not only with the full YFAS 2.0 but also with measures of eating-related behaviors. We also hypothesized that the mYFAS 2.0 would perform similarly than the full YFAS 2.0 in terms of FA prevalence and number of FA symptoms detection. In the clinical population (study 2), we expected the mYFAS 2.0 to be unidimensional to have a good internal consistency and a good convergent validity not only with the full YFAS 2.0 but also with measures of eating-related behaviors and depression. As the mYFAS 2.0 was initially designed for large epidemiological studies in non-clinical samples, but not clinical samples, we aimed to determine if, in our clinical population, the mYFAS 2.0 and the full YFAS 2.0 would perform equally in terms of both FA prevalence and number of FA symptoms detection. We assumed that the full YFAS 2.0 would perform better than the mYFAS 2.0 in patients with obesity, but not in the non-clinical sample.



Materials and Methods


Study 1: mYFAS 2.0 Properties Among Non-Clinical Individuals


Participants and Procedures

We recruited a non-clinical sample of 250 participants from the community (non-underweight, no-obese persons that did not screened positive for any eating disorders) that stems from a larger sample of 330 persons that has been described previously (17). Participants were told that the study investigated eating behavior, they engaged freely in the study, and there was no financial compensation. This larger sample was recruited at the University of Tours between May 2014 and May 2015 using a web-based questionnaire that was created using Sphinx software [Sphinx Plus 2 version 5.1.0.4; (37)]. Out of these 330 initial participants, we excluded individuals that screened positive for anorexia nervosa (based on the eating disorder diagnostic scale; n = 5), bulimia nervosa (based on the questionnaire on eating and weight patterns-revised; n = 10), and binge eating disorder (based on the questionnaire on eating and weight patterns-revised; n = 14), as well as individuals who had either a body mass index (BMI) < 18.5 kg/m2 (underweight; n = 32) or a BMI equal to or greater than 30 kg/m2 (obesity; n = 28); 7 individuals had both a positive screening for an eating disorder and a BMI < 18.5 kg/m2; 2 persons had both a positive screening for an eating disorder and a BMI > 30 kg/m2. For more details about the cutoffs used to screen for eating disorders, see (17). Table 2 presents the descriptive statistics of our final non-clinical sample (n = 250, including 50% of students and 50% of their family members). Table 3 additionally reports the prevalence, mean number of FA symptoms, and type of FA criteria endorsed in this non-clinical sample.


Table 2 | Descriptive statistics of the non-clinical (study 1) and clinical (study 2) samples.




Table 3 | Non-clinical population (study 1): Comparison of the results obtained with the mYFAS 2.0 and the YFAS 2.0 (n = 250).





Ethical Considerations

For this study, we obtained the approval of a local institutional review board (Tours). We performed all procedures in accordance with the ethical standards described in the 1964 Declaration of Helsinki and its later amendments, as revised in 2013. All participants provided written informed consent prior to their inclusion in the study.



Measurements

We assessed socio-demographic characteristics (i.e., age, gender, and marital status). Self-reported height, current weight, and maximal weight were used to calculate current BMI and previous maximal BMI.


Yale Food Addiction Scale Version 2.0 and Modified Yale Food Addiction Scale 2.0

We used the French version of the Yale Food Addiction scale 2.0 [(17); original version: (13)]. It includes 35 items with two to five questions assessing each of these 11 DSM-5 SRAD criteria in addition to clinically significant impairment or distress, as applied to foods high in fat and/or refined carbohydrates [for more details about the items belonging to each criterion, see Gearhardt et al. (13)]. All questions on the YFAS 2.0 are continuous and have eight frequency response options that range from “Never” (= 0) to “Every Day” (= 7). To reflect diagnostic thresholds, a cutoff for each question was applied to allow for determination of a diagnosis and severity level [see Gearhardt et al., (13) for more details]. For the YFAS 2.0 FA “diagnosis” scoring option, both the symptom count score and the clinical significance criterion are used. The determination of a FA “diagnosis” and its severity level is as follows: no FA if one or fewer symptoms or they do not meet criteria for clinical significance; mild FA if two or three symptoms and clinical significance, moderate FA if four or five symptoms and clinical significance, and severe FA if six or more symptoms and clinical significance.

