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Abstract

Orthorexia nervosa is an unhealthy obsession with healthy and “pure” food (Bratman & Knight, 2000). Orthorexic people are concerned about their food quality rather than quality (Bratman & Knight, 2000). Orthorexia is considered a psychological disorder and it may lead to major consequences such as nutritional restrictions, medical conditions related to malnutrition, emotional swings and social withdrawal (Moroze et al., 2015). This disorder has only recently been described and the published studies remain very limited. Orthorexia risk factors have not yet been identified and the research findings are controversial. The classification of orthorexia is still under discussion, some researchers believe that orthorexia is an eating disorder, while others consider it an anxiety disorder related to obsessive compulsive disorder (Mathieu, 2005). However, there is a major difference between orthorexia and eating disorders, orthorexic people are not likely to be concerned about their weight and their body image (Ramaciotti et al, 2011). 
Also, a proper diagnostic criteria for orthorexia has not been published in the Diagnostic and Statistical Mannual of Mental disorders (DSM-V) (Amercian Psychiatric Association, 2013). However, orthorexia nervosa can be classified under “Avoidant/Restrictive food intake disorder” (ARFID) (APA, 2013). To date, the only definitive measure of orthorexia is the ORTO 15 questionnaire. It has been translated to different languages such as Turkish, Polish, Italian, Spanish, Portugeuse and German. 
The worldwide prevalence of orthorexia is not yet established, most of the studies are conducted on a specific group of individuals and cannot give general estimates of ortherexia prevalence in the general population.
[bookmark: _Toc463007538]Introduction 

In the last two decades, the worldwide prevalence of obesity (BMI≥ 30 Kg/m²) has been increasing considerably. From 1990 and 2008, the incidence of obesity in the world has almost doubled (World Health Organization, n/d). The worldwide percentage of obese women has increased from 8% to 14% and the percentage of obese men in the world has grown from 5 to 10% (World Health Organization, n/d). Nearly 500 million people in the world aged more than 20 years old are estimated to suffer from obesity (World Health Organization, n/d). Also, it is estimated that at least 2.8 million individuals died from excessive body weight (World Health Organization, n/d) and consequently obesity became a public health issue. Proper nutrition, food benefits and risks associated with unhealthy food have become the centre of media, awareness campaigns and professional conferences (Rangel et al., 2012; Eliot, 2007; La berge, 2008; Lawrence, 2004; Lupton, 2000).
Furthermore, as people start to get concerned about their weight, some adopt healthier eating plans and read more about the nutritional benefits. In developed countries particularly, increased media and cultural emphasis on healthy lifestyle have lead to an obsession with healthy eating which has been identified as orthorexia (Bratman & Knight, 2000). Steve Bratman was the first author to define orthorexia in 1997. In 2006, Nicolsi suggests that this obsession is affecting the whole western society; there is a formation of a society that is constantly looking for information about the benefits and risks of their food choices (Nicolsi, 2006). This society is identified as an orthorexic society (Rangel et al., 2012). 
 The aim of this review is to discuss orthorexia consequences, risk factors, diagnostic criteria, the reliability and validity of its measures, its precise classification among psychological disorders and its prevalence in the world.
1. [bookmark: _Toc463007539]Orthorexia Nervosa

[bookmark: _Toc463007540]Definition

Orthorexia is suggested by Bratman and Knight to refer to an unhealthy obsession with healthy and “pure” food (Bratman & Knight, 2000; Brytek Matera, 2012). The word orthorexia comes from Greek origins, the prefix ortho means pure and the suffix orexis means appetite (Mathieu, 2005; Bagci Bosi, 2007). This disordered eating behaviour is believed to be linked with major consequences such as nutritional restrictions, emotional swings and social withdrawal (Brytek Matera, 2012; Moroze et al, 2015). 
Orthorexic people are obsessed with the food they consume, follow a very restrictive diet and have “miraculous” beliefs about food (Koven & Abry, 2015). They are likely to avoid “impure” food that contain ingredients and chemicals that they believe can put their own health in danger such as fat, simple sugar, salt, genetically modified ingredients (Brytek Matera,2012), pesticides, hormones (Bratman & Knight, 2000; Di Maria & Formica, 2006) and many other food ingredients. Also, some authors suggest that people with orthorexia have a strong fear of getting certain diseases such as mad cow disease and avian influenza; therefore they tend to avoid eating certain meats such as chicken and red meat (Bratman & Knight, 2000; Di Maria & Formica, 2006). Although people with orthorexia tend to avoid certain animal meats, it is a very unique disorder and cannot be related to vegetarianism as people with orthorexia tend to avoid these meats to prevent diseases while vegetarians are more likely to avoid eating meats for ethical beliefs, to respect the animals’ right of living and their restrictive diet is not linked to healthy food obsessions (Bratman & Knight, 2000; Donini et al., 2004).
Recent studies show that people with orthorexia are not only obsessed with their food content, they are also very obsessed with “proper” food preparation techniques and the kitchen utensils used while cooking as they believe that some food preparation methods and utensils materials can maximize their micronutrients intake while others can make them lose the health benefits of the food (Brytek-Matera, 2012; Moroze et al., 2015). 
[bookmark: _Toc463007541]Physical, Social and psychological consequences of orthorexia

Bratman and Knight (2000) believe that orthorexia is a mental condition and may affect the person on a physical, social and psychological level. On the physical level, the maniacal obsessions with healthy food were linked with chronic fatigue as these people tend to spend considerable amount of time in food preparation, food consumption and thinking about the food content (Brytek-Matera, 2012). Orthorexic individuals feel the urge to follow their healthy diet to maximize their health status, yet serious medical outcomes related to malnutrition were reported due to their restrictive diet. In recent case studies, patients were admitted to the hospital due to their restrictive diet with symptoms such as hyponatremia, subcutaneous emphysema and pancytopenia (Park et al., 2011). In addition, in some cases, refeeding syndrome occurred when normal nutrition has been re-introduced (Park et al., 2011). However, all these physical symptoms are stated in case reports and there are no studies on long term physical consequences of healthy food fixation (Mclnerney-Ernst, 2011). 
As for the psychological consequences, orthorexia is linked with emotional instability (Koven & Abry 2015). Orthorexic individuals are likely to experience different emotions based on their adherence to their diet such as guilt when they cheat on their healthy diet and satisfaction when they strictly adhere to it (Brytek-Matera, 2012).These  individuals live a chronic worrying and anxiety about their health and any cheating on their diet may lead to a strong desire for self punishment such as following “detox” diet and water fasts to clean their bodies from impure food and harmful chemicals (Bratman & Knight, 2000; Koven & Abry 2015). 
On the social level, people with orthorexia tend to suffer from solitude as they tend to separate themselves from their friends and family if these people affect their diet and put them at risk of transgressing. Orthorexics prefer to eat alone to stay in control of their food intake (Mathieu,2005). Also, they feel superior over the lifestyle of their “unhealthy” friends and prefer to avoid them (Mathieu, 2005; Koven & Abry 2015). 
Although orthorexia seems to affect the individual on different levels, until date studies on orthorexia are still very limited. Further prospective cohort studies are needed to confirm the consistency of these consequences (Mclnerney-Ernst, 2011).
[bookmark: _Toc463007542]Aetiology 

Demographic studies about orthorexia are limited and data from these studies are controversial. 
When Bratman & Knight (2000) defined orthorexia, they stated that orthorexia is a disease more prevalent in males more than females. Although some study findings match with their suggested statement (Hoek & van Hoeken, 2003; Weltzin et al., 2005), other studies have shown that orthorexia was more prevalent in females than in males (Arusoglu et al., 2008; Byrtek-Matera et al., 2014; Brytek-Matera et al., 2015) while others have shown that there is no difference between males and females in orthorexia prevalence (Varga et al., 2014; Mclnerney-Ernst, 2011).
  As for “age” risk factor, data is also controversial. Some researchers have found that as the age increases, the risk of developing orthorexia also increases (Donini et al., 2004). However, in a study by Hyrnik et al. (2016), researchers have found that there is no difference in prevalence of orthorexia between adolescents and adults in Poland. 
In addition, for the level of education, researchers have found that orthorexia is associated with lower levels of education as people with lower levels of education are less able to filter the nutritional information they read on the internet and the knowledge they acquire though media (Donini et al., 2004). However, these people do not require higher levels of education to investigate about their food content (Donini et al., 2004) 
Furthermore, when discussing disordered behaviors risk factors, it is necessary to indicate whether it is genetically or environmentally acquired. However, there is a lack of family history studies and until date there is no study to indicate its aetiology (Mclnerney-Ernst, 2011).
2. [bookmark: _Toc463007543]Classification of orthorexia nervosa

