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Objective: Food Addiction (FA) and other well-known risk behavior as substance misuse tend to co-occur and may share similar risk and protective factors. The aim of this study was to assess the association between the diagnosis/severity of FA and psychosocial domains typically related to risk behavior syndrome in a large, nationally representative community sample of Generation Z underage Italian students.

Method: The sample consisted of 8,755 students (3,623 from middle schools, 5,132 from high schools). A short version of the Yale Food Addiction Scale 2.0 was administered to evaluate FA. Risk and protective factors related to demographic, personality, behavior, and family variables were examined. Stepwise multivariate logistic and linear regressions were conducted.

Results: The prevalence of FA was 30.8%. Female gender, social anxiety and depression symptoms, social withdrawal risk, Internet gaming disorder, social media addiction, current substance use, social challenge engagement and experienced doxing boosted the chance of FA diagnosis, whereas eating fruit and vegetables, playing competitive sports and an average sleep duration of 7–8 h per night reduced these odds. FA severity was significantly and positively associated with trait impulsiveness, social anxiety and depressive symptoms, risk of social withdrawal, recent substance use, social media, and gaming addiction, doxing suffered and risky social challenges participation. Negative associations between the severity of FA and fruit and vegetable diet habits were found.

Conclusion: Our findings confirm that FA is widespread among Italian adolescents. The associations between the diagnosis and severity of FA and psychosocial risk factors for health, including, addictive and deviant behaviors related to digital misuse, suggest its belonging to the risk behavior constellation. Health promotion schemes based on a multicomponent strategy of intervention should consider the inclusion of FA and its psychosocial correlates.
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1 Introduction

The increased availability and intake of hyper-palatable foods in the last decades (1) has raised important concerns since it is considered a relevant contributor to the spreading risk of obesity and overweight in both children and adults (2, 3). Indeed, large cohort longitudinal studies have found high daily consumption of ultra-processed foods to be associated with greater boosts overtime on indicators of child and adolescent adiposity (4).

Growing evidence has consistently related this escalation in consumption with the potential addictive role of these foods (5, 6), suggesting that food reward-related ability could promote not only this raising trend but also trigger addiction symptoms in a similar manner to substance use disorders (SUD) (7–9). For instance, one of the most frequently referred antecedents of binge eating episodes is craving for sweets (10) or carbohydrates (11). Craving is a SUD core feature considered a strong predictor of drug use (12). Interestingly, recent neuroimaging studies have revealed common neural underpinnings for craving induced by food and drug cues (13).

The Yale Food Addiction Scale (YFAS) (14) is a self-reported scale developed to assess addiction signs to ultra-processed foods by adapting the Diagnostic and Statistical Manual of Mental Disorders IV (DSM-IV) criteria for substance dependence to “Food Addiction” (FA). Lately, this version has been updated into the YFAS 2.0 (15), which reflects the oncological changes for SUDs underwent in the DSM-5. Systematic reviews of the YFAS studies on adults have reported estimated prevalence of FA ranging from 0 to 25.7% in nonclinical samples and from 6.7% up to 100% in some eating disorder clinical cohorts (16).

This phenomenon also seems to be widespread among children and adolescents. In fact, a recent meta-analysis of the studies assessing FA in this populations reported an average prevalence rate of 12% for community samples and 19% for overweight and obese individuals (17). These rates on adolescence may be particularly troubling since, in this neurodevelopmental phase, the strong influence of motivational substrates is coupled with the immature and not yet fully effective inhibitory control system (18). This could thus determine a heightened vulnerability among youths toward the emergence of psychosocial problems and health risky behaviors as addictive substance use (19) or delinquency (20). Substantial evidence supports the key notion of the adolescent problem behavior model (21) that youth risk behaviors tend to co-occur (22). It is well-known that the juvenile involvement of risk behaviors like aggression is strongly associated with the engagement in other risk behaviors as substance use or crime (23). Moreover, high levels of co-occurrence between risky behaviors in adolescence have been shown to predict negative outcomes in terms of social adjustment in the adulthood (24). Results indicate that problematic food and substance consumption often occur together (25) and symptoms of FA are positively correlated with smoking, alcohol, and cannabis use among adolescents (26). This suggests that underage FA could be part of the constellation or syndrome of risk behavior (27), and therefore, shares similar risk and protective factors. Within this framework, several psychosocial domains are relevant to the prediction of adolescents problematic life-styles (28, 29): among others, sociodemographic, family, personality and behavioral risk factors. Sociodemographic factors as lower socioeconomic status (SES) have been shown to be associated with externalizing problems (withdrawn and aggressive behavior) (30). Family variables as the quality of the father-child relationship have been found to be a predictor of the risk of engagement in multiple teen risky behaviors (31). Key personality features as impulsivity, negative emotionality, avoidant tendencies, and other personality risk factors reflecting psychosocial unconventionality as low academic achievement have been linked to a higher likelihood of involvement in multiple adolescent problem behaviors (32, 33). Regarding the behavioral domain, recently, the adolescent risk behaviors related to the overuse of the Information and communication technologies (ICTs) are being a matter of growing concern because of the particularly increasing usage, especially among adolescent of Generation Z (born from 1997 through 2012), since the beginning of the COVID-19 pandemic (34, 35). In this generation, also known as “digital natives” because of their early immersion in socio-digital technologies (36), ICTs misuse and online deviant behaviors have been found to be associated with offline teen risky behaviors as drug use or sexual risk behaviors (37–40).

Alongside with behavioral risk factor, the social-psychological framework has considered the involvement in conventional and healthy behavior as serving to attenuate the impact and effects of risk factors (41). Indeed, health behaviors as balanced diet or regular sleep habits and conventional activities as the participation in sports have been shown to be protective against multiple risk-taking behavior in Generation Z adolescents (42, 43). Therefore, this risk and protective factors approach provides an explanatory schema for studying changes in multiple risk behavior among youth and vulnerable groups (27) that could be useful to develop effective prevention and treatment strategies. Furthermore, this idea underlies the application of this psychosocial approach to the study of new variants of adolescent risk behaviors among digital natives, such as problematic cell phone use (44), social networking site usage (37) or excessive videogaming (45).

Hence, given the association of FA with other well-known risk behaviors such as substance abuse among youth and the commonalities from a clinical and neurobiological standpoint, it could be helpful to test whether and to what extent, these problematic behaviors share similar risk and protective factors. Thus, the aim of the present research was to assess the association between the diagnosis/severity of FA and psychosocial domains widely evinced as related to behavioral health risk factors (29) in a large and nationally representative community sample of Italian underage students. An additional purpose was to determine the prevalence of this phenomenon (i.e., FA) among adolescents from Italy. Our hypothesis is that typical psychosocial risk and protective factors of the risk behavior syndrome will fulfill the same function in predicting the prevalence and severity of FA.



2 Materials and methods


2.1 Participants

A national survey called “Generation Z” and aimed to assess behavioral addiction and other mental health problems among 11–17-year-old Italian students was conducted by the Italian National Institute of Health during the 2022 academic year at middle and high schools allocated throughout the Italian territory.

A 3-stage probability-proportional-to-size (PPS) sampling procedure was adopted to ensure the best possible representativeness of the population under study (i.e., 11–17-year-old Italian students). For stratification, the municipalities were considered as the first stage unit, the schools as the second stage unit and the school classes as the third stage unit. At the first stage, the municipalities (45 for middle schools and 55 for high schools) were selected according to a stratification level by geographic macro-area (North West, North East, Central Italy, South and Islands) and by municipality size (200,000 inhabitants and more, between 100,000 and 199,999 inhabitants and less than 100,000 inhabitants). Within each first-stage stratum, at the second stage middle schools (71) were selected with a probability proportional to the number of students enrolled; high schools (82) were stratified by type of school (high schools, vocational schools, technical institutes and art institutes) and selected with a probability proportional to the number of students enrolled. At the third stage, classes were selected with probability proportional to the number of students enrolled in the class.

To warrant a sample size of at least 4,000 questionnaires for each age range (i.e., 11–13 and 14–17-year-old) and hypothesizing a participation rate of between 15 and 20%, 676 middle and high schools across the national territory were invited to take part on a voluntary basis. The participation in the study was 22.7% on the part of middle schools (21.1% in North West, 23.9% in North East, 26.2% in Central Italy, 21.4% in the South, and 20.0% in the Islands) and 22.6% on the part of high schools (23.3% in North West, 26.8% in North East, 18.5% in Central Italy, 21.1% in the South, and 22.6% in the Islands). A total of 10,181 questionnaires were collected (4,140 and 6,041 in middle and high schools respectively), of which 1,426 (14.0%) were discarded due to respondents outside the target age (under 11 years or over 17 years), incomplete responses, and questionnaires filled out twice due to technical connection problems.

