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Abstract

:

This study aimed to determine the prevalence of the risk of orthorexia nervosa (ON) in dietetics students in Greece, and its relationship with diet, risk of eating disorder (ED), body mass index (BMI), body image flexibility, and parental attachment. The participants were 132 dietetics students, with a mean age of 22.94 ± 3.5 years, who completed a series of questionnaires that recorded sociodemographic, clinical, and anthropometric characteristics; adherence to the Mediterranean diet (MedDiet); ON indicators as determined by the ORTO-15 questionnaire; body image flexibility, with the Body Image-Acceptance and Action Questionnaire (BI-AAQ-5); the risk for ED as assessed using the EAT-26; anxiety level according to the STAIT 6 instrument; and recollection of their parents’ attitudes towards them during the first 16 years of life, with the Parental Bonding Instrument (PBI). ON risk appeared to be significantly associated with BMI (p = 0.002), exercise frequency (p = 0.023), anxiety level (p = 0.002), risk of ED (p < 0.001), body image inflexibility (p < 0.001), and inversely with the affectionate constraint of maternal bonding (p = 0.036). In conclusion, disordered eating behaviors and body shape concerns are prevalent among dietetics students, with parental attachment to the mother influencing their occurrence. Identification of potential ON and development of prevention mechanisms during childhood could help eliminate these concerns and improve the lives of dietetics students.
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1. Introduction


Self-imposed dietary rules intended to promote health, as reported in 1997 by Bratman, may, in some cases, conversely have detrimental effects [1]. The pursuit of “extreme dietary purity”, with an exaggerated focus on food, may lead to specific disordered eating (DE) behavior, which Bratman called orthorexia nervosa (ON). Orthorexia is a neologism derived from the Greek words orthos (correct) and orexis (appetite), with the literal meaning “correct appetite for food”. The expression was coined to indicate a possible new eating disorder (ED), the core symptom of which is a dangerous, excessive, obsessive focus on eating foods perceived as healthy [2]. The key features of ON that have been proposed include: (a) an obsessive focus on eating practices believed to promote optimal well-being through healthy eating, with inflexible eating rules, recurrent and persistent food-related preoccupation, and compulsive behavior; (b) subsequent clinically significant impairment (e.g., medical or psychological complications, great distress, and/or defects in important areas of functioning) [2,3]. An excessive focus on food quality, food preparation [4], agricultural methods, and the data on food labels is another characteristic feature of ON [3]. This attitude leads to impairment of social behavior and social relationships and can have an impact on the physical status and activities of the individual. ON must be differentiated from healthy orthorexia, which is defined as a “healthy interest in diet, healthy behavior with regard to diet, and eating healthily as part of one’s identity” [5]. ON has not yet been included as a diagnostic category in the Diagnostic and Statistical Manual of Mental Disorders (DSM-5), or the International Classification of Diseases-0 [5]. Perfectionism, obsessive-compulsive traits, other psychopathology, DE, the history of a diagnosed ED, dieting, poor body image, and a drive for thinness have all been positively associated with a greater likelihood of ON [6].



EDs are defined as disruptions in eating behavior, with excessive concern about body weight to a degree that impairs physical health and/or psychosocial functioning. EDs can present as severe psychiatric illnesses, associated with high rates of morbidity and mortality [7], with anorexia nervosa (AN) showing the highest mortality rate of any psychiatric disease [8].



Several different forms of ED behaviors may be followed by individuals who do not meet the criteria for a particular ED, such as binge eating, food restraint, emotional eating, disinhibition, strict dieting, and control of body weight and shape, through inappropriate compensatory behavior [9,10]. Unhealthy eating practices, such as extreme dieting, fasting, induced vomiting, and abuse of laxatives, are considered risk factors [10], although in isolation, they do not warrant the psychiatric diagnosis of an ED [9].



Studies worldwide have reported a high prevalence of EDs in both dietetics students and dietitians [8,10,11,12,13,14], and both populations have been characterized as having a high risk of DE [11,15] and an obsession with healthy eating behavior [16], and the development of ON [8,17]. In a study comparing eating behavior in Portuguese undergraduate nutrition students and students taking other courses, nutrition students showed higher levels of dietary restraint and binge eating than students in other courses [18].



Regarding the prevalence of ON, high rates have been reported among dietetics students and dietitians [8]. Orthorexic tendencies [19] and the development of orthorexic behavior [20] are reported to be more strongly represented in people in nutrition studies than in the general population [16], with a prevalence varying from 6.9% in the general population to over 80.0% in certain groups, such as dietitians and dietetics students [19].



In certain other fields, a high prevalence of ON has been reported, reaching close to 90.0% among high-risk populations, such as ballet dancers and athletes. It is even observed in health workers [21], and Fidan and colleagues [22] report a high prevalence of orthorexia in medical students (43.6%).



Other studies, however, have reported different findings. In a study of 189 female Portuguese students aged 18–25 years, no difference in the risk of developing ED was demonstrated between students majoring in nutrition and other health-related or non-health-related majors [23]. Some researchers argue that an increase in nutritional knowledge is related to a healthier diet and better food choices and, therefore, conclude that individuals trained in nutrition and dietetics are more likely to develop healthy eating behavior [8] and may be at a lower risk of developing DE behavior than non-nutrition majors [10]. The high prevalence of unhealthy behavior reported in some studies of dieticians and dietetics students in their relationship with food, however, indicates a need for further investigation of factors that may influence this group in the development of DE behavior.



Parents play a crucial role in helping both adolescents and young adults to master the tasks associated with their development to maturity [24], and several characteristics of adverse parenting styles have been associated with DE in the offspring [25]. The findings of several studies suggest that a particular parenting style that is warm, involved, and characterized by disciplinary methods that are supportive rather than punitive, and is firm and consistent in setting and enforcing guidelines and boundaries, with developmentally appropriate expectations, is advantageous in supporting adolescents. It has been suggested that one stereotypical parenting style during the first 16 years, characterized by low caring and high control, was a common feature of patients with AN [26] and an association has been documented between low levels of parental care and psychopathological symptoms, weight phobia, and poor body image [24]. Anxiety may be a feature of DE, and studies have shown that DE attitudes are significantly correlated with anxiety levels [27] and that levels of anxiety are higher in subjects at high risk of ED [28,29].



This study aimed to explore factors that may lead to ON risk in dietetics students in Greece and their risk of developing ED, including disturbed eating patterns, levels of anxiety, and their parental bonding relationships.




2. Materials and Methods


2.1. Participants and Procedures


An observational study was conducted with students of the Department of Nutritional Sciences and Dietetics at the International Hellenic University (IHU). The participants were students from all four years of the study course, and some who had exceeded the statutory years of study. All the students were fully informed of the scope and procedures of the study, and those who wished to participate provided written informed consent. Of the total sample of 497 participants, 132 entered the study after exclusion. Exclusion of participants from the original sample was due to either lack of consent or the presence of a chronic disease that required a specialized diet. The study was conducted with the permission of the Committee for Research Ethics of the Aristotle University of Thessaloniki (1.272/20.10.2020) and in accordance with the Code of Ethics of the World Medical Association (Declaration of Helsinki).




2.2. Sociodemographic, Medical, and Anthropometric Characteristics


Self-reported information was collected from each participant through face-to-face interviews conducted by members of the research team. The data collected comprised (a) anthropometric characteristics, including age, body weight, and height of the participant and the participant’s mother and father, based on which the respective body mass index (BMI) was calculated as Kg/m2, and categorized according to the WHO categorization (using in our study the three resulting categories: <18.5: underweight; 18.5–24.9: normal weight; >25.0 overweight, denoting pre-obesity or obesity); [30] (b) demographic information, including years of schooling, and the frequency, duration, and level of physical activity; (c) medical history, including chronic illness and medication. Specific instruments were administered to measure diet, anxiety level, body image, parental attachment, risk of eating disorder, ON, circadian rhythm, and mood processes, as listed below.