There is limited data about the classification of orthorexia among psychological disorders.  Bratman and Knight (2010), believe that orthorexia nervosa is a distinctive disorder while other researchers debate whether orthorexia should be related to obsessive compulsive disorder or should be considered an eating disorder (Mathieu, 2005; Mclnerney-Ernst, 2011). Also, some professionals believe that it is just a social trend and eating healthy food should not be linked to a disease.
2.1. [bookmark: _Toc463007544]Orthorexia nervosa and eating disorders

Orthorexic and anorexic individuals share similar behaviors, they are both perfectionists, self controlling and suffer from a high anxiety (Fidan et al., 2010; Koven & Abry, 2015).They are both very determined to achieve their goals and have a high self- discipline; they follow strictly their diet plan and consider any transgression as a lack of self-discipline (Koven & Abry, 2015). They both deny having a problem and often deny any consequences that might be caused from their diet (Bratman & Knight, 2000). 
Orthorexic people and people who have eating disorders share several similar traits, yet, there are key differences between these two groups. People with anorexia nervosa (AN) are  more concerned about their body image and body weight, yet orthorexic people are more likely to be concerned about their health status and have a strong desire to be healthy, pure and natural (Bratman & Knight, 2000; Kinzl et al., 2006; Koven & Abry, 2015). Also, people with anorexia nervosa tend to be secretive about their diet, but people with orthorexia nervosa are more likely to show off their eating behaviours and feel superior to others (Aksoyday & Camci, 2009). Unlike anorexia nervosa, people with orthorexia pay more attention to the food quality and specific unhealthy ingredients rather than food quantity (Bratman & Knight, 2000; Ramaciotti et al., 2011). Also, orthorexics are less worried about their body weight and aim to be healthy to reduce risk of illnesses while people with bulimia nervosa are more concerned about their losing weight (Ramaciotti et al., 2011).
2.2. [bookmark: _Toc463007545]Orthorexia nervosa and anxiety disorders

Mathieu (2005) has defined orthorexia as a variant of obsessive compulsive disorder (OCD) due to the obsessive adherence to the diet. Orthorexia nervosa persons have obsessive compulsive disorder tendencies such as anxiety, exaggerated worry about food contamination and perfectionism with a strong need to organize food (Bratman & Knight, 2000; Kinzl et al., 2006; Koven & Abry, 2015). The major variation between these two disorders is that in orthorexia the obsession is ego syntonic, while in obsessive compulsive disorders the obsessions are ego dystonic (Mathieu, 2005). Ego syntonic behaviours are defined as behaviours that are associated with the person’s “ideal self image” while ego dystonic behaviours are in opposition to the person’s “ideal self image” (Rosenthal, 2003).  
2.3. [bookmark: _Toc463007546] Social trend and orthorexia nervosa 

Some researchers believe that eating healthy should not be regarded as a disorder (Robinson, 2011). In a study by Vendereycken (2011), 111 eating disorders professionals have completed a questionnaire about their familiarity with new disorders that were not present in the DSM-IV such as orthorexia, night eating syndrome and other disorders. Results show that these professionals were mostly familiar with orthorexia. However, in 2011, at the date of publication of this study, there were many media articles about orthorexia but a limited number of scientific studies: 55 000 Google results about orthorexia in contrast to 17 articles in Pubmed, 11 articles in PsycInfo and 254 articles in Google Scholar (Vendereycken, 2011). Therefore, it has been suggested that these professionals are getting more influenced by media than scholastic articles and did not acquire their information from studies. In order to see 2016 figures, these internet searches have been repeated; 391 000 Google results about orthorexia were found in contrast to 57 articles in Pubmed, 46 results in PsycInfo and 1370 in Google Scholar. These results show that there is a noticeable increase in the number of scholastic articles about orthorexia; yet, this number of scientific articles is still very limited compared to internet and media articles. 
The classification of orthorexia, and mostly its belonging to eating disorders or obsessive compulsive disorder, is still under discussion (Mclnerney-Ernst, 2011). Further studies are needed to investigate the proper classification of orthorexia as it is important for deciding the appropriate treatment plan (Ramaciotti et al., 2011). 
3. [bookmark: _Toc463007547]Orthorexia diagnostic criteria and tests 

3.1. [bookmark: _Toc463007548] Orthorexia diagnostic criteria 

A  diagnostic criteria has not been identified in the Diagnostic and Statistical Manual of Mental disorders- DSM-V (American Psychiatric Association, 2013). However, orthorexia can be classified under the “Avoidant restrictive food intake disorder” (ARFID) category. But, in ARFID, the food restrictions may often be caused from a food anxiety rather than a healthy food obsession (Brytek-Matera et al.,2015).
 Moroze et al. (2014) have suggested a diagnostic criteria for orthorexia nervosa. These criteria include : the person is obsessed  with consuming “healthy food” (criterion A) , the person is concerned about food quality and food content (criterion A), the healthy food obsessions affect his/her physical health or social life (Moroze et al.,2014) (criterion B), the healthy food obsessions are not symptoms of another disorder such as anxiety disorders or psychological disorders (criterion C), orthorexia is not considered for people following particular diets for religious or medical reasons e.g. food allergy or a disease (criterion D) (Moroze et al.,2014).  
3.2. [bookmark: _Toc463007549]Diagnostic measures

In 2000, Bratman and Knight have created a 10 items questionnaire for the diagnosis of orthorexia nervosa. This questionnaire includes 10 questions that could be answered with either yes or no for example “Is the nutritional value of your meal more important than the pleasure of eating it? “(Bratman & Knight, 2000). This 10 items measure was created to be used as a screening tool; it does not have any clear psychometric properties, scoring system or a control group (Dunn & Bratman, 2016). Thus, it may not be valid if used for formal orthorexia diagnosis.
From the 10-items questionnaire, Donini et al. (2005) have derived a more developed self administered questionnaire which they called the ORTO-15 (Bratman & Knight, 2000).The ORTO-15 is designed for orthorexia nervosa diagnosis (Bratman & Knight, 2000). The ORTO-15 is a 15 items questionnaire examining the obsessive attitudes towards healthy food preparation and consumption, these questions could be answered with “always”, “often”, “sometimes” or “never”.  Each answer is given a certain score, ranging from “1” for obsessions with healthy food to “4” for normal eating behaviour (Ramacciotti et al., 2011). Furthermore, the sum of the scores is calculated. A high score on this questionnaire refers to healthy eating pattern, when the person has a score lower than 40, he is likely to have orthorexia (Donini et al., 2005). 
 In fact, when a threshold of 40 was used, 28 persons with orthorexic tendencies based on their Minnesiota Multiphasic Personality Inventory result and eating behaviors were correctly recognized with ORTO 15 (Dunn & Bratman, 2016). 
3.3. [bookmark: _Toc463007550]ORTO-15 validation and reliability studies