Akin to the development of the mYFAS (12) from the original YFAS and the mYFAS 2.0 (14) from the YFAS 2.0, the French-speaking mYFAS 2.0 was derived from the French full YFAS 2.0. Items selection for the French-speaking mYFAS 2.0 was based on the same items than those proposed by Schulte and Gearhardt (14) for their original mYFAS 2.0.



Binge Eating Scale

The Binge Eating Scale [BES; (38)] encompasses 16 items designed to assess the severity of binge eating using behavioral, affective, and cognitive symptoms. We considered binge eating as a continuous variable and as a categorical variable (significant binge eating if BES score ≥ 18). We used the validated French version (39). In our sample, Cronbach’s α was .88.



The Revised 18-Item Version of the Three Factor Eating Questionnaire

We used the revised 18-item version of the Three Factor Eating Questionnaire (TFEQ-R18) [original version: (40); French version: (41)] to assess uncontrolled eating (tendency to eat more than usual due to a loss of control over intake accompanied by subjective feelings of hunger), emotional eating (the propensity to eat more in response to emotional triggers), and cognitive restraint (conscious restriction of food intake in order to control body weight or to promote weight loss). We followed the scoring options for the French version described by de Lauzon et al. (41). In our sample, Cronbach’s α were, respectively, .83 for cognitive restraint, .80 for uncontrolled eating, and .86 for emotional eating.




Statistical Analyses

All analyses were conducted using the R statistical package version 3.5.0 (42) with the psych (43) package, except for confirmatory factor analyses that were conducted using the Mplus software (44). Statistical analyses included descriptive statistics, examination of the psychometric properties of the scale (factor structure, internal consistency, convergent validity) and comparison of the results obtained with the short or full versions of the scale (i.e., French-speaking mYFAS 2.0 vs French-speaking YFAS 2.0).

The unidimensionality of the mYFAS 2.0 has been previously demonstrated using an exploratory factor analysis in non-clinical populations (14). To test whether this applies to the French-speaking mYFAS 2.0, we used a first-order confirmatory factor analysis (CFA) based on the 11 diagnostic criteria (each item being considered as a binary variable, like in the mYFAS 2.0 English validation study), with the use of tetrachoric correlations to take into account the dichotomous nature of the data. CFA provides fit indices that assess how the theoretical model fits to the data. We followed the recommendations of Kline (45) and Bentler (46) and used the following indices and commonly reported cutoffs: Comparative fit index (CFI) above 0.90, root mean square error of approximation (RMSEA) under 0.05, and chi-square and adjusted chi-square (i.e., chi-square divided by the degrees of freedom) under 3. For this fit indices, we used a weighted least square means and variance adjusted estimation, which is a robust estimator that does not assume normally distributed variables and provides the best option for modelling categorical data (47).

To assess the internal consistency of the scale, we used Kuder-Richardson alpha (KR-20) and McDonald’s omega. McDonald’s omega is an estimate of the general factor saturation of a test (i.e., in this case, factor analysis); it is an estimate of the scale reliability that has been shown to be a more sensible index of internal consistency—both in relation to alpha and also when compared to other alternatives (48). We used Kayser-Meyer-Olkin (KMO) statistics to assess the sampling adequacy. In line with Falissard et al. recommendation (49), we also evaluated the scale reliability by calculating inter-item correlations and correlations between each individual item and the domain scores omitting the item [correlation values above .20 between an item and its domain score were considered satisfactory; (50)].

After inspection of the distribution of the mYFAS 2.0 scores (skewness = 3.01 ± .15 and kurtosis = 10.35 ± .31) and to assess its convergent validity, we examined the associations with the number of FA symptoms (full French-speaking YFAS 2.0), current BMI, previous maximal BMI, binge eating (BES score), emotional eating, uncontrolled eating, and cognitive restraint (TFEQ-R18 sub-scores) using Spearman’s correlation coefficients. We determined the association between FA diagnosis and the risk of presenting a binge eating disorder (as defined by a BES score ≥ 18) using chi-squared tests (Fisher tests), as well as between FA type (no FA and mild FA vs. moderate and severe FA) and the risk of presenting a binge eating disorder (as defined by a BES score ≥ 18) using chi-squared tests (Fisher tests).

