
DISORDERED EATING PREVALENCE AND NUTRITIONAL KNOWLEDGE ASSESSMENT IN COLLEGIATE CLUB SPORT ATHLETES


















By
Sarah Lubic
Exercise Science B.S., Department of Rehabilitation and Movement Sciences
May 2019
ABSTRACT
Objective: The purpose of this study was to examine nutritional knowledge and disordered eating symptoms in the undergraduate club sport athlete population. 
Design: An online survey including a demographics section, two surveys aimed at assessing eating disorder symptoms, and two questionnaires that tested nutritional knowledge, was administered to club sport athletes. 
Main Outcome Measurements: Eating disorder symptoms were assessed using the ORTO-15, a survey designed to detect orthorexia, and the EAT-26, a self-report measure of disordered eating behaviors. The first two sections of the General Nutritional Knowledge Questionnaire were used to test participants’ understanding of proper nutrition. Section one evaluated their understanding of expert dietary advice and section two tested their knowledge about the nutrient composition of major food groups. 
Results: Thirty-six athletes responded to the survey, though only 29 went on to complete all four sections. Of the 36 subjects that completed the EAT-26, 5 (14.3%) met the 20-point cut-off typically used to warrant referral to mental health services. Over 65% of the sample that completed the ORTO-15 scored below the 40-point threshold used in other literature to indicate orthorexia; when using a 35-point threshold, 28.1% reported clinically significant scores. The mean scores on the GNKQ were relatively high.
Conclusions: The proportion of athletes that reported significant scores on both the ORTO-15 and EAT-26 is concerning because these athletes are not as well-monitored and lack the extensive mental health resources provided to varsity athletes. This should be studied further, as the high mean score on the GNKQ indicates that other variables may play a greater role in driving these trends.  
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Chapter 1: Introduction
Encouraging adequate awareness about the importance of proper nutrition and exercise is essential for improving the overall health of the population.  Unfortunately, the many conflicting diet claims and exercise trends propagated by popular media may prompt vulnerable individuals to adopt an “eat less and move more” ideology, which places them at a significant risk for the development of body-image problems and obsessive thoughts or compulsions to rigidly control their diet.1  This generalized, caloric-restrictive principle falls under the umbrella of healthism, a dominant philosophy in many Western cultures that associates leanness with success and dismisses other body types as indicative of laziness.1 These stereotypes may encourage individuals to attempt to control their weight through harmful measures in order to maintain their self-esteem.1 The widespread nature of unhealthy weight control methods is evidenced by the rise in the prevalence of eating disorders (EDs), especially among populations in which it was previously rare to observe EDs.  Several epidemiologic studies have reported significant increases in the incidence of bulimia nervosa (BN) and anorexia nervosa (AN) among children under the age of 12, males, and middle-aged adults.2 
The prevalence of disordered eating trends in collegiate and professional athletics indicates that these disorders are influenced by several overlapping variables, including personality traits, diet and exercise habits, and other mental health correlates such as poor body-image, anxiety, substance abuse, and depression.2,3  Despite inconsistencies in the data due to differences in sampling between different studies, several notable trends have been established that demonstrate the ubiquity of disordered eating among athletes of various genders, ages, sport groups, and competition levels. Multiple studies have found that disordered eating is more common in female athletes than in male athletes across all competition levels and sport types. An early study on elite female athletes reported that over 20% of the athletes were at risk for developing an ED; of the at-risk group, a majority met the criteria for either AN, BN, or anorexia athletica (AA), a disordered eating pattern similar to what is now classified as orthorexia nervosa (ON).  The National Collegiate Athletic Association (NCAA) reported similar results in their study on varsity college athletes; female athletes consistently reported higher levels of disordered eating attitudes and behaviors and lower levels of self-esteem and body-image satisfaction when compared to the male participants.4
Several studies have also shown that disordered eating is common in sports that emphasize leanness, aesthetics, or endurance.  In the aforementioned study conducted on elite female athletes, the percentage of athletes that met the criteria for a clinical or subclinical ED was highest in endurance, aesthetic, or weight-dependent sports.3 Male athletes in anti-gravitation or weight-class sports, in which excess body-weight is often viewed as a disadvantage, are also at a high risk for disordered eating.5,6 Many of the athletes competing in these sports reported engaging in unhealthy and dangerous weight-control methods, such as using laxatives, fasting, or vomiting, to purge calories and maintain a low body weight.3,5,6 
The relationship between disordered eating and nutritional proficiency is an emerging area of research in EDs in athletes and the general population. Some studies have reported that disordered eating behaviors are less common in athletes with a high level of nutritional knowledge and less adherence to common dieting myths, which has led to the tentative conclusion that nutritional education programs may lower the risk of EDs in this population.7 These same findings were replicated in the general population, which supports the theory that increased levels of accurate nutritional knowledge are associated with lower levels of cognitive dietary restraint.8
Despite the pervasiveness of the aforementioned trends in both general and elite athletic populations, almost no studies have been designed to determine whether these disorders exist among habitual exercisers or sub-elite competitive athletes. Little is known about amount of accurate nutritional knowledge held by those in these populations, which presents a problem as body-image anxieties have been reported in a variety of sub-elite active individuals. One of the few studies to date that included club sport athletes in their sample found that female club athletes reported levels of body dissatisfaction, bulimia behaviors, drive for thinness, and anxiety similar to those found in NCAA competitive athletes.9 These trends indicate that eating disorders may be present among sub-elite athletes, which warrants further consideration in ED research. 
The purpose of this study was to examine the relationship between athletic participation, nutritional knowledge, and disordered eating symptoms in the collegiate club sport population using standardized clinical surveys. This study was designed to be exploratory in nature, with the goal of evaluating the prevalence of subclinical disordered eating trends in the understudied collegiate club sport population.  Such research is made imperative because unlike NCAA or elite athletes, most recreational sport participants do not have access to strength and conditioning coaches, dieticians, or other exercise specialists that could provide accurate nutritional counseling. Without safeguards in place to monitor and educate at-risk individuals, harmful behaviors may go undiagnosed. To better understand eating pathologies in this population, an adequate body of literature on the prevalence and potential correlates must first be established. 