Donini et al. (2005) have tested the positive predictive value of ORTO 15 questionnaire in identifying people with orthorexia. In their study, three different cut-off scores (<35, <40 and <45) were tested for their predictive value in orthorexia diagnosis (Donini et al., 2005). The authors found that for lower cut off points, scores <35, the test has a high efficiency and high specificity. As the cut off score increases, the specificity and efficacy decrease but the sensitivity increases with 55.6% for a score of <40 and 85.2% for a score <45. However, for the higher end, the score <45, the test results become non significant as its efficacy becomes very low 37.4% (Donini et al., 2005). 
A validation study for the scores< 35 and <40 have been conducted. For diagnosis, the test should have a high specificity, but for screening it requires a high sensitivity (Donini et al., 2005). Results  show that for a score <35, the sensitivity and positive predictive value are 0% and for a score <40 the sensitivity is 100%, specificity 73.6%, positive predictive value 17.6%, negative predictive value is 100% (Donini et al., 2005).
 Therefore, it has been concluded that a cut off score of 40 can be used to screen healthy behaviours but it is less capable for testing some behaviours such as healthy food fixation. Therefore, it is suggested that more items are needed to assess the OCD trait in the ORTO 15 questionnaire (Donini et al., 2005). Ramacciotti et al. (2011) suggest that using a threshold of <40 is very high, they show that when they use a threshold of 35 instead of 40, the prevalence decreases from 57.6% to 11.9 % (Dunn & Bratman, 2016).
Other researchers have suggested that the lack of formal diagnostic criteria makes it harder to test the reliability and validity of the ORTO 15 questionnaire because prevalence cannot be estimated without a “gold standard” measure for distinguishing those who actually have the disorder from those who don’t have it (Koven & Abry, 2015). Also, Missbach et al., (2015) and Varga et al., (2014) argue that ORTO 15 does not have clear psychometric properties (Dunn & Bratman, 2016). Some professionals believe that “healthy” cannot be measured as the word “healthy” is very subjective and what seems to be healthy to someone might not be the same to someone else (Robinson, 2011). 
To date, ORTO-15 is the only measure of orthorexia (Dunn & Bratman, 2016), it has been used on different populations and been translated to different languages such as Polish (Brytek-Matera et al., 2014), German (Missbach et al., 2015), Italian (Donini et al.,2004; Di Maria & Formico; 2006), Turkish (Arusoglu et al., 2008), Portuguese (Alvarenga et al., 2012) and Spanish (Jerez et al., 2015). 
4. [bookmark: _Toc463007551]Prevalence of Orthorexia nervosa

The sensitivity of the assessment measure used in a study defines the reliability and validity of the data in epidemiology (Koven & Abry, 2015). The sensitivity of a diagnostic measure is the ability to identify those who have the disease from those who do not have it. In recent studies about orthorexia, the only diagnostic measure used is ORTO-15. However, this measure does not have clear psychometric properties; therefore it is not easy to get a valid estimation of orthorexia prevalence (Koven & Abry, 2015). The worldwide prevalence of orthorexia has not yet been established. Most of the published studies about orthorexia are conducted on a group of individuals from same cultures and backgrounds. Data from these studies cannot give general estimates of orthorexia prevalence in the general population (Mclnerney Ernst, 2011). Also, almost all of the studies are conducted on a group of professionals from the health sector such as dietitians, medical doctors and fitness experts. In a study conducted by Kinzel et al. (2006), 12.8% of a sample of female dietitians was identified with orthorexia. In addition, another group of researchers have found that nutrition student majors are more likely to limit their food consumption to maintain or lose weight, but they did not suffer from disordered eating behaviours (Korinth et al., 2009). As for fitness experts, the prevalence of orthorexia in females and males athletes was 28% and 30% respectively (Segura-Garcia et al., 2012). In medical doctors, the prevalence of orthorexia was 45% of the sample. Women had more tendencies to have healthy food obsessions, to control their weight and to get influenced by media (Bagci Bosi et al., 2007). It has been suggested that the increased prevalence of orthorexia nervosa in medical doctors is associated with their need to serve as role models for their patients by being healthy and following a healthy diet (Ramaciotti et al., 2011).
Orthorexia nervosa was defined by an American doctor Steve Bratman, yet there is a lack of studies about orthorexia in the United States (Robinson, 2011). A recent study was conducted by (Dunn et al., 2016) to investigate the prevalence of orthorexia in a US sample of university students. Results show that the prevalence of orthorexia the studied sample was 71.2% (with ORTO-15 questionnaire and cut off score <40). However, the authors state that when these students were grouped based on their strict adherence to their healthy diet and whether their diet has caused any social and physical consequences (using 5 additional measures), less than 1% of the sample was estimated to have orthorexia (Dunn et al., 2016). The ORTO-15 is used to estimate the prevalence of orthorexia worldwide. Yet, Dunn et al., (2006) suggest that this measure may not be used alone for estimating orthorexia prevalence as it cannot differentiate between healthy diet and “obsessions” with healthy diet (Dunn et al., 2016).  
Most of the published studies are conducted on a sample of European participants. To date, there are no studies about orthorexia in different cultures and certain ethnicities such as Asians, Africans and Arabs. Further studies are needed to identify whether orthorexia is limited to certain western cultures or it is prevalent worldwide.  

[bookmark: _Toc463007552]Discussion and conclusion 

Orthorexia is still a recently described disorder. Orthorexia seems to affect the individual on physical, social and psychological levels (Bratman & Knight, 2000; Brytek Matera, 2012). However, there is a lack of studies about the possible long term symptoms of orthorexia (Mclnerney-Ernst, 2011). Further prospective cohort studies are needed to confirm the consistency of orthorexia consequences. As for the aetiology of orthorexia, demographic studies are limited and data from these studies are controversial. Therefore, it is hard to identify specific risk factors of orthorexia. Also, there are no family history studies to identify whether it is genetically or environmentally acquired (Mclerney-Ernst, 2011). 
To date, researchers argue about the correct classification of orthorexia. Orthorexia and eating disorders share common traits such as perfectionism, self discipline and motivation to achieve goals (Fidan et al., 2010; Koven & Abry, 2015). As for orthorexia and obsessive compulsive disorder, the two disorders have a high anxiety level and the obsessive behaviours (Bratman & Knight, 2010; Kinzl et al., 2006; Koven & Abry, 2015). However, there are major differences between orthorexia, eating disorders and obsessive compulsive disorder. Unlike eating disorders, orthorexia nervosa individuals may not be concerned about their weight (Ramaciotti et al., 2011). Also, the difference between orthorexia and obsessive compulsive disorder is that in orthorexia obsessions are ego systonic, while people with obsessive compulsive disorder obsessions are ego dystonic (Mathieu, 2005). Therefore, it could be suggested that orthorexia is a unique disorder that shares traits with both of these two disorders, eating disorders and obsessive compulsive disorder. However, some professionals still believe that it is a social trend and eating healthy food does not deserve much attention. Further studies are needed, to investigate the proper classification of orthorexia.
To date, orthorexia nervosa has not yet been identified in the DSM-V and there are no definitive criteria for its diagnosis (APA, 2013). Although the ORTO-15 questionnaire does not have clear psychometric properties (Koven & Abry, 2015), it is the only diagnostic measure for orthorexia, it has been used to investigate the prevalence of orthorexia in different countries and has been translated to many languages (Dunn & Bratman, 2016). 
The worldwide prevalence of orthorexia has not yet been established; studies are still limited to certain groups, certain western cultures and thus cannot give general information about the prevalence of orthorexia in the general population. 
More cross-sectional research is necessary to study the epidemiology of orthorexia. Finally, more studies in different cultures and ethnicities are needed to investigate whether orthorexia is limited to western countries or it is prevalent worldwide. 
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The prevalence of orthorexia nervosa in Lebanese university students and the relationship between orthorexia nervosa and body image, body weight and physical activity.













Rationale 
An appropriate journal to publish this research study would be the International Journal for Eating Disorders (IJED). This journal is published on the behalf of the Academy of Eating disorders and has an impact factor of 4.068 for the year 2016. The main journal’s aim is to publish high quality research in the field of eating disorders. Orthorexia nervosa is a recently defined behavioral disorder and seems to share common traits with eating disorders.