The final sample was therefore composed of 8,755 students (mean age = 14.03 years, SD = 1.98), 3,623 (41.4%) of which were attending middle school (mean age = 11.99 years, SD = 0.81) and 5,132 (58.6%) were high school pupils (mean age = 15.48 years, SD = 1.08).

Females (4,187, 47.8%) and males (4,291, 49.0%) were equally distributed throughout the sample. A small proportion of students preferred not to report their gender (277, 3.2%). Most of the participants (7,535, 86.1%) reported being of Italian nationality.

Written informed consent was required from all enrolled students and their parents. The collection and processing of the data was carried out in accordance with the national privacy regulations to ensure anonymity. The study was approved by the National Ethical Committee of the Italian National Institute of Health (prot. PRE BIO CE 0010655 of 22/03/2022). All procedures were in accordance with the 1964 Helsinki declaration and its later amendments.



2.2 Instruments

All students were presented with a questionnaire which assessed FA and the main domains of risk factors associated with the most common health risk behaviors in adolescents (29). The survey was administered electronically, in the classroom during class time, and in the presence of a trained experimenter who was instructed to assist students if necessary.


2.2.1 Food addiction assessment: the short form of Yale food addiction scale 2.0 (S-YFAS 2.0)

The S-YFAS 2.01 is short form of the Italian version of the YFAS 2.0 (46) validated on large sample of middle and high school Italian students, proving to be an efficient and sensitive measurement of FA. The scale consists of 24 items, scored on an 8-point Likert scale (i.e., from 0 = “never” to 7 = “every day”), accounting for 11 symptoms of addiction-like eating behavior plus the perceived level of distress derived from them, reported over 1-year period. No sum score is calculated from the single items but each criteria (i.e., symptom and distress criteria) is considered present when at least one of the two questions concerning it reaches its own specific threshold [established by Receiver Operator Characteristic (ROC) curves; (15)]. Like the long version, the S-YFAS 2.0 allows two scoring modalities: a symptom score reflecting the number of symptom criteria that are met and ranging from 0 to 11; and a dichotomous diagnosis which is defined as the endorsement of two or more symptom criteria in addition to the criterion of clinically significant distress.



2.2.2 Sociodemographic risk factors

Demographic variables comprised age, gender, nationality, and region of residence, which was employed to compute the Subnational Human Development Index [SHDI; (47)] according to the data retrieved from the Subnational HDI Database.2 The SHDI, used here as socioeconomic status proxy, is an average measure at the subnational level of the education, health, and standard of living indexes whose score ranges from 0 to 1. Higher values indicate greater human development (48). To facilitate data interpretation, the SHDI value was categorized based on the percentile distribution provided by the aforementioned database as follows: ≤ 85th percentile/90th percentile/ 95th percentile.



2.2.3 Family risk factors

The quality of the familiar relationship was assessed by means of the following question with dichotomous response: How easy is it for you to talk to your mother and/or father about things that really worry you? (“Easy”; “Difficult or Do not have or see them”). We focused on the assessment of the parent-adolescent communication easiness because it has been associated with high parent–child relationship satisfaction (49), which is deemed to fulfill the role of protective factors from problem behaviors in the Jessor et al.’s theoretical framework (27).



2.2.4 Personality risk factors

As a measure of trait impulsiveness, the Italian version of the Barratt Impulsiveness Scale (BIS-15) (50), was administered. This 15-item self-report scale is an abbreviated version of the Italian BIS–11 (51). This brief variant has not been specifically validated in the Italian adolescent population, although the 30-item version from which it is derived has been adapted to this population (52). As recommended (53), we considered the BIS-15 score as continuous with higher scores indicating higher impulsivity.

The negative emotionality and avoidance factors were assessed throughout the following questionnaires:

- Severity Measure for Social Anxiety Disorder (Social Phobia)— Child Age 11–17 (SAD-D; 54): A 10-item measure evaluating the DSM-5 criteria for social anxiety disorder (54) during the past 7 days and providing a 5-point severity level (i.e., 0 = None/1 = Mild/2 = Moderate/ 3 = Severe/ 4 = Very severe).

- Severity Measure for Depression, Child Age 11 to 17 (PHQ-9 modified for Adolescents [PHQ-A], Adapted) (55): A 9-item measure (score range: 0–27) assessing the severity of clinically significant depressive symptoms during the past week as follows: 0–4 = None, 5–9 = Mild, 10–14 = Moderate, 15–19 = Moderately severe, and 20–27 = Severe.

Although these two emerging APA measures (i.e., the SAD-D and the PHQ-A) have been proposed as useful tools for research and clinical evaluation (54), and some evidence of validity has emerged in adolescent samples (56, 57), they have not been specifically validated in Italian youths.

- Hikikomori Risk Inventory-15 [HRI-15; (58)]: This is a short version of the HRI-24 (59), measuring the typical feelings and behaviors related to social withdrawal on adolescents. A total score (range: 15–75) representing the Hikikomori risk score can be computed and an empirical cut-off score of 37 has been defined for identifying at-risk individuals.

For the analytical and clinical purposes of simplifying as much as possible the interpretation and classification of risk factors (60), the above variables were dichotomized as follows: Social Anxiety Disorder (i.e., SAD-D: None vs. Mild/Moderate/Severe/Very Severe) and Depression Disorder (i.e., PHQ-A: None vs. Mild/Moderate/Moderately severe /Severe). Moreover, a participant with a score of 37 or more in the HRI-15 was considered as at-risk of social withdrawal (58).

Psychosocial unconventionality [i.e., Non-compliance to conventional behavior standards; (58)] was captured in relation to the school institution by assessing the last year academic performance throughout the following question: How was your academic performance last year? The following three response options were available: Failed or lower than the class average, on average or higher than the class average, I do not remember.



2.2.5 Behavioral risk factors

Factors associated with teen unhealthy lifestyles (28), such as substance use and other addictions or forms of deviant behavior associated with ICTs use, were considered within the behavioral risk factor domain. Likewise, measures related to more conventional activities, as potential protective factors of risk-taking behaviors (61), were included.

Substance consumption was ascertained by asking participants whether they had consumed alcohol, tobacco, or energy drinks in the last month.

Addictive behaviors related to digital technology were investigated through the following self-reported scales:

- Italian version of Bergen Social Media Addiction Scale [BSMAS; (62)]: A 6-item scale (score range: 6–30) assessing core addiction symptoms related to past year social media use. Recent research suggests a total score of 24 as the optimal clinical cut-off score (63). Therefore, this score was considered as discriminant of Social Media Addiction (SMA) in our study.

- Internet Gaming Disorder scale–short-form [IGDS9-SF; (64)]: A 9-item scale (score range: 9–45) corresponding to the nine core criteria of DSM-5 for Internet Gaming Disorder (IGD) (54) assessed over a 12-month period. In this study, the empirical cut-off point of 21 defined by Monacis et al. (64) was used to establish this diagnosis in our sample.

The main forms of ICTs related deviant behavior contemplated in this survey were:

- Doxing [i.e., internet dissemination without consent of other’s personal and sensitive data; (62)] was checked by asking participants the following queries: Have you ever shared photos, images, personal data of someone without their consent to make fun of them? (Yes/No) and Has anyone ever shared photos, images, or personal data without your consent to make fun of you (excluding your family members)? (Yes/No).

- Online Self-Harm Challenge engagement [i.e., risk-taking practices mediated by digital sociability; (63)] was investigated through an ad hoc dichotomous question about respondents lifetime participation in this kind of challenges (i.e., Have you ever participated in dangerous online social challenges like “the Skullbreaker challenge” or similar? Yes/No).

The assessment of conventional lifestyle was based on the following question:

- Dietary habits: How many times a week do you usually eat fruit or vegetables? (Never /Not every week/Weekly).

- Sports habits: Do you play competitive sports? (Yes/No).

- Volunteering: Do you often go to parish/ volunteering/ scouting groups? (Yes/No)

- Sleep habits:

■ Sleep duration: How many hours did you sleep on average at night during the last month? (6 h or less/7–8 h/9–10 h/More than 10 h).

■ Sleep latency: During the last month, how long did it usually take you to fall asleep each night? (Less than 15 min/15–45 min/More than 45 min).




2.3 Data analysis

The FA diagnosis, the S-YFAS 2.0 individual symptoms prevalence, and the mean symptom score were calculated for the total sample.

The primary outcomes of the present study were (1) the FA diagnosis and (2) the symptom score as defined above. The latter dependent variable was selected for being considered as a sensitive indicator of FA severity in non-clinical adolescent populations (65).