Chapter 2: Literature Review
Introduction
	The modern discourse regarding diet and physical activity is commonly focused on health concerns related to obesity and the metabolic syndrome, which has resulted in a societal movement towards encouraging individuals to take control of their weight by devoting more attention to their nutrition and exercise.1 While adequate awareness of nutrition and physical activity levels can be beneficial for improving health, it can also lead to body-image and eating anxieties in those who ascribe to healthism, which tends to support the idea that restricting caloric intake and simultaneously increasing physical activity will result in a lean physique.1  Because of its emphasis on personal responsibility, healthism overlooks many relevant genetic, biological, and environmental influences on health status and instead is linked to moral obligation; individuals are held accountable for their body size and appearance, and personal virtues are often associated with a conventionally healthy appearance.1  Healthism and its ideals have been described as the dominant ideology among Western cultures, and are prevalent in politics, advertising, popular media, and health promotion campaigns.1,2   Within these cultures, a conventionally fit body is associated with physical and mental strength and is considered a collective goal for society members, while an overweight or obese body represents indolence, unattractiveness, and a lack of emotional control.1  These stereotypes may prompt some individuals to engage in unhealthy weight control mechanisms to maintain social merit and to avoid marginalization from their peers.1,2
	The pervasiveness of unhealthy weight control methods is evidenced by the current escalation in incidence rates of EDs, especially among populations in which it was previously unusual to find disordered eating trends.2 These alarming statistics add to the ever-growing body of research on the ubiquity of EDs, and indicate a need for further investigation into the nature of the pathologies.  Such research is made imperative by the high mortality and comorbidity rates associated with several prevalent EDs.10,11,12  The standardized mortality ratio, which is a ratio of observed to expected deaths in a clinical population, is the highest of any mental disorder in anorexia at 5.86,11 and 33% to 50% of anorexic patients have a comorbid mood or anxiety disorder, such as depression or obsessive-compulsive disorder.10,11 The mortality ratio for bulimia nervosa is also among the highest of all mental disorders at 1.93,10 and about half of all bulimic patients have an associated mood or anxiety disorder.12 Comorbidity disorders are rampant among binge-eating disorder patients; nearly half of all BED patients are also diagnosed with a mood or anxiety disorder, and about one in ten have a comorbid substance abuse disorder, usually involving alcohol use.12  Eating disorders affect all racial, gender, and ethnic groups, but the exact interplay between genetics, environment, and personality traits that combine to increase the risk for an eating disorder is still not fully understood.11,12 Studies involving understudied populations may yield more information on the multi-dimensional variables that contribute to disordered eating, and improve diagnostic criteria and clinical treatment outcomes for a wider variety of patients.
	This review will examine the large body of literature on eating disorder prevalence and etiology in both general and athletic populations. It will also explore the potential correlation between disordered eating and nutritional knowledge, as some research suggests that a lack of proper nutritional understanding may contribute to the development of an eating disorder.  Present incidence rates indicate that disordered eating is a serious concern for a significant portion of the global population and may pose a unique threat to particular subgroups. It is therefore important to investigate trends in the existing literature, as well as identify potential gaps or limits in the scope of the current research to better guide future studies towards evaluating more niche populations and less-established disordered eating correlates. 
Diagnostic and Statistical Manual (DSM) Eating Disorder Descriptions
	The DSM-5 establishes three medical diagnoses for disordered eating: anorexia nervosa (AN), bulimia nervosa (BN) and binge-eating disorder (BED).14-17 While diagnostic distinctions exist between the eating disorders, it is also important to note that they share several component symptoms and risk factors, and eating disorder presentations that do not fit within these diagnoses (EDNOS) make up 20 to 40% of all cases.15  Anorexia nervosa is a serious psychiatric disorder characterized by an inability to maintain a healthy body weight, usually due to severely distorted body image or unhealthy goals for body appearance.14 People with AN are generally restrictive in their diets and exhibit compulsive control over their caloric intake and expenditure.  Some patients “purge” calories by exercising compulsively, using laxatives, or vomiting.14,15 Bulimia nervosa is an acute mental disorder characterized by a cycle of binge-eating followed by detrimental compensatory behaviors intended to undo the perceived effects of binging.14 Bulimic patients typically use a variety of methods to purge calories, such as excessive exercise, laxative use, or vomiting.14 According to the DSM-5, self-evaluation in bulimic patients is unduly influenced by body shape, but patients often lack control over eating during a binge episode and are thus prompted to engage in inappropriate compensatory behaviors.14 Binge-eating disorder is one of the newest eating disorders recognized by the DSM-5, and recent studies have indicated that it is the most common eating disorder in the United States.14,16,17 BED is characterized by reoccurring episodes of eating large amounts of food quickly and without a sense of control, feeling shame, anxiety, or guilt after eating, and not regularly engaging in unhealthy or abnormal compensatory behaviors to counter binging.14 
Eating Disorders in the General Population
	Numerous studies have evaluated the prevalence of eating disorders in the general populations and determined how incidence varies by demographic. Each respective study has reported slightly varied prevalence rates, which are likely due to different target populations, sample sizes, survey methods, and diagnostic criteria.  Recent studies in the United States have used broader definitions for eating disorders to more accurately reflect the array of behaviors and cognitions that are associated with each condition.  Such surveys often evaluate both threshold eating disorders as well as subthreshold disordered eating patterns, which can result in higher prevalence rates. Individuals who experience all symptoms of a disorder but who engage in lowered levels of at least one symptom are often classified as subthreshold, but some researchers have argued that these individuals be considered when evaluating prevalence rates due to the functional impairment, suicide risk, and co-morbid medical issues associated with subthreshold disorders.15,16,17  For the purpose of this review, both threshold and subthreshold prevalence will be considered for each eating disorder and demographic to better reveal trends in the existing data.  
The extensive demographic research conducted on AN prevalence has yielded inconsistent results in various populations, though some general trends have been well-established. Repeated studies have shown that AN prevalence is higher in women than in men across all racial groups, with most estimates ranging between 0.6% and 0.9% in females, and 0.1% and 0.3% in males.16,17 The disorder is most frequently diagnosed in Caucasian female adolescents between the ages of 15 and 24, though it is the least prevalent eating disorder diagnosis in the DSM-5.13-15 In an 8-year longitudinal study conducted on a cohort of adolescent girls, Stice et al. found that lifetime prevalence by age 20 was 0.6% for both threshold and subthreshold anorexia; when combined, about 1.2% of the young women experienced diagnosable anorexic symptoms at some point during their transition into adulthood.13 Another study interviewed over 9,000 Americans using the World Health Organization Composite International Diagnostic Interview (CIDI) with DSM-4 criteria, and found that lifetime prevalence of AN in females was as high as 0.9%, which was three times higher than the average for males.16  Anorexia studies in United States minority groups have yielded less consistent estimates due to limited research and varied methodologies, though the disorder is present in all races and ethnicities.17-20 Using data obtained through the National Latino and Asian American Study, Alegria et al.19 and Nicdao et al.20 studied the lifetime prevalence of eating disorders among a national sample of Latino and Asian Americans. Latinos reported lower rates of AN as compared to the majority population but had higher prevalence rates for other disorders, while Asian Americans reported lower rates of all three established eating disorders.19,20 Pooled data from the NIMH Collaborative Psychiatric Epidemiological Studies show that African American men and women are both less likely to be diagnosed with AN than Caucasians, though the prevalence rate in this population has shown a slight increase, especially among younger age groups.17,21 Despite inconsistencies in the data, anorexia nervosa is present in all populations, and poses a particular risk for adolescent females.  
Bulimia trends are generally more persistent than anorexia across widespread population groups, genders, and ethnicities.  Several studies have reported that though the disorder is most frequently diagnosed in college-aged females, bulimia is more prevalent than anorexia in all populations.13,17 The national comorbidity study replicate revealed that bulimia prevalence was 1.5% in women and 0.5% in men; both of these rates were greater than those reported for anorexia, which were 0.6% in females and 0.3% in males.16   In the same longitudinal study conducted on a cohort of adolescent girls, Stice et al. found that lifetime prevalence for BN was much higher than AN; in their study, 1.6% of the adolescents were afflicted with bulimia that met DSM-4 criteria, and 6.1% showed behaviors and cognitions indicative of subthreshold bulimia.13 Bulimia is also more commonly diagnosed in minority populations, and is distinctly present in male homosexuals.17,18,22-24  In a series of case studies, Robinson and Holden found that three of the nine bulimic men studied were homosexual, a proportion that exceeded the expected prevalence for both bulimic women and non-bulimic men.22  Similarly, Woodside et al. reported that five of the eight male bulimic patients in a treatment clinic were homosexual, while only four of the 345 women in the same clinic identified as homosexual.23  These trends support earlier research that determined homosexual men to be more dissatisfied with their bodies than their heterosexual counterparts, and more apt to show disordered eating behaviors as measured by the Eating Attitudes Test (EAT-26).24  
Epidemiological data gathered by the National Institute of Mental Health shows that bulimia is the second most prevalent eating disorder diagnosis across ethnic groups, ranging from 0.51% in non-Latino whites to 2.03% in Latinos.  The lifetime prevalence estimates for Latinos (2.03%), Asians (1.50%) and African Americans (1.31%) were higher than estimates in non-Latino white populations (0.51%).  Prevalence rates were substantially higher in women than in men in all racial groups and were highest among Latina women at 2.34%.  Bulimia was also the most commonly diagnosed disorder in Latino, Asian, and African American males with prevalence estimates of 1.73%, 1.14%, and 0.9%; however, when compared to non-Latino whites, only Latino males showed a significantly higher frequency for BN.17 High lifetime prevalence estimates in a variety of populations indicates that bulimia is a pervasive condition that poses significant health concerns for the public.  
	Binge eating disorder is the newest eating disorder to be included in the DSM and is also thought to be the most common eating disorder in the United States with studies indicating similar prevalence rates among various population groups.  Since the diagnostic criteria for the disorder was established very recently, much of the research for BED is either inconsistent in analytic criteria or is ongoing, but there are a few notable trends in the existing data.  The national comorbidity study found that 3.5% of women and 2% of men met the criteria for BED, indicating that the disorder is approximately three times more common in the general population than AN and BN combined.  BED was the most frequent eating disorder diagnosis among men in the study, and researchers also reported a marked increase in the disorder during the second half of the 20th century, likely due to the development of more concrete diagnostic criteria.16 These results were echoed by Stice and Bohon in their meta-analysis of eating disorders in adolescents. Drawing information from a variety of sources, they report that between 0.2% and 3.5% of young females and 0.9% and 2.0% of adolescent males will develop DSM-criteria BED; subthreshold BED is thought to be more prevalent, with an estimated 1.6% of the adolescent females reporting recurrent episodes of uncontrolled binge eating.25 BED data on minority populations collected by the NIMH Collaborative Psychiatric Epidemiological Study shows that it is prevalent among many United States ethnic groups.  Based on information collected in 2011, binge eating disorder is more common than both AN and BN in non-Latino whites, Latinos, and African Americans.  It is the most predominant eating disorder diagnosis in Caucasian males at 0.94%, and is considerably high in Latino, Asians, and African American men, at 1.54%, 0.84%, and 0.78% respectively.  Though BED was slightly more prevalent in females in most ethnic groups, the lifetime prevalence estimates for both genders were more similar than in any other ED.  Latina and African American females reported the highest rates for BED of any gender and population group at 2.72% and 2.22%.17 Though information on DSM-criteria BED incidence is limited, initial studies have shown that it affects a significant portion of the population and adds to the growing library of diagnostic standards for disordered eating. 
Nutritional Knowledge in Eating Disorder Patients
	Despite differences in the associated behaviors and incidence rates of each respective eating disorder, food anxieties and distorted cognitions regarding nutrition are common among individuals suffering from any disordered eating pattern.  This commonality has led to increased research on diet composition and nutritional knowledge in patients with threshold and sub-threshold EDs.  Early research reported high nutritional efficacy scores on general nutritional knowledge surveys among patients with EDs when compared to healthy controls, but the scales used in these studies contained a high proportion of questions about the calorie content of certain foods; the surveys may not have assessed all aspects of healthy nutrition, and did not yield any information on the patients’ beliefs about necessary energy, micronutrient, and vitamin intakes.26  In clinical practice, several healthcare professionals report that their patients consider themselves experts in nutrition, since they conduct extensive media research on popular diets, but tend to believe in several myths about food and eating.27  Evaluating the general level of nutritional knowledge in ED patients is imperative to improving nutritional therapy and optimizing recovery rates.
	Several studies have found significant correlations between nutritional awareness and distorted eating attitudes and behaviors.  Castillo et al, in a survey of adolescents with and without an eating disorder and their parents at a New York adolescent medicine clinic, found that none of the study groups answered more than half of the questions on a general nutrition survey correctly. Unlike previous surveys, which tended to focus on calorie and macronutrient content in selected foods, the examination contained subsections for necessary caloric intake and composition, energy expenditure, vitamin and mineral requirements, portion sizes, and nutrient content of sample meals, all of which were derived from the national recommendations of peer-reviewed organizations. ED patients and their parents tended to score better than controls on questions about energy expenditure but scored poorly on proper composition of daily caloric intake, putting those individuals at risk for falling into prolonged negative energy balance. The researchers pointed to a lack of consistent correct responses in both groups as indicative of a societal void in nutritional awareness, which is all too often filled with information from unreliable sources, and may contribute in the development of an eating disorder.28 A similar study conducted in undergraduates at a large Midwestern university reported low overall scores on a standardized nutritional knowledge measure, and found that individuals with subclinical EDs, as indicated by the EAT-26, did not differ from control participants; their responses were just as inaccurate as those of their peers, which contradicts earlier research that suggested those with EDs were generally more knowledgeable than healthy controls.8,29 When evaluating differences in nutritional practice between BN and AN patients, Scagliusi et al found that nutritional knowledge scores were generally consistent across both genders and all disorder groups, despite the greater prevalence of disordered eating in women. The researchers cited the lack of statistically significant difference in the responses of both men and women as evidence of an important characteristic in any person with an ED; while the individual may know a great deal about calories and diets, they often lack knowledge in other important aspects of nutrition, and thus could benefit from individualized nutritional counseling.26 Though additional studies on specific demographic and clinical populations are needed to fully evaluate the relationship between nutritional knowledge and the development of an ED, preliminary research indicates that it is an area worth exploring to better understand the pathologies and treatment options for each patient. 
Eating Disorders in Athletes
	Eating disorders, however, are not confined to general demographic populations, nor are they solely the result of poor nutritional knowledge. The high prevalence of disordered eating trends in athletics indicates that these syndromes are the result several compounding variables, some of which remain poorly understood. Athletes make up a unique subpopulation; the group includes individuals of different genders and ethnicities who are often subject to high levels of training, intense physical competition, carefully monitored food intake, and other psychological variables that must be evaluated when estimating disordered eating trends.3,31,32  A few notable studies have found that traits associated with subclinical EDs, such as obsessive-compulsive tendencies, high achievement orientation, and perfectionism, are beneficial for competitive athletes and usually do not present any lingering psychological problems for the individual.31 Others have contended that these same traits are responsible for the development of eating disorders in elite athletes, and argue that dismissing them as “normal” only reinforces detrimental cognitions and behaviors.30 Hughes and Coakley’s concept of the sport ethic lends itself to both points, and helps draw an important distinction between the two. In their analysis of athletic values, they argue that each major sport has a unique subculture that requires those who identify as “real athletes” to adhere to its principles.  The most important and universal standard of any sporting subculture is a “discourse of excellence”; athletes must always strive to improve all multifaceted aspects of their performance and may use new exercise regimens and diets to enhance athletic achievement. Thus, they suggest that while some obsessive-compulsive tendencies are normal for competitive athletes, EDs can emerge when athletes overconform to the normative standards of their sport.31 For example, a ballet dancer may carefully monitor her macronutrient intake to maintain her build and enhance her performance, but this alone is not indicative of abnormal eating behavior. If she begins restricting her caloric intake below her energy requirements to keep an overly-thin physique, she has likely overconformed to the aesthetic aspect of ballet and is at a greater risk of developing an ED.     
	Though the sport environment is useful for understanding athletic subcultures and over-conformity, estimating the prevalence of major eating disorders in this population is more nuanced. Early research often focused on a dichotomy that categorized athletes as either indicative of a DSM-established ED, or free from any sort of disordered eating trend. New research and case reports suggest that this model fails to fully capture the uniqueness of the sporting experience for many athletes, and subsequently is limited in its ability to fully describe the dietary views held amongst athletic performers.34,35 Recent data has emerged on both clinical and subclinical ED prevalence in athletic populations, but incidence rates tend to vary from study to study due to differences in target population, methodology, and statistical analysis. Despite inconsistencies in the data, there are several notable trends that demonstrate the pervasiveness of disordered eating among athletes of various genders, ages, sport groups, and competition levels. 
	It has been well-established in the literature that female athletes are at a greater risk for disordered eating than their male colleagues, as demonstrated by significantly higher prevalence rates in epidemiological studies.3,34,35   Disordered eating is a major component of the female athlete triad, which is a syndrome characterized by an interrelationship of low energy availability, decreased bone mineral density, and menstrual dysfunction in exercising women.33,34  All three symptoms of the triad are a spectrum of varying severities, and can have lasting negative health impacts on afflicted individuals.  The three symptoms rarely occur simultaneously; only an estimated 4.3% of female athletes are affected with all three concurrent symptoms at the same point in time.  However, the prevalence of two components can range from 5.4% to 26.6%, and many other young women are affected by only the low energy availability associated with the disease.33  Though low energy status may occur without the presence of an ED due to decreased appetite or lack of proper knowledge about exercise nutrition, disordered eating is a frequent cause of energy deficiency among female athletes, and is often a major indicator for the development of the triad.34  It is therefore important to evaluate the prevalence of disordered eating in female athletes in order to better screen, treat, and prevent the triad.