2.3. Study Instruments


2.3.1. Mediterranean Diet (MedDiet) Score


Dietary habits were explored by assessing compliance with the Mediterranean diet (MedDiet). The MedDiet scoring system, which was developed by Panagiotakos and colleagues [31] in Greece, includes the following 11 food groups: unrefined cereals (wholemeal bread, pasta, rice, other cereals, biscuits, etc.), fruits, vegetables, legumes, potatoes, fish, meat and meat products, poultry, full-fat dairy products (such as cheese, yogurt, and milk), olive oil, and alcohol. A score of between 0 and 5 is assigned to each item in most of the 11 food groups according to the frequency of consumption per month (i.e., never, 1–4, 5–8, 9–12, 13–18 and >18 servings per month are scored 0, 1, 2, 3, 4, and 5, respectively) [32]. For some of the items, specifically, red meat and meat products, poultry, and full-fat dairy products, a score of 0–5 is assigned for reported consumption using a reverse scale. A score of 0–5 is assigned for olive oil use, both in cooking and meal preparation, corresponding to “never”, “rarely”, “<once/week”, “1–3 times/week”, “3–5 times/week”, and “daily”, respectively. For alcohol (all alcoholic beverages), a score of 5 is given for “no consumption” or “consumption of <300 mL/day”, 0 for “consumption >700 mL/day”, and scores of 4 to 1 for consumption of “300–400 mL”, “400–500 mL”, “500–600 mL”, and “600–700 mL/day”, respectively [31,33]. The total MedDiet score ranges from 0 to 55, with higher values indicating closer adherence to the MedDiet [32]. For the purposes of this study, adherence to the MedDiet was divided into two levels: insufficient (0–27) and sufficient (28–55) [31,33].




2.3.2. ORTO-15 Questionnaire


The Greek version of ORTO-15 [34], a self-reported questionnaire developed by Donini and colleagues [35] consisting of 15 multiple-choice questions, six of which are from the Bratman scale [36], was used to measure the prevalence of orthorexia. Responses were scored on a 4-point Likert-type scale, where ‘always’ = 1, ‘often’ = 2, ‘sometimes’ = 3, and ‘never’ = 4. According to the authors’ original instructions, items 2, 5, 8, and 9 are scored inversely (i.e., ‘always’ = 4, ‘often’ = 3, ‘sometimes’ = 2, ‘never’ = 1). Items 1 and 13 are scored as follows: “always” = 2, “often” = 4, “sometimes” = 3, and “never” = 1. A lower score indicates a higher level of ON symptomatology [34]. Scores above 40 indicate the absence of ON. The authors suggest a threshold of 40 for the diagnosis of the risk of ON. The reliability analysis of the ORTO-15 questionnaire in the current population provided a reliable Cronbach α equal to 0.65 (95% CI: 0.56–0.73).




2.3.3. Eating Attitudes Test (EAT-26)


The Greek version of the self-reported Eating Attitudes Test (EAT-26) was used [37] to measure symptoms and concerns about ED. It consists of a 26-item scale, divided in three sections: (a) self-reported height and weight, used to calculate BMI; (b) 26 items related to how often the respondent engages in certain behaviors, scored on a 6-point Likert scale (“always”, “usually”, “often”, “sometimes”, “rarely”, and “never”); and (c) 5 behavioral items on a 6-point Likert scale, to explore how often the respondent has engaged in disordered eating behaviors in the past 6 months (‘never’, ‘once a month or less’, ‘2–3 times a month’, ‘once a week’, ‘2–6 times a week’, and ‘once a day or more’). Only the last two sections of the questionnaire were used in this study, as height and weight were measured by the researchers. For this study, the responses for items 1–25 were scored on a 4-point scale with “always” receiving three points, “usually” receiving two points, “often” receiving one point, and “sometimes,” “rarely,” and “never” receiving zero points. Item 26 is scored in reverse, and the final score is calculated as the sum of items 1–26. A score of 20 or higher on the EAT-26 reflects a high level of concern about diet, body weight, or problematic eating behavior [38].




2.3.4. The Body Image-Acceptance and Action Questionnaire 5 (BI-AAQ-5)


The Greek version of the Body Image-Acceptance and Action Questionnaire 5 (BI-AAQ-5) was used to assess body image flexibility, which is associated with greater psychological flexibility, reduced body image dissatisfaction, and less DE [39]. The BI-AAQ was customized from pre-existing psychological flexibility measures, specifically to evaluate responsiveness to body-related thoughts and emotions [40]. The BI-AAQ-5 [41] is a shortened version of the original instrument and includes five items scored on a scale ranging from 1 (never true) to 7 (always true) [42]. The items are negatively worded, so reverse scoring of each item is required before all items are summed to determine the total score. The short form has been shown to perform as well as the long form in terms of its factorial structure and its association with theoretically relevant constructs, including body image dissatisfaction, stigma, internalization of social norms of appearance, self-compassion, and poor mental health. Scores of 19 or above indicate a potential risk of distorted body image [41]. The participants in this study also filled out a questionnaire about their perceptions of their mother’s and father’s flexibility of body image.




2.3.5. STAI


The Greek version of the STAI questionnaire [43] was used to measure two different concepts of anxiety: situational anxiety (STAI-S) and trait anxiety (STAI-T). The STAI-T scale consists of 20 statements describing how respondents feel in general, and it is the one used in the research. The STAI’s validity requires that the examinee have a clear understanding of the “state” and “trait” instructions. Each question is scored on a 4-point scale (“not at all”, “a little”, “moderately”, “very much”). The range of scores for Form Y of the STAI ranges from a minimum score of 20 to a maximum score of 80. STAI scores are typically classified as “no or low anxiety” (20–37), “moderate anxiety” (38–44), and “high anxiety” (45–80) [44]. The STAI-S has been proven to be a valid and reliable measure of situational anxiety [45]. Our study used the six-item short form of the STAI (STAI-6), which produces results similar to those obtained using the full form, with reliability and validity [46].




2.3.6. The Parental Bonding Instrument (PBI)


The Greek version of the Parental Bonding Instrument (PBI) was used to retrospectively assess how participants remembered their parents during the first 16 years of their lives [47,48]. Its two constituent scales measure “caring” and “overprotection and control” as fundamental parenting styles, as experienced by the child, and were designed to be filled in separately by mothers and fathers. It consists of 25 items, including 12 caring items and 13 overprotection items, classified into high or low categories according to the following cut-off scores: for mothers, a caring score of 27.0 and an overprotection score of 13.5; for fathers, a caring score of 24.0 and an overprotection score of 12.5. These cut-off scores categorize parenting styles into non-affectionate control (high control–low care), optimal (low control–high care), affective restraint (high care–high control), and neglectful parenting (low care–low control) [24]. The PBI was completed separately for each parent.




2.3.7. Statistical Analysis


The mixed dataset from the set of questionnaires comprised both quantitative and qualitative variables. On application of the Shapiro–Wilk test for composite normality, the quantitative variables were all found to follow a normal distribution and were expressed as mean ± standard deviation (SD). The qualitative variables were expressed as absolute count (percent %). To explore the association of ON risk with potential predictive factors, Student’s t-test was applied in the case of quantitative factors, and Pearson’s chi-squared test of independence in the case of qualitative factors. Multivariate binomial logistic regression analysis was applied, following imputation of a small fraction of missing values via the random forest method [49], to assess the combined effect of the predictors on the risk of ON. Statistical significance was set at p < 0.05. All statistical processes were implemented with R (4.1.2 2021-11-01) and the RStudio IDE (2021.09.1+372), both of which are open-source software products for data analysis.






3. Results


3.1. Characteristics of the Study Population


Among the 132 respondents (26.5%) whose data were analyzed, 120 were female (90.9%) and 12 were male (9.1%), and their mean age was 22.94 ± 3.5 years.



According to their BMI, 17 were underweight (13.0%), 93 were normal weight (71.0%), and 21 were overweight (16.0%).



Of the 132 participants, 109 (82.6%) had completed more than two years of study, and 23 (17.4%) had completed less than two years.



Concerning disease and medication, 123 (93.2%) participants reported that they had no chronic disease, and 113 (88.3%) reported that they were taking no medication.



Regarding physical activity, 110 (85.3%) reported exercising four or fewer days per week, with the majority reporting sessions of over one hour (n = 81; 63.8%).



According to the parents’ BMI as reported by the students, 55 mothers (47.8%) were classified as normal weight and 60 (52.2%) as overweight, and 24 (20.9%) fathers were normal weight and 91 (79.1%) overweight.



According to their MedDiet scores, 26 (19.7%) participants showed insufficient adherence, while the remaining 106 (80.3%) showed sufficient adherence.




