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Mastery is a psychological resource that is defined as the extent to which individuals perceive having control over important circumstances of their lives. Although mastery has been associated with various physical and psychological health outcomes, studies assessing its relationship with weight status and dietary behavior are lacking. The aim of this cross-sectional study was to assess the relationship between mastery and weight status, food intake, snacking, and eating disorder (ED) symptoms in the NutriNet-Santé cohort study. Mastery was measured with the Pearlin Mastery Scale (PMS) in 32,588 adults (77.45% female), the mean age was 50.04 (14.53) years. Height and weight were self-reported. Overall diet quality and food group consumption were evaluated with ≥3 self-reported 24-h dietary records (range: 3–27). Snacking was assessed with an ad-hoc question. ED symptoms were assessed with the Sick-Control-One-Fat-Food Questionnaire (SCOFF). Linear and logistic regression analyses were conducted to assess the relationship between mastery and weight status, food intake, snacking, and ED symptoms, controlling for sociodemographic and lifestyle characteristics. Females with a higher level of mastery were less likely to be underweight (OR: 0.88; 95%CI: 0.84, 0.93), overweight [OR: 0.94 (0.91, 0.97)], or obese [class I: OR: 0.86 (0.82, 0.90); class II: OR: 0.76 (0.71, 0.82); class III: OR: 0.77 (0.69, 0.86)]. Males with a higher level of mastery were less likely to be obese [class III: OR: 0.75 (0.57, 0.99)]. Mastery was associated with better diet quality overall, a higher consumption of fruit and vegetables, seafood, wholegrain foods, legumes, non-salted oleaginous fruits, and alcoholic beverages and with a lower consumption of meat and poultry, dairy products, sugary and fatty products, milk-based desserts, and sweetened beverages. Mastery was also associated with lower snacking frequency [OR: 0.89 (0.86, 0.91)] and less ED symptoms [OR: 0.73 (0.71, 0.75)]. As mastery was associated with favorable dietary behavior and weight status, targeting mastery might be a promising approach in promoting healthy behaviors.

Clinical Trial Registry Number: NCT03335644 at Clinicaltrials.gov.

Keywords: mastery, locus of control, weight status, diet quality, food group consumption, snacking, eating disorder symptoms, large population


INTRODUCTION

Psychological factors are linked to overweight and obesity (1), eating disorders (ED) (2), and dietary intake (3, 4). In recent decades, research on psychological factors has shifted from assessing negative and pathological factors to positive factors (5). Positive factors can be easily targeted in interventions [with e.g., goal setting or using personal strengths (6)] and represent important avenues to foster health over and above the absence of illness (7).

Mastery is defined as the extent to which individuals perceive having control over important circumstances of their lives (8). It is a psychological resource that helps individuals to cope with life events and life strains (9). Mastery is not regarded as a stable personality trait but as an adaptive self-concept that changes with critical experiences (10). As mastery is considered a modifiable factor (11), it may be a potential facilitator in promoting healthy dietary behavior.

Previous research has shown that mastery is associated with various physical health outcomes including better cardiometabolic health (10, 12, 13) or reduced mortality risk (12, 14) as well as psychological health outcomes including higher self-esteem (13, 15), sense of coherence (13, 16), life satisfaction (16) and lower depression (15, 17). However, research on the relationships between mastery and weight status as well as dietary behavior remain scarce and inconsistent. With regard to the relationship between mastery and weight status, different studies have found a negative relationship in both males and females (10, 15), a positive relationship in male students (18) and no relationship in females (18–20) or males (19). Only a few studies investigated the relationship between mastery and food intake and revealed inconsistent results. Mastery was positively associated with the Healthy Eating Index and several of its indicators (21) in a large population. However, other studies showed no association between mastery and diet quality (22), fat or fiber intake (23) while there were inconsistent results regarding fruit and vegetable consumption (24). To our knowledge, no study has investigated the relationship between mastery and snacking. As frequent snacking can be seen as a maladaptive coping behavior to deal with stressors (25, 26), it is conceivable that individuals who snack frequently, unlike those who do not snack frequently, show lower levels of mastery. Previous results regarding the relationship between mastery and EDs revealed a negative association between mastery and the overall level of eating pathology (20), binge eating (19) as well as weight concern, shape concern and eating concern (27). However, females with and without an ED reported a similar level of mastery (20).