	Several studies have found that disordered eating is common in female athletes across all competition levels and sport types. In one of the earliest and most rigorous studies to date, Sundgot-Borgen surveyed over 500 Norwegian female elite athletes using the EDI and the Diagnostic Survey for Eating Disorders. The researchers also conducted one-on-one interviews that included sport-specific questions about physical traits and enquiries about the athletes’ views on the development of eating disorders. DSM-III criteria were employed to define anorexia and bulimia nervosa; the authors also developed a set of criteria to evaluate anorexia athletica (AA), which is a subclinical disordered eating pattern characterized by excessive and compulsive exercise to purge calories or maintain a sense of control over weight. They found that 22.4% of the athletes were “at risk” for an ED based on their scores on the EDI; of the risk group, nearly all met one or more of the criteria for either AN, BN, or AA.  A majority of the ED athletes had a much lower ideal body weight than the athletic controls, as well as a higher drive for thinness and greater reliance on dieting for weight loss.3 The results of this study prompted the National Collegiate Athletic Association (NCAA) to launch its own investigation into ED prevalence in Division I athletes. Over 1,400 male and female varsity student athletes completed a 133-question survey that assessed demographics, level of athletic involvement, eating and substance-abuse behaviors, and attitudes about body image and weight loss.  Despite the potential underreporting acknowledged by the researchers in the study, the results indicated that disordered eating is a significant problem for female athletes; they consistently reported higher rates of disordered eating attitudes and behaviors, and lower levels of self-esteem and body satisfaction than the male participants.  About 25% of the female respondents were considered “at risk” for anorexia and 58% were at risk for bulimia, compared to only 9.5% and 38% in the male group.  A majority of the female athletes indicated that their goal was to achieve a body fat content that would ultimately prevent menstruation, and place them at an increased risk for negative energy balance, osteoporosis, and other physiological detriments associated with the triad.4 These findings were echoed by Greenleaf et al. in their survey on female NCAA division I athletes in the Midwest; about half of the athletes in their survey reported dissatisfaction with their current weight, and of those, 88.2% wanted to lose an average of 13.58 pounds.  Although the rate of clinical eating disorders was low in their sample, over a quarter of the survey respondents were classified as “symptomatic” based on their reports of uncontrollable bingeing followed by compulsive exercising or fasting to control weight status.34 Similar disordered eating trends have also been identified in high school females. In a study conducted on a large sample of suburban female high school athletes, the prevalence of disordered eating as identified by the Eating Disorders Examination Questionnaire (EDE-Q) was 19.6%.35 The same questionnaire was used in another notable study on triad symptoms in female athletes competing on high school teams in southern California; the researchers reported that 18.2% of the survey respondents met the criteria for disordered eating, and 10% reported engaging in pathogenic behaviors to control body weight.36 These studies all support that subclinical disordered eating is pervasive among female athletes, and poses a significant health risk to women of all ages and competition levels. 
	Disordered eating is also common in men and women who participate in sports that emphasize leanness, physical aesthetics, weight class and maintenance, or endurance.  In Sundgot-Borgen’s study on elite Norwegian female athletes, the prevalence of those that met the criteria for AN, BN, or AA was highest in endurance (20%), aesthetic (35%), or weight-dependent sports (29%).3 The same group conducted an additional study on male and female elite competitors in Norway, and found that although the prevalence of EDs was consistently higher in females than in males, 22% of the male athletes competing in anti-gravitation sports, in which excess body weight places individuals at a distinct disadvantage, scored high on the EDI, and met the criteria for AN, BN, AA, or EDNOS.5  A study in Germany attempted to further explore these trends by comparing elite athletes from aesthetic sports to sex-matched non-athlete controls.  Using the EAT-26 and a modified version of the EDI, the researchers questioned 61 girls and 35 boys that competed in Olympic or other elite training centers for figure skating, ballet, gymnastics, and diving.  Though the groups did not differ in terms of general body dissatisfaction, the athletes revealed significantly higher rates of disordered eating. Regression analysis revealed that higher pressure from the sports environment resulted in more disordered eating behaviors, which supports the hypothesis that the desire to be leaner to improve sports performance is a significant predictor for disordered eating.6. This principle is particularly relevant in examining pathological eating behaviors in more niche sports, such as low-weight wrestlers, fighter, rowers, and jockeys. One 1995 study revealed that a majority of elite and amateur male jockeys engaged in pathogenic weight-control behaviors, such as skipping meals, using “hot-box saunas”, vomiting, or using laxatives.37. A notable study in Germany found that 52% of the male athletes competing in lower weight categories for wrestling or rowing reported recurrent bingeing; 11% likely suffered from a subclinical eating disorder, as indicated by their scores on the EDI.38. Similar trends are pervasive across multiple weight-class and physique-based sports, which puts a significant portion of athletes at risk for mental and physical health complications.
	Surprisingly, research is largely lacking on ED prevalence in minority athletes, and many existing studies suffer methodological flaws that prevent definitive conclusions. The most common methodological weakness in such studies is unintentional sampling bias; ethnic minorities were either completely absent from the target population, or only comprised of a few individuals, which typically renders statistical analysis vague and inconclusive. As previously stated, much of the research on disordered eating in athletics has focused on lean-build or aesthetic sports, such as gymnastics, ballet, figure skating, and diving. Though minority participation in these sports is currently escalating, it has historically been low, which may serve to skew eating disorder prevalence estimates for US ethnic minorities.35,38.  Despite the far less extensive body of literature, one notable study found that disordered eating trends are particularly prevalent in Latina athletic females.  In their survey on disordered eating trends in suburban female high school athletes using the EDE-Q, Pernick et al. found that pathogenic eating and weight control behaviors were most prevalent in Caucasian and Latina girls.  Latina athletes in particular reported a significantly higher prevalence of vomiting (7.8%) compared to African Americans (1.4%) and Caucasians (2.2%). Binge-eating prevalence was also considerably high in Latinas at 12.6%, compared to Caucasians and African Americans at approximately 5.5% each.35 These findings echo the high prevalence rates of BN and BED in non-athlete Hispanic populations as reported by the National Institute of Mental Health, and indicate that additional research is needed to truly evaluate the scope of disordered eating among minority athletes.20,35 
Nutritional Knowledge in Athletes
	Although there are numerous variables that are likely to contribute to disordered eating in elite and amateur athletes, several studies have contended that disordered food habits arise from inadequate nutritional knowledge or misconceptions about dietary needs.39,40 Athletes may obtain their nutritional information from unreliable sources that reinforce common myths about exercise metabolism, which can often contribute to unintentional disordered eating. A study conducted on NCAA Division I athletes at a large Southern university found that though the study participants displayed an impressive awareness of fat content in specific foods, they largely lacked correct information about different types of fats and their crucial roles in the body. Most also incorrectly believed that carbohydrates should be decreased in their diets, which the researchers cited as a potential risk for negative energy status. Despite their incorrect responses in several key components of the GNKQ, very few of the athletes in this sample held eating attitudes indicative of an eating disorder based on their scores on the EAT-26; this suggests that the athletes may have been maintaining inappropriate diets due to lack of knowledge rather than cognitive dietary restraint.39 These results echoed those of an earlier study on collegiate athletes’ nutritional knowledge that reported low awareness of recommended macronutrient and vitamin intakes as well as their functions in exercise performance. About half of the survey respondents believed that fat should comprise only 12% of total caloric intake, two-thirds indicated that protein should constitute 26% or more of total calorie intake, and approximately 39% believed carbohydrates should make up 40% or less of total caloric intake. According to current recommendations for athletes, these numbers should be 12–15% for protein, 50–60% for carbohydrates, and 25–30% for fat.40 Both studies illustrate the general consensus in the literature that athletes could benefit from sport-specific and general nutritional counseling, regardless of their risk status for eating disorders.39,40 
	The extent of the role nutritional knowledge plays in the development of an athletic eating disorder is still unclear. Though an inadequate nutritional information base is common amongst elite and amateur athletes, it is unknown if disordered eating trends emerge due to this inadequacy and thus could be improved through nutritional education. A relatively early longitudinal study on a cohort of female adolescent runners found that disordered eating, as measured by the EAT-26, was positively influenced by the level of nutritional knowledge attained by the athlete. Athletes with low scores on the EAT-26 generally held more negative and inaccurate views on exercise nutrition, and were more likely to ascribe to common dieting myths.7 These results were later mirrored in the general population, which lends support to the hypothesis that an inverse relationship exists between level of nutrition knowledge and predisposition toward cognitive dietary restraint.8 As a result of this trend, nutritional programs aimed at increasing awareness for athletes have been introduced in a variety of settings, and initial success rates have been positive. Most notably, results from the Athletes Targeting Healthy Exercise and Nutritional Alternatives (ATHENA) program were overwhelmingly positive; high school athletes reported reduced supplement use, diet pill use, vomiting to purge calories, and risk-seeking behavior while demonstrating positive changes in healthy-eating attitudes throughout an 8-week informational program on healthy nutrition, safe exercise training, and mental health practices to improve sports performance and decrease anxiety.41 However, other studies have yielded contradictory evidence to the theory that nutritional knowledge is a predictor of dietary behavior in sport participants. In their assessment of nutritional understanding in female athletes susceptible to the triad, Raymond-Barker et al reported no difference between GNKQ scores of athletes in the “at risk” and “not at risk” groups. The researchers argue that these athletes may have inert nutritional knowledge, which can be recalled on a test but not applied to behavioral decisions, and may be ignored or de-prioritized in favor of a more dominant ideology.42 This idea has been supported by clinical observations and case reports that detail athletes’ attitudes regarding their disordered eating practices; many believe that they are harmless and often necessary to achieving peak performance.30,31 Additional information is needed to concretely identify a relationship between nutritional knowledge and disordered eating in athletes, but it is evident that behavioral and cognitive nutrition counseling could help athletes better evaluate their energy needs and the health effects of their eating behaviors.  
	Unfortunately, very few studies have been conducted to determine whether the aforementioned trends exist among sub-elite athletes and avid exercisers. Little is known about the level of nutritional knowledge in these populations, despite the fact that eating disorder symptoms have been reported in a variety of active individuals, such as collegiate club and intramural sport participants and independent exercisers. Holm-Denoma et al found that female undergraduate club athletes had similar levels of body dissatisfaction, bulimia behaviors, drive for thinness, and social anxiety associated with athletic participation to those of NCAA varsity athletes. Independent exercisers had the highest drive for thinness and physical activity anxiety of all groups surveyed.9 These trends demonstrate that disordered eating is present among non-elite exercisers, and future research should therefore strive to elucidate the specific correlates between athletic participation, nutritional attitudes, and eating disorder symptoms. Such research is made imperative because unlike NCAA or elite athletes, most recreational sport participants do not have access to strength and conditioning coaches, dieticians, or other exercise specialists that could provide accurate nutrition counseling. Without safeguards in place to monitor and educate at-risk individuals, harmful behaviors may go undiagnosed. To better understand eating pathologies in this population, an adequate body of literature on prevalence and nutritional correlates must first be established. 
Orthorexia
	Orthorexia is a relatively new subclinical eating disorder that is thought to be common in exercising individuals; investigations into this condition may yield more information about recreational athletes’ dietary attitudes. Orthorexia nervosa (ON), from the Greek words orthos (straight, proper) and orexis (appetite) is a relatively new classification of disordered eating characterized by a distorted focus on healthy nutrition.  Like many other eating disorders, orthorexia includes a wide spectrum of symptoms and severities, but its main characteristic is an unhealthy attention to food selection and body image that negatively impacts daily function.43 Individuals with orthorexia often feel intense pressure to only select what they perceive be food of the highest nutritional quality. They report obsessive thoughts about their dietary choices, anxiety and guilt over any eating transgressions, and an undue emphasis on body-shape as a reflection of self-worth.45  Orthorexia has proven difficult to study and quantify due to both the broad nature of the pathology and popular cultural stereotypes regarding healthy eating.43,45 A few notable studies have been able to use the ORTO-15 questionnaire in conjunction with other disordered eating surveys to examine the prevalence of ON in general and athletic populations.  In a general population study, Ramacciotti et al found that approximately half of their participants exhibited sub-threshold orthorexic tendencies, and about one third were diagnosed with ON according to their scores on the ORTO-15.43  Segura-Garcia et al used a variety of established disordered eating questionnaires, including the Body Uneasiness Test (BUT), the Yale Brown Cornell Eating Disorder Scale (YBC-EDS), the Eating Attitudes Test (EAT-26), and the ORTO-15 to survey elite Italian athletes, and reported a high frequency of ON in both male (30%) and female (28%) athletes. The researchers suggest that ON represents a crossroad between EDs and obsessive-compulsive disorder spectrum behaviors in athletes, and therefore may compromise the health status of an individual or be indicative of additional comorbid mental disorders.44 These findings warrant further investigation into ON trends in sub-elite sports performers to determine if the disorder is influenced by variables such as age, sport type, and competition level. 
Conclusion
	Though there is an impressive library of research on eating disorder trends and nutritional proficiency correlates in both general and athletic populations, there are several key areas worthy of further examination. Minority ethnic groups, and minority athletes in particular, are largely absent from some of the most rigorous and comprehensive ED studies to date. These individuals must be included in future research in order to fully evaluate the scope of EDs in the populace, which can help direct key preventative and treatment initiatives. Within the athletic population, there exists a large gap in the literature on sub-elite athletes and regular exercisers. The dichotomy between “athletes” and “non-athletes” may not be as applicable in the current society, based on the rising number of gym memberships and increased participation in recreational sports.45 A key outcome for many public health initiatives is increasing exercise participation and bettering nutrition; but to ensure that individuals are engaging in this movement healthily, more research must be devoted to evaluating DE trends and awareness of exercise nutrition in regular exercisers and sub-elite athletes.
Chapter 3: Methods
Study Design
	Approximately 1,200 student captains and participants from each recognized University of Vermont club sports team were recruited for the study via email in November. The weekly emails sent to team leaders and general participants by the director of club sports included an introduction to the project that outlined main survey topics, emphasized voluntariness and confidentiality, and contained a link to the landing page of the online survey. If interested, potential participants were prompted to open the link to the opening page of the survey administered via REDCap, a secure internet survey and research analytics tool developed at Vanderbilt University. The introductory page of the survey consisted of an information sheet that included general details about the research design, study topics, and a statement of implied consent and voluntariness. It also clarified that withdrawal from the study could occur at any time before submitting a response by simply closing the browser, but once a survey response was collected, there was no way to know who completed the survey and thus the participant could not be withdrawn from analysis by the primary investigator. The information sheet included a list of referral services on campus for eating and substance misuse counseling.  Survey respondents were de-identified via a record ID number generated by REDCap and no potentially identifying information was collected during the course of the investigation. 
Subjects completed an online survey that included a demographics page and two sections designed to evaluate symptoms and cognitions characteristic of subclinical eating disorders via the Eating Attitudes Test (EAT-26) and the ORTO-15. Subjects then completed a final section aimed at assessing nutritional knowledge using the first two portions of the General Nutritional Knowledge Questionnaire (GNKQ). All three questionnaires are valid and reliable instruments that have been used in previous disordered eating surveys on the general population as well as collegiate and professional athletic populations.46,47,48 The surveys did not collect any individually identifying data and there were no additional follow-ups. The survey was closed after one month. All survey materials can be found in the appendix.
Subject Sample
	Subject selection was determined based on convenience sampling. This study aimed to survey undergraduate club sport athletes at the University of Vermont. The only two criteria for subject selection were that individuals must be current undergraduates and must also be active participants in a club sport recognized by the student government association. The objective of this study was to assess the prevalence of subclinical disordered eating as measured by the EAT-26 and ORTO-15 and evaluate any potential correlation with nutritional knowledge in collegiate club sport athletes; therefore, this method of subject selection ensured that appropriate data was collected for analysis.
Survey tools
Three questionnaires were included in the online survey in an attempt to comprehensively evaluate eating behaviors and nutritional knowledge amongst the participants. Each of the four sections of the survey are described in detail as follows:
1. A demographics page was used to obtain basic information on the subjects such as age, race, sex, specific sport played, hours spent exercising per week, sources of dietary information, and confidence in dietary decisions. A cognitive stage-of-change dietary measure was also included to gauge subjects’ contemplations about dieting or changing their current nutritional habits. Respondents were asked to pick a statement that best reflected their current dietary practice; not following a specific diet and not thinking about adopting a diet, not dieting but thinking about trying a diet, following a general dietary habit or limiting a certain food type/macronutrient (i.e. not eating red meat, avoiding carbohydrates, etc.) or following an established diet.
2. Eating Attitudes Test (EAT-26) – questionnaire: the EAT-26 is one of the most widely used standardized self-report measures of symptoms and concerns indicative of eating disorders. Subjects respond to each of the 26 questions using a 6-point Likert scale (always, usually, often, sometimes, rarely, and never) to indicate how often they engage in specific behaviors. The EAT-26 has been established as a useful tool for measuring subclinical disordered eating with good reliability and construct validity.46 The full survey typically includes a behavioral section and BMI calculation, both of which were excluded in order to minimize the time required to complete the full survey and maintain subject anonymity. Though the EAT-26 is not a diagnostic tool, individuals who score a 20 or above on the 26-item survey are typically referred to appropriate mental health counseling for a full risk assessment.46 Respondents in this study were all de-identified, so in lieu of individual referrals, all participants received a list of community mental health resources prior to survey completion.
3. ORTO-15: this 15-item survey evaluates symptoms and behavioral characteristics indicative of orthorexia, with particular focus on attitudes regarding healthy food choice. Each question is answered using a Likert scale with four responses (never, sometimes, often, and always) and the survey is psychometrically divided into questions that address the rational, cognitive, and emotional aspects of food choice. Though newer and thus less used in the literature than the EAT-26, this survey evaluates many of the behaviors and cognitions associated with subclinical disordered eating trends. In a validation study, the survey was shown to have high efficacy, specificity, and predictability.47 Continued use of the ORTO-15 in clinical research is important in evaluating its strengths and weaknesses so that it may be improved upon before becoming a more widely used clinical tool.
4. General Nutritional Knowledge Questionnaire (GNKQ) - first two sections: The GNKQ was revised and updated in 2016 to reflect current nutritional expertise. It is an 88-item, four section survey designed to test correct knowledge about current expert dietary advice, nutrient composition of major food groups, healthy food choices, and negative health outcomes related to diet management. Each of the sections is scored separately.48 In the interest of minimizing the time required to complete the full survey, only the first two sections (current expert advice and nutrient composition of various food items) were included, as these are two knowledge areas that have been found to be weak in varsity student athletes.40
Data Analysis
	All survey response data was collected using REDCap and exported to SPSS via Microsoft Excel to allow for more in-depth statistical processing. The data was also reviewed by a University of Vermont statistician for cleaning and to ensure an accurate and comprehensive analysis. The primary objective of this study was to evaluate the prevalence of disordered eating in club sports as indicated by the EAT-26 and ORTO-15 and its potential correlation with nutritional knowledge or other demographic measures, such as source of dietary information or stage of change.  As such, descriptive and frequency reports were generated for all primary variables (i.e. scores on each survey tool) as well as for each major demographic variable. Bi-variate correlations were generated between all four primary outcome measures. T-tests were conducted to evaluate group-wise differences on survey scores based on sex or vegan/vegetarian status. A one-way analysis of variance (ANOVA) was completed to detect group differences in scores on survey scores based on dietary stage of change. A second one-way ANOVA was conducted to look for group differences on survey scores based on PA hours per week, and finally, a chi-square cross-tabulation was completed to explore a potential relationship between PA hours per week and dietary stage of change. Alpha significance was set at p < 0.05 a priori for all analyses. 
