[bookmark: _Toc463007555]Abstract

Background: Orthorexia is a behavioral disorder characterized by healthy food fixation (Bratman & Knight, 2000). Researchers suggest that the difference between eating disorders and orthorexia is that orthorexics are more concerned about their health status and may not be concerned about their body image or body weight (Ramaciotti et al.,2011) The aim of this study is to investigate the prevalence of orthorexia nervosa in Lebanese university students and to study the associations between orthorexia nervosa and body image, body weight and physical activity.
Methods: A cross sectional study was conducted on 320 randomly selected students from the Lebanese University, branch III. Data was collected through a questionnaire that includes three sections: the ORTO-15 questionnaire, Multidimensional body self relations questionnaire (MBSRQ) and a personal history section. A comparative study was conducted to compare MBSRQ scores between orthorexics and non orthorexics. A second comparative study was conducted to compare ORTO-15 and MBSRQ scores in males and females with orthorexia. A correlation study was conducted to test the associations between ORTO-15 and the MBSRQ scores in females and males with orthorexic behaviours.   
Results: The prevalence of orthorexia in Lebanese university students is 65.31%. The comparative study results show a significant difference between orthorexics and non orthorexics for overweight preoccupation and self classified weight. There is no significant difference between orthorexics and non orthorexics for body area satisfaction, appearance evaluation and appearance orientation scales. 
In females, lower ORTO-15 scores - stronger orthorexia- are associated with higher appearance orientation, health evaluation, fitness evaluation and orientation, overweight preoccupation and body area satisfaction. As for males, lower ORTO-15 scores are associated with higher health evaluation and fitness orientation. Also, in males, here is no correlation between ORTO-15 scores and the remaining MBSRQ scales. 
Conclusion: This study findings show that orthorexic students are more concerned about their body weight and diet than those with normal eating behaviours. There is no difference between orthorexics and non orthorexics in appearances scales. In females, orthorexia is associated with higher fitness satisfaction and orientation. Also, in females, orthorexia is associated with disordered eating behaviours symptoms such as controlled eating, fat anxiety, weight control and dieting
4 Key words not included in title: healthy, obsessions, eating bahaviour, body image











[bookmark: _Toc463007556]Introduction 

Orthorexia Nervosa is an unhealthy preoccupation with eating “Healthy food” (Bratman, 2000). Orthorexia nervosa is considered a disordered eating behaviour and may lead to consequences such as nutritional restrictions, medical conditions related to malnutrition, social withdrawal and emotional instability (Brytek Matera, 2012; Moroze et al.,2015). Orthorexia has not been defined in the Diagnostic and Statistical Manual of Mental disorders (DSM-5). However, it could be classified under “Avoidant restrictive food intake disorder” (ARFID) (American Psychiatric Association, 2013). Several characteristics may be used to identify orthorexia nervosa such as : spending at least 3 hours daily reading about healthy food and nutrients, obssessing  about food quality and food content, restricting food due to some unhealthy ingredients, having  miraculous beliefs about some types of food, avoiding social events and outings  to avoid consuming “unhealthy” food, and feeling guilty when consuming food that contain unhealthy ingredients (Bratman, 2000 ; Byrtek-Matera et al., 2015).
Orthorexia nervosa shares common traits with obsessive compulsive disorders such as strict adherence to the diet, anxiety, overstated worry about food and perfectionism (Bratman, 2000; Kinzl et al., 2006; Koven & Abry, 2015; Mathieu, 2005; ). Also, orthorexia shares common traits with eating disorders; orthorexics and anorexics have high level of anxiety, high self control and strong determination to achieve their goals (Fidan et al., 2010; Koven & Abry, 2015). The main difference between orthorexia and eating disorders is that people with orthorexia are less likely to be concnerned about their weight and appearances (Bratman & Knight,  2000; Brytek Matera et al., 2015; Ramaciotti et al., 2015). 
The aim of this study is to investigate the prevalence of orthorexia nervosa in Lebanese university students and to study the associations between orthorexia nervosa and attitudes towards body image, body weight, physical activity and health among university students. 
1. [bookmark: _Toc463007557]Methods 

1.1. [bookmark: _Toc463007558] Sampling and Data collection

A cross sectional study was conducted on 320 randomly selected university students aged between 18-30 from the Lebanese University (UL). Data was collected through a questionnaire survey (appendix 1). Along with the Questionnaire, a participant information sheet (PIS) was distributed (appendix 2). Students were recruited from lectures taught in English to ensure that the questionnaire was easy to understand to all of them.   
Before conducting this study, a permission letter regarding participants’ recruitment was given from the director of the faculty of Letters and Human sciences (FLHS) at the Lebanese University, Branch III in north Lebanon governorate (appendix 3) and an ethical approval was given from Faculty of Medicine, Dentistry and Clinical Sciences Research Ethics Commitee (FREC) at the University of Chester, United Kingdom (appendix 4). Before being distributed to the participants, the questionnaire was piloted by ten university students to confirm feasibility and clarity of all questions. Also, the pilot study was used to determine the time needed to fill the questionnaire. It needed on average seven minutes to be completed.
1.2. [bookmark: _Toc463007559]Measures and scales used

The self administered questionnaire used in this study has three main sections: the ORTO-15 questionnaire (Donini et al., 2005) Multidimensional body self relations questionnaire (Cash, 2010) (with permission from the author) and a personal history section (appendix 5). 
The ORTO- 15

The ORTO-15 is a self administered questionnaire created by Donini et al. (2005), to identify people with healthy food preoccupations. This questionnaire is made of 15 items that examine the obsessive attitudes towards healthy food. Each of these items could be answered by either “always”, “often”, “sometimes” or “never”. For each answer, a score of “1”, “2”, “3” or “4” is given following a scoring system established by the main creators of the ORTO 15 questionnaire (Donini et al., 2005) (appendix 5). Moreover, a total score is calculated and a cut off score of 40 is used. People who scored less than 40 are believed to have an orthorexic eating behaviour while those who scored more than 40 are believed to have a normal eating behaviour (Donini et al., 2005, Ramaciotti et al., 2011). 
The Multidimensional body self relations questionnaire

The Multidimensional body self relations questionnaire (MBSRQ) is used to assess attitudes towards body image, physical activity and health. These attitudes were initially assessed in nine different scales, and then a tenth scale was added to the revised scoring system (Brown et al., 1990; Cash, 2000). 
To assess attitudes towards physical appearances, two main scales are used: “the appearance evaluation” scale that evaluates how attractive or unattractive and how happy or unhappy the person feels with his physical appearance and “the appearance orientation” scale to assess the time and efforts spent by the person to “look good” (Brown et al., 1990; Cash, 2000). 
 As for physical activity, the following scales are used: “the fitness evaluation” scale is how the person rates himself as fit or not and how he/she feels involved in physical activities and the “fitness orientation” scale to assess the time and efforts spent to improve his/her physical fitness (Brown et al., 1990; Cash, 2000). 
For attitudes towards health, the “health evaluation” scale is used to identify whether the person feels healthy or susceptible to diseases, “the health orientation” scale is used to identify whether to person is health alert or neglects his/her health and “illness orientation scale” is used to assess how cautious she/he is to physical health and how he/she reacts to medical signs and symptoms (Brown et al., 1990; Cash, 2000). 
Finally to assess attitudes towards body weight, the “overweight preoccupation” scale tests fat anxiety, attention paid to body weight, dieting and controlled eating behaviours, the “self classified weight” scale is used to assess how the person perceives his/her weight and the “body area satisfaction scale” is how satisfied or dissatisfied he/she is with specific parts in his/her body (Brown et al., 1990; Cash, 2000).. 
This questionnaire is made of 69 items. Each of the MBSRQ scales has its corresponding items. These items could be answered by a primary number ranging from 1 to 5; a low score of “1” indicates that the participant highly disagrees with the given statement, whereas a high score of 5 indicates that the participant highly agrees with it (Brown et al., 1990; Thomas Cash, 2000). 
There are two scoring systems for the MBSRQ, a conceptual scoring system and a revised version (Brown et al., 1990; Cash, 2000). The main differences between the two scoring systems fall in the following three scales: fitness evaluation, fitness orientation and health orientation (which was divided into two scales health orientation and illness orientation in the revised scoring system), these have different corresponding items in each of the scoring systems (appendix 7). However, the conceptual scoring and the revised scoring are similar for six remaining MBSRQ subscales (Brown et al., 1990; Cash, 2000). In this study, the conceptual scoring system was used to score the Multidimensional Body Self Relations questionnaire. 
Personal history

The personal history section includes questions regarding age, gender, self reported weight and height and self reported physical activity level (sedentary, lightly active, active and very active). In addition, participants were asked to state whether they suffer from specific food allergy or need to avoid certain foods for medical purposes. 
1.3. [bookmark: _Toc463007560]Data analysis 

All results and data collected were analyzed using Statistical Package for Social Sciences (SPSS). The data was not normally distributed, therefore, scores for ortho-15 and each of the MBSRQ scales were compared using Mann Whitney U test. The relationship between these ORTHO 15 scores and each of the MBSRQ scales was studied using Spearman’s correlation coefficient (rs). Significance level of the statistical tests is set at p=.05.  
2. [bookmark: _Toc463007561]Results 
2.1. [bookmark: _Toc463007562]Demographics 