To compare the results obtained with the full and shortened version of the scale, first, in terms of FA “diagnosis” prevalence and prevalence for each of the 11 FA criteria, we used McNemar’s tests; second, for the number of FA symptoms endorsed, we used a Wilcoxon signed-rank test.




Study 2: mYFAS 2.0 Properties Among Patients With Obesity


Participants and Procedures

This cross-sectional study included 345 patients that were candidates for bariatric surgery in three wards specialized in severe obesity (Québec, Canada n = 35, 10.1%; Reims, France n = 121, 35.1%; Tours, France n = 189; 54.8%). The participants were told that the study would enable a better understanding of the difficulties encountered by bariatric surgery candidates, and there was no financial compensation. Although the study was proposed before the approval process for the surgery, they were also told that their results would not impact their treatment and the selection process. The assessment was conducted during the preoperative assessment. Table 2 presents the descriptive statistics of the study population sample. Table 4 additionally reports the prevalence, mean number of FA symptoms and type of FA criteria endorsed in this clinical sample. There was no significant difference in terms of FA prevalence between the three centers (Québec=14.3%; Reims=20.7%; Tours=21.7%; p=.61).


Table 4 | Factor loadings of the modified Yale Food Addiction Scale 2.0 (mYFAS 2.0) in the non-clinical sample and in patients with obesity (confirmatory factor analyses with tetrachoric correlations based on dichotomous data).





Ethical Considerations

This study was approved by the Institutional Review Board of the University Hospital of Tours, France (Ethics Committee in Human Research, IRB number: 2018-057), as well as the Québec Heart and Lung Institute Research Center research ethics committee, Québec City, Canada (2016-2569, 21237), and the Institutional Review Board of the University Hospital of Reims, France (Ethics Committee in Human Research, IRB number: 2016-12). The data were collected in line with the recommendations regarding use of personal data, especially with the approval of the French CNIL (Commission Nationale de l’Informatique et des Libertés). All participants provided written informed consent after the procedure was explained and prior to their inclusion in the study.



Measurements

We collected socio-demographic characteristics (i.e., age, gender, marital status), current BMI, previous maximal BMI from medical records. In addition to the full YFAS 2.0, the mYFAS 2.0 and the Binge Eating Scale (see the Study 1 Method section), the patients completed the 13-item Beck Depression Inventory [original version: (51); French version: (52)]. In this sample, Cronbach’s alpha for the BES and BDI were respectively .83 and .86.



Statistical Analyses

Analyses were conducted using the R statistical package version 3.5.0 (42) with the psych package (43), except for confirmatory factor analyses that were conducted using the Mplus software (44). Statistical analyses included descriptive statistics, examination of the mYFAS 2.0 factor structure, internal consistency and convergent validity, as well as a comparison of the FA prevalence, number of FA symptoms and prevalence for each diagnostic criterion obtained with the mYFAS 2.0 and full YFAS 2.0.

For the factor structure of the French-speaking mYFAS 2.0, which was found to be unidimensional in non-clinical populations, we conducted a first-order confirmatory factor analysis for dichotomous data [i.e., each of the 11 FA diagnostic criteria; see Gearhardt et al. (13)] based on tetrachoric correlation coefficients and using an oblique rotation (same procedure as in Study 1). For internal consistency and sampling adequacy, we used the same procedure than in Study 1.

After inspection of the distribution of the mYFAS 2.0 scores (skewness=1.59 ± .13 and kurtosis=2.24 ± .26), and to assess its convergent validity, we tested its association with the number of full YFAS 2.0 FA symptoms, the current BMI and previous maximal BMI, the severity of binge eating and depressive symptoms using Spearman’s rank correlation coefficients. We determined the association between FA diagnosis and the risk of presenting a binge eating disorder (as defined by a BES score ≥ 18) using chi-squared tests (Fisher tests), as well as between FA type (no FA and mild FA vs. moderate and severe FA) and the risk of presenting a binge eating disorder (as defined by a BES score ≥ 18) using chi-squared tests (Fisher tests).