Regarding the first primary outcome, a preliminary bivariate analysis was conducted between the FA diagnosis variable and each exposure of the above-described domains. Specifically, concerning the symptom score, the Kolmogorov–Smirnov normality test was performed (for each exposure factors), and the Skewness and Kurtosis indices were verified (|Skewness|, |Kurtosis| > 1). The differences among groups were analyzed via nonparametric tests, namely Mann–Whitney test (2 groups) and Kruskal-Wallis test (3 groups or more). Then, a multivariate logistic regression was used to analyze the association between the outcome variable (i.e., FA diagnosis) and the independent variables which were found to be associated with it in the bivariate model. All these variables were entered as covariates one at a time using a forward stepwise approach. Variables were retained in the model if the p-value of the regression coefficient was less than 0.05. Subsequently, all variables were entered as covariates using a backward stepwise approach and removed from the model if the p value of the regression coefficient was greater than 0.10. The model with the best goodness of fit (i.e., Cox and Snell pseudo R2) between the two was selected. Odds Ratio (OR) was calculated as an effect size (ES) index of the association between every exposure and the outcome. For the ORs larger than 1, values of 1.22, 1.86, and 3.00 were considered small, medium, and large effect sizes; for the ORs lower than 1, values 0.82, 0.54, and 0.33 were pondered small, medium, and large effect sizes (66).

Thereafter, for examining the psychosocial factors associated with the severity of FA, two multivariate linear regressions, one with the total sample and the other with the subsample of participants with FA diagnosis, were applied with the symptom score as dependent variable and all the variables covering the psychosocial domain mentioned before as covariates. The same back and forward stepwise procedure as described for the multivariate logistic regression model was adopted, except for the model selection method which was based on the higher coefficient of determination (R2). Cohen’s f 2 was calculated for each independent variable in each model as a local ES measure. In line with Cohen’s (67) guidelines, f 2 ≥ 0.02, f 2 ≥ 0.15, and f 2 ≥ 0.35 were considered small, medium, and large effect sizes, respectively.

The statistical analyses were performed using IBM SPSS Statistics 20.




3 Results


3.1 Descriptive statistics

Prevalence rates of each FA symptoms, of the FA diagnosis, the total sample mean symptom score and the results of the bivariate analysis are depicted in Supplementary Table 1. It is worth noting that the prevalence of FA was 30.8%, with a mean symptom score of 1.5 (SD = 2.4) for the total sample and of 4.3 (SD = 2.6) for the FA diagnosed subsample. Concerning the individual symptoms of FA, “Great deal of time spent” was the most frequent (16.9%). In relation to sociodemographic domain, female gender (40.0% vs. 21.3% of male gender) was more often associated with the FA diagnosis. Regarding family domain, participants who reported difficulties in talking with parents (40.4% vs. 22.3% of those referring parent’s easy talking) more frequently met the FA diagnostic criteria. Within the personality domain, individuals at risk of social withdrawal (76.9%) were much more classified as food addicts than those who were not at risk (29.9%), also reporting high mean symptom scores (mean = 4.5, SD = 3.5). In the behavioral domain, the covariate most associated with increased prevalence of FA was SMA, with a FA diagnosis percentage more than double among participants with SMA (74.6%) compared to those not affected (29.5%). Furthermore, the mean symptom score was more than three times higher in the former (mean = 4.7, SD = 3.7) than in the latter (mean = 1.4, SD = 2.3).



3.2 Associations between FA diagnosis and psychosocial risk factors

Figure 1 shows the results of the multivariate logistic regression model. As regard to sociodemographic factors, female gender (OR = 2.03, 95% CI [1.80, 2.29]) and preference of not reporting gender (OR = 1.46, 95% CI [1.09, 1.95]) raised the odds of FA diagnosis, whereas a 95th SHDI percentile (OR 0.79, 95% CI [0.68, 0.92]) and a 90th SHDI percentile (OR = 0.82, 95% CI [0.73, 0.93]) lowered this likelihood. ESs were medium for female gender, small to medium for the preference of not reporting gender, and small for SHDI categories. As to familiar relationship quality, child’s difficult talking with parents (OR = 1.12, 95% CI [1.00, 1.25]) increased the probability of meeting the diagnostic criteria for FA, although the ES for this significant association was small. Respecting to personality features, the presence of social anxiety (OR 1.75, 95% CI [1.52, 2.01]) and depression symptomatology (OR = 2.48, 95% CI [2.14, 2.87]), the risk of social withdrawal (OR = 2.83, 95% CI [1.91, 4.20]), a higher score in a trait impulsiveness indicator (OR = 1.05, 95% CI [1.04, 1.06]) and a last year academic performance below the average (OR = 1.23, 95% CI [1.05, 1.45]) or not remembered (OR = 1.36, 95% CI [1.10, 1.67]) incremented the odds of FA. The ESs of all these associations were small except for social anxiety, depression, and social withdrawal, which were respectively, small to medium, and medium to large. In reference to the behavioral domain, suffering from IGD (OR = 2.59, 95% CI [2.22, 3.03]) and from SMA (OR = 1.96, 95% CI [1.42, 2.72]), last month substance consuming (OR = 1.43, 95% CI [1.27, 1.61]), online self-harm challenge engagement (OR = 1.51, 95% CI [1.22, 1.86]), and being victim of doxing (OR = 1.34, 95% CI [1.19, 1.50]) boost the chance of FA. Instead, eating fruit and vegetables weekly (OR = 0.57, 95% CI [0.45, 0.72]) or even not every week (OR = 0.60, 95% CI [0.46, 0.78]), playing competitive sports (OR = 0.87, 95% CI [0.78, 0.97]), and a monthly average sleep duration of 7–8 h per night (OR = 0.87, 95% CI [0.77, 0.97]) reduced the odds of being classified as addicted to food. The ESs were small for the variables of doxing, competitive sports playing and sleep duration, small to medium for last month substance use, online self-harm challenge engagement and for the frequency of eating fruit/vegetables, and medium to large for the IGD and SMA exposures.
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FIGURE 1
 Multivariate logistic regression analysis of associations between Food Addiction diagnosis and psychosocial risk factors.




3.3 Associations between S-YFAS 2.0 symptom score and psychosocial risk factors in the total sample

The stepwise multivariate linear regression analysis revealed that S-YFAS 2.0 symptom count was significantly and positively associated with female and the preference of not reporting gender (β = 0.51, 95% CI [0.42, 0.59]), social anxiety (β = 0.41, 95% CI [0.30, 0.52]) and depression disorder symptoms (β = 0.60, 95% CI [0.49, 0.72]), risk of social withdrawal (β = 1.56, 95% CI [1.24, 1.87]), trait impulsiveness index higher scores (β = 0.06, 95% CI = 0.05–0.06), last month substance use (β = 0.29, 95% CI [0.19, 0.38]), presence of SMA (β = 1.71, 95% CI [1.43, 1.98]) and IGD (β = 1.10, 95% CI [0.96, 1.24]), doxing suffered (β = 0.28, 95% CI [0.18, 0.38]), participation in an online self-harm challenge (β = 0.52, 95% CI [0.33, 0.70]), and an elevated night sleep latency in the last month (β = 0.07, 95% CI [0.01, 0.14]; Figure 2). Negative and significant associations were found, instead, between FA symptom score and high SHDI level (β = −0.09, 95% CI [−0.15, −0.52]), weekly or quasi-weekly fruit and vegetables intake (β = −0.21, 95% CI [−0.30, −0.13]), and the practice of competitive sports (β = −0.10, 95% CI [−0.19, −0.01]; Figure 2). However, the ESs for these associations were small (f 2 ≥ 0.02).
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FIGURE 2
 Multivariate linear regression analysis of associations between S-YFAS 2.0 symptom score and psychosocial risk factors in the total sample.




3.4 Associations between S-YFAS 2.0 symptom score and psychosocial risk factors in the FA diagnosed subsample

When the psychosocial factors associated with the count of FA symptoms in the subsample of participants with a FA diagnosis were considered, the stepwise multivariate linear regression (Figure 3) found gender (i.e., female and the preference of not reporting gender versus male gender; β = 0.51, 95% CI [0.32, 0.70]), the trait impulsiveness index score (β = 0.05, 95% CI [0.04, 0.06]), social anxiety (β = 0.46, 95% CI [0.16, 0.75]) and depressive symptoms (β = 0.40, 95% CI [0.09, 0.70]), risk of social withdrawal (β = 0.73, 95% CI [0.31, 1.16]), substance use in the previous month (β = 0.33, 95% CI [0.12, 0.55]), SMA (β = 1.17, 95% CI [0.79, 1.55]) and IGD diagnosis (β = 0.76, 95% CI [0.53, 0.99]), being a doxing victim (β = 0.23, 95% CI [0.04, 0.43]) and self-harm social challenge participation (β = 0.53, 95% CI [0.21, 0.85]) as significant and positive associated factors of FA disorder severity. Only the fruit and vegetable diet habits (i.e., weekly, or quasi-weekly versus never; β = −0.24, 95% CI [−0.40, −0.08]) were observed to be negatively and significantly associated with the severity of this addiction (i.e., higher symptom count on S-YFAS 2.0). It is important to note that the ESs calculated for these associations were small (f 2 ≥ 0.02).
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FIGURE 3
 Multivariate linear regression analysis of associations between S-YFAS 2.0 symptom score and psychosocial risk factors in the subsample with Food Addiction diagnosis.