320 participants were randomly selected in this study, from which are 269 females and 51 males. There is an imbalance in the number of males and females due to the fact that all of the recruited students in the studied sample are from lectures taught in English and the percentage of females taking these courses is higher than males. This imbalance was also seen in a study on Polish university students (Brytek Matera et al., 2015). There was no difference in average age between males and females in our studied sample, the average age is 21.49 (SD= 1.98) and 21.98 years (SD= 1.73) respectively.
From the studied sample, 65.31 % of the students (209 participants out of 320) were obsessed with eating healthy food and have scored <40 on the ORTO-15 questionnaire. Moreover, there was no difference in rate of orthorexia incidence between male and female university students, 66.67% of the male students (n=34) and 65.06% of the female students (n=175) showed orthorexic tendencies. From our studies sample, 10 orthorexic and 3 non orthorexic students have stated that they have a food allergy or have to avoid certain foods for medical reasons. Some of these food allergens are: milk, nuts and gluten. As for the medical reasons, some stated that they are diabetic or have gastro-intestinal problems. 
In addition, there is no difference in average age between those who have orthorexia and those who have normal eating behaviours. The average age of university students with orthorexia is 21.8 years (SD= 1.97), as for students with normal eating behaviour the average age is 21.14 years (SD=1.838). Moreover, in those who have healthy eating obsessions, there is no gender difference for average age, for males with healthy obsessions the average age is 22.36 years (SD= 1.77) and for females the average age is 21.69 years (SD= 1.99). 
As for the BMI, there is no difference in BMI between those who are diagnosed with orthorexia and those who are not. The average BMI in those who are diagnosed with orthorexia is 22.57 Kg/m² (SD= 3.4) and the average BMI in those who are diagnosed with non orthorexia is 21.63 Kg/m² (SD=4.4). Therefore, average BMI for those who have orthorexia and those who don’t fall in the normal body weight category, BMI between range of 18.5-24.5 Kg/m² (WHO, 2000).
Finally, for the physical activity level, from people with orthorexic behaviours, 5.2% have sedentary lifestyle (n=11), 45% lightly active (n=94), 41.15% active (n=86) and 8.6 % very active (n=18). While for those who have a normal eating behaviour: 9.9% have sedentary lifestyle (n=11), 46.85% lightly active (n=52), 36.93% active (n= 41) and 6.3 % very active (n=7). 
2.2. [bookmark: _Toc463007563]Comparative study
1. Orthorexic Behaviour and normal eating behaviour for MBSRQ subscales

A first comparative analysis was conducted, people with orthorexia (ORTO-15 score <40) were compared to those who have normal eating behaviours (ORTO-15 score >40) for the scores of the MBSRQ scales. Means and standard deviations for scores of MBSRQ scales are calculated for orthorexic and non orthorexic participants (table 1).
Participants with healthy food obsessions have significantly higher scores on “fitness orientation” (p=.02), “health orientation” (p=.0001), “overweight preoccupation” (p=.0001) and “self classified weight” (p=.0001) than those who have a normal eating behaviour. However, students with orthorexia have significantly lower scores than those who have a normal eating behaviour on “health evaluation” (table 1).  There is no significant difference between participants with orthorexic behaviour and those who have a normal eating behaviour for scores in “appearance evaluation”, “appearance orientation” and “body area satisfaction” (table 1).
Table 1: MBSRQ subscale scores of the 320 university students with orthorexic behaviour (n=209) and normal eating behaviour (n=111). 
	
	Participants with Orthorexic behaviour with ORTO-15 score <40

Means (SD)
	
Participants with normal eating behaviour                                       with  ORTO-15 score >40

Means (SD)
	    P value

	Appearance evaluation
	3.83 (0.54)
	3.70 (0.70)
	.240

	Appearance orientation
	3.90 (0.46)
	3.85 (0.36)
	.499

	Fitness evaluation
	3.60 (0.52)
	3.51 (0.66)
	.690

	Fitness orientation
	3.50 (0.59)
	3.29 (0.40)
	.020

	Health evaluation
	3.07 (0.56)
	3.08 (0.61)
	.0001

	Health orientation
	3.64 (0.56)
	3.18 (0.48)
	.0001

	Overweight preoccupation
	3.32 (0.88)
	2.70 (0.92)
	.0001

	Self classified weight
	3.11 (0.63)
	2.79 (0.89)
	.0001

	Body areas satisfaction
	3.59 (0.68)
	3.57 (0.66)
	.760



1. Orthorexia in males and females for MBSRQ subscales
A second comparative analysis was conducted; in this analysis only those who show fixations on eating healthy food are included to study gender differences in attitudes towards body image, fitness and health (table 2). The means and standard deviations for ORTO-15 scores and Multidimensional body self relationships questionnaire are calculated for female and male students diagnosed with healthy eating obsessions (table 2). 
Table 2: MBSRQ subscale scores of the 209 students diagnosed with orthorexia.
	
	Female Orthorexic students (n= 175)
Mean (SD)
	Male Orthorexic students (n=  34)
Mean (SD)
	P

	ORTHO 15
	34.74 (2.50)
	34.21 (2.84)
	.358

	Appearance evaluation
	3.83 (0.57)
	3.83 (0.32)
	.913

	Appearance orientation
	3.55 (0.54)
	3.84 (0.31)
	.0001

	Fitness evaluation
	3.001 (0.56)
	3.44 (0.42)
	.001

	Fitness orientation
	3.97 (0.38)
	3.56 (0.65)
	.001

	Health evaluation
	3.45 (0.47)
	3.79 (0.52)
	.0001

	Health orientation
	3.69 (0.55)
	3.39 (0.57)
	.013

	Overweight preoccupation
	3.39 (0.88)
	2.99 (0.86)
	.019

	Self classified weight
	3.09 (0.63)
	3.25 (0.58)
	.360

	Body areas satisfaction
	3.59 (0.72)
	3.55 (0.43)
	.275



This study findings show that females with orthorexic tendencies have significantly lower scores than males with orthorexic tendencies in appearance orientation (p=.913) and, fitness evaluation (p=.001) and health evaluation (p=.0001).  However, females with orthorexic tendencies have significantly higher scores in fitness orientation (p=.001), health orientation (p=.013) and overweight preoccupation than males with orthorexic tendencies (p=.019). 
Results show that there is no significant difference between orthorexic males and orthorexic females for ORTO-15 score (p=.358), appearance evaluation (p=.913), self classified weight (p= .360) and body area satisfaction scale (p=.275). 
2.3. [bookmark: _Toc463007564]Correlations study

 A correlation study was conducted to study the associations between ORTO-15 scores and the MBSRQ scales for orthorexic males and orthorexic females (Table 3). 
Table 3: Spearman’s correlation (rs) between ORTHO 15 and the MBSRQ subscale scores among 209 students diagnosed with orthorexia nervosa.
	MBSRQ subscale
	Male Orthorexic students
n=34
	Female Orthorexic  students    n=175

	
	Rs
	P value
	Rs
	P value

	Appearance Evaluation (AE)
	-0.28
	.11
	-0.04
	.62

	Appearance Orientation (AO)
	-0.19
	.27
	-0.15
	.047

	Fitness evaluation (FE)
	-0.16
	.36
	-0.21
	.005

	Fitness orientation (FO)
	-0.50
	.003
	-0.20
	.009

	Health Evaluation (HE)
	-0.51
	.002
	-0.28
	.0001

	Health Orientation (HO)
	-0.17
	.33
	-0.08
	.33

	Overweight Preoccupation (OWP)
	-0.15
	.40
	-0.35
	.0001

	Self Classified Weight (SCW)
	0.21
	.23
	0.19
	.01

	Body area satisfaction scale (BASS)
	0.016
	.93
	-0.14
	.07



The study results show that in orthorexic females, ORTO-15 scores are negatively associated with appearance orientation (rs= -0.15), health evaluation (rs=-0.28), fitness evaluation (rs= -0.21), fitness orientation (rs=-0.20), overweight preoccupation (rs=-0.35) and body area satisfaction (rs=-0.14). Also, in orthorexic females, there is a positive correlation between orthorexia scores and self classified weight (rs =0.19). There is no correlation for ORTHO-15 scores and appearance evaluation and health orientation in females with healthy food fixation. 
As for orthorexic males, ORTO-15 scores are negatively related to health evaluation (rs=-0.51) and fitness orientation (rs= -0.50). There is no correlation for orthorexia and appearance evaluation, appearance orientation, health orientation, overweight preoccupation, self classified weight and body area satisfaction in males with healthy food fixation. 
[bookmark: _Toc463007565]Discussion and conclusion