To compare the results obtained with the full and shortened version in terms of FA “diagnosis” prevalence and prevalence for each of the 11 FA criteria, we used McNemar’s tests; for the number of FA symptoms endorsed, we used a Wilcoxon signed-rank test.





Results


Study 1: mYFAS 2.0 Properties Among Non-Clinical Individuals


mYFAS 2.0 Factor Structure and Internal Consistency

The CFA yielded the following goodness of fit indices (one-factor structure): χ2 = 43.68, df (degrees of freedom) = 44, χ2/df = .99, p = .49; CFI = 1.00, and RMSEA = .00 90% CI [.001–.042]. All factor loadings were greater than .50 (Table 4). This one-factor model explained 47.6% of the total variance. The internal consistency (KR-20 = .78, Mc Donald’s omega = .83) and sampling adequacy (KMO = .79) were satisfactory. The results mainly supported the mYFAS 2.0 has a one-factor structure in this non-clinical population. Inter-item correlations were all above .38, and correlations between each individual item and the domain scores omitting the item were all above .26 and thus considered satisfactory.



Convergent Validity of the mYFAS 2.0

As presented in Table 5, the mYFAS 2.0 symptom score was positively and significantly correlated with the YFAS 2.0 symptom score, the current and previous maximal BMI, the severity of binge eating, cognitive restraint, uncontrolled eating, and emotional eating, with coefficient values close to those obtained with the full YFAS 2.0 symptom score. FA “diagnosis” was significantly associated with the risk of binge eating disorder (p <.001), with 9 participants out of the 16 with a FA ‘diagnosis’ (i.e., 56.3%) who endorsed a BES score ≥ 18 (Table 6). Participants with a severe or moderate FA were more likely to be at risk for binge eating disorder than persons with mild FA or no FA (p <.001). However, in the subgroup of patients at risk for binge eating disorder, 71.9% had no FA, while 28.1% had FA (Table 6).


Table 5 | Non-clinical population (study 1): Correlation matrix (Spearman’s rank correlation coefficients).




Table 6 | Association between FA severity and risk for BED in the non-clinical sample and in patients with obesity.





Comparison Between the mYFAS 2.0 and the Full YFAS 2.0

Table 3 presents the FA prevalence, number of FA symptoms and prevalence for each diagnostic criterion obtained with the full YFAS 2.0 and mYFAS 2.0. The FA prevalence did not differ significantly between the full YFAS 2.0 and the mYFAS 2.0 (7.6% vs. 6.4%; p = .25), but the number of FA symptoms was significantly higher for the full YFAS 2.0 than the mYFAS 2.0 (1.0 ± 1.7 vs. 0.6 ± 1.3; Z = -7.51, N-Ties = 67, p <.001). The mYFAS 2.0 and full YFAS 2.0 prevalence for each diagnostic criterion did not differ for the “Great deal of time spent”, “Tolerance”, “Use despite social/interpersonal consequences”, “Failure in role obligation”, and “Craving” criteria, but they were significantly higher for the full YFAS 2.0 for the six remaining FA criteria (Table 3).




Study 2: mYFAS 2.0 Properties Among Patients With Obesity


mYFAS 2.0 Factor Structure and Internal Consistency

The CFA yielded the following goodness of fit indices (one-factor structure): χ2 = 46.53, df (degrees of freedom) = 40, χ2/df = 1.16, p = .22; CFI = .989, and RMSEA = .022 90% CI [.001–.045]. All factor loadings were greater than .45 (Table 4). This one-factor model explained 31.2% of the total variance, while a two-factor structure only slightly improved the percentage of total variance explained (13.5%) with no better fit indices. The internal consistency (KR-20 = .73, Mc Donald’s omega = .77) and sampling adequacy (KMO = .76) were satisfactory. Thus, the results mainly supported the mYFAS 2.0 has a one-factor structure in this clinical population. Inter-item correlations were all above .43, and correlations between each individual item and the domain scores omitting the item were all above .27 and thus considered satisfactory.