To better understand the role of mastery with regard to dietary behavior, more research is needed, especially in a large population. Many studies on mastery have been conducted in specific populations, e.g., students, clinical populations or older adults, and do not consider potential confounders. Therefore, the aim of the current study was to investigate the association between mastery and weight status, diet quality, food group consumption, snacking and ED symptoms in a large sample of French adults, taking into account sociodemographic and lifestyle characteristics.



MATERIALS AND METHODS


Population and Study Design

To conduct this study, we used data of the NutriNet-Santé study. The NutriNet-Santé study was launched in France in 2009 and is a large ongoing web-based prospective cohort study in the French population (https://etude-nutrinet-sante.fr/). It aims at examining the relationship between nutrition and health as well as investigating determinants of dietary patterns and nutritional status in adults aged ≥18 years (28). At inclusion, participants were asked to fill out web-based questionnaires assessing diet, physical activity, anthropometric measures, lifestyle characteristics, socioeconomic conditions, and health status. Participants were asked to fill out this set of questionnaires every year after inclusion. Furthermore, participants were asked every month to complete another set of optional questionnaires assessing determinants of eating behavior, nutritional status and specific health-related aspects. Please see the study protocol for further information regarding the methodology and design (28).



Instruments
 
Mastery

Mastery was assessed with a translated French version of the Pearlin Mastery Scale (PMS) (9). The PMS was once administered between May and November 2014. Responses to its 7 items were recorded on a 7-point scale ranging from 1 (totally disagree) to 7 (totally agree). Item scores were summed and then divided by the number of items, leading to a score ranging from 1 to 7. Higher mean values reflect higher levels of mastery. Previous studies have found support for the scale's validity and reliability (16, 29).



Weight Status

BMI was assessed with self-reported height and weight. BMI (in kg/m2) was calculated as the ratio of weight to squared height. Anthropometric data provided closest after completion of the PMS were used. Participants were categorized as underweight (BMI <18.5 kg/m2), normal weight (18.5 kg/m2 ≤ BMI <25 kg/m2), overweight (excluding obesity) (25 kg/m2 ≤ BMI <30 kg/m2), obese class I (30 kg/m2 ≤ BMI <35 kg/m2), obese class II (35 kg/m2 ≤ BMI <40 kg/m2), and obese class III (BMI ≥ 40 kg/m2) (30).



Diet Quality and Food Group Consumption

At inclusion and every 6 months afterwards, participants were asked to complete a set of three 24-h dietary records (randomly distributed between 2 weekdays and 1 weekend day). Individuals who completed ≥3 24-h dietary records in the time-frame of 2 years before and 2 years after the completion of the PMS were selected for the present study. The number of completed 24-h records ranged from 3 to 27. An interactive web-based interface allowed the participants to complete the dietary record on their own by choosing among >3,500 food or beverage items (31). Participants were asked to report all foods and beverages consumed at mealtimes (breakfast, lunch, dinner) and other eating occasions. They estimated the amounts consumed using standard measurements or validated photographs (32). To assess portion sizes, participants had to choose between 7 categories for most food products: 3 main portion sizes, 2 intermediate portion sizes and 2 extreme portion sizes. Based on the NutriNet-Santé food composition table (33), nutrient intakes were estimated. Mean daily food intake (grams/day) was weighted according to weekday vs. weekend. We used the method proposed by Black (34) to identify participants with unlikely estimates of energy intake as under-reporters. We calculated the basal metabolic rate according to age, sex, weight, and height by using Schofield's equations (35). Based on basal metabolic rate and the level of physical activity, we determined energy requirement. We calculated the ratio between energy intake and estimated energy requirement and excluded individuals with ratios below the Goldberg cutoff (36). The validity of the dietary records in the NutriNet-Santé study has been shown by comparing the dietary records with biomarkers (37, 38) and with interviews by a dietitian (31). For this study, we defined 19 food groups: fruit and vegetables, seafood (fish and shellfish), meat and poultry, processed meat, eggs, dairy products (e.g., milk, yogurts with ≤ 12% of added sugar), cheese, milk-based desserts (e.g., flan, milk shakes), starchy foods, wholegrain foods, legumes, fats (e.g., oil, butter), sugary and fatty foods (e.g., cakes, chocolate, ice cream, pancakes), sugar and confectionery (e.g., honey, jelly), fast food (e.g., pizzas, hamburgers, quiches), appetizers (e.g., chips, salted biscuits, salted oleaginous fruits), non-salted oleaginous fruits (e.g., non-salted nuts, non-salted almonds), sweetened beverages (sugary sweetened beverages and artificially sweetened beverages) and alcoholic beverages.