4 Discussion

The study results provide critical information on the prevalence of FA in the largest and nationally representative sample, to our knowledge, of underage students from a European country. Similarly, this research assessed the association between the diagnosis and severity of FA and psychosocial domains related to the risk behavior syndrome (28), considering among these, those particularly raised among Generation Z adolescents during the COVID-19 pandemic period such as addictive and deviant behaviors associated with ICTs (34, 35).

The prevalence of FA in our sample was particularly high (30.8%). As far as we know, this prevalence ranks among the highest reported on children and adolescent samples (17). In a recent meta-analysis (17) analyzing 22 studies and involving a total of 6,996 adolescents, the estimated prevalence of FA was 15% (95% CI [11, 19]) for all samples, 12% (95% CI [8, 17]) for community samples, and 19% (95% CI [14, 26]) for overweight/obese samples. In Italy, in particular, prevalence studies have recently been carried out only in small clinical samples of adolescents with eating disorders yielding rates between 49.4% (68) and 51.9% (69). Our results suggest prevalence rates higher than those above reported on average for the clinical population, which might be due to differences in diagnostic threshold criteria. The studies analyzed in this systematic review used the YFAS, which has a more restrictive diagnostic boundary than the YFAS 2.0 used in our study (70). However, in our study, 17% of food-addicted individuals exhibit moderate (meeting at least 4 criteria) or severe symptoms (meeting at least 6 criteria). Furthermore, among those diagnosed, the symptom count average was higher than 3, which is the diagnostic threshold adopted by the YFAS.

A possible explanation for the high prevalence rate of FA found in our study could be related to the reported increase in habitual consumption of ultra-processed food and physical inactivity among Italian adolescents during the SARS-CoV-2-pandemic period (71–73). Since extant literature has consistently conceived FA as an addiction to this kind of hyper-palatable foods (74), it would not be surprising to suppose that the aforementioned increase in consumption has led to higher rates of addiction. Interestingly, the rise in the intake of these groceries has been strongly linked to boosted boredom and emotional overeating (75). Boredom has had a reinforcing effect of the perceived emotional distress during the pandemic outbreak (76) and emotional overeating, a firmly-related feature of FA (77), could have been an important strategy to cope with it.

Be that as it may, this FA rates, which are specific for population in the adolescent life stage, should raise concerns because of their deleterious impact on youth quality of life dimensions such as physical, emotional, social, and school functioning (78). Furthermore, the early onset of these risk behaviors during adolescence could lead to more severe mental health pathology during adulthood, as it has been demonstrated in the case of substance abuse (79, 80), behavioral addictions (81) and eating disorders (82).

Various associations with FA diagnosis/severity emerged in the psychosocial domains typically related with risk-taking behavior among youth people. Regarding sociodemographic variables, our analysis revealed that higher SHDI values were associated with lower prevalence rates and symptom count of FA. SHDI is a statistical composite index that considers SES indicators as the income per capita level. These data seem to be in line with a large body of literature indicating a connection during adolescence between low SES and health risk behaviors as poorer diets, less physical activity, and greater cigarette smoking (83). Interestingly, among adolescents, socio-economic position has been shown to be inversely associated with two closely phenomena for FA (84) as obesity (85) and a high frequency of consumption of fast food (86).

In our study, other demographic variables, such as gender, have shown to be related with FA. Specifically, female gender showed a significantly higher probability of FA diagnosis and greater severity compared to males, drawing attention to previous research [i.e., (87, 88)] highlighting gender differences in addiction tendencies. This result is also supported by Leary et al. (89), who found an association between symptom count and female gender.

Several biological, psychological, and social mechanisms could account for the higher probability of FA in females. For example, it has been suggested that the effects of pubertal ovarian hormones may lead to increased binge eating (90), which has been found to be strongly correlated with FA (91). Moreover, women have shown more brain reactivity to external food-related stimuli in craving-related cerebral regions (92). From a psychosocial perspective, gender differences in FA rates may be connected to gender differences in mental health and body perception (93). Indeed, adolescent girls tend to report higher levels of body dissatisfaction and depression than their male counterparts (94). The negative evaluation of one’s own body and depression symptoms are known risk factors for FA (95, 96).

Concerning the family domain, communication difficulties with parents were significantly associated with FA diagnosis, foregrounding the potential impact of family relationships not only on conventional risk behaviors among youth (31) but also on adolescent eating behaviors as reported in other recent studies (97).

Personality traits such as social anxiety, depressive symptoms, and a tendency for social withdrawal were strongly linked to a higher probability of meeting FA diagnostic criteria. These findings are consistent with the reported associations between anxious-depressive symptoms and FA diagnosis/severity among adolescents (98). This, in turn, appears to be coherent with the evidence showing the interconnectedness of this negative affect symptomatology and multiple domains of teen risk-taking behavior including drug and alcohol use, worse perception of health, computer overuse, academic failure, or overweight (99, 100). Regarding the association between FA and social withdrawal, as far as we are aware, this is first research in reporting it. There is no literature confirming this, but it could reflect a trend toward emotional dysregulation and avoidance as reported in previous studies on FA (101) and other risky behavior samples (32).

In the behavioral domain, several factors related to youth problematic lifestyle increase the risk of diagnosis and are associated with greater FA symptomatology, including IGD, SMA, recent substance use, involvement in risky online challenges, and being a victim of doxing. Indeed, in the literature, FA seems to be associated with substance use (26) or other behavioral addictions (102). This could partly have to do with the online exposure to risky behavior content and its relationship with drug use, excessive alcohol use, disordered eating, self-harm, violence to others, and dangerous pranks, as demonstrated in young adult samples (103). Intriguingly, a significant association between exposure to social media content and disordered eating was only found for female gender, which in our data was a strong predictor of FA (103). In this sense, systematic reviews of the evidence from the field of eating disorders and health psychology hint that mass media are a key source of information and reinforcement regarding the relevance of the thin beauty ideal, and the way to achieve it, determining therefore a media-mediated pressure to be slim that may be a risk factor for body dissatisfaction, weight concerns, and disordered eating behaviors in adolescent girls (104).

On the other hand, our research found that habits such as regular consumption of fruits and vegetables, participation in competitive sports, and adequate sleep duration seemed to have a protective effect against FA similar to that reported in large samples of Generation Z adolescents in the case of other more conventional risk behaviors such as substance use, risky sexual behavior or deviant behavior (42, 43). This suggests that health promotion approaches focusing on these healthy habits could be a potentially effective primary prevention strategy for this type of problematic eating.

In the subgroup diagnosed with FA, similar trends persisted, reinforcing the impact of gender, impulsive tendencies, mental health problems, addictive behaviors, and negative online experiences on the severity of FA. However, the consumption of fruits and vegetables showed an inverse relationship, albeit with a small ES, suggesting a potential pathway to manage the severity of FA symptoms.

The present study has some limitations that should be considered when interpreting our results. First, the cross-sectional nature of the research limits establishing causal relationships between FA and identified correlates. Longitudinal studies could provide a more comprehensive understanding of the temporal relationship between risk factors and the development of FA over time. Second, our study primarily relies on self-reported data, which might be subjected to recall or social desirability bias. Participants might under or over report their eating habits or behavioral tendencies due to perceived societal norms. However, to mitigate this potential bias, we guaranteed that respondents would remain anonymous. Another study limitation lies in the absence of some measures or factors that could contribute to the FA phenomenon such as anthropometric parameters (i.e., BMI, height, weight), genetic and cultural influences, comorbidities, or environmental influences like marketing strategies for hyper-palatable foods. Finally, some of the instruments measuring personality risk factors (i.e., the BIS-15, the SAD-D and the PHQ-A) have not been specifically validated for the target population of our study (i.e., Italian adolescents), although they have shown evidence of validity in adolescent samples from other countries (56, 57) or have been drawn from longer measures actually validated in Italian adolescents (52). This lack of specific validation has been suggested as a possible restraint to cross-cultural comparisons (105).

In any case, these results collectively underline the multifaceted nature of FA, highlighting the importance of considering various psychosocial factors to understand its prevalence and severity among adolescents. Addressing these complex interactions between behavior, environment, and individual characteristics is crucial in developing targeted interventions aimed at preventing and managing FA in this vulnerable demographic group.