Chapter 4: Results
	Thirty-six athletes responded to the survey, though only 29 completed all five sections.  Of the total survey respondents, 25 were female (69.40%), 10 were male (27.78%), and one elected not to declare their sex. The average age of all subjects was 19.72 (1.579). The sample was predominantly white and middle-class; only one male indicated that he was of non-Caucasian ethnicity and a majority of subjects (41.60%) reported a household income greater than $75,000. Seventeen of the subjects (47.22%) indicated that they had only been a member of their club sport team for one year or less; the average number of years spent on the team was 1.94 (1.04). Ten subjects (27.78%) indicated that they were vegan or vegetarian and of those athletes, nearly half reported that they had changed their diet within the year. Fourteen athletes (38.89%) indicated that they exercised over 6 hours per week, 15 (41.67%) exercised for 3-6 hours per week, and 7 (19.44%) exercised for 1-3 hours per week. A majority of the sample (52.78%) claimed that they were following a general dietary trend or limiting a certain food type or macronutrient, which places them at the preparation phase in the stage of change model. Ten athletes (27.78%) indicated that they were in the pre-contemplation phase, five (13.89%) were in the contemplation phase, and two (5.55%) reported that they were following a diet and therefore were classified as in the action phase. Sixteen (44.45%) of the athletes’ cited “scientific or national sources” as their source of dietary information. Seven (19.44%) reported that they obtained their dietary information from friends, six (16.67) cited their family as their source of dietary information, five (13.89%) referenced other media, and two (5.55%) indicated that they sought nutritional information from coaches or teammates. Respondents participated in a wide-range of sport types, so grouping athletes by sport for further analysis was not statistically feasible. Refer to table one for a full demographic description of the sample. 
	Of the subjects who completed the EAT-26 in its entirety, 5 (14.3%) scored at or above the 20-point cut-off used in clinical settings to indicate the need for a referral to mental health services for a full ED-risk assessment. The average score was 13.08 (11.48) and scores varied widely, ranging from 0 to 52. Twenty-one out of the 32 respondents that completed the ORTO-15 (65.6%) scored below the 40-point threshold used in previous literature43,47 to indicate the presence of orthorexia. There is still some debate in the field about an appropriate threshold using this new measure43,47; as such, a separate analysis using a more modest 35-point cut-off still found that nine subjects (28.1%) met the threshold indicative of orthorexia. The average score on this measure was 37.66 (4.247) and ranged from 29 to 47. The mean scores on both sections of the GNKQ were relatively high in this sample. The average score on section one of the GNKQ was 14.69 (2.41) and scores ranged from 10 to 18. The average on section 2 was 30.7 (3.95) and scores ranged from 24 to 36. The maximum scores possible on both sections were 18 and 36, respectively. 
	An independent-samples t-test revealed no significant difference in scores on any of the four surveys based on vegan/vegetarian status. There were also no significant differences in survey scores based on sex, though a trend toward a significant difference was noted on section one of the GNKQ. The average score for males on this section was 16 and the average for females was 14; a two-tailed t-test indicated that these means were significantly different (p=0.041), though the small sample size and high average score for both sexes on this section limited any more-powerful statistical exploration of this trend. Correlational analysis also did not reveal any significant correlations between scores on any of the surveys. The one-way ANOVA conducted to evaluate group differences on stages of change and scores on primary outcome measures did not produce any significant differences. The one-way ANOVA conducted to assess group differences on survey scores based on PA hours per week also did not reveal any significant differences but did produce a value that approached significance (p=0.051) for group scores on section one of the GNKQ. Athletes who indicated that they exercised 1-3 hours per week (N=7) had a mean score of 12.4 (0.894), those exercising 3-6 hours per week (N=15) had an average score of 14.92 (2.021), and the group exercising for more than 6 hours a week (N=14) had a mean score of 15.42 (2.712). Finally, the chi-square test did not reveal any significant relationship between PA hours per week and stage of diet change. Refer to tables two through 11 for a comprehensive report of all statistical analyses. 