To assess diet quality, we used the modified French National Nutrition and Health Program Guideline Score (mPNNS-GS) which is an a priori diet quality score, reflecting the adherence to the French nutritional recommendations that were in effect at the time of the PMS measurement (39). It is based on the PNNS-GS score, however, it only accounts for the dietary component while excluding the physical activity component (39, 40). The mPNNS-GS includes 12 components: 8 components refer to food serving recommendations (fruit and vegetables; starchy foods; wholegrain foods; dairy products; meat, eggs, and fish; seafood; vegetable fat; water and soda) and 4 components refer to moderation of intake (added fat, salt, sweets, and alcohol). For overconsumption of salt, overconsumption of added sugars from sweetened foods and when energy intake exceeds energy requirement [based on the level of physical activity level and basal metabolic rate (35)] by > 5%, the score will be reduced. The maximum of the mPNNS-GS are 13.5 points, with higher scores indicating a better diet quality.



Snacking

Between April and October 2014, a meal pattern questionnaire was administered. Snacking was assessed with one question (“How often do you usually snack in the daytime?”). Responses were recorded on a 7-point scale ranging from never to 6 times or more per day, each day and classified into 4 categories: never, < once a week, ≥ once a week (and < than once a day), or ≥ once a day. Further, we computed a binary variable: no snacking vs. snacking.



Eating Disorder (ED) Symptoms

ED symptoms were assessed with the French version of the SCOFF (Sick-Control-One-Fat-Food) questionnaire (41). The SCOFF was administered between June and December 2014. It includes 5 dichotomous items (yes vs. no) that cover the main features of EDs (42). A cut off ≥2 indicates ED symptoms (regardless of type). Previous studies support its reliability and validity and its suitability as a screening tool for EDs (43, 44). In the current sample, McDonald's omega (ω) as an index for reliability (45) was 0.550, 95% CI [0.540, 0.561]. Furthermore, we used the Expali algorithm that allows to distinguish between ED categories (46). Based on the answers given in the SCOFF and the individual's BMI, the Expali algorithm classified individuals with ED symptoms into 4 broad categories. These categories were based on the DSM-5 (47): (1) restrictive disorders including anorexia nervosa, restrictive food intake disorder and atypical anorexia nervosa; (2) bulimic disorders including bulimia nervosa and bulimia nervosa of low frequency or duration; (3) hyperphagic disorders including binge-eating disorder and binge-eating disorder of low frequency or duration; and 4. other ED including purging disorder, night eating syndrome and any other ED.



Covariates

Guided by previous studies, we collected data on potential confounders of the relationship between mastery, weight status, diet quality, food group consumption, snacking and EDs. Covariates were assessed at inclusion and once a year. We used the data provided closest to the date of the completion of the PMS. Selected covariates were as follows: age (years), sex, educational level (primary, secondary, undergraduate, and postgraduate), occupational status (unemployed, student, self-employed/farmer, employee/manual worker, intermediate profession, managerial staff/intellectual profession, and retired), monthly income per household unit (<1,200; 1,200–1,799; 1,800–2,299; 2,300–2,699; 2,700–3,699; ≥3,700 euros per household unit, and “unwilling to answer”), smoking status (never, former, and current smoker), level of physical activity (low, moderate, and high), and depressive symptomatology (yes, no). The covariates were determined as follows: we determined monthly income per household unit with information about income and household composition. According to the Organization for Economic Cooperation and Development equivalence scale, we converted the number of people in the household into number of consumption units: 1 consumption unit is attributed for the first adult in the household, 0.5 for other persons aged ≥14 years, and 0.3 for children aged <14 years (48). We determined physical activity with the short form of the French version of the International Physical Activity Questionnaire (49). We estimated energy expenditure expressed in metabolic equivalent of task minutes per week. With that, we categorized the 3 levels of physical activity [low (<30 min/d), moderate (30–60 min/d), and high (≥60 min/d)]. We assessed depressive symptomatology by using the French version of the Center for Epidemiological Studies–Depression (CES-D) scale (50, 51). Responses to its 20 items were recorded on a 4-point scale, with higher values indicating higher depressive symptomatology. A cut off ≥16 indicates a depressive symptomatology (51). In the current sample, McDonald's ω was 0.910, 95% CI [0.908, 0.912].