3.2. Risk of ON, ED, and Body Image Dissatisfaction, Stress Level, and Parental Bonding Relationship


The mean score of the 132 participants on the ORTO-15 questionnaire was 38.16 ± 4.99, and 74 (56.1%) of the participants presented symptoms of ON, with scores of ≤40. According to their responses on the EAT-26 questionnaire, a high level of concern was registered by 30 (22.7%) participants, and according to their scores on the BI-AAQ-5, 34 (27.0%) expressed body image dissatisfaction.



Only 48 (37.2%) participants reported no or low anxiety, with the rest recording moderate (n = 32; 24.8%) and high levels of anxiety (n = 49; 38.0%) according to the STAIT questionnaire.



In terms of parental relationships, the PBI revealed that optimal parenting with the mother was recalled by 68 (53.6%) participants, neglectful parenting by 20 (15.7%), affectionless control by 28 (22.0%), and affectionate constraint by 11 (8.7%). The perceived risk of body image inflexibility in the mother, assessed using the BI-AAQ-5, completed by the child, was high in 73 (55.3%) participants.



The corresponding PBI scores of the fathers revealed that optimal parenting was recalled in 54 (43.2%) participants, neglectful parenting in 24 (19.2%), affectionless control in 33 (26.4%), and affectionate constraint in 14 (11.2%). The perceived risk of body image inflexibility in the father, according to the child’s responses to the BI-AAQ-5 questionnaire, was high in 106 (80.3%) participants.




3.3. Factors That Influence the Presence of the Risk of ON


To identify the factors associated with the risk of ON, we divided the study sample into two groups based on the presence or absence of ON risk, according to a cut-off score of 40 on their responses to the ORTO-15 questionnaire.



Table 1 presents the factors associated with the risk of ON, as assessed by the ORTO-15 questionnaire, according to bivariate analysis. The presence of ON risk was statistically significantly associated with BMI, frequency of exercise, anxiety level, risk of ED, and body image inflexibility.



In the orthorexic group, 3 participants (4.1%) were underweight, 55 (75.4%) were of normal weight, and 15 (20.5%) were overweight, with a mean BMI of 22.87 ± 3.27. The risk of ON was strongly correlated with BMI. Specifically, participants who were normal and overweight scored higher for the risk of ON (p = 0.002).



Exercise taken more than 4 times per week was associated with the presence of the risk of ON (p = 0.023), with 15/74 orthorexic participants (21.1%) exercising at this frequency.



ON appeared to be influenced by anxiety, according to the STAIT score (p = 0.019). Of the ON risk group, only 19/74 (26.7%) recorded no anxiety, or a low level of anxiety, while 19/74 (26.7%) recorded moderate and 33/74 (46.6%) high levels.



The prevalence of risk of ED according to EAT-26 was 36.5% (n = 27) in the orthorexic group compared with 5.2% (n = 3) in the non-orthorexic group, with mean scores of 19.85 ± 9.62 and 12.64 ± 4.99, respectively. Symptoms and concerns about ED, according to EAT-26, were strongly associated with ON risk (p < 0.001).



A percentage of 42.3% (n = 30) of the participants with ON risk and only 7.3% (n = 4) of those without ON risk showed body image inflexibility. A higher degree of body image inflexibility was associated with an increase in the symptoms of ON (p < 0.001).




3.4. The Association of the Risk of ON with BMI, Body Image Inflexibility, Risk of ED, Anxiety Level, and Maternal Bonding Relationship


All variables were entered into the multivariate logistic regression model. The results are presented in Table S1, and the logistic regression forest plot of the variables explored about ON is presented in Figure 1.



According to the results of multivariate analysis, ON risk was statistically significantly associated with BMI, anxiety level as measured by STAIT, risk of ED, and body image inflexibility as measured by BI-AAQ-5, and inversely with maternal bonding.



Regarding BMI, normal-weight and overweight students had a high incidence of ON risk, with p = 0.044 and p = 0.014, respectively.



Despite the results of the bivariate analysis, exercise frequency did not appear to be associated with ON risk in multivariate analysis.



Both the risk for body image inflexibility and ED were associated with ON risk; p = 0.034 for the BI-AAQ-5 score and p = 0.005 for the EAT-26 score.



The anxiety level as measured by STAIT strongly correlated with ON risk for both moderate and high levels of anxiety (p = 0.002 and p = 0.014, respectively).



A statistically significant correlation was revealed between the non-indication of ON risk and maternal bonding in the first 16 years of life, as evaluated using the PBI (Table S1). Maternal PBI questionnaire revealed that the three (non-base) levels of affectionless control, optimal parenting, and affectionate constraint favored the reduced risk of ON, but was statistically significant only for the affectionate constraint type (p = 0.036).



A statistically significant outcome is considered when the horizontal line of the predictor does not cross the vertical line corresponding to OR = 1. That is, either the red horizontal line is completely on the left of the vertical blue line, denoting no indication of ON risk (p < 0.05 and 95% CI of OR strictly smaller than 1), or the red horizontal line is completely on the right of the vertical blue line, denoting indication of ON risk (p < 0.05 and 95% CI of OR strictly bigger than 1).





4. Discussion


Students of nutrition and dietetics bear the multifactorial burden of acquiring nutrition and health information, conforming to the healthy ideals that they are learning, and providing a role model [50]. This experience [51] is a probable reason for the observation that ON and EDs are more common among dieticians and students of nutrition and dietetics than in the general population [8,17,19,52,53,54]. The present study on Greek students of nutrition and dietetics reported both a high incidence of risk for ON (56.1%) and a substantial risk for EDs (22.7%) in this population. The reduced risk of ON, though, was correlated herein with maternal bonding characterized by affectionate constraint.



Previous studies reported a high prevalence of ON ranging from 41.9% to 88.7% [8,16,17,20,51,55], and a prevalence of ED ranging from 12.9% to 15.4% among dietetics students and dieticians [12,17]. An international study with data from 14 countries found that 77.0% of dieticians believe that EDs are a problem for dietetics students [11], and a study in South Africa observed a higher risk of EDs in dietetics students than in students in other fields [14,56]. Kassier and Veldman showed a higher risk of ED among first-year nutrition and dietetics students (33.3%) in South Africa compared with students in non-nutrition-related courses (16.9%) [14]. Dieticians face additional challenges related to having a professional function that involves evaluation of eating choices, and separation of professional knowledge from personal beliefs surrounding food [17].



The majority of our participants (71.0%) were of normal weight according to the WHO BMI classification, in line with other studies reporting similar rates for dietetics students [14,56] but in contrast with the lower rate (54.0%) reported by Rusil and Harith. Another study suggested that dietetics students are no more or less prone to negative attitudes towards obesity than their peers [57,58]. We identified a strong correlation in our sample between BMI and ON risk, with both normal-weight and overweight participants at risk of ON. This correlation is consistent with previous studies that identified BMI as a key factor influencing an individual’s orthorexic tendency [59]. Moreover, in several study samples, when BMI increases, ON increases, specifically in Turkish dieticians [16], college students and nutritionists [55], Greek dietetics students [51], and Turkish medical students [22]. The strongest correlation we found between increased BMI and orthorexia may be that a person who is overweight or obese may feel insecure with their body image, which drives them to eat only healthy foods [22]. Other studies, however, on undergraduate students [60,61] and registered dieticians [17], while reporting an association between BMI and ON, suggested that underweight participants were at a greater risk of ON. In contrast to these findings, Cinosi and colleagues [62] and Bağci Bosi and colleagues [63] found no association between BMI and ORTO-15 score in Italian adults and medical doctors in Turkey, respectively [64], and other studies have also reported that BMI appeared to not affect the presence of ON [6,64,65,66,67,68]. Although findings, to date, on how BMI is associated with ON are contradictory [6], our study revealed a correlation, and we conclude that the effect of BMI on food choice can be interpreted as a result of the efforts made to achieve ideal body weight [64].



The high incidence of EDs documented among nutrition and dietetics students and professionals has been suggested to be due in part to their frequent exposure to food and nutrition information [15,51]. In our sample of Greek dietetics students, the risk of ED was strongly associated with the presence of ON risk. As the EAT-40 score increased, the ORTO-15 score decreased, indicating an increased tendency towards an ED. This association is consistent with previous studies reporting lower ORTO-15 scores in groups of individuals with ED in studies on dieticians [6,8,16,17,19,64]. Caferoglu and Toklu [8] confirmed the association between the EAT-26 score and the tendency for ON and suggested that EDs could increase the risk of ON by five times. McComb and Mills [6] also suggested that participants with a current or previous ED were particularly likely to have ON, with prevalence rates ranging from 28.0–82.7% in clinical samples of Polish and Italian patients with an ED.