mYFAS 2.0 Convergent Validity

As presented in Table 7, the mYFAS 2.0 symptom score was positively and significantly correlated with the full YFAS 2.0 symptom score, the severity of binge eating, and depression, with coefficient values close to those obtained with the full YFAS 2.0. The mYFAS 2.0 symptom score was not correlated neither with current BMI nor with previous maximal BMI, while the full YFAS 2.0 score was correlated with current BMI. FA “diagnosis” was significantly associated with the risk of binge eating disorder (p <.001), with 38 patients out of the 71 with a FA “diagnosis” (i.e., 46.5%) who endorsed a BES score ≥ 18 (Table 6). Patients with a severe or moderate FA were more likely to be at risk for binge eating disorder than patients with mild FA or no FA (p <.001). However, in the subgroup of patients at risk for binge eating disorder, 50% had no FA, while 50% had FA (Table 6).


Table 7 | Patients with obesity (study 2): Correlation matrix (Spearman’s rank correlation coefficients).





Comparison Between the mYFAS 2.0 and the Full YFAS 2.0

There was a significant difference between the full YFAS 2.0 and the mYFAS 2.0 in terms of FA prevalence (26.1% vs. 20.6%; p = .001) and number of FA symptoms (2.4 ± 2.6 vs. 1.6 ± 2.0; Z = -11.43, N-Ties = 167, p <.001) (see Table 8). The mYFAS 2.0 and full YFAS 2.0 prevalence for each diagnostic criterion were not significantly different for the “Craving” and “Failure in role obligations” criteria, but they were significantly higher for the full YFAS 2.0 for the remaining nine FA criteria (Table 8).


Table 8 | Patients with obesity (study 2): Comparison of the results obtained with the mYFAS 2.0 and the full YFAS 2.0 (n = 345).







Discussion

These studies aimed to assess the psychometric properties of the mYFAS 2.0 and to compare the results obtained with the mYFAS 2.0 and the full YFAS 2.0 in both a non-clinical population (study 1) and in patients with obesity and candidates for bariatric surgery (study 2). One of the main implications of our findings is that our results were in line with the one-factor structure of the mYFAS 2.0 and the YFAS 2.0 and that the mYFAS 2.0 and the YFAS 2.0 should be differentially interpreted and used depending on the population studied (non-clinical or clinical population) and the type of measurement used (FA prevalence or FA symptom count). First, in non-clinical populations, our study suggests that the mYFAS 2.0 can be used as a reliable proxy for the full YFAS 2.0 to assess FA prevalence. However, relative to the full YFAS 2.0, it tends to underestimate the number of FA symptoms. Therefore, we propose that the mYFAS 2.0 should be used as a descriptive or screening tool in non-clinical samples. Second, in treatment-seeking patients with obesity, we demonstrated that the mYFAS 2.0 performed differently than the full YFAS 2.0 in terms of both FA prevalence and number of FA symptoms. This suggests that while the use of the mYFAS 2.0 can be recommended in a non-clinical population to assess FA prevalence or for screening addictive-like eating, caution should be exercised when using it among clinical groups, where the full YFAS 2.0 should be preferred to limit the risk of false negatives.

Our study also makes substantial contribution to the evolving field of research on addictive-like eating. On the one hand, it provides a validation of a French-speaking version of the mYFAS 2.0, which we believe is particularly suited for use in large epidemiological studies where participant burden has to be considered. On the other hand, it adds to the literature on whether FA should be conceptualized as a subtype of binge eating disorder.

We observed that the mYFAS 2.0 had psychometric properties similar to those of the full YFAS 2.0: unidimensional, with an acceptable internal consistency and good convergent validity. Our study confirmed the one-factor structure of the mYFAS 2.0 previously observed in non-clinical populations (14, 21, 22). We additionally demonstrated that this one-factor structure was also suitable in a sample of patients with obesity who are candidates for bariatric surgery. Convergent validity indices were also in line with previous studies using the YFAS 2.0 and mYFAS 2.0 symptom scores, with an association with binge eating and emotional eating severity, as well as a positive but moderate association with current and previous maximum BMI (this latter being observed only in the non-clinical population) (13, 14, 20–22). We also replicated the reported positive association between the YFAS 2.0 symptom score and the level of psychological distress in bariatric surgery candidates (30).