Chapter 5: Discussion
	Though this was an exploratory study designed to offer a broad analysis of disordered eating symptom trends and nutritional expertise in the undergraduate club sport population, several results merit further discussion. The high proportion of athletes who scored at or below the values used to indicate orthorexia on the ORTO-15 or above the threshold used for mental health referrals on the EAT-26 is concerning. Over 14% of the sample received a score on the EAT-26 that is typically indicative of the need for intervention from nutrition and mental health professionals. This percentage is similar to others found in studies focused on NCAA collegiate athletes.34,39,49 As the subjects in this study were anonymous, it was impossible to identify these at-risk athletes and provide them with the appropriate resources to ensure that any harmful psychopathologies did not progress into a full-scale eating disorder. Club sport participants do not typically have the same access to University-sponsored athletic medicine and are not as closely-monitored as their varsity counterparts. These factors all place the group of athletes that reported engaging in harmful weight-control behaviors at more of a risk of going unnoticed and may lead to further progression of their symptoms. 
The frequency of scores at or below the value indicative of orthorexia on the ORTO-15 was also very high in this sample; over 28% scored below even the more modest cut-off value of 35. These frequencies are similar to those reported by Segura-Garcia et al.44 in their study of orthorexia and other subthreshold disordered eating symptoms in over 600 elite athletes at the University of Catanzaro, Italy. Their larger sample size allowed for multivariate logistic regression analysis, which revealed that independent predictors of ON include current or previous dieting and higher scores on the EAT-26.44 Because ON shares many features with both eating disorders and obsessive-compulsive spectrum disorders, it may represent an intersection between these pathologies that when combined with poor nutrition and lack of proper oversight, can severely impact the health of an athlete. 
This was one of the first and only studies to date that evaluated disordered eating trends with particular attention to orthorexia in undergraduate club-sport athletes. The study conducted by Segura-Garcia et al. on competitive Italian athletes found that compared to non-athlete controls, athletes scored significantly higher on the ORTO-1544, which suggests that athletic populations are likely at a higher risk for ON than less-active individuals. More recently, Clifford et al.50 used the ORTO-15 to evaluate the prevalence of orthorexia in regular students and student-athletes at a large University in the UK. Researchers reported that although the two groups did not differ in terms of ON frequency, ORTO-15 score was negatively correlated with hours spent exercising per week. Students completing more than 10 hours of weekly exercise were found to have significantly lower scores on the ORTO-15 than those completing 10 hours or less.50 There was no association found between hours of weekly exercise and ORTO-15 score in the current study, but this may be due to the fact that the maximum amount of weekly exercise hours the athletes could select was >6, which may have been too low to observe any significant difference. 
The maximum value for weekly PA might also have been too low to observe any relationship between PA hours per week and dietary stage of change. It was expected that athletes exercising for greater amounts of time would also be in the latter stages of changing their diets based on the relationship between hours of PA and orthorexia symptoms (particularly rigid dieting) observed in other literature.50 Though the results from the chi-square analysis did not support this expectation, allowing for self-report of weekly exercise hours or adjusting the maximum to >10 hours in a larger, more diverse sample could yield different results. 
Because Segura-Garcia et al. did not report the average level of weekly physical activity in their sample, it is unclear if the discrepancies between their findings and those reported by Clifford et al. are due to differing amounts of exercise. A recent study found that students who spent more time exercising reported more ON symptoms than those who are less active.51 These studies both indicate that competition level (i.e. varsity vs club) may not be the primary influential variable on the development of orthorexia in athletes or active individuals.50, 51 This theory is supported by research from Holm-Denoma et al.9, who reported that in a comparative study on pathological eating behaviors and self-esteem in both varsity and club undergraduate athletes, club-sport participants reported levels of body dissatisfaction, harmful weight-control behaviors, drive for thinness, and anxiety associated with athletic performance similar to those observed in NCAA competitive athletes.9  Combined with the high frequency of clinically significant scores on the EAT-26 and ORTO-15 reported in the current survey, these findings point to the need for further research on disordered eating and general mental health in this population. Future research should seek to expound on the tentative relationship established between hours spent exercising per week and ON symptoms, as well as explore other potentially relevant correlates, such as sport-type, sex, and dietary status.
The high average scores on both sections of the GNKQ used in this study may be reflective of a clinical phenomenon observed in some research and case reports, which is that individuals who display disordered eating behaviors are often highly knowledgeable in certain areas of nutrition.29,42 In their assessment of nutritional understanding in female athletes who were screened to be at-risk for the triad, Raymond-Barker et al42 found no difference between GNKQ scores of athletes in the “at risk” and “not at risk” groups. The researchers theorized that at-risk athletes may have nutritional knowledge that can be applied on a test but not applied to behavioral decisions.42 Results from this study seem to support their theory. Over 65% of the athletes in this sample reported behaviors or cognitions associated with ON but were simultaneously very knowledgeable about expert dietary advice and the nutrient composition of different food types. A tentative statistical trend indicated that greater hours of weekly exercise were positively associated with higher scores on section one of the GNKQ. However, in a study on division one college athletes, Jacobson et al.40 reported that the athletes scored low on measures that assessed their knowledge about recommended macronutrient and vitamin intakes for intense exercisers as well as their functions in energy metabolism.40 Because the GNKQ assesses general nutritional knowledge not specific to exercise or sports, Jacobson’s results may highlight a knowledge gap in proper exercise nutrition that feeds into the misguided and often harmful exclusion of certain dietary macronutrients common in orthorexic individuals. Studies that expand on this possibility may be useful in finding intervention points and developing guidelines for nutrition and mental health practitioners.  
[bookmark: _GoBack]A majority of the subjects in this sample (52.78%) were following a general diet trend or otherwise limiting their nutrient intake, which indicates that they are seriously contemplating a change in their dietary habits. While this alone is not indicative of any harmful pathology or even of any particular disordered eating behavior, it is interesting to note that nearly half of the athletes in this study were first-year participants on their club-sport team, and of the 17 first-year athletes, nine indicated that they were in the preparation phase of the stage of change model. Though there were no group differences on survey scores based on years on team observed in the current study, it is the opinion of the author that the significant portion of first-year athletes contemplating a change in diet represents an important intervention point for university healthcare and athletic staff. The transition into college is associated with increased independence; students are solely responsible for their daily activities, including their diet and exercise habits, usually for the first time in their young lives.52 While varsity athletes receive nutritional guidance from experienced professionals and are encouraged to use university programs geared specifically towards supporting their wellbeing, club and recreational athletes do not have access to these valuable resources. Though they might be well-intentioned in changing their diet, without proper guidance, these individuals may inadvertently restrict their caloric intake below their energy needs and place themselves at risk for health complications. Conversely, their adherence to general dietary trends and restriction of certain macronutrients might be indicative of a larger pattern of body-image or eating anxieties; without adequate oversight, it is impossible to identify which athletes might be struggling with disordered eating and provide them with treatment options. Many of the athletes in this sample (44.45%) reported that they obtained their dietary information from scientific or national sources (i.e. health.gov), which should be viewed as a favorable sign that this group might be receptive to nutritional counseling if it becomes more widely-available to them.  
	Though this study was successful in gauging the frequency of subclinical disordered eating and estimating the level of nutritional knowledge in a largely understudied population, it was limited by several factors that hindered more powerful statistical analyses.  Very few members of the target population (N=36) responded to the survey and an even fewer number (N=29) completed all four sections, possibly due to the significant time commitment required to complete the full survey or lack of external incentive to finish the survey in its entirety. The small sample size limits the generalizability of these results and hinders any further analysis on possible correlations between demographic variables and primary outcome measures. The subject sample was also demographically homogenous; a majority of the respondents were highly-active middle-class Caucasian females, which further limits the generalizability of these findings to other populations. Future studies may benefit from using a more diverse subject group, minimizing time requirements by focusing on one disordered eating survey, and incentivizing respondents to complete and finish the entire questionnaire by offering monetary compensation.  
The small sample size in this study did not allow for differentiation of athletes into specific sport-type groups (i.e. individual, team, aesthetic, anti-gravitation, weight class). There is a significant body of literature that suggests that disordered eating is very common among athletes who compete in sports that require leanness, physical aesthetics, weight class, or endurance3,5,37,38, so group-wise differences on this variable would have been valuable to explore had the sample size allowed for such grouping. Choice of major is another possible demographic variable that may have influenced how subjects scored on all four survey measures.  It was excluded from this survey due to the large variety of studies offered at the University to undergraduates, but research using a more targeted subject pool (i.e. club sport athletes in health science majors) may be useful in evaluating the potential relationship between field of study and the dietary values and habits of these athletes. 
	The use of self-report questionnaires is limiting in that respondents may be more likely to underreport harmful behaviors or negative cognitions.4 This could be problematic in assessing the true level of disordered eating symptoms in this population, especially when fear of attracting unwanted concern from regulatory bodies, such as coaches or university staff, may also influence how subjects respond despite assurances of anonymity.4 However, the surveys were specifically chosen due to their common use in disordered eating studies in collegiate varsity and elite athletic populations because the present study was designed to evaluate the same measures in a novel subject group.6,7,8,9  Future research may benefit from using more objective clinical tools, such as evaluation by mental health professionals, clinical interviews, and physical examinations to rigorously assess the level of disordered eating symptoms in this understudied population.  
Eating disorders remain among the most pervasive and harmful of the mental health conditions and are experienced by a growing number of the population.  The mortality ratios for clinical eating disorders have historically been high,10,11,12 which should elicit concern about the health risks associated with more nuanced, sub-clinical disordered eating trends. Body-image and eating pathologies are frequently associated with other co-morbid conditions, including mood, anxiety, and substance-use disorders.10,11,12,16,17 This poses a particular health threat to college students, as many suffer the first onset of mental health or substance use problems while in college, or experience an exacerbation of their symptoms.52 College athletes have been shown to be at a particular risk for disordered eating, and results from the few studies that have included club sport athletes in their analyses indicate that similar problems are likely present in this population as well. To better protect vulnerable young adults from developing life-altering conditions that threaten their mental, physical, and emotional wellbeing, research should focus on pinpointing the exact variables that place athletes at risk. The behavioral research, mental health, and athletic communities all have an obligation to provide education, resources, and support to all athletes struggling with body-image and eating disorders at any competition level.  
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Table 2: Multi-variate correlational analysis between all surveys.
[image: ]
*VAR0001 = GNKQ section 1, VAR002 = GNKQ section 2