The percentage of participants in our study who exercised more than 4 times per week was 14.7%, a rate similar to that reported in dietetics students at USZA (19.0%) for high levels of physical activity [58]. In line with previous studies, high exercise frequency (>4 times/week) was associated with the presence of ON risk. Studies have documented that orthorexic behavior is associated with the level of physical activity, showing a positive correlation with the frequency and duration of exercise [69,70,71,72].



The orthorexic individuals in our study recorded moderate and high levels of anxiety. The strong correlation between ON and anxiety, measured according to the STAIT, is in agreement with previous studies linking high levels of anxiety with ON [2,73,74,75,76]. This may indicate that, on the basis of their eating behavior, a generalized state of anxiety prevails that is compensated for through food, rather than eating in response to a physiological stimulus or for pleasure [67]. ED can manifest as a result of dealing with stress, and it has been suggested that dietitians may experience ED due to the high stress associated with their position and their intense focus on weight and personal struggles with food and diets. This may indicate that anxiety as a mediating factor, in addition to nutrition knowledge, contributes to high rates of ED or patterns of ED among practicing dietitians [15].



Consistent with previous studies that have reported a 26.7% rate of body image dissatisfaction [56], body image-related obsessions [51], and dissatisfaction with their physical appearance [11] among students training in nutrition and dietetics, a prevalence of 27.0% was found regarding the risk of body image inflexibility in the Greek students of nutrition and dietetics in our study. Other studies have shown ON to be positively correlated with body image attitudes [77], body dysmorphia [6], and body shape preoccupation [78], and lower scores for body area satisfaction [79]. Among Spanish university students, body dissatisfaction was found to be more likely in those with ON than in those without ON [6,80]. Appearance evaluation was also found to be negatively correlated with ON tendencies in Spanish university students [6,81]. Among Portuguese fitness participants also, those with ON were more likely to be dissatisfied with their physical appearance than those without ON [6,82]. In contrast, feelings of attractiveness and body dissatisfaction did not predict ON symptoms in Polish patients with ED [6,83]. As weight is a modifiable aspect of general appearance, it becomes a target of criticism from both self and society [15].



In the present study, there was no significant difference between males and females on the ORTO-15 score, which is consistent with previous research that found no gender difference on the ORTO-15 among artists [68] or resident medical doctors [6,63]. No relationship was found between gender and ON in samples from the United States, Australia [79,84], Portugal [82], or Greece [51]. Other studies have reported that ON is affected by gender, with a higher prevalence of orthorexia for males [55], or, conversely, for females [22,64,79].



The vast majority of participants in our study (80.3%) reported adequate adherence to the MedDiet, in line with previous studies reporting rates of 58.4% for Spanish college students [85] and 59.0% for Lebanese students [86], for good and adequate adherence, respectively. Other studies, however, have reported low to adequate adherence among Greek university students [87] and Cypriot students [88]. Strahler and colleagues [73] and Martinovic and colleagues [89] reported that the MedDiet, which is characterized by the use of olive oil as a main source of fat, and eating plenty of vegetables, nuts, fish, and white meat instead of red meat, may be associated with ON, as it was reported that this diet was more common among people with ON than those without ON [6]. In our study, we found no association between ON and adherence to the MedDiet because there was no difference related to adherence to this dietary pattern between the two groups.



The prevalence of ON risk showed no difference according to years of study, as was found in other reports [51,90]; a higher prevalence of disordered eating was reported in first-year dietetics students [14], and improvement in unhealthy eating practices over the course of the semester’s [15].



In our study sample, when the mother’s parenting style, as perceived by the child, was an affectionate constraint, there was a reduced risk of ON. A previous study reported that high maternal control is associated with higher odds of depressive, anxiety, eating, and behavioral disorders [91]. However, our finding may be explained with the description of Kong and Yasmin [92], mentioning that authoritarian parents use strict rules and constraints shaped by an excessive level of authority to control their children’s behavior. Thus, children follow the rules without questioning them, and their behavior is basically regulated by their parents [92]. Parental influences emerged in a previous study as being significant in the development of ON tendencies [93]. There are several reasons for this, including what two researchers described as “nurturing issues”, from which they concluded that parents were emotionally or physically unavailable and that a challenging relationship with parents could be expressed through controlled eating behavior [93]. The most frequent parenting style reported by patients with ED is low care and high control, and between 8.6% and 12.9% of these patients perceive their parents’ style as neglectful [24]. Patients who perceived neglectful maternal parenting during their first 16 years recorded higher scores in the subscales of drive for thinness and body dissatisfaction than those who perceived affectionless control and, in contrast to our findings, affectionate constraint styles [24].



In the present study, we investigated possible factors with a potential impact on the incidence of ON risk in Greek dietetics students studying exclusively in the Department of Nutrition Science and Dietetics at the IHU. The strength of our study lies in our attempt to link ON risk with a variety of factors related to both parental and study-related factors, risk of ED, and body image perception, which resulted in the identification of the significance of parental relationship on the development or protection of ON and opens a new ground for further research. In addition, healthy eating behavior should be maintained to improve quality of life, without being allowed to become an obsession [16]. Nutrition education could be expected to potentially improve an individual’s eating behavior, but the obsession with healthy eating may eventually lead to a decline in general health, with negative psychological and physiological consequences.



This study has some limitations. One limitation is that the questionnaires were self-reported, and the participants answered for themselves and their parents, increasing the likelihood of bias. A significant limitation of our work is the use of the ORTO-15 to assess ON. ORTO-15 has received criticism about its reliability and validity, and other measures are instead suggested [35,94]. Nevertheless, it is still the most widely used questionnaire for studies with ON. Additionally, the assessment of body fat was limited to the calculation of BMI, which may not be fully informative because it does not take muscle mass into account. Different methods of measuring it, such as the participants’ skinfolds, waist circumference, or waist-to-hip ratio, would be interesting to study. An additional limitation is that we did not explore the effect of the use of social media [95] or dating apps [96], presented as significant risk factors for ON by other investigators.




5. Conclusions


The results of the present study showed a considerable risk of ON and eating disorders in a sample of university students in nutrition and dietetics. The association of ON risk with BMI, exercise frequency, stress level, risk of ED, risk of body image inflexibility, and type of attachment with the mother indicates the wide spectrum of factors involved in this disorder. Further studies are needed to determine the causes of the increasing prevalence of ON and EDs in dieticians and students of nutrition and dietetics. Protective strategies are recommended, such as providing targeted nutrition education, and monitoring by experts of the health and nutrition messages these young people are receiving during their studies.








Supplementary Materials


The following supporting information can be downloaded at: https://www.mdpi.com/article/10.3390/nu15163577/s1, Table S1: Association of ON risk as assessed by the ORTO-15 in Greek students of nutrition and dietetics (N = 132) simultaneously with multiple variables (multivariate logistic regression analysis).





Author Contributions


Conceptualization, G.P.M. and E.V.; Methodology, D.A., J.L. and E.V.; Software, E.V.; Formal analysis, J.L.; Investigation, D.A., J.L., G.P.M., C.A., F.B., M.D.I. and E.V.; Writing—original draft, D.A., J.L. and E.V.; Writing—review & editing, D.A., J.L., G.P.M., C.A., F.B., M.D.I. and E.V.; Supervision, E.V. All authors have read and agreed to the published version of the manuscript.




Funding


This research received no external funding.




Institutional Review Board Statement


Ethical review and approval were received from the Committee for Research Ethics of Aristotle University of Thessaloniki (1.272/20.10.2020) and in accordance with the code of Ethics of the World Medical Association (Declaration of Helsinki).




Informed Consent Statement


Informed consent was received from the study participants before they participated in the study.




Data Availability Statement


Data are available upon request from the corresponding author.




Acknowledgments


We would like to thank the study participants for participating in the current investigation.




Conflicts of Interest


The authors declare no conflict of interest.