Among the non-clinical sample, mYFAS 2.0 FA ‘diagnosis’ prevalence was 6.4%, which is lower than what has been previously reported in US non-clinical populations (ranging from 13.1 to 15% according to Schulte and Gearhardt (11, 14), similar to the results from an Italian sample [5.7%; Imperatori et al., (21)] but slightly higher than those from a Brazilian sample [4.3%; (22)]. The fact we observed a lower FA diagnosis prevalence than the one reported in studies with US samples might be due to our exclusion of participants that screened positive for disordered eating behaviors (as assessed by the questionnaire on eating and weight patterns-revised and the eating disorder diagnostic scale) and of people with a BMI under 18.5 or over 30. This suggestion is in line with the results from Granero et al. (20) who reported a lower FA prevalence in individuals without an eating disorder than in those with an eating disorder; it is also consistent with Meule’s recent hypothesis that there might be a cubic relationship between FA and BMI (53). An alternative explanation might be the cross-cultural differences in terms of eating patterns, relationship to food, and/or availability/accessibility/type of food items (54), which might subsequently modulate the risk of disordered eating behaviors/FA.

As expected, among the clinical sample, the prevalence of people endorsing a FA ‘diagnosis’ using the mYFAS 2.0 (20.6%) was greater than in our non-clinical sample (6.1%). Yet, as this is the first study to assess the prevalence of a FA ‘diagnosis’ using the mYFAS 2.0 in such population, this prevents any further comparison with the literature. However, this is consistent with the results obtained in previous studies using the DSM-IV-TR based mYFAS and YFAS (24, 55). Future studies should be conducted in patients with obesity outside the field of bariatric surgery to confirm the psychometric properties of the mYFAS 2.0 in this broader population.

Regarding the YFAS 2.0, previous studies conducted in people seeking treatment for obesity found an FA prevalence that ranged from 6.7 to 47.4% (18, 30, 56, 57). These differences in FA prevalence might be explained by differences in terms of age (i.e., rates are higher in middle adulthood, followed by young adulthood, and lowest in elder adults), gender (i.e., greater among females), and sample type (greater among patients with an eating disorder) (23, 24). Of note, with regard more specifically to bariatric surgery patients, difference in prevalences may also be due to when and how the self-report is completed (how the study is presented to participants; study done before or after the approval process for the surgery; whether the assessment is part of the approval process or not): when the assessment is part of the presurgical evaluation interview, this may lead participants to selectively underreport some of their symptoms in order to present themselves as psychologically healthy candidates (58), or possibly to report less psychological symptoms because some of them may perceive that they are finally accessing a reliable solution to their lifelong problem. Our 26.1% prevalence is similar to the 27.3% prevalence observed by Müller et al. (30) and the 26.4% prevalence reported by Guerrero Pérez et al. (57) in a comparable population in terms of age, gender-ratio, BMI, and type of sample (bariatric surgery candidates). We may thus assume that our findings could be extrapolated to the population of bariatric surgery candidates. Nevertheless, in our clinical sample the majority (52.2%) of the FA diagnosis were of mild severity, whereas in the Meule et al. (18) and the Müller et al. (30) studies, the majority of the FA diagnosis were classified in the severe category (44 and 54.3%, respectively). FA severity is not systematically reported (e.g., not reported in the Guerrero Pérez et al. (57) study), and it is rarely considered as a potential critical factor. As some factors may be differentially associated to FA depending on its severity itself [(e.g., see Carter et al. (34)], we too recommend to report and analyze FA severity in addition to FA prevalence and number of FA symptoms in future studies to enhance the comparability of measurement results.