In conclusion, as expected, FA is related with conventional psychosocial risk and protective factors of the risk behavior syndrome. Particularly, the association between FA and indicators of deviant and/or dangerous behaviors (i.e., current substance consumption, IGD, SMA, social challenge, doxing) might suggest that FA is part of a cluster of problematic and risky behaviors for health (drug use, academic failure, crime, etc.) in adolescence that prevention interventions should consider.



Data availability statement

The datasets presented in this article are not readily available because of the sensitive nature of the information included, in compliance with national legislation. Requests to access the datasets should be directed to CM, claudia.mortali@iss.it.



Ethics statement

The studies involving humans were approved by National Ethical Committee of the Italian National Institute of Health (prot. PRE BIO CE 0010655 of 22/03/2022). The studies were conducted in accordance with the local legislation and institutional requirements. Written informed consent for participation in this study was provided by the participants’ legal guardians/next of kin.



Author contributions

LM: Conceptualization, Methodology, Writing – original draft, Writing – review & editing, Supervision, Validation. LP: Conceptualization, Methodology, Supervision, Writing – original draft, Writing – review & editing. LG: Supervision, Writing – original draft, Writing – review & editing. BG: Data curation, Formal analysis, Supervision, Writing – original draft, Writing – review & editing. AA: Data curation, Formal analysis, Writing – original draft, Writing – review & editing. DF: Data curation, Formal analysis, Writing – original draft, Writing – review & editing. LM: Supervision, Writing – original draft, Writing – review & editing. PA: Supervision, Writing – original draft, Writing – review & editing. DC: Supervision, Writing – original draft, Writing – review & editing. AM: Conceptualization, Supervision, Writing – original draft, Writing – review & editing. CM: Funding acquisition, Project administration, Supervision, Writing – original draft, Writing – review & editing.



Funding

The author(s) declare that financial support was received for the research, authorship, and/or publication of this article. This study received financial support from Department for Antidrug Policies [collaboration agreement CA09, 2021].



Acknowledgments

The support provided by Department for Antidrug Policies enabled us to conduct data collection, analysis, and interpretation, as well as cover expenses related to research materials, participant recruitment. Their investment in our work has significantly contributed to the quality and impact of our research findings.



Conflict of interest

The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.



Publisher’s note

All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.



Supplementary material

The Supplementary material for this article can be found online at: https://www.frontiersin.org/articles/10.3389/fpubh.2024.1414110/full#supplementary-material



Footnotes

1   Anselmi P, Colledani D, Monacis L, Gómez Pérez LJ, Genetti B, Andreotti A, et al. Development and Validation of a Short Form of the Yale Food Addiction Scale 2.0. Manuscript Submitted publication. 2023.

2   https://globaldatalab.org/shdi/, version v7.0.



References

 1. Demeke, S, Rohde, K, Chollet-Hinton, L, Sutton, C, Kong, KL, and Fazzino, TL. Change in hyper-palatable food availability in the US food system over 30 years: 1988–2018. Public Health Nutr. (2023) 26:182–9. doi: 10.1017/S1368980022001227

 2. Vandevijvere, S, Jaacks, LM, Monteiro, CA, Moubarac, J, Girling-Butcher, M, Lee, AC , et al. Global trends in ultraprocessed food and drink product sales and their association with adult body mass index trajectories. Obes Rev. (2019) 20:10–9. doi: 10.1111/obr.12860

 3. De Amicis, R, Mambrini, SP, Pellizzari, M, Foppiani, A, Bertoli, S, Battezzati, A , et al. Ultra-processed foods and obesity and adiposity parameters among children and adolescents: a systematic review. Eur J Nutr. (2022) 61:2297–311. doi: 10.1007/s00394-022-02873-4

 4. Chang, K, Khandpur, N, Neri, D, Touvier, M, Huybrechts, I, Millett, C , et al. Association between childhood consumption of ultraprocessed food and adiposity trajectories in the Avon longitudinal study of parents and children birth cohort. JAMA Pediatr. (2021) 175:e211573–3. doi: 10.1001/jamapediatrics.2021.1573

 5. Schulte, EM, Joyner, MA, Potenza, MN, Grilo, CM, and Gearhardt, AN. Current considerations regarding food addiction. Curr Psychiatry Rep. (2015) 17:1–8. doi: 10.1007/s11920-015-0563-3

 6. Carlier, N, Marshe, VS, Cmorejova, J, Davis, C, and Müller, DJ. Genetic similarities between compulsive overeating and addiction phenotypes: a case for “food addiction”? Curr Psychiatry Rep. (2015) 17:1–11. doi: 10.1007/s11920-015-0634-5

 7. Gearhardt, AN, Corbin, WR, and Brownell, KD. Food addiction: an examination of the diagnostic criteria for dependence. J Addict Med. (2009) 3:1–7. doi: 10.1097/ADM.0b013e318193c993

 8. Hone-Blanchet, A, and Fecteau, S. Overlap of food addiction and substance use disorders definitions: analysis of animal and human studies. Neuropharmacology. (2014) 85:81–90. doi: 10.1016/j.neuropharm.2014.05.019 

 9. Volkow, ND, Wise, RA, and Baler, R. The dopamine motive system: implications for drug and food addiction. Nat Rev Neurosci. (2017) 18:741–52. doi: 10.1038/nrn.2017.130

 10. Greeno, CG, Wing, RR, and Shiffman, S. Binge antecedents in obese women with and without binge eating disorder. J Consult Clin Psychol. (2000) 68:95. doi: 10.1037/0022-006X.68.1.95

 11. Van der Ster, WG, Norring, C, and Holmgren, S. Binge eating versus nonpurged eating in bulimics: is there a carbohydrate craving after all? Acta Psychiatr Scand. (1994) 89:376–81. doi: 10.1111/j.1600-0447.1994.tb01532.x

 12. Vafaie, N, and Kober, H. Association of drug cues and craving with drug use and relapse: a systematic review and meta-analysis. JAMA Psychiatry. (2022) 79:641–50. doi: 10.1001/jamapsychiatry.2022.1240

 13. Koban, L, Wager, TD, and Kober, H. A neuromarker for drug and food craving distinguishes drug users from non-users. Nat Neurosci. (2023) 26:316–25. doi: 10.1038/s41593-022-01228-w

 14. Gearhardt, AN, Corbin, WR, and Brownell, KD. Preliminary validation of the Yale food addiction scale. Appetite. (2009) 52:430–6. doi: 10.1016/j.appet.2008.12.003

 15. Gearhardt, AN, Corbin, WR, and Brownell, KD. Development of the Yale food addiction scale version 2.0. Psychol Addict Behav. (2016) 30:113. doi: 10.1037/adb0000136

 16. Penzenstadler, L, Soares, C, Karila, L, and Khazaal, Y. Systematic review of food addiction as measured with the Yale food addiction scale: implications for the food addiction construct. Curr Neuropharmacol. (2019) 17:526–38. doi: 10.2174/1570159X16666181108093520

 17. Yekaninejad, MS, Badrooj, N, Vosoughi, F, Lin, C, Potenza, MN, and Pakpour, AH. Prevalence of food addiction in children and adolescents: a systematic review and meta-analysis. Obes Rev. (2021) 22:e13183. doi: 10.1111/obr.13183

 18. Spear, LP. Adolescent neurodevelopment. J Adolesc Health. (2013) 52:S7–S13. doi: 10.1016/j.jadohealth.2012.05.006

 19. Thatcher, DL, and Clark, DB. Adolescents at risk for substance use disorders: role of psychological dysregulation, endophenotypes, and environmental influences. Alcohol Res Health. (2008) 31:168.

 20. Meldrum, RC, Trucco, EM, Cope, LM, Zucker, RA, and Heitzeg, MM. Brain activity, low self-control, and delinquency: an fMRI study of at-risk adolescents. J Crime Justice. (2018) 56:107–17. doi: 10.1016/j.jcrimjus.2017.07.007

 21. Jessor, R, Donovan, JE, and Costa, FM. Beyond adolescence: Problem behaviour and young adult development. Cambridge, United Kingdom: Cambridge University Press (1994).

 22. Kandel, DB, and Jessor, R. The gateway hypothesis revisited. In: DB Kandel, editor. Stages pathways drug Involv Examining Gatew hypothesis. Cambridge: Cambridge University Press (2002). 365–73.