The prevalence of orthorexia in Lebanese university students is 65.31% which is similar to the prevalence of orthorexia in Polish university students (65.14%) (Brytek-Matera et al., 2015).There is no difference in prevalence between Lebanese university students and Polish university students. Bratman & Knight (2000) stated that orthorexia is a behavioral disorder found more in males than in females. However, in this study, there is no difference in incidence of orthorexia between males and females (66.67% of the male student and 65.06% of the female students). Similar study findings were found in two other studies (Varga et al., 2014; Mclnerney-Ernst, 2011). Although this study and the study by Brytek Matera et al. (2015) have same prevalence for orthorexia in university students, yet, in the Polish study the percentage of males having orthorexia was less than females (43.2% and 68.8% respectively). 
In this study, there is no difference in BMI between those who are diagnosed with orthorexia and those who are not. The average BMI for orthorexics and non orthrexics fall in the normal body weight range with 22.57 Kg/m² (SD= 3.4) and 21.63 Kg/ m² (SD=4.4) respectively. Similar study findings were found in a study by Donini et al. (2004).
There is no difference in average age between those who have healthy eating obsessions and those who don’t have it, the average age 21.8 years for orthorexics (SD= 1.97) and 21.14 years (SD=1.838) for non orthorexics. Also, there is no gender difference for average age within the group of people with healthy food preoccupation, the average age is 22.36 years (SD=1.77) and 21.69 years (SD=1.99) in males and females respectively.
In the first comparative study (section 2.1), scores on MBSRQ subscales of orthorexic students and non orthorexic students were compared. The study results show that students with orthorexia are more likely to be engaged in regular exercise to improve their fitness (fitness orientation scale), are  “health conscious” and try to live a healthy routine (health orientation scale), are afraid of gaining weight and are more likely to follow diets, monitor their body weight (overweight preoccupation scale) and perceive themselves larger in size (self classified weight scale) and more susceptible to diseases (health evaluation scale) than those who do not have orthorexia nervosa. However, there is no difference between orthorexic students and non orthorexic students in body image satisfaction or dissatisfaction (appearance evaluation), the efforts they put to make themselves “look good” (appearance orientation), the satisfaction or dissatisfaction with shape and look of certain body parts (body areas satisfaction scale) and in the way they classify themselves as “fit” or “out of shape” (fitness evaluation). Our study findings agree with previous authors that people with orthorexia nervosa are concerned about their health status, have a strong desire to be healthy and are less worried about body image (Bratman, 2000; Kinzl et al., 2006; Koven & Abry, 2015; Ramaciotti et al., 2011). However, in this study, those who have orthorexia scored higher on “overweight preoccupation”, therefore these findings do not agree with Ramaciotti et al. (2011) who found that people with orthorexia are less concerned about their body weight. 
In the second comparative analysis (section 2.2) for ORTO-15 scores and MBSRQ scales in orthorexic males and orthorexic females, study results show that females with orthorexic tendencies are more likely to pay less attention to their appearances (appearance orientation), to classify themselves less fit (fitness evaluation) and less healthy (health evaluation) than males with orthorexia. However, orthorexic females are more likely to spend more time to improve their fitness (fitness orientation), keep a healthier lifestyle (health orientation) than orthorexic males. Also, they tend to have higher fat anxiety and pay more attention to their body weight and tend to control their eating behaviour (overweight preoccupation) than males with healthy food preoccupations. There is no difference between orthorexic females and orthorexic males in their body image satisfaction or dissatisfaction (appearance evaluation), in the way they classify their body weight (self classified weight) and with either satisfaction or dissatisfaction with the shape of certain body parts (body area satisfaction).
A previous study, similar to this study, has been conducted by Brytek Matera et al. (2015) on Polish university students. Yet, in the Polish study, a revised scoring system of the MBSRQ was used (Cash, 2000) whereas in this study the conceptual scoring system was used (Brown et al., 1990). The two scoring systems are similar for six MBSRQ subscales (AE, AO, HE, OWP, SCW and BASS). Therefore, only results from these six similar subscales could be compared for the two studies. In the comparative analysis, for males and females with orthorexia, study findings match with the Polish study for two of the six subscales: Overweight preoccupation and health evaluation. Both Polish orthorexic males and Lebanese orthorexic males find themselves healthier than orthorexic females (health evaluation scale). Also, Polish orthorexic females and Lebanese females have higher fat anxiety and are more concerned about their weight than orthorexic males (overweight preoccupation scale). The main differences between our study findings and the Polish study by Brytek Matera et al. (2015) are that : 1) Polish orthorexic females were more concerned about their appearances than Polish orthorexic males but Lebanese orthorexic females were less concerned about their appearances than Lebanese orthorexic males (appearance orientation), 2) in the Polish study, females with orthorexia felt less satisfied with their physical appearances and the shape or look of certain body areas than males with orthorexia, while in this study, there is no differences in body image and body areas satisfaction in females ( appearance evaluation and body area satisfaction scales) (Brytek Matera et al., 2015).
The correlation study results (section 3) show that in Lebanese orthorexic females lower scores on orthorexia - stronger orthorexia- are associated with higher health satisfaction (higher scores on health evaluation). As for body image scales, lower scores on ORTO 15 are associated with more time spent to improve physical appearance (higher scores on appearance orientation) and more body areas satisfaction (higher scores on body areas satisfaction scale). Also, lower scores on orthorexia are associated with lower self classified weight scores (self classified weight scale), more weight control and fat anxiety (higher scores on overweight preoccupation). Similar negative associations between orthorexia and “appearance evaluation”, “overweight preoccupation” and “body area satisfaction” were found in female Polish university students (Brytek Matera et al., 2015). From these results, it could be suggested that there is an association between orthorexia and body weight, controlled eating and fat anxiety in female university students. However, there is a lack of empirical studies about the relationship between body weight and orthorexia; more studies are needed to investigate the relationship between orthorexia and attitudes towards body weight.
Furthermore, in Lebanese orthorexic females, lower scores on ORTO 15- stronger orthorexia- are associated with higher self-rated physical fitness (higher scores on fitness evaluation) and more time devoted to improve physical fitness (higher scores on fitness orientation). To date, there is a lack of studies examining the relationship between orthorexia and physical fitness. Further studies about the relationship between orthorexia and fitness enthusiasm are needed.  
There is no correlation for ORTO-15 scores, “appearance evaluation” and “health orientation” in Lebanese females with healthy food fixation. However, in Polish orthorexic females, there is a negative correlation between “appearance evaluation” and ORTHO-15 scores (Brytek Matera et al., 2015). 
As for Lebanese orthorexic males, lower ORTO 15 scores- stronger orthorexia- are associated with higher health satisfaction (high scores on health evaluation) and more attention to improve health (high score on health orientation). These correlations were predictable as Bratman & Knight (2000) have stated that people with orthorexia follow their restrictive diet to be healthy. 
 Moreover, in Lebanese orthorexic males, there is no correlation for ORTO-15 scores and “appearance evaluation”, “appearance orientation”, “health orientation”, “overweight preoccupation”, “self classified weight” and “body area satisfaction”. Also, same results were found in the Polish study by Brytek Matera et al. (2005).
This study has several limitations. The participants were asked to self report their anthropometric measures instead of being measured; these values could be biased by the participants. Also, some of the participants considered the questionnaire quite long and time consuming. This factor might cause some participants to be less concentrated in filling the questionnaire. Another limitation is the participants’ bias and providing inaccurate responses. Moreover, this study was retrospective thus a cause effect relationship cannot be drawn from it. 
All the students were recruited from the same university and same department.  Also, the ORTO-15 questionnaire was used to diagnose orthorexia, this measure does not have clear psychometric properties (Koven & Abry, 2015); therefore it is not easy to get valid estimations of orthorexia prevalence in Lebanese university students. 
This study is the first study on orthorexia nervosa in Lebanese university students, in order to generalize our conclusions on the Lebanese population, further studies should be conducted; these should include people from the general population, from all age groups and from different social backgrounds. 
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Volunteer No.  ______                                                   
Section 1 – ORTO – 15 questionnaires
Please answer each of the following questions by putting “X” in the section that best applies to you.
	