Another interesting point of our results pertains to the ongoing debate on the assessment of ‘FA’ and ‘binge eating’ as either similar or separate constructs/measures (59, 60). Using both the short and full YFAS 2.0, we found that a larger number of FA symptoms was related to more severe binge eating, but with an association of medium magnitude for both samples (i.e. rho <.50) on the one hand, and only a partial overlap between the two measures (half of the participants who endorsed a FA diagnosis had significant binge eating) on the other hand. In addition, with respect to the participants who had significant binge eating, less than one third of them (28.1%) in the non-clinical sample and 50% of them in the clinical sample endorsed a FA diagnosis. Of note, previous studies found that FA severity was associated with a more severe binge eating symptomatology (34). We confirmed here this result in both a non-clinical population and in patients seeking a surgical treatment for their obesity. Although we assessed binge eating symptoms, and not binge eating disorder (as a psychiatric categorical diagnosis, which has a different definition), our results are in line with previous research and also support the view of two different clinical entities (61, 62). To support this hypothesis, the next step will be to confirm the association of either FA or binge eating/binge eating disorder with different outcomes. In this context, it would be appropriate to consider FA severity as a potential predictor for other outcome variables, notably eating disorder diagnosis. If confirmed, then FA may then be conceptualized either as a standalone disorder, or as a transdiagnostic construct that could be an additional specifier among individuals with binge eating disorder (i.e., patients with binge eating disorder could benefit from different therapeutic strategies depending on their FA status) (59). This is also in line with the idea that future research could be more fruitful if the focus was on identifying overlapping and distinctive underlying mechanisms between FA and binge eating disorder rather than similarities and differences in clinical features (34, 63).

This study has a number of limitations. As we used no specific compensation to increase the number of potential participants, we cannot rule out the hypothesis that our samples may represent a particularly generous, pro-social subsets that may not be representative of a study population as a whole. Another limit pertains to the assessment of the FA concept: if the addictive model of food/eating was confirmed, future studies should determine whether the “FA” phenotype should be best understood as a substance-use disorder (13) or as a behavioral addiction (i.e., eating addiction rather than “FA”) (64, 65), and how it should be included in the international diagnostic classifications with regard to traditional eating disorders. Another limitation is the weight status that was self-reported in study 1, because self-reported weight tends to be overestimated in men and underestimated in women (66). Moreover, the specificity of our clinical population should be pointed (patients seeking treatment for their obesity and who were candidates for bariatric surgery): future studies should test the mYFAS 2.0 psychometric properties in patients with less severe obesity or with non-severe obesity  before generalizing our results to all individuals with obesity (including non-bariatric populations), as well as in patients with eating disorders or higher levels of emotional eating or restrained eating; these studies with both the mYFAS 2.0 and the YFAS 2.0 would be useful to better understand the differences in terms of FA prevalence in the clinical population and to test whether the YFAS 2.0 has the same one-factor structure in these populations. Our study included 20% of men in study 1 and 24.3% in study 2. Although the gender-ratio observed in our clinical sample was comparable to those reported in similar studies with patients consulting for obesity (30, 57, 67), additional studies, with a more equilibrated gender-ratio are needed and could also investigate the measurement invariance across gender (68). We may assume that such studies could benefit from a systematic assessment and exclusion of participants with eating disorders, given that this could biases results of studies conducted in non-clinical populations if not addressed. Finally, the absence of alternative measures for the diagnosis or the quantification of FA precluded accurate analysis of convergent validity or the determination of cutoffs using a ROC curve; future studies could also test the convergent validity of the mYFAS 2.0 with other measures of addictive-like eating.

In conclusion, this study demonstrated that the mYFAS 2.0 had psychometric properties close to those of the full YFAS 2.0 in both a non-clinical sample and in treatment seeking patients with obesity: unidimensionality, acceptable to good internal consistency and good convergent validity. Although valid and reliable in patients with obesity, our results demonstrated that the use of the mYFAS 2.0 in this clinical population might lead to a significant underestimation of FA prevalence and number of FA symptoms when compared to the full YFAS 2.0. Use of the YFAS 2.0 and mYFAS 2.0 in future studies will enable a better delineation of the limits of the FA concept and its potential predictive validity over important outcomes measurements after treatment.
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