Data Analysis

To compare the characteristics of included with excluded participants, we performed Student t-Tests for continuous variables and Pearson's chi-square tests for categorical variables. We assessed the reliability of the French version of the PMS by calculating McDonald's omega (ω) (45). To test the factor structure of the PMS, we performed a one factor confirmatory factor analysis (CFA). The following fit indexes with cut-off values for a good model fit were used to evaluate model fit: comparative fit index (CFI) ≥0.95, root mean square error of approximation (RMSEA) ≤ 0.06, and standardized root mean square residual (SRMR) ≤ 0.08 (52). To investigate the relationship between mastery and participants' characteristics, we used Spearman correlation coefficients (with 95% CI) for continuous variables and Student t-test or ANOVA for categorical variables. Depending on the variable level (categorical/continuous), we reported participants' characteristics and descriptive characteristics of outcomes either as percentages (%) or means (M) and standard deviations (SD). Medians and interquartile ranges (IQRs) were used for non-normally distributed intake of food groups. To investigate the relationship between mastery (independent variable, IV) and weight status (dependent variable, DV), we performed multinomial logistic regressions. Only these analyses were stratified by sex because the interaction between mastery and weight status was the only interaction between mastery and a DV that was significant (p = 0.005). To investigate the relationship between mastery (IV) and diet quality (DV) as well as normally distributed intake of food groups (DV) (fruit and vegetables, seafood, meat and poultry, dairy products, cheese, starchy foods, wholegrain foods, fats, sugary and fatty foods, sugar and confectionery), we performed multiple linear regressions. To investigate the relationship between mastery (IV) and non-normally distributed intake of food groups (DV) (processed meat, eggs, legumes, fast food, milk-based desserts, non-salted oleaginous fruits, appetizers, sweetened beverages, alcoholic beverages), we performed multinomial logistic regressions. For these groups, we defined three levels: no intake vs. low intake (< median intake among consumers) vs. high intake (≥median intake among consumers). To investigate the relationship between mastery (IV) and snacking (DV), we performed binary logistic regressions (snacking vs. no snacking) as well as multinomial logistic regressions with four frequency categories (never vs. < once a week vs. ≥ once a week vs. ≥ once a day). To investigate the relationship between mastery (IV) and ED symptoms (DV), we performed binary logistic regressions (ED symptoms vs. no ED symptoms) as well as multinomial logistic regressions with the four ED categories (no ED vs. restrictive disorder vs. bulimic disorder vs. hyperphagic disorder vs. other ED). From logistic regressions, we estimated the strength of the associations by the calculation of adjusted odds ratios (ORs) and 95% confidence intervals (95% CIs). All analyses were performed with (adjusted model) and without (unadjusted model) confounding variables. The adjusted model included age, sex, educational level, occupational status, monthly income per household unit, energy intake, smoking status, and physical activity. The analyses between mastery and food groups further included the number of 24-h dietary records as a confounding variable. Further, we computed a sensitivity analysis adding depressive symptomatology to the models. To handle missing data on covariates, we used multiple imputation by fully conditional specification (20 imputed data sets). All tests of statistical significance were 2-sided and significance was set at 5%. All statistical analyses were performed using SAS version 9.4 software (SAS Institute, Inc.), except for McDonald's ω that was calculated with the MBESS R package (version 4.8.0).




RESULTS


Sample Characteristics

Of the 139,420 subjects who were included in the NutriNet-Santé study in 2014, 33,017 participants completed the PMS. We excluded 148 participants due to an acquiescence bias (i.e., agreeing or disagreeing with all statements without consideration of the reverse-worded items) and 281 participants who were pregnant, resulting in 32,588 participants eligible for analysis. Among those, 30,620 participants also completed the snacking assessment, 30,339 participants reported anthropometric data, 28,951 participants completed the SCOFF, 25,024 participants had available data to assess diet quality and 22,209 participants had data on food group intake (see Supplementary Figure 1). To make better use of available data, we performed each analysis on a different subsample. Compared with excluded participants of the NutriNet-Santé cohort who did not complete the PMS or were excluded due to an acquiescence bias or pregnancy, included participants were older, had a higher proportion of males, a higher educational level and income (all p < 0.001). Table 1 presents the individual characteristics of the overall sample and their relationships to level of mastery. On average, mastery was higher in males, in more educated participants, in self-employed/farmers and managerial staff/intellectual professions, in participants with a higher income, in smokers, in participants with a higher physical activity and in participants without depressive symptomatology. Mastery was negatively associated with age and positively associated with energy intake. Table 2 presents the descriptive statistics of the outcome variables.