	Always
	Often
	Sometimes
	Never

	1) When eating, do you pay attention to calories of the food?    
	
	
	
	

	2) When you go on a food shop, do you feel confused?
	
	
	
	

	3) In the last 3 months, did the thought of food worry you?
	
	
	
	

	4) Are your eating choices conditioned by your worry about your health status?
	
	
	
	

	5) Is the taste of food more important than the quality when you evaluate food?
	
	
	
	

	6) Are you willing to spend more money to have healthier food?
	
	
	
	

	7) Does the thought about food worry you for more than 3 hours a day?
	
	
	
	

	8) Do you allow yourself any eating transgressions?
	
	
	
	

	9) Do you think your mood affects your eating behavior?
	
	
	
	

	10) Do you think that the conviction to eat only healthy food increases self esteem?
	
	
	
	

	11) Do you think eating healthy food changes your life-style?( frequency of eating out, friends..)
	
	
	
	

	12) Do you think that consuming healthy food improves appearance?
	
	
	
	

	13) Do you feel guilty when transgressing?
	
	
	
	

	14) Do you think that on the market there is also unhealthy food?
	
	
	
	

	15) At present, are you alone when having meals?
	
	
	
	




Section 2: Multi dimensional body self relations questionnaire (MBSRQ) 
Please answer each statement below by circling the number that best applies to you

 1                                      2                                         3                                4                                  5                              

Definitely Disagree  Mostly Disagree    Neither agree nor disagree    Mostly agree   Definitely agree

	1) Before going out in public, I always notice how I look.
	1
	2
	3
	4
	5

	2) I am careful to buy clothes that will make me look at my best
	1
	2
	3
	4
	5

	3) I would pass most physical – fitness tests
	1
	2
	3
	4
	5

	4) It is important that I have superior physical strength.
	1
	2
	3
	4
	5

	5) My body is sexually appealing.
	1
	2
	3
	4
	5

	6) I am not involved on a regular exercise program.
	1
	2
	3
	4
	5

	7) I am in control of my health
	1
	2
	3
	4
	5

	8) I know a lot about things that affect my physical health
	1
	2
	3
	4
	5

	9) I have deliberately developed a healthy lifestyle.
	1
	2
	3
	4
	5

	10) I constantly worry about becoming fat.
	1
	2
	3
	4
	5

	11) I like my looks just the way they are.
	1
	2
	3
	4
	5

	12) I check my appearance on the mirror whenever I can
	1
	2
	3
	4
	5

	13) My physical endurance is good.
	1
	2
	3
	4
	5

	14) Before going out, I usually spend a lot of time getting ready
	1
	2
	3
	4
	5

	15) Participating in a sport is unimportant to me.
	1
	2
	3
	4
	5

	16) I do not actively do things to keep physically fit.
	1
	2
	3
	4
	5

	17) My health is a matter of unexpected ups and downs.
	1
	2
	3
	4
	5

	18) Good health is one of the most important things in my life.
	1
	2
	3
	4
	5

	19) I don’t do anything that I know might threaten my health.
	1
	2
	3
	4
	5

	20) I am very conscious of even small changes of my weight.
	1
	2
	3
	4
	5

	21) Most people would consider me good looking
	1
	2
	3
	4
	5

	22) It is important that I always look good
	1
	2
	3
	4
	5

	23) I use very few grooming products
	1
	2
	3
	4
	5

	24) I easily learn physical skills
	1
	2
	3
	4
	5

	25) Being physically fit is not a strong priority in life.
	1
	2
	3
	4
	5

	26) I do things to increase my physical strength.
	1
	2
	3
	4
	5

	27) I am seldom physically ill.
	1
	2
	3
	4
	5

	28) I take my health for granted.
	1
	2
	3
	4
	5

	29) I often read books and magazines that pertain to health.
	1
	2
	3
	4
	5

	30) I like the way I look without my clothes on.
	1
	2
	3
	4
	5

	31) I am self-conscious if my grooming isn’t right.
	1
	2
	3
	4
	5

	32) I usually whatever is handy without caring how it looks.
	1
	2
	3
	4
	5

	33) I do poorly in physical sports and games.
	1
	2
	3
	4
	5

	34) I seldom think about my athletic skills.
	1
	2
	3
	4
	5

	35) I work to improve my physical stamina.
	1
	2
	3
	4
	5

	36) From day to day, I never know how my body will feel
	1
	2
	3
	4
	5

	37) If I am sick, I don’t pay much attention to my symptoms.
	1
	2
	3
	4
	5

	38) I make no special efforts to eat a balanced and nutritious diet
	1
	2
	3
	4
	5

	39) I like the way my clothes fit me
	1
	2
	3
	4
	5

	40) I don’t care what people think about my appearance.
	1
	2
	3
	4
	5

	41) I take special care with my hair grooming.
	1
	2
	3
	4
	5

	42) I dislike my physique.
	1
	2
	3
	4
	5

	43) I don’t care to improve my abilities in physical activity.
	1
	2
	3
	4
	5

	44) I try to be physically active
	1
	2
	3
	4
	5

	45) I often feel vulnerable to sickness
	1
	2
	3
	4
	5

	46) I pay close attention for my body for any signs of illness
	1
	2
	3
	4
	5

	47) If I’m coming down with cold and flu, I just ignore it and go on as usual
	1
	2
	3
	4
	5

	48) I am physically unattractive.
	1
	2
	3
	4
	5

	49) I never think about my appearance.
	1
	2
	3
	4
	5

	50) I am always trying to improve my physical appearance
	1
	2
	3
	4
	5

	51) I am very well coordinated.
	1
	2
	3
	4
	5

	52) I know a lot about physical fitness.
	1
	2
	3
	4
	5

	53) I play sports regularly throughout the year
	1
	2
	3
	4
	5

	54) I am a physically healthy person.
	1
	2
	3
	4
	5

	55) I am very aware of small changes in my physical health.
	1
	2
	3
	4
	5

	56) At first sign of illness, I seek medical advice.
	1
	2
	3
	4
	5

	57) I am on a weight loss diet.
	1
	2
	3
	4
	5



Please circle your answer
58) I have tried to lose weight by fasting or going on crash diet

1- Never
2- Rarely
3- Sometimes
4- Often
5- Very often

59) I think I am:

1- very underweight
2- somewhat underweight
3-  normal weight
4- somewhat overweight
5- Very overweight.

60) From looking at me, most people think I am:

1- Very underweight
2- Somewhat underweight
3- Normal weight
4- Somewhat overweight
5- Very overweight
For questions 61-68, choose 1-5 scale to choose how satisfied or dissatisfied you are with each of the following areas of your body.
61) Face (features and complexions).                                                   1           2         3         4        5
62) Hair (color,thickness,texture)                                                           1           2         3         4        5
63) Lower torso (buttocks, hips, thighs, legs).                                       1           2         3         4        5
64) Mid torso (waist, stomach).                                                              1          2          3        4         5
65) Upper torso (chest or breasts, shoulders, arms).                            1           2         3         4         5
66) Muscle tone.                                                                                    1           2         3         4         5
67) Weight.                                                                                            1           2         3         4         5
68) Height.                                                                                             1           2         3         4         5
69) Overall appearance.                                                                        1           2         3         4         5
Section 3- Personal History
1- Age : 

2- Gender :  Male  / Female

3- Weight ( in Kilograms) :

4- Height ( in Meter) :

5- Do you suffer from a specific food allergy :

6-  Do you need to avoid certain food or follow a specific diet for medical purposes :