Table 3: Mean score, standard deviation, and standard error on each survey by sex.
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*VAR0001 = GNKQ section 1, VAR002 = GNKQ section 2

















Table 4: Results of t-test comparing mean scores on all survey measures by sex. 
	
	Levene's Test for Equality of Variances
	t-test for Equality of Means

	
	F
	Sig.
	t
	df
	Sig. (2-tailed)
	Mean Difference

	
	
	
	
	
	
	

	Eat26TOT
	Equal variances assumed
	.958
	.335
	-.182
	32
	.857
	-.800

	
	Equal variances not assumed
	
	
	-.228
	29.159
	.821
	-.800

	Orto15TOT
	Equal variances assumed
	.953
	.337
	-.335
	29
	.740
	-.571

	
	Equal variances not assumed
	
	
	-.380
	20.125
	.708
	-.571

	VAR00001
	Equal variances assumed
	.629
	.435
	2.155
	26
	.041
	2.000

	
	Equal variances not assumed
	
	
	2.440
	17.263
	.026
	2.000

	VAR00002
	Equal variances assumed
	.480
	.494
	.513
	27
	.612
	.839

	
	Equal variances not assumed
	
	
	.471
	10.908
	.647
	.839



*VAR0001 = GNKQ section 1, VAR002 = GNKQ section 2























Table 5: Mean survey score, standard deviation, and standard error on surveys by vegan/vegetarian status.
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*VAR0001 = GNKQ section 1, VAR002 = GNKQ section 2
















Table 6: T-test comparing mean scores on all survey measures by vegan/vegetarian status.
	
	Levene's Test for Equality of Variances
	t-test for Equality of Means

	
	F
	Sig.
	t
	df
	Sig. (2-tailed)
	Mean Difference

	
	
	
	
	
	
	

	Eat26TOT
	Equal variances assumed
	.135
	.715
	.770
	33
	.447
	3.423

	
	Equal variances not assumed
	
	
	.652
	10.948
	.528
	3.423

	Orto15TOT
	Equal variances assumed
	.038
	.847
	-.158
	30
	.876
	-.291

	
	Equal variances not assumed
	
	
	-.139
	8.303
	.893
	-.291

	VAR00001
	Equal variances assumed
	1.035
	.318
	-1.243
	27
	.225
	-1.286

	
	Equal variances not assumed
	
	
	-1.369
	12.028
	.196
	-1.286

	VAR00002
	Equal variances assumed
	.110
	.742
	-.860
	28
	.397
	-1.472

	
	Equal variances not assumed
	
	
	-.837
	9.578
	.423
	-1.472


*VAR0001 = GNKQ section 1, VAR002 = GNKQ section 2






















Table 7: Descriptive report of subjects’ scores on the stage of change dietary measure and scores on all surveys.
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*VAR0001 = GNKQ section 1, VAR002 = GNKQ section 2
**1=Not following a specific diet and not thinking about adopting a diet, 2=Not dieting but thinking about trying a diet, 3=Following a general dietary habit or limiting a certain food type/macronutrient (i.e. not eating red meat, choosing foods with low carbohydrate counts, etc.)


Table 8: Analysis of variance: group-wise differences on survey scores based on dietary stage of change. 
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*VAR0001 = GNKQ section 1, VAR002 = GNKQ section 2


























Table 9: Descriptive report of subjects’ hours of PA per week and scores on all surveys.
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*1=1 or less, 2= 2-3, 3=3-6, 4=6+



Table 10: Analysis of variance: group-wise differences on survey scores based on PA hours per week.
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Table 11: Chi Square Analysis - stage of change and PA hours per week crosstabulation

[image: ]
i

Appendix
Landing page of online survey
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Research Information Sheet 


Title of Study: Disordered eating prevalence and nutritional knowledge assessment in collegiate club sport athletes

Principal Investigator (PI): Sarah Lubic		

Faculty Sponsor: Jeremy Sibold

Sponsor: Exercise and Movement Sciences, UVM

Introduction
You are being invited to take part in this research study because you are an active member of a club sports team at the University of Vermont, which makes it easy to include you in research about collegiate athlete eating attitudes and nutritional knowledge. The current study aims to evaluate eating behaviors and nutritional trends specific to club sport athletes, and your participation could help add to the growing body of literature on the health and wellbeing of college students. This study is being conducted by Sarah Lubic, a senior Exercise and Movement Sciences student at the University of Vermont. 

Purpose 
There is an extensive amount of research dedicated to nutritional trends and eating behaviors in collegiate varsity and professional athletics, but club sport and recreational athletes have been generally understudied. As club sports continue to grow in variety and popularity in colleges across the country, it is important to evaluate nutritional knowledge and attitudes towards eating and exercise amongst current participants to ensure that they are engaging in healthy practices and have a solid understanding of their nutritional requirements. By gaining better information about health trends in club athletics, universities can become better equipped at supporting their athletes and identifying areas in which nutritional awareness or eating behaviors can be improved. Future research may use these trends to continue to study this unique subgroup and help remedy the large gap in the literature on collegiate athletic health.