Table 1. Individual characteristics of N = 32,588 participants (NutriNet-Santé cohort study, 2014).
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Table 2. Descriptive characteristics of the outcome variables (NutriNet-Santé cohort study, 2014).
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Psychometric Properties of the PMS

In the overall sample (N = 32,588), McDonald‘s ω was 0.842, 95% CI [0.839, 0.845], supporting the reliability of the PMS. The CFA with mastery as the single common factor provided the following fit indices: CFI = 0.917, SRMR = 0.058, RMSEA = 0.126, 90% CI [0.124; 0.129], χ2 (14, N = 32,588) = 7273.454, p < 0.0001. This indicates a good value of SRMR and an adequate value of CFI, but an unsatisfactory value of RMSEA. Except for item 6 that showed a satisfactory factor loading (0.40), all other items showed high factor loadings (0.50–0.84).



Relationship Between Mastery and Weight Status

Table 3 shows the results of the logistic regression models between mastery and BMI categories. In the adjusted model, females with a higher level of mastery were less likely to be underweight, overweight or obese (all classes) than females with a lower level of mastery. ORs were the lowest in females with obesity, in particular obesity class II and III. In the adjusted model, males with a higher level of mastery were less likely to be obese (class III) than males with a lower level of obesity. There was no significant association between mastery and underweight, overweight, obesity class I and II. An additional model was tested with depressive symptomatology taken into account as a confounder. In these sensitivity analyses, results were similar in females (all p < 0.05), while in males, the association between mastery and obesity (class III) was no longer significant (p = 0.11).


Table 3. Association between mastery (PMS) and weight status (BMI categories) in n = 30,339 participants, stratified by sex (NutriNet-Santé cohort study, 2014).
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Relationship Between Mastery and Diet Quality as Well as Food Group Consumption

Table 4 presents the results of the linear regression models between mastery and diet quality as well as normally distributed intake of food groups. In the adjusted model, mastery was positively associated with diet quality and with consumption of fruit and vegetables, seafood, and wholegrain foods. Mastery was associated with a lower consumption of meat and poultry, dairy products, and sugary and fatty products. No association was found with cheese, starchy foods, fats, and sugar and confectionery. Table 5 presents the results of the logistic regression models between mastery and non-normally distributed intake of food groups. In the adjusted model, participants with a higher level of mastery were more likely to have a high intake of legumes, non-salted oleaginous fruits and a low or high intake of alcoholic beverages than participants with a lower level of mastery. In addition, they were less likely to have a high intake of milk-based desserts and sweetened beverages than participants with a lower level of mastery. No association was found with processed meat, eggs, fast food and appetizers. The sensitivity analyses showed similar results, except for an absence of association between mastery and the consumption of fruit and vegetables (p = 0.11).


Table 4. Associations between mastery (PMS), diet quality and consumption of food groups normally distributed (NutriNet-Santé cohort study, 2014).
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Table 5. Associations between mastery (PMS) and consumption of food groups non-normally distributed (NutriNet-Santé cohort study, 2014).
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Relationship Between Mastery and Snacking

Table 6 presents the results of the logistic regression models between mastery and snacking. In the adjusted model, participants with a higher level of mastery were less likely to snack than participants with a lower level of mastery. The ORs decreased with higher snacking frequency. Overall, the sensitivity analyses showed equivalent results with the main observations (all p < 0.05).


Table 6. Association between mastery (PMS) and snacking (NutriNet-Santé cohort study, 2014).
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Relationship Between Mastery and ED Symptoms

Table 7 presents the results of the logistic regression models between mastery and ED symptoms. In the adjusted model, participants with a higher level of mastery were less likely to have ED symptoms (restrictive/bulimic/hyperphagic and other EDs) than participants with a lower level of mastery. Overall, the sensitivity analyses showed equivalent results with the main observations (all p < 0.01).


Table 7. Association between mastery (PMS) and eating disorder symptoms (NutriNet-Santé cohort study, 2014).
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DISCUSSION

The aim of this study was to investigate the association between level of mastery and weight status, food intake, snacking and EDs in a large sample of French adults. We found that females with a higher level of mastery were less likely to be underweight, overweight or obese (all classes) than females with a lower level of mastery and that males with a higher level of mastery were less likely to be obese (class III) than males with a lower level of mastery. In addition, mastery was associated with better diet quality overall, a higher consumption of fruit and vegetables, seafood, wholegrain foods, legumes, non-salted oleaginous fruits, and alcoholic beverages and with a lower consumption of meat and poultry, dairy products, sugary and fatty products, milk-based desserts and sweetened beverages. Furthermore, mastery was associated with a lower snacking frequency and less ED symptoms.