7- Physical activity level ( Circle the level that best applies to you)
· Sedentary 
· Lightly active 
· Active 
· Very active
Thank you for participating in our study  
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Participant information sheet
The Prevalence of Orthorexia Nervosa in Lebanese University Students and the relationship between Orthorexia nervosa and body image, body weight and physical activity. 
You are being invited to take part in a research study.  Before you decide, it is important for you to understand why the research is being done and what it will involve.  Please take time to read the following information carefully and discuss it with others if you wish.  Ask us if there is anything that is not clear or if you would like more information.  Take time to decide whether or not you wish to take part. 
Thank you for reading this.
What is the purpose of the study?
This research is being undertaken on Lebanese University students aged between 18-30. The project is to investigate the widespread of an under-studied condition “Orthorexia Nervosa” among Lebanese University students. Also, this study attempts to study the relationship between Orthorexia Nervosa and attitudes towards body image, body weight, physical activity and health.
What is Orthorexia nervosa?
Orthorexia Nervosa is an unhealthy obsession with eating “Healthy food” (Bratman & Knight, 2000). Orthorexia nervosa is considered a psychological disorder and it may lead to dietary restrictions, medical conditions related to malnutrition, social isolation and emotional instability (Moroze et al., 2015).
Why have I been chosen?
You have been chosen because you are a student at this University.
Do I have to take part?
It is up to you to decide whether or not to take part.  If you decide to take part you will be given this information sheet to keep. If you decide to take part you are still free to withdraw at any time and without giving a reason.  A decision to withdraw at any time, or a decision not to take part, will not affect you in any way.
What will happen to me if I take part?
You will be asked to fill out the following questionnaire. The questionnaire is made of 3 sections:
· The first section (Section 1- Ortho 15) assesses your eating behaviour. 
· The second section (Section 2- MBSRQ) assesses your body satisfaction, fitness and health orientation and body weight preoccupation.
· The third section (section 3- Personal history) gives general details about your characteristics such as age, gender, special diets followed and food allergies... etc 
What are the possible disadvantages and risks of taking part?
There are no known risks or disadvantages if you decide to take part in this study.  Please note that if you feel any distress from reading and answering these questions, you should contact the Social Service and Student’s Affairs office at the Lebanese University for advice and support.
What are the possible benefits of taking part?
By taking part, you will be contributing to a better understanding of Orthorexia Nervosa in Lebanese Students. 
What if something goes wrong?
If you wish to complain or have any concerns about any aspect of the way you have been approached or treated during the course of this study, please contact Dean of the Faculty of Medicine, Dentistry & Clinical Sciences, University of Chester, Parkgate Road, Chester, CH1 4BJ, + 44 1244  510000
Will my taking part in the study be kept confidential?
All information which is collected about you during the course of the research will be kept strictly confidential so that only the researcher carrying out the research will have access to such information. Participants should note that data collected from this project may be retained and published in an anonymised form. By agreeing to participate in this project, you are consenting to the retention and publication of data.
What will happen to the results of the research study?
The results will be written up into a dissertation for my final project of my MSc. Individuals who participate will not be identified in any subsequent report or publication.
Who is organising the research?
The research is conducted as part of a MSc in Human Nutrition within the Department of Clinical Sciences & Nutrition at the University of Chester. The study is organised with supervision from the department, by Malika Al Kattan, an MSc student.
Who may I contact for further information?
If you would like more information about the research before you decide whether or not you would be willing to take part, please contact: Malika Al Kattan 1521750@chester.ac.uk. 
Thank you for your interest in this research. 
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Faculty of Medicine, Dentistry and Clinical Sciences
Research Ethics Committee
frec@chester.ac.uk
31/05/2016
Malika Al Kattan
Grosvenor House
Exton Park
Chester


Dear Malika

Study title:	The prevalence of orthorexia nervosa in Lebanese university students and the relationship between orthorexia nervosa and body image, body weight and physical activity		
FREC reference:	1164/16/MAK/CSN	
Version number:	1	

Thank you for sending your application to the Faculty of Medicine, Dentistry and Clinical Sciences Research Ethics Committee for review.

I am pleased to confirm ethical approval for the above research, provided that you comply with the conditions set out in the attached document, and adhere to the processes described in your application form and supporting documentation.  

The final list of documents reviewed and approved by the Committee is as follows:


	Document                      
	Version
	Date

	Application Form                                  
	1
	March 2016

	Appendix 1 – List of References
	1
	March 2016

	Appendix 2 – Summary CV for Lead Researcher
	1
	March 2016

	Appendix 3 – Risk Assessment 
	1
	March 2016

	Appendix 4 – Participant Information Sheet [PIS]
	1
	March 2016

	Appendix 5 – Written permission(s) from relevant personnel (eg. to use faculties)
	1
	March 2016

	Appendix 6a/6b – Validated questionnaire(s)
	1
	March 2016

	Appendix 7 – Non-validated questionnaire(s)
	1
	March 2016

	Appendix 8 – Scoring system for validated questionnaire
	1
	March 2016

	
	
	

	Response to FREC request for further information or clarification
	1
	




Please note that this approval is given in accordance with the requirements of English law only. For research taking place wholly or partly within other jurisdictions (including Wales, Scotland and Northern Ireland), you should seek further advice from the Committee Chair / Secretary or the Research and Knowledge Transfer Office and may need additional approval from the appropriate agencies in the country (or countries) in which the research will take place.

With the Committee’s best wishes for the success of this project. 
[image: ]Yours sincerely,


Professor Ben Green
Chair, Faculty Research Ethics Committee
Enclosures: Standard conditions of approval.  
Cc. Supervisor/FREC Representative
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Table A: Scoring system for ORTHO 15 
		
	Item number
	Response

	
	Always
	Often
	Sometimes
	Never

	2,5,8,9
	4
	3
	2
	1

	3,4,6,7,10,11,12,14,15
	1
	2
	3
	4

	1,13
	2
	4
	3
	1


Adapted from (Donini et al., 2005)
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Table B: Conceptual scoring system for MBSRQ 
	MBSRQ Scale
	Scoring (items number)

	Appearance evaluation
	Mean (5,11,21,30,39,42,48)

	Fitness evaluation
	Mean (3,14,24, 33,51)

	Health evaluation
	Mean (7,17,27,36,45,54)

	Appearance orientation
	Mean (1,2,12,13,22,23,31,32,40,41,49,50)

	Fitness orientation
	Mean (4,6,15,16,25,26,34,35,43,44,52,53)

	Health orientation
	Mean (8,9,18,19,28,29,37,38,46,47,55,56)

	Overweight preoccupation
	Mean (10,20,57,58)

	Self classified weight 
	Mean (59,60)

	Body area satisfaction
	Mean (61,62,63,64,65,66,67,68,69)


Adapted from (Brown et al., 1990; Cash, 2000).

· Items are scored like answers e.g. for answer = 1 (definitely disagree), a score of 1 is given.  
· Bolded items are scored in reversed order (1=5, 2=4, 3=3, 4=2 and 5=1)
· Mean for each MBSRQ scale is calculated 
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Table C: Revised scoring system for MBSRQ 
	MBSRQ Subscales
	Scoring (items number)

	Appearance evaluation
	Mean (5,11,21,30,39,42,48)

	Appearance orientation
	Mean (1,2,12,13,22,23,31,32,40,41,49,50)

	Fitness evaluation
	Mean (24,33,51)

	Fitness orientation
	Mean(3,4,6,14,15,16,25,26,34,35,43,44,53)

	Health evaluation
	Mean (7,17,27,36,45,54)

	Health orientation
	Mean (8,9,18,19,28,29,38,52)

	Illness orientation
	Mean (37,46,47,55,56)

	Body areas satisfaction
	Mean (61,62,63,64,65,66,67,68,69)

	Overweight preoccupations
	Mean (10,20,57,58)

	Self classified weight
	Mean (59,60)


Adapted from (Brown et al., 1990; Cash, 2000).
· Items are scored like answers e.g. for answer = 1 (definitely disagree), a score of 1 is given.  
· Bolded items are scored in reversed order (1=5, 2=4, 3=3, 4=2 and 5=1)
· Mean for each MBSRQ scale is calculated 
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Tripoli, April 7, 2016.

To whom it may concern,

1, the undersigned, Dr. Saiid Adam, Director of the Faculty of Letters at the Lebanese University,
Branch 111 Tripoli, certify that Malika Al Kattan, MSc student at the University of Chester, has
the permission of the Lebanese University to duct her research on campus for her study "The
prevalence of orthorexia nervosa in Lebanese University students and the relationship between
orthorexia nervosa and body image, body weight and physical activity".

Miss Malika al kattan will approach students as they leave their lectures, handing out a

participant information sheet and a questionnaire which will take 7 minutes to fill. Students have
the right to decide whether or not they are willing to take part in her study.

con

If there are any questions, please do not hesitate to contact me.

Regards

Saiid Adam, Ph.D.

Director of the Faculty of Letters
Lebanese University, Branch 111
Email: Dir.sect.lll@ul.edu.lb
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