References


	



Bratman, S. Health Food Junkie. Yoga J. 1997, 136, 42–50. [Google Scholar]

	



Cena, H.; Bathels, F.; Cuzzolaro, M.; Bratman, S.; Brytek-Matera, A.; Dunn, T.; Varga, M.; Missbach, B.; Donini, L.M. Definition and Diagnostic Criteria for Orthorexia Nervosa: A Narrative Review of the Literature. Eat. Weight Disord. Stud. Anorex. Bulim. Obes. 2019, 24, 209–246. [Google Scholar] [CrossRef]

	



Dunn, T.M.; Bratman, S. On Orthorexia Nervosa: A Review of the Literature and Proposed Diagnostic Criteria. Eat. Behav. 2016, 21, 11–17. [Google Scholar] [CrossRef]

	



Niedzielski, A.; Kaźmierczak-Wojtaś, N. Prevalence of Orthorexia Nervosa and Its Diagnostic Tools—A Literature Review. Int. J. Environ. Res. Public Health 2021, 18, 5488. [Google Scholar] [CrossRef]

	



Karla, S.; Kapoor, N.; Jacob, J. Orthorexia Nervosa. J. Pak. Med. Assoc. 2020, 70, 1282–1284. [Google Scholar]

	



McComb, E.S.; Mills, J.S. Orthorexia Nervosa: A Review of Psychosocial Risk Factors. Appetite 2019, 140, 50–75. [Google Scholar] [CrossRef]

	



Balasundaram, P.; Santhanam, P. Eating Disorders; StatPearls: Tampa, FL, USA, 2023. [Google Scholar]

	



Caferoglu, Z.; Toklu, H. Orthorexia Nervosa in Turkish Dietitians and Dietetic Students. L’Encéphale 2022, 48, 13–19. [Google Scholar] [CrossRef]

	



Quick, M.V.; Byrd-Bredbenner, C. Disturbed Eating Behaviours and Associated Psychographic Characteristics of College Students. J. Hum. Nutr. Diet. 2013, 26, 53–63. [Google Scholar] [CrossRef]

	



Yu, Z.; Tan, M. Disordered Eating Behaviors and Food Addiction among Nutrition Major College Students. Nutrients 2016, 8, 673. [Google Scholar] [CrossRef]

	



Caferoglu, Z.; Toklu, H. Intuitive Eating: Associations with Body Weight Status and Eating Attitudes in Dietetic Majors. Eat. Weight Disord. EWD 2022, 27, 683–692. [Google Scholar] [CrossRef]

	



Ahmad Tarawah, R.; Bakr, E.-S. Prevalence of Eating Disorders Among Nutritional Sciences Students and Dietitians in Saudi Arabia. Res. Sq. 2021. [Google Scholar] [CrossRef]

	



Drummond, D.; Hare, M.S. Dietitians and Eating Disorders: An International Issue. Can. J. Diet. Pract. Res. 2012, 73, 86–90. [Google Scholar] [CrossRef] [PubMed]

	



Kassier, S.; Veldman, F. Eating Behaviour, Eating Attitude and Body Mass Index of Dietetic Students versus Non-Dietetic Majors: A South African Perspective. S. Afr. J. Clin. Nutr. 2014, 27, 109–113. [Google Scholar] [CrossRef]

	



Mciver Mahn, H.; Lordly, D. A Review of Eating Disorders and Disordered Eating amongst Nutrition Students and Dietetic Professionals. Can. J. Diet. Pract. Res. 2015, 76, 38–43. [Google Scholar] [CrossRef]

	



Sürücüoğlu, M.S.; Asil, E. Orthorexia Nervosa in Turkish Dietitians. Ecol. Food Nutr. 2015, 54, 303–313. [Google Scholar] [CrossRef]

	



Tremelling, K.; Sandon, L.; Vega, G.L.; McAdams, J.C. Orthorexia Nervosa and Eating Disorder Symptoms in Dietitians in the United States. J. Acad. Nutr. Diet. 2017, 117, 1612–1617. [Google Scholar] [CrossRef]

	



Poínhos, R.; Alves, D.; Vieira, E.; Pinhão, S.; Oliveira, B.M.P.M.; Correia, F. Eating Behaviour among Undergraduate Students. Comparing Nutrition Students with Other Courses. Appetite 2015, 84, 28–33. [Google Scholar] [CrossRef]

	



Busatta, D.; Cassioli, E.; Rossi, E.; Campanino, C.; Ricca, V.; Rotella, F. Orthorexia among Patients with Eating Disorders, Student Dietitians and General Population: A Pilot Study. Eat. Weight Disord. EWD 2022, 27, 847–851. [Google Scholar] [CrossRef]

	



De Souza, Q.J.O.V.; Rodrigues, A.M. Risk Behavior for Orthorexia Nervosa in Nutrition Students. J. Bras. De Psiquiatr. 2014, 63, 201–204. [Google Scholar] [CrossRef]

	



Vaccari, G.; Cutino, A.; Luisi, F.; Giambalvo, N.; Daneshmand, S.; Pinelli, M.; Maina, G.; Galeazzi, G.; Kaleci, S.; Albert, U.; et al. Is Orthorexia Nervosa a Feature of Obsessive–Compulsive Disorder? A Multicentric, Controlled Study. Eat. Weight Disord. Stud. Anorex. Bulim. Obes. 2021, 26, 2531–2544. [Google Scholar] [CrossRef]

	



Fidan, T.; Ertekin, V.; Işikay, S.; Kirpinar, I. Prevalence of Orthorexia among Medical Students in Erzurum. Compr. Psychiatry 2010, 51, 49–54. [Google Scholar] [CrossRef]

	



Mealha, V.; Ferreira, C.; Guerra, I.; Ravasco, P. Students of Dietetics & Nutrition—A High Risk Group for Eating Disorders? Nutr. Hosp. 2013, 28, 1558–1566. [Google Scholar] [CrossRef] [PubMed]

	



Lobera, J.; Ríos, B.; Casals, G. Parenting Styles and Eating Disorders. J. Psychiatr. Ment. Health Nurs. 2011, 18, 728–735. [Google Scholar] [CrossRef] [PubMed]

	



Hampshire, C.; Mahoney, B.; Davis, K.S. Parenting Styles and Disordered Eating Among Youths: A Rapid Scoping Review. Front. Psychol. 2022, 12, 802567. [Google Scholar] [CrossRef] [PubMed]

	



Hay, P. Current Approach to Eating Disorders: A Clinical Update. Intern. Med. J. 2020, 50, 24–29. [Google Scholar] [CrossRef]

	



Michou, M.; Costarelli, V. Disordered Eating Attitudes in Relation to Anxiety Levels, Self-Esteem and Body Image in Female Basketball Players. J. Exerc. Sci. Fit. 2011, 9, 109–115. [Google Scholar] [CrossRef]

	



Fragkos, K.; Frangos, C. Assessing Eating Disorder Risk: The Pivotal Role of Achievement Anxiety, Depression and Female Gender in Non-Clinical Samples. Nutrients 2013, 5, 811–828. [Google Scholar] [CrossRef]

	



Petisco-Rodríguez, C.; Sánchez-Sánchez, L.C.; Fernández-García, R.; Sánchez-Sánchez, J.; García-Montes, J.M. Disordered Eating Attitudes, Anxiety, Self-Esteem and Perfectionism in Young Athletes and Non-Athletes. Nutrients 2020, 17, 6754. [Google Scholar] [CrossRef]

	



A Healthy Lifestyle—WHO Recommendations. Available online: https://www.who.int/europe/news-room/fact-sheets/item/a-healthy-lifestyle---who-recommendations (accessed on 25 July 2023).