Level of Mastery According to Sociodemographic and Lifestyle Characteristics

The mean overall mastery score in our study was comparable to previous studies (10, 53). In line with the literature, mastery was higher in males (10, 11, 19), in participants who were younger (10, 24), had a higher education (54), income (55), physical activity (10, 21), no depressive symptomatology (13, 15, 19) and were self-employed/farmers or managerial staff/intellectual professions (53). Current smokers showed the highest level of mastery. This relationship has to be further examined since data in the literature are contradictory (10, 21, 24).



Relationship Between Mastery and Weight Status

Our results showing that females with a higher level of mastery were less likely to be underweight, overweight or obese (all classes) were maintained when controlling for depressive symptomatology and are in line with some studies (10, 15, 27), but not others (18–20). Since mastery goes along with beliefs about the general controllability of the environment (56), individuals with a high level of mastery might perceive their life circumstances as a result of their own behavior and choices. This may lead to more health-promoting behaviors (56) and thus to a more favorable weight status. Mastery could also buffer the negative effect of stress on weight gain as suggested by another study (27). Our results showed only limited associations between mastery and weight status in males which is reflected in inconsistent results from previous studies (10, 15, 18, 19). These sex-specific associations might be explained by lower prevalence rates of perceived weight discrimination in males and by the fact that males with obesity are generally more accepted than females with obesity (57, 58). Mastery might be required when being judged by others and might therefore play a more important role in females than in males regarding weight gain. Given that our data are cross-sectional, the causal relationship between mastery and weight status remains unclear. Reciprocal links are conceivable, e.g., in the course of an intervention promoting obesity-provoking behavior, mastery decreased (59). Further studies on the mutual influence and dynamics between mastery and weight status are needed.



Relationship Between Mastery and Diet Quality as Well as Food Group Consumption

In line with a previous study in a representative sample (21), our results showed that mastery was associated with better diet quality overall in both males and females and more specifically, with a higher consumption of several healthy food groups (e.g., wholegrain foods) and a lower consumption of several unhealthy food groups (e.g., sugary and fatty foods). However, it has been proposed that the perceived utility from healthy eating might be sex-specific which might influence the relationship between mastery and healthy food choices (21). Males with a high level of mastery expected higher returns (a better health status) of their health-promoting behaviors while females with a high level of mastery showed more health-promoting behaviors as they may derive more pleasure out of these behaviors (21). Other studies showed no association with DASH (dietary approaches to stop hypertension) adherence (22) or specific food groups in specific populations with small sample sizes (23, 24). Although mastery was mainly associated with a healthier food intake, we also found that mastery was associated with a higher intake of alcoholic beverages, in line with previous studies (21, 60). Social support is positively correlated with level of mastery (60), which might lead to a wider social circle and an increased opportunity to share convivial meals, during which alcoholic beverages are often consumed (61, 62). Further, the perception of having control over life circumstances might also lead to the perception of having better coping strategies to deal with the effects of alcohol (21). This might explain why mastery is associated with a healthier food intake overall, but also with a higher consumption of alcoholic beverages.



Relationship Between Mastery and Snacking

To the best of our knowledge, this is the first study investigating the relationship between mastery and snacking. Individuals with a higher level of mastery were less likely to snack, and the ORs decreased with snacking frequency. This is in line with the idea that a high level of mastery is related to more deliberate choices and less affective choices (21). As we live in an obesogenic environment where snacks, especially high-calorie snacks, are available almost anytime, a global sense of controllability and autonomy might go along with the capacity of resisting these temptations. In contrast, when individuals experience feelings of helplessness and desperation, one maladaptive coping strategy might be to snack in order to seek comfort (emotional eating) (63). However, more research about potential mechanisms between mastery and snacking is needed.



Relationship Between Mastery and ED Symptoms

In line with some studies (19, 27), but not all (20), individuals with a higher level of mastery were less likely to have ED symptoms than individuals with a lower level of mastery. A low level of mastery is reflected by feelings of helplessness and feelings of being exposed to stressors without having adequate coping strategies. Thus, a low level of mastery might contribute to the development of an ED and the key features of EDs, e.g., constantly monitoring eating behavior, body weight and shape might represent an attempt to gain back a sense of control (64). However, as our results were only based on cross-sectional data, we cannot draw any conclusions about the causal relationship between mastery and EDs. It is also conceivable that experiences as loss of control eating or purging might lead to a lower level of mastery.