Study Procedures
If you take part in the study, you will be asked to complete a one time, four section online survey that is projected to take approximately fifteen minutes. The first section will include basic demographic information as well as questions about your general nutritional habits and nutritional information sources. The following two sections will evaluate your attitudes towards food and eating and the final section will assess your level of accurate nutritional knowledge. All questions must be answered in order for a response to be included in the study. There will be no additional follow up questions after the survey is completed, and you will not be asked for any additional information. 

Benefits 
As a participant in this research study, there may not be any direct benefit for you; however, information from this study may benefit other club sport athletes in the future by evaluating general health trends that other studies can build upon.

Risks   
We will do our best to protect the information we collect from you during this study.  We will not collect any information that will identify you to further protect your privacy and avoid any potential risk for an accidental breach of confidentiality. Data collected will be stored securely online and will only be accessible to the research team. 

There are no known risks associated with completing this survey, though there may be some survey items with which you are uncomfortable. You may find some of the questions to be sensitive, and some may cause emotional discomfort. If you find that you are unable to continue due to emotional distress, you may stop the survey at any time. A list of support services on campus is provided here for your benefit. 

UVM Center for Health and Wellbeing	
· phone - 802-656-3340
· Website - https://www.uvm.edu/health/CAPS
· Body Image and Eating Disorder Support - https://www.uvm.edu/health/body-image-and-eating-disorder-support 
· Mental health screening - http://screening.mentalhealthscreening.org/uvm 
Student Health Clinic
· Phone: 802-656-3350
VT Crisis Text Line				
· text VT to 741741

Costs 
There will be no costs to you for participation in this research study.

Compensation 
You will not be paid for taking part in this study.

Confidentiality
All information collected about you during the course of this study will be stored without any identifiers. No one will be able to match you to your survey answers. You will not be asked for any personally identifying information. 

Voluntary Participation/Withdrawal 
Taking part in this study is voluntary.  You are free to withdraw at any time without submitting a response by simply closing your browser.  You may choose not to take part in this study, or if you decide to take part, you can change your mind later and withdraw from the survey. Once your response is submitted, there will be no way to match you with your answers and therefore your responses cannot be deleted from the database. 

Questions
If you have any questions about this study now or in the future, you may contact me, Sarah Lubic, at the following phone number: 401-598-6228. You may also contact Jeremy Sibold, my faculty sponsor, at Jeremy.Silbold@med.uvm.edu. If you have questions or concerns about your rights as a research participant, then you may contact the Director of the Research Protections Office at (802) 656-5040. 


Participation
Your participation is voluntary, and you may refuse to participate without penalty or discrimination at any time.  Withdrawing or refusing to participate will not affect your relationship with your institution or club team in any way. Your consent to participation will be implied upon your completion of the study

Please print this information sheet for your records before continuing. 





General Demographic Questionnaire
[image: ]Please choose your sport from the options provided. 
Acroyoga Women's Soccer 
Women's Rugby 
Women's Ultimate Frisbee Women's Volleyball Woodsmens Team Wrestling
Men's Ice Hockey 
Men's Lacrosse 
Men's Rugby 
Men's Soccer 
Men's Ultimate Frisbee 
Men's Volleyball 
Nordic Ski 
Olympic Weight Lifting 
Orchesis Dance Company
Quidditch 
Roller Hockey 
Running 
Sailing 
Salsa Society 
Shooting Sports 
Snowboard 
Softball 
Springboard Diving
Squash 
Swimming 
Taekwondo 
Tennis 
Triathlon 
Water Polo 
Women's Basketball 
Women's Ice Hockey 
Women's Lacrosse 


Alpine Ski 
Badminton
 Ballet Viridis 
Ballroom and Swing Society 
Baseball 
Brazilian Jiu Jitsu And Judo 
Catamount Dance Crew 
Celtic Cats Cheerleading 
Climbing Team 
Crew 
Cycling (UVM) 
Dance Team 
Disc Golf 
Dressage 
Equestrian 
Fencing 
Field Hockey 
Figure Skating 
Football 
Freeskiing 
Golf 
Gymnastics 
Hoop Troop 
Jazbaa 
Kayak Club 
Men’s Basketbal
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EAT-26
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ORTO-15
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General Nutrition Knowledge Questionnaire (sections 1 and 2)
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image1.png
Number Minimum Maximum Mean Std. Deviation
respondents
Age 36 18 23 19.72 1.579
EAT 26 36 0 52 13.08 11.48
ORTO 15 32 29 47 37.66 4.247
GNKQ1 29 10 18 14.69 2.407
GNKQ 2 30 24 36 30.7 3.949
Number Respondents Percent of Total Sample
Sex 27.78
Male 10
female 25 69.40
Race 35 9722
Caucasian
ofher 1 2.88
Yearly
Household
Income
15,000 or less 4 11.10
15-24,999 0 0
25.34,999 2 5.56
35-44999 3 833
45-54999 2 5.56
5564999 0 0
65-74999 10 2778
75000 or more 15 41.66
Year on team
1 17 4722
2 7 19.44
5 9 25
3 8.34
4/4+
Stage of change
Pre-contemplation 10 27.78
Contemplation 5 13.89
Preparation 19 52.78
Action 2 5.55





image2.png
Source of dietary

info
Coach/teammates 2 5.55
Family 6 16.67
Friends/peers 7 19.44
Scientific/national
sources 16 44.45
Other media 5 13.89
PA hours per
week
1 0
23 7 19.44
36 15 41.67
6+ 14 38.89
Vegan/Vegetarian 10 27.78
status
4 11.11
Changed diet w/ year
EAT-26: over the 5 14.30
20-point threshold
ORTO-15: below 21 65.60
40-point threshold
ORTO-15: below 9 28.10

35-noint threshold
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Ortol5TOT  Eat26TOT  VAR0O0001 VAR00002

Ortol5TOT  Pearson Correlation 1 -.076 .100 .125

Sig. (2-tailed) .680 .605 511

N 32 32 29 30

Eat26TOT Pearson Correlation -.076 1 .042 -.086

Sig. (2-tailed) .680 .827 .651

N 32 35 29 30

VAR00001 Pearson Correlation .100 .042 1 644"

Sig. (2-tailed) .605 .827 .000

N 29 29 29 29

VAR00002 Pearson Correlation .125 -.086 644" 1
Sig. (2-tailed) 511 651 .000

N 30 30 29 30

**_Correlation is significant at the 0.01 level (2-tailed).
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Group Statistics

Std. Std. Error

Sex N Mean Deviation Mean
Eat26TOT Male 10 12.70 7.196 2.276
Female 24 13.50 13.058 2.666
Ortol5TOT  Male 9 37.11 3.408 1.136
Female 22 37.68 4.602 981
VAR00001  Male 8 16.00 1.773 .627
Female 20 14.00 2.362 .528
VAR00002  Male 8 31.13 4.486 1.586

Female 21 30.29 3.730 .814
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Group Statistics

Std. Std. Error

VEGAN_VEGETARIAN N Mean Deviation Mean
Eat26TOT Yes 9 16.00 14.517 4.839
No 26 12.58 10.339 2.028
Ortol5TOT  Yes 7 37.43 5.094 1.925
No 25 37.72 4.098 .820
VAR00001  Yes 7 13.71 2.059 778
No 22 15.00 2.469 .526
VAR00002  Yes 7 29.57 4.117 1.556
No 23 31.04 3.925 .818
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95% Confidence Interval for

std. Mean

Mean Deviation Std. Error  Lower Bound  Upper Bound ~ Minimum = Maximum

Eat26TOT 1.00 10 9.10 6.173 1.952 4.68 13.52 2 19
2.00 5 16.00 5.099 2.280 9.67 22.33 8 20

3.00 18 15.22 14.771 3.482 7.88 22.57 1 52

Total 33 13.48 11.772 2.049 9.31 17.66 1 52

Ortol5TOT 1.00 10 38.50 3.375 1.067 36.09 40.91 34 43
2.00 4 37.75 5.965 2.983 28.26 47.24 29 42

3.00 17 37.29 4.566 1.107 34.95 39.64 30 47

Total 31 37.74 4.289 770 36.17 39.32 29 47

VAR00001 1.00 10 14.50 2.635 .833 12.61 16.39 10 17
2.00 4 14.25 2.872 1.436 9.68 18.82 12 18

3.00 14 15.07 2.303 .615 13.74 16.40 12 18

Total 28 14.75 2.429 459 13.81 15.69 10 18

VAR00002 1.00 10 30.40 2.951 933 28.29 32.51 26 36
2.00 4 30.50 3.873 1.936 24.34 36.66 27 36

3.00 15 30.87 4.824 1.245 28.20 33.54 24 36

Total 29 30.66 4.011 745 29.13 32.18 24 36





image7.png
Sum of

Squares df Mean Square F Sig.
Eat26TOT Between Groups 278.231 2 139.116 1.004 .378
Within Groups 4156.011 30 138.534
Total 4434.242 32
Ortol5TOT  Between Groups 9.156 2 4.578 .236 .791
Within Groups 542.779 28 19.385
Total 551.935 30
VAR00001 Between Groups 3.071 2 1.536 .246 .784
Within Groups 156.179 25 6.247
Total 159.250 27
VAR00002 Between Groups 1.418 2 .709 .041 .960
Within Groups 449.133 26 17.274
Total 450.552 28
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Descriptives

95% Confidence Interval for

std. Mean

N Mean Deviation Std. Error  Lower Bound  Upper Bound ~ Minimum = Maximum

Eat26TOT 2 7 10.29 8.056 3.045 2.83 17.74 2 20
3 15 14.67 15.674 4.047 5.99 23.35 1 52

4 13 13.77 6.547 1.816 9.81 17.73 6 26

Total 35 13.46 11.423 1.931 9.53 17.38 1 52

Ortol5TOT 2 6 35.33 3.724 1.520 31.43 39.24 29 39
3 13 37.92 4.769 1.323 35.04 40.80 30 47

4 13 38.46 3.821 1.060 36.15 40.77 32 43

Total 32 37.66 4.247 751 36.12 39.19 29 47

Nutrition_SEC1 2 5 12.40 .894 .400 11.29 13.51 12 14
3 12 14.92 2.021 .583 13.63 16.20 11 18

4 12 15.42 2.712 .783 13.69 17.14 10 18

Total 29 14.69 2.407 447 13.77 15.61 10 18

NUTRITION_SEC2 2 6 28.50 1.643 671 26.78 30.22 26 30
3 12 30.17 4.041 1.167 27.60 32.73 24 36

4 12 32.33 4.207 1.214 29.66 35.01 24 36

Total 30 30.70 3.949 721 29.23 32.17 24 36
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R EaR

Sum of

Squares df Mean Square F Sig.
Eat26TOT Between Groups 93.616 2 46.808 .345 711
Within Groups 4343.070 32 135.721
Total 4436.686 34
Ortol5TOT Between Groups 41.732 2 20.866 1.169 .325
Within Groups 517.487 29 17.844
Total 559.219 31
Nutrition_SEC1 Between Groups 33.174 2 16.587 3.342 .051
Within Groups 129.033 26 4.963
Total 162.207 28
NUTRITION_SEC2  Between Groups 64.467 2 32.233 2.244 .125
Within Groups 387.833 27 14.364

Total

452.300 29
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PA_WEEK_HRS * SoC Crosstabulation

Count
SoC
1.00 2.00 3.00 4.00 Total
PA_WEEK_HRS 2 2 2 0 7
3 5 1 2 15
4 3 2 0 14
Total 10 5 19 2 36
Chi-Square Tests
Asymptotic
Significance
Value df (2-sided)
Pearson Chi-Square 5.411°2 6 492
Likelihood Ratio 5.989 6 424
Linear-by-Linear .337 1 .561

Association
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Welcome Page and Information Sheet

Thank you for your interest in participating in this survey! Please open the attached information sheet and read
through it thoroughly before proceeding.