 23. Doran, N, Luczak, SE, Bekman, N, Koutsenok, I, and Brown, SA. Adolescent substance use and aggression: a review. Crim Justice Behav. (2012) 39:748–69. doi: 10.1177/009385481243702

 24. Hair, EC, Park, MJ, Ling, TJ, and Moore, KA. Risky behaviors in late adolescence: co-occurrence, predictors, and consequences. J Adolesc Health. (2009) 45:253–61. doi: 10.1016/j.jadohealth.2009.02.009

 25. Horváth, Z, Román, N, Elekes, Z, Griffiths, MD, Demetrovics, Z, and Urbán, R. Alcohol consumption and risk for feeding and eating disorders in adolescence: the mediating role of drinking motives. Addict Behav. (2020) 107:106431. doi: 10.1016/j.addbeh.2020.106431

 26. Mies, GW, Treur, JL, Larsen, JK, Halberstadt, J, Pasman, JA, and Vink, JM. The prevalence of food addiction in a large sample of adolescents and its association with addictive substances. Appetite. (2017) 118:97–105. doi: 10.1016/j.appet.2017.08.002

 27. Jessor, R. Risk behavior in adolescence: a psychosocial framework for understanding and action. J Adolesc Health. (1991) 12:597–605. doi: 10.1016/1054-139X(91)90007-K

 28. Jessor, R. Risk behavior in adolescence: a psychosocial framework for understanding and action. Dev Rev. (1992) 12:374–90. doi: 10.1016/0273-2297(92)90014-S

 29. Donovan, JE. Adolescent alcohol initiation: a review of psychosocial risk factors. J Adolesc Health. (2004) 35:529–e7. doi: 10.1016/j.jadohealth.2004.02.003

 30. Van Oort, FVA, Van Der Ende, J, Wadsworth, ME, Verhulst, FC, and Achenbach, TM. Cross-national comparison of the link between socioeconomic status and emotional and behavioral problems in youths. Soc Psychiatry Psychiatr Epidemiol. (2011) 46:167–72. doi: 10.1007/s00127-010-0191-5

 31. Bronte-Tinkew, J, Moore, KA, and Carrano, J. The father-child relationship, parenting styles, and adolescent risk behaviors in intact families. J Fam Issues. (2006) 27:850–81. doi: 10.1177/0192513X05285296

 32. Cooper, ML, Wood, PK, Orcutt, HK, and Albino, A. Personality and the predisposition to engage in risky or problem behaviors during adolescence. J Pers Soc Psychol. (2003) 84:390. doi: 10.1037/0022-3514.84.2.390

 33. Myers, MG, Aarons, GA, Tomlinson, K, and Stein, MB. Social anxiety, negative affectivity, and substance use among high school students. Psychol Addict Behav. (2003) 17:277. doi: 10.1037/0893-164X.17.4.277

 34. Montag, C, and Elhai, JD. Discussing digital technology overuse in children and adolescents during the COVID-19 pandemic and beyond: on the importance of considering affective neuroscience theory. Addict Behav Rep. (2020) 12:100313. doi: 10.1016/j.abrep.2020.100313

 35. Paulus, FW, Joas, J, Gerstner, I, Kühn, A, Wenning, M, Gehrke, T , et al. Problematic internet use among adolescents 18 months after the onset of the COVID-19 pandemic. Child Aust. (2022) 9:1724. doi: 10.3390/children9111724

 36. Hakkarainen, K, Hietajärvi, L, Alho, K, Lonka, K, and Salmela-Aro, K. Sociodigital revolution: Digital natives vs digital immigrants In: Wright JD, editor. International encyclopedia of the social & behavioral sciences. Cambridge, Massachusetts: Elsevier Scientific Publ. Co (2015). 918–23.

 37. Buja, A, Gallimberti, L, Chindamo, S, Lion, C, Terraneo, A, Rivera, M , et al. Problematic social networking site usage and substance use by young adolescents. BMC Pediatr. (2018) 18:1–11. doi: 10.1186/s12887-018-1316-3

 38. Kaur, N, Rutherford, CG, Martins, SS, and Keyes, KM. Associations between digital technology and substance use among US adolescents: results from the 2018 monitoring the future survey. Drug Alcohol Depend. (2020) 213:108124. doi: 10.1016/j.drugalcdep.2020.108124

 39. Van Ouytsel, J, Walrave, M, Lu, Y, Temple, JR, and Ponnet, K. The associations between substance use, sexual behavior, deviant behaviors and adolescents’ engagement in sexting: does relationship context matter? J Youth Adolesc. (2018) 47:2353–70. doi: 10.1007/s10964-018-0903-9

 40. Evren, C, Dalbudak, E, Evren, B, and Ciftci, DA. High risk of internet addiction and its relationship with lifetime substance use, psychological and behavioral problems among 10th grade adolescents. Psychiatr Danub. (2014) 26:330–9.

 41. Jessor, R. Reply risk behavior in adolescence: a psychosocial framework for understanding and action In: Lerner RM, Ohannessian CM, editors. Risks and problem behaviors in adolescence. London: Routledge (2014). 2–18.

 42. Hafsteinsson Östenberg, A, Pojskić, H, Gilic, B, Sekulic, D, and Alricsson, M. Physical fitness, dietary habits and substance misuse: a cross-sectional analysis of the associations in 7,600 swedish adolescents. Phys Act Health. (2022) 6:26–37. doi: 10.5334/paah.164

 43. Ordway, MR, Wang, G, Jeon, S, and Owens, J. Role of sleep duration in the association between socioecological protective factors and health risk behaviors in adolescents. J Dev Behav Pediatr. (2020) 41:117–27. doi: 10.1097/DBP.0000000000000721

 44. Gallimberti, L, Buja, A, Chindamo, S, Terraneo, A, Marini, E, Rabensteiner, A , et al. Problematic cell phone use for text messaging and substance abuse in early adolescence (11-to 13-year-olds). Eur J Pediatr. (2016) 175:355–64. doi: 10.1007/s00431-015-2645-y

 45. Gallimberti, L, Buja, A, Chindamo, S, Rabensteiner, A, Terraneo, A, Marini, E , et al. Problematic use of video games and substance abuse in early adolescence: a cross-sectional study. Am J Health Behav. (2016) 40:594–603. doi: 10.5993/AJHB.40.5.6

 46. Aloi, M, Rania, M, Rodríguez Muñoz, RC, Jimenez Murcia, S, Fernández-Aranda, F, De Fazio, P , et al. Validation of the Italian version of the Yale food addiction scale 2.0 (I-YFAS 2.0) in a sample of undergraduate students. Eat Weight Disord Anorexia, Bulim Obes. (2017) 22:527–33. doi: 10.1007/s40519-017-0421-x

 47. Smits, J, and Permanyer, I. The subnational human development database. Sci data. (2019) 6:1–15. doi: 10.1038/sdata.2019.38

 48. Permanyer, I, and Smits, J. Inequality in human development across the globe. Popul Dev Rev. (2020) 46:583–601. doi: 10.1111/padr.12343

 49. Sillars, A, Koerner, A, and Fitzpatrick, MA. Communication and understanding in parent–adolescent relationships. Hum Commun Res. (2005) 31:102–28. doi: 10.1111/j.1468-2958.2005.tb00866.x

 50. Maggi, G, Altieri, M, Ilardi, CR, and Santangelo, G. Validation of a short Italian version of the Barratt impulsiveness scale (BIS-15) in non-clinical subjects: psychometric properties and normative data. Neurol Sci. (2022) 43:4719–27. doi: 10.1007/s10072-022-06047-2

 51. Fossati, A, Di Ceglie, A, Acquarini, E, and Barratt, ES. Psychometric properties of an Italian version of the Barratt impulsiveness Scale-11 (BIS-11) in nonclinical subjects. J Clin Psychol. (2001) 57:815–28. doi: 10.1002/jclp.1051

 52. Fossati, A, Barratt, ES, Acquarini, E, and Di Ceglie, A. Psychometric properties of an adolescent version of the Barratt impulsiveness Scale-11 for a sample of Italian high school students. Percept Mot Skills. (2002) 95:621–35. doi: 10.2466/pms.2002.95.2.621

 53. Meule, A. Cut-off scores for the Barratt impulsiveness scale–short form (BIS–15): sense and nonsense. Int J Neurosci. (2023):1–4. doi: 10.1080/00207454.2023.2241111 [Epub ahead of print].

 54. American Psychiatric Association. Cautionary Statement for Forensic Use of DSM-5. US: American Psychiatric Publishing, Inc (2013).

 55. American Psychiatric Association. Scale di valutazione Soggetti 6–17 anni e Adulti. DSM-5. A Fossati, S Borroni, and F CornoDel, editors. Milano: Raffaello Cortina Editore; (2015).