Techniques to Enhance Mastery

As results have shown that mastery is associated with favorable outcomes overall, it may be a potential facilitator in promoting healthy dietary behavior. Mastery can be enhanced with cognitive techniques by increasing the understanding of the relevance of cognitive control in daily life (65). Tools to enhance mastery can be examining personal choices, planning desirable daily activities, coping with problems that cannot be changed and promoting a more satisfying lifestyle (65).



Strengths and Limitations

One strength of the study is the large population-based sample that allowed taking into account various confounders. However, the fact that the participants were recruited on a voluntarily basis could imply a strong interest in health and nutrition topics. Thus, a selection bias cannot be ruled out (66, 67). To our knowledge, this is the first study investigating the association between mastery and food group consumption based on ≥3 24-h dietary records that serve as a good indicator of usual diet. Further, we conducted sensitivity analyses by controlling for depressive symptomatology and results were comparable to the main observations. The SCOFF was used to assess ED symptoms. Due to its good sensitivity and specificity it is recommended as a screening tool (41–43). However, we observed a low reliability of the scale in line with other studies (68, 69), which can be explained by its heterogenous items. We used the Expali algorithm, which enables distinguishing among the main categories of EDs. Nevertheless, the SCOFF cannot substitute for a clinical diagnosis, and we cannot exclude the possibility of having a certain number of false positive or false negative responses. The web-based self-report of height and weight could have led to random and systematic errors (70). However, standardized clinical measurements in a subsample (N = 2,513) of the NutriNet-Santé study showed good convergence with self-reported data (71) and the large sample size can contribute to a minimization of the impact of measurement error (72). Our data supported the reliability of the PMS. However, although the indices of CFI and SRMR were adequate, RMSEA exceeded recommended cut-off values (52, 73). Still, the inconsistency of CFI and RMSEA does not necessarily have to result in a rejection of the model (74). Another limitation is the cross-sectional design. As previous studies have shown that mastery varies over time and is influenced by critical life experiences (75), causal studies are needed. Finally, our paper focused on mastery as one aspect of control. However, there is a lack of consensus on theories and definitions with regard to control-related constructs, e.g., self-efficacy or locus of control (76). This might lead to difficulties in comparing and interpreting results.




CONCLUSIONS

Our results showed that females with a higher level of mastery were less likely to be underweight, overweight, or obese (all classes) while associations were more limited in males as males with a higher level of mastery were only less likely to be obese (class III). Mastery was associated with a better diet quality overall and with a higher consumption of several healthy food groups, e.g., wholegrain foods as well as with a lower consumption of several unhealthy food groups, e.g., sugary and fatty foods. However, mastery was also associated with a higher intake of alcoholic beverages. In addition, individuals with a higher level of mastery were less likely to snack and to have ED symptoms. As our results revealed that mastery is associated with favorable outcomes, mastery may be a potential facilitator in promoting healthy dietary behavior. However, research based on longitudinal designs and randomized-controlled trials are needed to further investigate these associations.
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low intake < median intake; high intake > median intake.
9For example, an increase of one-point is associated with a decrease in the odds [OR =
0.97 (95%CI: 0.93, 1.00)] of having a low intake of processed meat (compared with o

intake) (all such values).
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aday)

>Once a day 0.81(0.79,0.84) <0.0001 0.79 (0.76,082) <0.0001

PMS, Peariin Mastery Scale.

3Model adjusted for age, sex, educational level, occupational status, monthly household
income, energy intake, smoking, and physical activity

bP-values based on binary (no vs. yes) and multinominal (snecking frequency) logistic
regressions, with mestery as a continuous independent variable.

°Based on n = 30,620 participants who completed the snacking assessment.

?For example, an increase of one-point is associated with  decrease in the odds [OR =
0.92 (95%C!: 0.89-0.94)] of snacking (compared with no snacking) (all such values).
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Adjusted model®

OR (95% Cl)

0.88 (0.84,0.93)

094 (0.91,097)
086 (0.82, 0.90)
0.76 (0.71, 0.82)
0.77 (0.69, 0.86)

1.00 .79, 1.26)

1.01(0.96, 1.06)
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075 (0.57, 0.99)

I

<0.0001

<0.0001
<0.0001
<0.0001
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0.97

0.69
0.15
0.33
0.045

PMS, Pearfin Mastery Scale.
%Model adjusted for age, educational level, occupational status, monthly household
income, energy intake, smoking and physical activity.
bP-values based on multinominal logistic regressions, with mastery as a continuous
independent variabe.
°Based on n = 23,471 females who reported anthropometric date.
9For example, an increase of one-point in mastery is associated with a decrease in
the odds (OR = 0.90 [95%Cl: 0.86-0.95)] of being undenweight (compared with normal
weight) (all such values).