This document contains information about the research design, survey topics, contact information, and other
participant resources. You are encouraged to contact the PI if you have any questions.

[Attachment: "information sheet.pdf"]

| have read and understood the information provided, O Yes
and am comfortable continuing the survey. O No

Please review the information sheet before selecting submit. If you do not wish to participate in this survey you may
close your browser and exit the survey.
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Please answer the questions below with the response that best describes you.

Thank you!

Please enter your age in years.

Please choose your gender O male
QO female
O non-binary/ third gender
QO prefer not to say

Please indicate your race. O White
O Black
O Hispanic
(O Native American
QO Asian/Pacific Islander
O Other
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How many years have you played on the team? o1
02
O3
O4
O more than 4
How many years have you been playing your sport?
Are you a vegetarian or vegan? O Yes
O No
If so, for how many years?
Yearly household salary range (O 15,000 or less
(O 15,000 - 24,999
(O 25,000 - 34,999
(O 35,000 - 44,999
(O 45,000 - 54,999
(O 65,000 - 74,999
(O 75,000 or greater
For how many hours per week are you physically QO less than 1
active? 013
036
O greater than 6
How long are your typical workout sessions? O less than 1 hour
O 1-3 hours
QO 3-6 hours

QO greater than 6 hours
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Please choose the statement that best reflects your
current nutritional status.

O Not following a specific diet and not thinking
about adopting a diet.

O Not dieting but thinking about trying a diet.

O Following a general dietary habit or limiting a
certain food type/macronutrient (i.e. not eating
red meat, choosing foods with low carbohydrate
counts, etc.)

QO Following an established diet.

Please choose the source from which you get most of

your nutritional/dietary information.

O Coach or teammates

O Family

QO Friends/peers

O Scientific or nationally recognized sources (i.e.
journals, health.gov)

(O Other media sources
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Please indicate how confident you are that you could choose a proper diet to achieve any of
the following aims by choosing the appropriate confidence level.

not at all slightly moderately very extremely
To maintain current weight O O O O O
To gain lean muscle mass O O O O O
To decrease fat mass O O O O O
To improve athletic performance O O O O O
To prepare for competition O O O O O
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Some

Part B: Check a response for each of the following statements: Always | Usually | Often | times | Rarely | Never
1. Am terrified about being overweight. [s] [s] o o o o
2. Avoid eating when I am hungry. o o o =] [s] o
3. Find myself preoccupied with food. o o o =] [s] o
4. Have gone on eating binges where I feel that I may not be able to stop. o o o o o o
5. Cut my food into small pieces. o o o o =] o
6. Aware of the calorie content of foods that I eat. o o o o o o
7. Particularly avoid food with a high carbohydrate content (i.e. bread, rice,

pOtatOeS, etC.) o o o o o o
8. Feel that others would prefer if I ate more. o o o o o o
9. Vomit after I have eaten. o a] a] s} o o
10. Feel extremely guilty after eating. o o o a] o [a]
11. Am preoccupied with a desire to be thinner. [a] [a] o o o o
12. Think about burning up calories when I exercise. o o o s} o o
13. Other people think that I am too thin. o o o =] o =]
14. Am preoccupied with the thought of having fat on my body. o o o o o o
15. Take longer than others to eat my meals. o o o o o =]
16. Avoid foods with sugar in them. [s] [s] u] o o o
17. Eat diet foods. s} s} o o o o
18. Feel that food controls my life. o o o =] [s] o
19. Display self-control around food. o o o o o o
20. Feel that others pressure me to eat. o o o o =] o
21. Give too much time and thought to food. o o o [s] o [s]
22. Feel uncomfortable after eating sweets. o o s} o o o
23. Engage in dieting behavior. o o o o o o
24. Like my stomach to be empty. o o o =] [s] o
25. Have the impulse to vomit after meals. [a] [a] a] o o o
26. Enjoy trying new rich foods. o o o o o o
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Please check a response for each of the following statements:

Always

Often

Sometimes

Never

When eating, do you pay attention to the calories in your food?

‘When you go in a food shop do you feel confused?

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

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

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

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

Does the thought of your food choices worry you for more than
three hours a day?

Do you allow yourself any eating transgressions ?

Do you think your mood affects your eating behavior?

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

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

Do you think that consuming healthy food may improve your
appearance?
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GENERAL NUTRITION KNOWLEDGE QUESTIONNAIRE

This is a survey, not a test. Your answers will help identify which dietary advice people
find confusing. It is important that you complete it by yourself. Your answer will remain
anonymous. If you don’t know the answer, mark “not sure” rather than guess.

Thank you for your time.

Section 1: The first few items are about what advice you think experts are giving us.

1. Do health experts recommend that people should be eating more, the same amount, or less of
the following foods? (tick one box per food)

More Same Less Not Sure
Fruit a m] [m] m]
Food and drinks with added sugar a m} [m] m]
Vegetables ] m} m] m}
Fatty foods a m} m] m}
Processed red meat a a [m] [m]
Wholegrains a m] m} O
Salty foods a m] m} O
Water m] (m] m] m}

How many servings of fruit and vegetables per day do experts are advice people to eat as a
2. minimum? (One serving could be, for example, an apple or a handful of chopped carrots) (tick

one)
2 ]
3 ]
4 ]
5 ormore (]
Not sure O
Which of these types of fats do experts recommend that people should eat less of? (tick one
box per food)
Eat less Not eat Not sure
less
Unsaturated fats [m] O O
Trans fats [m] O O
Saturated fats [m] O O

4. Which types of dairy foods do experts say people should drink? (tick one)

Full fat (e.g. full fat milk)

Reduced fat (e.g. skimmed and semi-
skimmed milk)

Mixture of full fat and reduced fat
Neither, dairy foods should be avoided
Not sure

Oooo Oog

How many times per week do experts recommend that people eat oily fish (e.g. salmon and
mackerel)? (tick one)
1-2 times per week o
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3-4 times per week
Every day
Not sure

ooo

Approximately how many alcoholic drinks is the maximum recommended per day (The exact
number depends on the size and strength of the drink)? (tick one)
1 drink each for men and women
2 drinks each for men and women
2 drinks for men and 1 drink for women
3 drinks for men and 2 drinks for women
Not sure

ooooo

7. How many times per week do experts recommend that people eat breakfast? (tick one)

3 times per week ]
4 times per week ]
Every day ]
Not sure a

If a person has two glasses of fruit juice in a day, how many of their daily fruit and vegetable
servings would this count as? (tick one)
None
One serving
Two servings
Three servings
Not sure

ooooo

According to the ‘eatwell plate’ (a guideline showing the proportions of food types people
9.  should eat to have a balanced and healthy diet), how much of people’s diet should be made up
of starchy foods? (tick one)
Y% plate
% plate
% plate
Not sure

oooo

Section 2: Experts classify foods into groups. We are interested to see whether people are aware of
food groups and the nutrients they contain.

Do you think these foods and drinks are typically high or low in added sugar? (tick one box per

food)
Highin Low in
added added Not sure
sugar sugar
Diet cola drinks (] O [m]
Natural yoghurt m} [} m]
Ice cream [m] [m] [m]
Tomato ketchup m] [m] [m}
Melon (] [m] [m}
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2. Do you think these foods are typically high or low in salt? (tick one box per food)

Highin salt Low in Not Sure
salt
Breakfast cereals O (] a
Frozen vegetables a a [m}
Bread a a a
Baked beans m} (] [m]
Red meat 0 O a
Canned soup O O m}
3. Do you think these foods are typically high or low in fibre? (tick one box per food)
Highin Low in Not Sure
fibre fibre
Oats a [m] [m]
Bananas =] [m] [m]
White rice ] m} [m]
Eggs ] ] m]
Potatoes with skin a a m]
Pasta a a [m]
4. Do you think these foods are a good source of protein? (tick one box per food)
Good Not a good
sourceof  sourceof  Notsure
protein protein
Poultry O O a
Cheese (] (] a
Fruit a a a
Baked beans a a a
Butter m} (] o
Nuts O O m}
5. Which of the following foods do experts count as starchy foods? (tick one box per food)
Nota
Starchy starchy Not sure
food food
Cheese (] a a
Pasta (m] a a
Potatoes (m] (] [m]
Nuts ] O a
Plantains u] O [m]
6. Which is the main type of fat present in each of these foods? (tick one box per food)
Polyunsaturated ~ Monounsat-  Saturated fat ~ Cholesterol Not sure
fat urated fat
Olive oil a (] ] a ]
Butter a (] (] a (]
Sunflower oil a (] (] a ]
Eggs m] m) m] m] m]
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7. Which of these foods has the most trans-fat? (tick one)

Biscuits, cakes and pastries
Fish

Rapeseed oil

Eggs

Not sure

ooooo

The amount of calcium in a glass of whole milk compared to a glass of skimmed milk is: (tick
one)

About the same O

Much higher O

Much lower O

Not sure O

8.

9 Which one of the following nutrients has the most calories for the same weight of food?
: (tick one)

Sugar

Starchy

Fibre/roughage

Fat

Not sure

ooooo

10. Compared to minimally processed foods, processed foods are: (tick one)

Higher in calories
Higher in fibre
Lower in salt
Not sure

oooo