	



Panagiotakos, D.B.; Pitsavos, C.; Stefanadis, C. Dietary Patterns: A Mediterranean Diet Score and Its Relation to Clinical and Biological Markers of Cardiovascular Disease Risk. Nutr. Metab. Cardiovasc. Dis. 2006, 16, 559–568. [Google Scholar] [CrossRef]

	



Aoun, C.; Papazian, T.; Helou, K.; Osta, N.E.; Khabbaz, L.R. Comparison of Five International Indices of Adherence to the Mediterranean Diet among Healthy Adults: Similarities and Differences. Nutr. Res. Pract. 2019, 13, 333–343. [Google Scholar] [CrossRef]

	



Chrysohoou, C.; Panagiotakos, D.B.; Pitsavos, C.; Das, U.N.; Stefanadis, C. Adherence to the Mediterranean Diet Attenuates Inflammation and Coagulation Process in Healthy Adults: The ATTICA Study. J. Am. Coll. Cardiol. 2004, 44, 152–158. [Google Scholar] [CrossRef] [PubMed]

	



Gonidakis, F.; Poulopoulou, C.; Michopoulos, I.; Varsou, E. Validation of the Greek ORTO-15 Questionnaire for the Assessment of Orthorexia Nervosa and Its Relation to Eating Disorders Symptomatology. Eat. Weight Disord. 2021, 26, 2471–2479. [Google Scholar] [CrossRef] [PubMed]

	



Donini, L.; Marsili, D.; Graziani, M.; Imbriale, M.; Cannella, C. Orthorexia Nervosa: Validation of a Diagnosis Questionnaire. Eat. Weight Disord. 2005, 10, e28–e32. [Google Scholar] [CrossRef] [PubMed]

	



Mitrofanova, E.; Pummell, E.; Martinelli, L.; Petróczi, A. Does ORTO-15 Produce Valid Data for ‘Orthorexia Nervosa’? A Mixed-Method Examination of Participants’ Interpretations of the Fifteen Test Items. Eat. Weight Disord. 2021, 26, 897–909. [Google Scholar] [CrossRef] [PubMed]

	



Douka, A.; Grammatopoulou, E.; Skordilis, E.; Koutsouki, D. Factor Analysis and Cut-off Score of the 26-Item Eating Attitudes Test in a Greek Sample. J. Biol. Exerc. 2009, 5, 25. [Google Scholar] [CrossRef]

	



Papini, N.M.; Jung, M.; Cook, A.; Lopez, N.V.; Ptomey, L.T.; Herrmann, S.D.; Kang, M. Psychometric Properties of the 26-Item Eating Attitudes Test (EAT-26): An Application of Rasch Analysis. J. Eat. Disord. 2022, 10, 62. [Google Scholar] [CrossRef] [PubMed]

	



Karekla, M.; Mavraki, E.; Nikolaou, P.; Koushiou, M. Validation of the Greek Version of the Body Image-Acceptance and Action Questionnaire. Eur. J. Couns. Psychol. 2020, 8, 93–107. [Google Scholar] [CrossRef]

	



Sabdoz, E.; Wilson, K.; Merwin, R.; Kellum, K. Assessment of Body Image Flexibility: The Body Image-Acceptance and Action Questionnaire. J. Context. Behav. Sci. 2013, 2, 39–48. [Google Scholar] [CrossRef]

	



Basarkod, G.; Sahdra, B.; Ciarroch, J. Body Image—Acceptance and Action Questionnaire—5: An Abbreviation Using Genetic Algorithms. Behav. Ther. 2018, 49, 388–402. [Google Scholar] [CrossRef]

	



Zachari, S.; Jillon, V.W. Measurement Invariance and Psychometric Properties of Three Positive Body Image Measures among Cisgender Sexual Minority and Heterosexual Women. Body Image 2022, 40, 146–157. [Google Scholar] [CrossRef]

	



Fountoulakis, K.; Papadopoulou, M.; Kleanthous, S.; Papadopoulou, A.; Bizeli, V.; Nimatoudis, I.; Iacovides, A.; Kaprinis, G. Reliability and Psychometric Properties of the Greek Translation of the State-Trait Anxiety Inventory Form Y: Preliminary Data. Ann. Gen Psychiatry 2006, 5, 2. [Google Scholar] [CrossRef]

	



Kayikcioglu, O.; Bilgin, S.; Seymenoglu, G.; Devecib, A. State and Trait Anxiety Scores of Patients Receiving Intravitreal Injections. Biomed. Hub 2017, 2, 1–5. [Google Scholar] [CrossRef] [PubMed]

	



Emons, W.H.; Habibović, M.; Pedersen, S.S. Prevalence of Anxiety in Patients with an Implantable Cardioverter Defibrillator: Measurement Equivalence of the HADS-A and the STAI-S. Qual. Life Res. 2019, 28, 3107–3116. [Google Scholar] [CrossRef]

	



Tluczek, A.; Henriques, J.; Brown, R. Support for the Reliability and Validity of a Six-Item State Anxiety Scale Derived from the State-Trait Anxiety Inventory. J. Nurs. Meas. 2009, 17, 19–28. [Google Scholar] [CrossRef] [PubMed]

	



Tsaousis, I.; Mascha, K.; Giovazolias, T. Can Parental Bonding Be Assessed in Children? Factor Structure and Factorial Invariance of the Parental Bonding Instrument (PBI) between Adults and Children. Child Psychiatry Hum. Dev. 2012, 43, 238–253. [Google Scholar] [CrossRef] [PubMed]

	



Siomos, K.; Floros, G.; Fisoun, V.; Dafouli, E.; Farkonas, N.; Sergentani, E.; Lamprou, M.; Geroukalis, D. Evolution of Internet Addiction in Greek Adolescent Students over a Two-Year Period: The Impact of Parental Bonding. Eur. Child Adolesc. Psychiatry 2012, 21, 211–219. [Google Scholar] [CrossRef]

	



Stekhoven, D.J.; Bühlmann, P. MissForest—Non-Parametric Missing Value Imputation for Mixed-Type Data. Bioinformatics 2012, 28, 112–118. [Google Scholar] [CrossRef]

	



Meule, A.; von Rezori, V.; Blechert, J. Food Addiction and Bulimia Nervosa. Eur. Eat. Disord. Rev. 2014, 22, 331–337. [Google Scholar] [CrossRef]

	



Grammatikopoulou, M.G.; Gkiouras, K.; Markaki, A.; Theodoridis, X.; Tsakiri, V.; Mavridis, P.; Dardavessis, T.; Chourdakis, M. Food Addiction, Orthorexia, and Food-Related Stress among Dietetics Students. Eat. Weight Disord. Stud. Anorex. Bulim. Obes. 2018, 23, 459–467. [Google Scholar] [CrossRef]

	



Kinzl, J.; Hauer, K.; Traweger, C.; Kiefer, I. Orthorexia Nervosa in Dieticians. Psychother. Psychosom. 2006, 75, 395–396. [Google Scholar] [CrossRef]

	



Alvarenga, M.S.; Martins, M.C.T.; Sato, K.S.C.J.; Vargas, S.V.A.; Philippi, S.T.; Scagliusi, F.B. Orthorexia Nervosa Behavior in a Sample of Brazilian Dietitians Assessed by the Portuguese Version of ORTO-15. Eat. Weight Disord. Stud. Anorex. Bulim. Obes. 2012, 17, e29–e35. [Google Scholar] [CrossRef] [PubMed]

	



Souza, H.; do Carmo, A.; Dos Santos, L. The Brazilian Version of the DOS for the Detection of Orthorexia Nervosa: Transcultural Adaptation and Validation among Dietitians and Nutrition College Students. Eat Weight Disord. 2022, 26, 2713–2725. [Google Scholar] [CrossRef]

	



Abdullah, M.A.; Al Hourani, H.M.; Alkhatib, B. Prevalence of Orthorexia Nervosa among Nutrition Students and Nutritionists: Pilot Study. Clin. Nutr. ESPEN 2020, 40, 144–148. [Google Scholar] [CrossRef] [PubMed]

	



Matusik, A.; Grajek, M.; Szlacheta, P.; Korzonek-Szlacheta, I. Comparison of the Prevalence of Eating Disorders among Dietetics Students and Students of Other Fields of Study at Selected Universities (Silesia, Poland). Nutrients 2022, 14, 3210. [Google Scholar] [CrossRef]

	



Berryman, D.E.; Dubale, G.M.; Manchester, D.S.; Mittelstaedt, R. Dietetics Students Possess Negative Attitudes toward Obesity Similar to Nondietetics Students. J. Am. Diet. Assoc. 2006, 106, 1678–1682. [Google Scholar] [CrossRef] [PubMed]

	



Syahirah Rusli, N.; Harith, S. Body Mass Index, Eating Habits and Physical Activity Among Dietetics Students in Universiti Sultan Zainal Abidin. J. Nutr. Sci. 2020, 1, 2. [Google Scholar] [CrossRef]

	



Varga, M.; Barna Konkolÿ, T.; Dukay-Szabó, S.; Túry, F.; van Furth, E.F. When Eating Healthy Is Not Healthy: Orthorexia Nervosa and Its Measurement with the ORTO-15 in Hungary. BMC Psychiatry 2014, 14, 59. [Google Scholar] [CrossRef]