®Based on

6,868 males who reported anthropometric data.
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PMS, Peariin Mastery Scale.

po

0.0102
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<0.0001
<0.0001
0.047
0.0016
<0.0001
0.045
0.97
0.85

Adjusted model®

Beta-coefficient
(95% CI)

0.033(0.018, 0.048)

5.48 (3.00, 7.96)
0.5(0.14, 0.85)
-1.01(-1.5, -0.51)
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1.64(1.13,2.15)
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0.0058
<0.0001
<0.0001
0.82
0.70
<0.0001
0.20
<0.0001
0.83

aModel adjusted for age, sex, educational level, occupational status, monthly household income, energy intake, smoking, physical activity and number of 24-h dietary records.

bP-values based on linear regressions, with mastery as & continuous independent variable.

°mPNNS-GS = Modlified French National Nutition and Health Program Guideline Score. Based on n = 25,024 participants who had available data to calculate diet quality.

9G/d = Gram per day. Based on n = 22,209 participants who completed >3 24 h dietary records.
®For example, a one-point increase in mastery was associated with an increase of 1.83 G/d (—0.77, 4.43) of fruit and vegetable intake (all such values).
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OR(95%C)  P°

Eating disorder symptoms (SCOFF)*

No Ref
Yes 0.72(0.70,0.74)° <0.0001
Category of eating disorders (SCOFF)*®

No eating disorders Ref

Restrictive disorders  0.71(0.65, 0.78) <0.0001
Bulimic disorders 0.73(0.70,0.77) <0.0001

Hyperphagic disorders  0.70 (0.68,0.73) <0.0001
Other eating disorders 0.7 (0.72,0.83) <0.0001

PMS, Peariin Mastery Scale.

Adjusted model®

OR (95% Cl)

Ref
0.73 (0.71,0.75)

Ref
0.67 (0.61,0.74)
069 (0.66, 0.73)
0.73 0.71,0.76)
0.79(0.74, 0.85)

=

<0.0001

<0.0001
<0.0001
<0.0001
<0.0001

@Model adjusted for age, sex, educational level, occupational status, monthly household

income, energy intake, smoking, and physical activity.

bP-values based on binary (no vs. yes) and multinominal (categories of eating disorders)
logistic regressions, with mastery as a continuous independent variable.
SSCOFF, Sick-Control-One-Fat-Food Questionnaire. Based on n = 28,951 participants

who completed the SCOFF.

9For example, an increase of one-point in mastery is associated with a decrease in the
odds [OR = 0.72 (95%Cl: 0.70-0.74)] of having eating disorder symptoms (compared

with no eating disorder symptoms) (allsuch velues).

@Classification of eating disorders categories based on the Expali algorithm (46).
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2PMS, Pearlin Mastery Scale, score from 1 to 7, higher values indicate higher mastery.
PMS scores in Mean  SD for categorical variables. Spearman correlation coefficients
(with 95% C}) for continuous variables.

bP-values based on Spearman correlation coefficients for continuous variables and
Student t-test or ANOVA for categorical variables.

SCES-D, Center for Epidemiological Studies Depression Scale.
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2% for categorical variables/non-normally distributed intake of food groups, Mean % SD
for continuous variables/normally distributed inteke of food groups.

BPMS, Pearlin Mastery Scale; Spearman correlation coefficients (with 95 % C).
SP-values based on Spearman correlation coefficients for continuous variables and
Student t-test or ANOVA for categorical variables.

9Based on n = 30,339 participants who reported anthropometric data.

°mPNNS-GS = Modilied French National Nutrition and Health Program Guideline Score.
Based on n = 25,024 participants who had available data to calculate diet quaty

'G/d = Gram per dey. Based on n = 22,209 participants who completed >3
dietary records.

9Based on n = 30,620 participants who completed the snacking assessment.

hSCOFF = Sick-Control-One-Fat-Food Questionnaire. Based on n = 28,951 participants
who completed the SCOFF:

iClassification of ED categories based on the Expali algorithm (46).
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