 56. Chen, YQ, Huang, XJ, Yang, F, Yang, JJ, Zhong, J, Yao, KM , et al. A Chinese adaptation of the patient health questionnaire for adolescents (PHQ-A): factor structure and psychometric properties. BMC Psychiatry. (2024) 24:331. doi: 10.1186/s12888-024-05783-3

 57. Rice, K, Schutte, NS, Rock, AJ, and Murray, CV. Structure, validity and cut-off scores for the APA emerging measure: DSM-5 social anxiety disorder severity scale (SAD-D). J Depress Anxiety. (2021) 10:1044–2167. doi: 10.35248/2167-1044.21.10.406

 58. Colledani, D, Anselmi, P, Monacis, L, Robusto, E, Genetti, B, Andreotti, A , et al. Validation of the HRI-24 on adolescents and development of a short version of the instrument. Int J Ment Heal Addict. (2023):1–18. doi: 10.1007/s11469-023-01104-z

 59. Loscalzo, Y, Nannicini, C, Huai-Ching Liu, IT, and Giannini, M. Hikikomori risk inventory (HRI-24): a new instrument for evaluating hikikomori in both eastern and Western countries. Int J Soc Psychiatry. (2022) 68:90–107. doi: 10.1177/0020764020975800

 60. Altman, DG. Categorising continuous variables. Br J Cancer. (1991) 64:975. doi: 10.1038/bjc.1991.441

 61. Timmer, A, Antonaccio, O, French, MT, and Botchkovar, EV. Youth decision-making and crime: influences of stressful conditions, adverse mental and physical states, and conventional activities. Crime Delinq. (2022) 70:00111287221102057. doi: 10.1177/00111287221102057

 62. Anderson, B, and Wood, MA. Doxxing: a scoping review and typology. Emerald Int Handb Technol violence Abus. (2021):205–26. doi: 10.1108/978-1-83982-848-520211015

 63. Ferreira Deslandes, S, Coutinho, T, de Souza, R, and Costa Ferreira, T. Online challenges among children and adolescents: self-inflicted harm and social media strategies. Salud Colect. (2021) 16:e3264. doi: 10.18294/sc.2020.3264

 64. Monacis, L, De Palo, V, Griffiths, MD, and Sinatra, M. Validation of the internet gaming disorder scale – short-form (IGDS9-SF) in an Italian-speaking sample. J Behav Addict. (2016) 5:683–90. doi: 10.1556/2006.5.2016.083

 65. Gearhardt, AN, Roberto, CA, Seamans, MJ, Corbin, WR, and Brownell, KD. Preliminary validation of the Yale food addiction scale for children. Eat Behav. (2013) 14:508–12. doi: 10.1016/j.eatbeh.2013.07.002

 66. Olivier, J, and Bell, ML. Effect sizes for 2× 2 contingency tables. PLoS One. (2013) 8:e58777. doi: 10.1371/journal.pone.0058777

 67. Cohen, J. Statistical power analysis for the behavioral sciences. 2nd Edition ed. New York, NY: Lawrence Erlbaum Associates (1988).

 68. Cinelli, G, Criscuolo, M, Bifone, C, Chianello, I, Castiglioni, MC, De Lorenzo, A , et al. Food addiction in a group of Italian adolescents diagnosed for eating disorder. Nutrients. (2020) 12:1524. doi: 10.3390/nu12051524

 69. Criscuolo, M, Cinelli, G, Croci, I, Chianello, I, Caramadre, AM, Tozzi, AE , et al. Psychopathological profile associated with food addiction symptoms in adolescents with eating disorders. Int J Environ Res Public Health. (2023) 20:3014. doi: 10.3390/ijerph20043014

 70. Meule, A, and Gearhardt, AN. Ten years of the Yale food addiction scale: a review of version 2.0. Curr Addict Reports. (2019) 6:218–28. doi: 10.1007/s40429-019-00261-3

 71. Ruíz-Roso, MB, de Carvalho, PP, Matilla-Escalante, DC, Brun, P, Ulloa, N, Acevedo-Correa, D , et al. Changes of physical activity and ultra-processed food consumption in adolescents from different countries during Covid-19 pandemic: an observational study. Nutrients. (2020) 12:2289. doi: 10.3390/nu12082289

 72. Pujia, R, Ferro, Y, Maurotti, S, Khoory, J, Gazzaruso, C, Pujia, A , et al. The effects of COVID-19 on the eating habits of children and adolescents in Italy: a pilot survey study. Nutrients. (2021) 13:2641. doi: 10.3390/nu13082641

 73. Zanini, B, Covolo, L, Marconi, S, Marullo, M, Viola, GCV, Gelatti, U , et al. Change in eating habits after 2 years of pandemic restrictions among adolescents living in a city in northern Italy: results of the COALESCENT observational study (change amOng ItAlian adoLESCENTs). BMJ Nutr Prev Heal. (2024):e000817. doi: 10.1136/bmjnph-2023-000817

 74. Gearhardt, AN, and Schulte, EM. Is food addictive? A review of the science. Annu Rev Nutr. (2021) 41:387–410. doi: 10.1146/annurev-nutr-110420-111710

 75. Philippe, K, Chabanet, C, Issanchou, S, and Monnery-Patris, S. Child eating behaviors, parental feeding practices and food shopping motivations during the COVID-19 lockdown in France:(how) did they change? Appetite. (2021) 161:105132. doi: 10.1016/j.appet.2021.105132

 76. Yan, L, Gan, Y, Ding, X, Wu, J, and Duan, H. The relationship between perceived stress and emotional distress during the COVID-19 outbreak: effects of boredom proneness and coping style. J Anxiety Disord. (2021) 77:102328. doi: 10.1016/j.janxdis.2020.102328

 77. Gearhardt, AN, White, MA, Masheb, RM, Morgan, PT, Crosby, RD, and Grilo, CM. An examination of the food addiction construct in obese patients with binge eating disorder. Int J Eat Disord. (2012) 45:657–63. doi: 10.1002/eat.20957

 78. Zhao, Z, Ma, Y, Han, Y, Liu, Y, Yang, K, Zhen, S , et al. Psychosocial correlates of food addiction and its association with quality of life in a non-clinical adolescent sample. Nutrients. (2018) 10:837. doi: 10.3390/nu10070837

 79. Chen, CY, O’Brien, MS, and Anthony, JC. Who becomes cannabis dependent soon after onset of use? Epidemiological evidence from the United States: 2000–2001. Drug Alcohol Depend. (2005) 79:11–22. doi: 10.1016/j.drugalcdep.2004.11.014 

 80. Poudel, A, and Gautam, S. Age of onset of substance use and psychosocial problems among individuals with substance use disorders. BMC Psychiatry. (2017) 17:1–7. doi: 10.1186/s12888-016-1191-0

 81. Winters, KC, Stinchfield, RD, Botzet, A, and Anderson, N. A prospective study of youth gambling behaviors. Psychol Addict Behav. (2002) 16:3–9. doi: 10.1037/0893-164X.16.1.3

 82. Brewerton, TD, Rance, SJ, Dansky, BS, O’Neil, PM, and Kilpatrick, DG. A comparison of women with child-adolescent versus adult onset binge eating: results from the national women’s study. Int J Eat Disord. (2014) 47:836–43. doi: 10.1002/eat.22309 

 83. Hanson, MD, and Chen, E. Socioeconomic status and health behaviors in adolescence: a review of the literature. J Behav Med. (2007) 30:263–85. doi: 10.1007/s10865-007-9098-3

 84. Fortuna, JL. The obesity epidemic and food addiction: clinical similarities to drug dependence. J Psychoactive Drugs. (2012) 44:56–63. doi: 10.1080/02791072.2012.662092

 85. Morley, BC, Scully, ML, Niven, PH, Okely, AD, Baur, LA, Pratt, IS , et al. What factors are associated with excess body weight in Australian secondary school students? Med J Aust. (2012) 196:189–92. doi: 10.5694/mja11.11184

 86. Niven, P, Scully, M, Morley, B, Crawford, D, Baur, LA, and Wakefield, M. Socio-economic disparities in Australian adolescents’ eating behaviours. Public Health Nutr. (2014) 17:2753–8. doi: 10.1017/S1368980013002784

 87. Hallam, J, Boswell, RG, DeVito, EE, and Kober, H. Focus: sex and gender health: gender-related differences in food craving and obesity. Yale J Biol Med. (2016) 89:161–73.