	



Gezer, C.; Kabaran, S. The Risk of Orthorexia Nervosa for Female Students Studying Nutrition and Dietetics. SDU J. Health Sci. Inst. 2013, 4, 14–22. [Google Scholar]

	



Dell’Osso, L.; Abelli, M.; Carpita, B.; Massimetti, G.; Pini, S.; Rivetti, L.; Gorrasi, F.; Tognetti, R.; Ricca, V.; Carmassi, C. Orthorexia Nervosa in a Sample of Italian University Population. Riv. Psichiatr. 2016, 51, 190–196. [Google Scholar] [CrossRef]

	



Cinosi, E.; Matarazzo, I.; Marini, S.; Acciavatti, T.; Lupi, M.; Corbo, M.; Santacroce, R.; Vellante, F.; Sarchione, F.; Berardis, D.D.; et al. Prevalence of Orthorexia Nervosa in a Population of Young Italian Adults. Eur. Psychiatry 2015, 30, 1330. [Google Scholar] [CrossRef]

	



Bağci Bosi, A.; Camur, D.; Güler, C. Prevalence of Orthorexia Nervosa in Resident Medical Doctors in the Faculty of Medicine (Ankara, Turkey). Appetite 2007, 49, 661–666. [Google Scholar] [CrossRef] [PubMed]

	



Sanlier, N.; Yassibas, E.; Bilici, S.; Sahin, G.; Celik, B. Does the Rise in Eating Disorders Lead to Increasing Risk of Orthorexia Nervosa? Correlations with Gender, Education, and Body Mass Index. Ecol. Food Nutr. 2016, 55, 266–278. [Google Scholar] [CrossRef] [PubMed]

	



Oberle, C.D.; Lipschuetz, S.L. Orthorexia Symptoms Correlate with Perceived Muscularity and Body Fat, Not BMI. Eat. Weight Disord. Stud. Anorex. Bulim. Obes. 2018, 23, 363–368. [Google Scholar] [CrossRef]

	



Karakus, B.; Hidiroglu, S.; Keskin, N.; Karavus, M. Orthorexia Nervosa Tendency among Students of the Department of Nutrition and Dietetics at a University in Istanbul. North Clin. Istanb. 2017, 4, 117–123. [Google Scholar] [CrossRef]

	



Donini, L.M.; Marsili, D.; Graziani, M.P.; Imbriale, M.; Cannella, C. Orthorexia Nervosa: A Preliminary Study with a Proposal for Diagnosis and an Attempt to Measure the Dimension of the Phenomenon. Eat. Weight Disord. 2004, 9, 151–157. [Google Scholar] [CrossRef]

	



Camci, N.; Aksoydan, E. Prevalence of Orthorexia Nervosa among Turkish Performance Artists. Eat. Weight Disord. Stud. Anorex. Bulim. Obes. 2009, 14, 33–37. [Google Scholar] [CrossRef]

	



Brytek-Matera, A.; Pardini, S.; Szubert, J.; Novara, C. Orthorexia Nervosa and Disordered Eating Attitudes, Self-Esteem and Physical Activity among Young Adults. Nutrients 2022, 14, 1289. [Google Scholar] [CrossRef]

	



Mavrandrea, P.; Gonidakis, F. Exercise Dependence and Orthorexia Nervosa in Crossfit: Exploring the Role of Perfectionism. Curr. Psychol. 2022, 1–9. [Google Scholar] [CrossRef]

	



Malmborg, J.; Bremander, A.; Olsson, M.; Bergman, S. Health Status, Physical Activity, and Orthorexia Nervosa: A Comparison between Exercise Science Students and Business Students. Appetite 2017, 109, 137–143. [Google Scholar] [CrossRef] [PubMed]

	



Rudolph, S.; Göring, A.; Jetzke, M.; Großarth, D.; Rudolph, H. The Prevalence of Orthorectic Eating Behavior of Student Athletes. Dtsch. Z. Sportmed. 2017, 68, 10–13. [Google Scholar] [CrossRef]

	



Strahler, J.; Hermann, A.; Walter, B.; Stark, R. Orthorexia Nervosa: A Behavioral Complex or a Psychological Condition? J. Behav. Addict. 2018, 7, 1143–1156. [Google Scholar] [CrossRef] [PubMed]

	



Yılmaz, M.N.; Dundar, C. The Relationship between Orthorexia Nervosa, Anxiety, and Self-Esteem: A Cross-Sectional Study in Turkish Faculty Members. BMC Psychol. 2022, 10, 82. [Google Scholar] [CrossRef] [PubMed]

	



Eker, E. Investigation of the Relationship Between Attachment Patterns and Depression, Self—Injury and Suicidal Behaviour of Eating Disorders Patients. Turk. Klin. J. Forensic Med. Forensic Sci. 2019, 16, 192–208. [Google Scholar] [CrossRef]

	



Farchakh, Y.; Hallit, S.; Soufia, M. Association between Orthorexia Nervosa, Eating Attitudes and Anxiety among Medical Students in Lebanese Universities: Results of a Cross-Sectional Study. Eat. Weight Disord. 2019, 24, 683–691. [Google Scholar] [CrossRef]

	



Pauzé, A.; Plouffe-Demers, M.; Fiset, D.; Saint-Amour, D.; Blais, C. The Relationship between Orthorexia Nervosa Symptomatology and Body Image Attitudes and Distortion. Sci. Rep. 2021, 11, 13311. [Google Scholar] [CrossRef]

	



Reynolds, R. Is the Prevalence of Orthorexia Nervosa in an Australian University Population 6.5%? Eat. Weight Disord. 2018, 23, 453–458. [Google Scholar] [CrossRef]

	



Barnes, M.A.; Caltabiano, M.L. The Interrelationship between Orthorexia Nervosa, Perfectionism, Body Image and Attachment Style. Eat. Weight Disord. Stud. Anorex. Bulim. Obes. 2017, 22, 177–184. [Google Scholar] [CrossRef]

	



Parra-Fernández, M.; Rodríguez-Cano, T.; Onieva-Zafra, M.; Perez-Haro, M.; Casero-Alonso, V.; Fernández-Martinez, E.; Notario-Pacheco, B. Prevalence of Orthorexia Nervosa in University Students and Its Relationship with Psychopathological Aspects of Eating Behaviour Disorders. BMC Psychiatry 2018, 18, 364. [Google Scholar] [CrossRef]

	



Barrada, J.; Roncero, M. Bidimensional Structure of the Orthorexia: Development and Initial Validation of a New Instrument. An. De Psicol. 2018, 34, 2. [Google Scholar] [CrossRef]

	



Almeida, C.; Vieira Borba, V.; Santos, L. Orthorexia Nervosa in a Sample of Portuguese Fitness Participants. Eat. Weight Disord. 2018, 23, 443–451. [Google Scholar] [CrossRef]

	



Brytek-Matera, A.; Donini, L.M.; Krupa, M.; Poggiogalle, E.; Hay, P. Orthorexia Nervosa and Self-Attitudinal Aspects of Body Image in Female and Male University Students. J. Eat. Disord. 2015, 3, 2. [Google Scholar] [CrossRef] [PubMed]

	



Bundros, J.; Clifford, D.; Silliman, K.; Morris, M. Prevalence of Orthorexia Nervosa among College Students Based on Bratman’s Test and Associated Tendencies. Appetite 2016, 101, 86–94. [Google Scholar] [CrossRef]

	



Atencio-Osorio, M.; Carrillo-Arango, H.; Correa-Rodríguez, M.; Ochoa-Muñoz, A.; Ramírez-Vélez, R. Adherence to the Mediterranean Diet in College Students: Evaluation of Psychometric Properties of the KIDMED Questionnaire. Nutrients 2020, 12, 3897. [Google Scholar] [CrossRef] [PubMed]

	



Karam, J.; Bibioni, M.; Serhan, M.; Tur, J. Adherence to Mediterranean Diet among Lebanese University Students. Nutrients 2021, 13, 1264. [Google Scholar] [CrossRef] [PubMed]

	



Theodoridis, X.; Grammatikopoulou, M.G.; Gkiouras, K.; Papadopoulou, S.E.; Agorastou, T.; Gkika, I.; Maraki, M.I.; Dardavessis, T.; Chourdakis, M. Food Insecurity and Mediterranean Diet Adherence among Greek University Students. Nutr. Metab. Cardiovasc. Dis. 2018, 28, 477–485. [Google Scholar] [CrossRef]