 88. Hussenoeder, FS, Pabst, A, Conrad, I, Löbner, M, Engel, C, Zeynalova, S , et al. Anxiety and food addiction in men and women: results from the longitudinal LIFE-adult-study. Front Psychol. (2022) 13:914358. doi: 10.3389/fpsyt.2022.914358

 89. Leary, M, Pursey, KM, Verdejo-Garcia, A, Smout, S, McBride, N, Osman, B , et al. Socio-demographic, self-control, bullying, parenting, and sleep as proximal factors associated with food addiction among adolescents. Behav Sci (Basel). (2022) 12:488. doi: 10.3390/bs12120488

 90. Klump, KL, Culbert, KM, and Sisk, CL. Sex differences in binge eating: gonadal hormone effects across development. Annu Rev Clin Psychol. (2017) 13:183–207. doi: 10.1146/annurev-clinpsy-032816-045309 

 91. Burrows, T, Skinner, J, McKenna, R, and Rollo, M. Food addiction, binge eating disorder, and obesity: is there a relationship? Behav Sci (Basel). (2017) 7:54. doi: 10.3390/bs7030054

 92. Uher, R, Treasure, J, Heining, M, Brammer, MJ, and Campbell, IC. Cerebral processing of food-related stimuli: effects of fasting and gender. Behav Brain Res. (2006) 169:111–9. doi: 10.1016/j.bbr.2005.12.008

 93. Yu, Z, Indelicato, NA, Fuglestad, P, Tan, M, Bane, L, and Stice, C. Sex differences in disordered eating and food addiction among college students. Appetite. (2018) 129:12–8. doi: 10.1016/j.appet.2018.06.028

 94. McLean, SA, Rodgers, RF, Slater, A, Jarman, HK, Gordon, CS, and Paxton, SJ. Clinically significant body dissatisfaction: prevalence and association with depressive symptoms in adolescent boys and girls. Eur Child Adolesc Psychiatry. (2022) 31:1921–32. doi: 10.1007/s00787-021-01824-4

 95. Thompson, SH. Gender and racial differences in emotional eating. Food Addict symptoms, body Weight Satisf among undergraduates. (2015) 2:93–8. doi: 10.15436/2376-0494.15.035

 96. Bourdier, L, Orri, M, Carre, A, Gearhardt, AN, Romo, L, Dantzer, C , et al. Are emotionally driven and addictive-like eating behaviors the missing links between psychological distress and greater body weight? Appetite. (2018) 120:536–46. doi: 10.1016/j.appet.2017.10.013

 97. Chiha, K, Khemakhem, K, Chaabane, M, Ben, TD, Boudabous, J, Kammoun, W , et al. Food addiction behaviour and family relationship: about 360 cases. Eur Psychiatry. (2023) 66:S511–1. doi: 10.1192/j.eurpsy.2023.1084

 98. Skinner, J, Jebeile, H, and Burrows, T. Food addiction and mental health in adolescents: a systematic review. Lancet Child Adolesc Heal. (2021) 5:751–66. doi: 10.1016/S2352-4642(21)00126-7

 99. Katon, W, Richardson, L, Russo, J, McCarty, CA, Rockhill, C, McCauley, E , et al. Depressive symptoms in adolescence: the association with multiple health risk behaviors. Gen Hosp Psychiatry. (2010) 32:233–9. doi: 10.1016/j.genhosppsych.2010.01.008

 100. Pailing, AN, and Reniers, RLEP. Depressive and socially anxious symptoms, psychosocial maturity, and risk perception: associations with risk-taking behaviour. PLoS One. (2018) 13:e0202423. doi: 10.1371/journal.pone.0202423

 101. Tatsi, E, Kamal, A, Turvill, A, and Regina, H. Emotion dysregulation and loneliness as predictors of food addiction. J Heal Soc Sci. (2019) 4:43–58. doi: 10.19204/2019/mtnd5

 102. Huang, PC, Latner, JD, O’Brien, KS, Chang, YL, Hung, CH, Chen, JS , et al. Associations between social media addiction, psychological distress, and food addiction among Taiwanese university students. J Eat Disord. (2023) 11:1–9. doi: 10.1186/s40337-023-00769-0

 103. Branley, DB, and Covey, J. Is exposure to online content depicting risky behavior related to viewers’ own risky behavior offline? Comput Hum Behav. (2017) 75:283–7. doi: 10.1016/j.chb.2017.05.023

 104. López-Guimerà, G, Levine, MP, Sánchez-Carracedo, D, and Fauquet, J. Influence of mass media on body image and eating disordered attitudes and behaviors in females: a review of effects and processes. Media Psychol. (2010) 13:387–416. doi: 10.1080/15213269.2010.525737

 105. Peng, K, Nisbett, RE, and Wong, NYC. Validity problems comparing values across cultures and possible solutions. Psychol Methods. (1997) 2:329. doi: 10.1037/1082-989X.2.4.329


Copyright
 © 2024 Mastrobattista, Gomez Perez, Gallimberti, Genetti, Andreotti, Fassinato, Monacis, Anselmi, Colledani, Minutillo and Mortali. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.

OPS/images/fpubh-12-1414110-g003.jpg
Aurisk of social withdrawal ref. No)

Belhavioral domain

07303110 1.16)

Psychosocial Risk Factors BOS% C1)
Sociodemographic domain
‘Gender: Female/Not Reported (rf. Male) —_— 051(032100.70)
Personality domain
“Trait Impulsveness 0.05(0.04100.06)
Social Anxiety Disorder Yes (ref. No) —_— 046 (0.16 10 0.75)
Depression Disorder Yes (ref. No) B 040(0.09100.70)

Last month substance consumption Yes (ref. No)

SMA Yes (ref. No)

1GD Yes ref. No)

Doxsing suffered (ref. No)

‘Online Self-Harm Challenge engagement ref. No)

Fruit and Vegetable Diet Habits: Weekly/Not every week (tef. Never)

03301210055
11707910155
076(05310099)
0230041004
05302110085

024(0.4010-008)





OPS/xhtml/Nav.xhtml




Contents





		Cover



		Psychosocial risk and protective factors for youth problem behavior are associated with food addiction in the Generation Z



		1 Introduction



		2 Materials and methods



		2.1 Participants



		2.2 Instruments



		2.2.1 Food addiction assessment: the short form of Yale food addiction scale 2.0 (S-YFAS 2.0)



		2.2.2 Sociodemographic risk factors



		2.2.3 Family risk factors



		2.2.4 Personality risk factors



		2.2.5 Behavioral risk factors









		2.3 Data analysis









		3 Results



		3.1 Descriptive statistics



		3.2 Associations between FA diagnosis and psychosocial risk factors



		3.3 Associations between S-YFAS 2.0 symptom score and psychosocial risk factors in the total sample



		3.4 Associations between S-YFAS 2.0 symptom score and psychosocial risk factors in the FA diagnosed subsample









		4 Discussion



		Data availability statement



		Ethics statement



		Author contributions



		Funding



		Acknowledgments



		Conflict of interest



		Publisher’s note



		Supplementary material



		Footnotes



		References



















OPS/images/fpubh-12-1414110-g001.jpg
Pychosocial Risk Fctors
Sociodemographic domain

Gender:Female . Male)

Gend: Not Reported (£ M)

SHDI: 90 perenile < 85 percenie)

SHDI: 95t el < 851 i)
Famity domain

Diffalyalkin o parets (et Fase)
Personalty domain

it mpusivenss

Socal Ay Disrder Yes (e No)

Deprsion isonder Yo (. No)

Avisk of socisl withdawal (€ No)

Lastyerscadenic perormance: Failed o bl avrag rf. O verage orighe)

Vst yesr scademicpefonmance: Notremerberd (. On aveage o ighr)
Behavioatdomain

st mont st consumption Yo 11 No)

SVA Yes (e o)

16D Yos e Noj

Doing sufered (1 No)

‘Onlin Sl Challene ngagement (e No)

it and Vegetable DitHabi: Not eery wesk . Neve)

ot Vegetable i i Weskly et Never)

Play competive sport: Ve et No)

Seepdurton: 7 boues e  hours o ls)

ot

O ratho 05% €1)

2030500
La600195)
08207310093
07 06s10092)

10129

10510410106)
15520200
2482140287
2830910420
12300500145)
136011000 167)

L a27016)
1960424
292030
1340190150)
15102200136
060@4610078)
05705007
05707810097
08707710097)

2m)

P






OPS/images/fpubh-12-1414110-g002.jpg
Pryehosocia Risk Factors

posecy

palue

Sociodemographic domain
Gender: Female/Not Reported (1. M)
SHDI 95490 perente (. < 513 peren

Personaly domain

T psivensss
Social Aniey Disorder Yes (1t No)
Depression Disoder Yes e, Noj
Avrisk ofscil withdrval (. No)
Behavioral domain
Lt monthsubstancs consumption Yes (. No)
SMA Yo (e Noy
16D Yes st No)
Docsing suffred (s No)
Online SlFlam Challnge engagenment (1 No)

Fruitand Vegetable Diet Habits: Weekly Not evey weck (. Never)

Play competive spor: es (rf No)
Sl aency:< 45 i/ 1545 min r£.€15 i)

05104200039)
009 (01510-003)

006005 10006)
0410300052)
060(04910072)
15602400 187)

029(01910038)
1710430198
11009610124
028(0.1810038)
0520330070
021(03010-013)
01060.1910-001)
007001 0014)






OPS/images/cover.jpg
& frontiers | Frontiers in Public Health

Psychosocial risk and protective
factors for youth problem
behavior are associated with food
addiction in the Generation Z












OPS/images/crossmark.jpg
©

2

i

|






OPS/images/logo.jpg
¥ frontiers Frontiers in Public Health