	



Hadjimbei, E.; Botsaris, G.; Gekas, V.; Panayiotou, A. Adherence to the Mediterranean Diet and Lifestyle Characteristics of University Students in Cyprus: A Cross-Sectional Survey. J. Nutr. Metab. 2016, 2016, 2742841. [Google Scholar] [CrossRef] [PubMed]

	



Martinovic, D.; Tokic, D.; Martinovic, L.; Vilovic, M.; Vrdoljak, J.; Kumric, M.; Bukic, J.; Ticinovic Kurir, T.; Tavra, M.; Bozic, J. Adherence to Mediterranean Diet and Tendency to Orthorexia Nervosa in Professional Athletes. Nutrients 2022, 14, 237. [Google Scholar] [CrossRef]

	



Gkiouras, K.; Mavridis, P.; Tsakiri, V.; Theodoridis, X.; Gerontidis, A.; Grammatikopoulou, M.G.; Chourdakis, M. Evaluation of Orthorexia among Dietetics Students. Clin. Nutr. ESPEN 2018, 24, 179. [Google Scholar] [CrossRef]

	



Eun, J.D.; Paksarian, D.; He, J.; Merikangas, K.R. Parenting Style and Mental Disorders in a Nationally Representative Sample of US Adolescents. Soc. Psychiatry Psychiatr. Epidemiol. 2018, 53, 11–20. [Google Scholar] [CrossRef]

	



Kong, C.; Yasmin, F. Impact of Parenting Style on Early Childhood Learning: Mediating Role of Parental Self-Efficacy. Front. Psychol. 2022, 13, 928629. [Google Scholar] [CrossRef]

	



Cheshire, A.; Berry, M.; Fixsen, A. What Are the Key Features of Orthorexia Nervosa and Influences on Its Development? A Qualitative Investigation. Appetite 2020, 155, 104798. [Google Scholar] [CrossRef] [PubMed]

	



Gkiouras, K.; Grammatikopoulou, M.G.; Tsaliki, T.; Tsaliki, T.; Ntwali, L.; Nigdelis, M.P.; Gerontidis, A.; Taousani, E.; Tzimos, C.; Rogoza, R.; et al. Orthorexia nervosa: Replication and validation of the ORTO questionnaires translated into Greek in a survey of 848 Greek individuals. Hormones 2022, 21, 251–260. [Google Scholar] [CrossRef] [PubMed]

	



Turner, P.; Lefevre, C. Instagram Use Is Linked to Increased Symptoms of Orthorexia Nervosa. Eat. Weight Disord. 2017, 22, 277–284. [Google Scholar] [CrossRef]

	



Karniej, P.; Pérez, J.; Juárez-Vela, R.; Santolalla-Arnedo, I.; Gea-Caballero, V.; Pozo-Herce, P.; Dissen, A.; Czapla, M. Orthorexia Nervosa in Gay Men—The Result of a Spanish-Polish Eating Disorders Study. BMC Public Health 2023, 23, 58. [Google Scholar] [CrossRef] [PubMed]








[image: Nutrients 15 03577 g001 550] 





Figure 1. The forest plot that corresponds to the logistic regression model, linking the set of predictors with ON risk in Greek students of nutrition and dietetics, as assessed by the ORTO-15 questionnaire (N = 132). BMI = body mass index; STAIT-6 = State-Trait Anxiety Inventory; BI-AAQ-5 = Body Image-Acceptance and Action Questionnaire-5; PBI = Parental Bonding Instrument; MedDiet = Mediterranean diet; EAT-26 = Eating Attitudes Test-26. 
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Table 1. Characteristics of Greek students of nutrition and dietetics (N = 132), according to classification into orthorexia nervosa (ON) risk and non-orthorexia nervosa (non-ON) risk, based on scores on the ORTO-15 questionnaire.
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	Variable
	Non-ON (N = 58)
	ON (N = 74)
	p Value





	Gender
	
	
	0.166



	Male
	3 (5.2%)
	9 (12.2%)
	



	Female
	55 (94.8%)
	65 (87.8%)
	



	Age (years)
	23.29 ± 4.13
	22.66 ± 2.92
	0.304



	BMI (kg/m2)
	
	
	0.002 *



	Underweight
	14 (24.1%)
	3 (4.1%)
	



	Normal weight
	38 (65.6%)
	55 (75.4%)
	



	Overweight
	6 (10.3%)
	15 (20.5%)
	



	Years of Study
	
	
	0.680



	≤2
	11 (19.0%)
	12 (16.2%)
	



	>2
	47 (81.0%)
	62 (83.8%)
	



	Chronic Disease
	
	
	0.155



	No
	52 (89.7%)
	71 (95.9%)
	



	Yes
	6 (10.3%)
	3 (4.1%)
	



	Medication
	
	
	0.180



	No
	47 (83.9%)
	66 (91.7%)
	



	Yes
	9 (16.1%)
	6 (8.3%)
	



	Frequency of Exercise

(sessions/week)
	
	
	0.023 *



	≤4
	54 (93.1%)
	56 (78.9%)
	



	>4
	4 (6.9%)
	15 (21.1%)
	



	Duration of Exercise

(hours/session)
	
	
	0.474



	≤1
	18 (32.7%)
	28 (38.9%)
	



	>1
	37 (67.3%)
	44 (61.1%)
	



	Anxiety Level (STAIT)
	
	
	0.019 *



	None or low
	29 (50.0%)
	19 (26.7%)
	



	Moderate
	13 (22.4%)
	19 (26.7%)
	



	High
	16 (27.6%)
	33 (46.6%)
	



	MedDiet adherence
	
	
	0.131



	Insufficient
	8 (13.8%)
	18 (24.3%)
	



	Sufficient
	50 (86.2%)
	56 (75.7%)
	



	Eating Disorders concerns (EAT-26)
	
	
	<0.001 *



	No risk
	55 (94.8%)
	47 (63.5%)
	



	Risk
	3 (5.2%)
	27 (36.5%)
	



	Body image inflexibility (BI-AAQ-5)
	
	
	<0.001 *



	No risk
	51 (92.7%)
	41 (57.7%)
	



	Risk
	4 (7.3%)
	30 (42.3%)
	



	Maternal Age (years)
	51.72 ± 5.62
	51.71 ± 5.17
	0.991



	Maternal BMI (kg/m2)
	
	
	0.527



	Normal weight
	25 (49.0%)
	30 (46.9%)
	



	Overweight
	26 (51.0%)
	34 (53.1%)
	



	Maternal body image

inflexibility (BI-AAQ-5)
	
	
	0.704



	No risk
	27 (46.6%)
	32 (43.2%)
	



	Risk
	31 (53.4%)
	42 (56.8%)
	



	Maternal bonding (PBI)
	
	
	0.887



	Neglectful parenting
	8 (14.3%)
	12 (16.9%)
	



	Affectionless control
	12 (21.4%)
	16 (22.5%)
	



	Optimal parenting
	30 (53.6%)
	38 (53.6%)
	



	Affectionate constraint
	6 (10.7%)
	5 (7.0%)
	



	Paternal Age (years)
	55.83 ± 6.99
	56.18 ± 6.23
	0.773



	Paternal BMI (kg/m2)
	
	
	0.099



	Normal weight
	14 (28.0%)
	10 (15.4%)
	



	Overweight
	36 (72.0%)
	55 (84.6%)
	



	Paternal body image

inflexibility (BI-AAQ-5)
	
	
	0.285



	No risk
	9 (15.5%)
	17 (23.0%)
	



	Risk
	49 (84.5%)
	57 (77.0%)
	



	Paternal bonding (PBI)
	
	
	0.244



	Neglectful parenting
	12 (21.4%)
	12 (17.4%)
	



	Affectionless control
	11 (19.6%)
	22 (31.9%)
	



	Optimal parenting
	24 (42.9%)
	30 (43.5%)
	



	Affectionate constraint
	9 (16.1%)
	5 (7.2%)
	







STAIT = State-Trait Anxiety Inventory; MedDiet = Mediterranean diet; EAT-26 = Eating Attitudes Test-26; BI-AAQ-5 = Body Image-Acceptance and Action Questionnaire-5; PBI = Parental Bonding Instrument; BMI = body mass index. * p ≤ 0.05 was considered statistically significant.
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