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Abstract: Orthorexia nervosa (ON) may precede, ensue, or coexist with eating disorders (ED) and
also affect eating behaviors. The aim of this study was to explore the dietary patterns (DPs) and
other eating habits of people showing ON tendency, ED symptoms, and both ON tendency and ED
symptoms, as well as those not showing either. The data for the study were collected from a sample
of 1120 Polish college students through a cross-sectional survey in 2017. The questionnaire used in
the survey included the ORTO-15, the Eating Disorder Screen for Primary Care (ESP), and the Food
Frequency Questionnaire (FFQ-6), and the students were also asked questions about their eating habits
and special diets. A factor analysis was conducted to identify the following five DPs: “high-sugar
products and refined products,” “meat and meat products,” “alcohol,” “high-fiber products and
nuts,” and “dairy products and whole-meal bread.” Univariate logistic regression analyses were
carried out to verify the associations between the variables. Students in the “ON and without ED”
group were found to exhibit more healthy eating habits than the students in the “ED and without
ON” group. The use of a special diet in the past and currently increased the risk of displaying ON
tendency and ED symptoms. Students in the “ON and without ED” and “ON and ED” groups
were characterized by less frequent consumption of high-sugar and refined products. Students who
rarely consumed meat and related products were found to be less likely to display “ON and ED.” In
conclusion, different eating habits shown by people with ON tendency and ED symptoms confirmed
the difference between ON and ED. However, the simultaneous displaying of ON and ED leads to the
overlapping of specificity of eating habits, which can make the diagnosis based only on the eating
habits difficult. Thus, there is still a need for further research involving the use of more sensitive tools
that can better identify ON tendency and ED symptoms, as well as DPs.
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1. Introduction

Orthorexia nervosa (ON) is defined as the obsession with eating only healthy food, which includes
specific attitudes toward the planning, choice, purchase, preparation, and consumption of food [1].
Individuals with ON focus more on a perfect, pure, and healthy diet, which may have both preventive
and healing effects on certain illnesses [2]. Nevertheless, such an obsessive behavior can lead to
harmful consequences similar to those of eating disorders (ED) [3].

Considerable controversies exist regarding the classification of ON as some researchers suggest
that ON is similar to the currently recognized ED, obsessive-compulsive disorders (OCD), somatoform
disorders, and autism spectrum disorders [4,5]. However, so far, no diagnostic criteria have been
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proposed for orthorexia [3,6], and ON is also not included in the Diagnostic and Statistical Manual of
Mental Disorders (DSM-5) [7].

The association between ON and ED is not unequivocal. A study by Segura-Garcia et al. [8]
showed that 28% of patients with anorexia nervosa (AN) and bulimia nervosa (BN) were found to
exhibit ON tendency. Additionally, the proportion of patients displaying ON tendency increased to
53% at the end of the ED treatment. These findings suggest that ON may precede, ensue, or coexist
with ED [8]. However, ON does not include the primary symptoms of AN or BN, such as the fear of
being obese, an excessive preoccupation with one’s body, and a distorted perception of body image [9].
Moreover, a previous study reported that individuals with ON tendency expressed greater satisfaction
with their upper body [10].

ON shares some similarities with OCD, such as intrusive thoughts of food and health and
compulsive behaviors while preparing and eating food [4]. However, the obsessions observed in
individuals with OCD are perceived as ego-dystonic, while those observed in people with ON are
perceived as ego-syntonic [9]. Additionally, questions have been raised as to whether ON can be
classified in the same category as avoidant/restrictive food intake disorder (ARFID). However, ARFID
and ON have an important difference; in the former, abnormal eating behaviors result from food
anxiety or fear, whereas in the latter, such behaviors occur due to excessive concerns for health [11].

In addition to the lack of a universally shared definition and diagnostic criteria, there are no
specific tools for evaluating ON tendency. The psychometric instruments that have been used in the
studies on ON include the Bratman Orthorexia Test (BOT) [1] and the ORTO-15 [12], but these have
revealed some methodological flaws [13,14]. However, the original version of ORTO-15 has been
validated, adapted to other languages, and used in research on ON in some countries [15-18].

The findings of some studies suggest that most of the strictly followed diets may lead to ON [1]. The
prevalence of ON is higher among individuals who follow a vegetarian, vegan, fruitarian, macrobiotic,
or raw food diet [19,20] and among those who are involved in the animal welfare organizations and the
supporters of organic and nongenetically modified foods [21]. ON is also related to healthy lifestyle
choices, such as higher intake of fruits and vegetables, lower intake of white cereals, shopping only in
healthy food stores, and reduced consumption of alcohol [18].

Previous studies that analyzed the occurrence and symptoms of ON have focused on the eating
behaviors to some extent. The researchers first assessed ON tendency in groups following special
diets, especially a vegetarian or vegan diet [22-25], and evaluated the frequency of food intake [26]. To
date, other eating habits or dietary patterns (DPs) of people showing ON tendency have only been
rarely studied [10,27]. Moreover, knowledge about the differences in the eating behaviors of people
with ON and ED is insufficient to confirm both the similarities and differences between these two
conditions. Therefore, the aim of this study was to explore the DPs identified based on the frequency
of food consumption and other eating habits in people showing ON tendency, ED symptoms, and both
ON tendency and ED symptoms, as well as those not showing both. We examined the eating habits of
the participants from their responses to questions on the number of meals consumed, the regularity of
meal consumption, skipping of meals, and following a special diet.

2. Materials and Methods

2.1. Ethical Approval

The study was approved by the Ethics Committee of the Faculty of Human Nutrition and
Consumer Science, Warsaw University of Life Sciences (Resolution Number 45/2017). Informed consent
was obtained from all the participants included in the study.

2.2. Study Design and Sample Collection

The study sample was recruited from seven universities, which were located in northern, central,
and southern Poland. A survey was conducted in the universities by a trained interviewer in 2017.
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The process was carried out during lectures, and the instructors left the lecture rooms after consenting
to the study. The students were informed that participation in the study was voluntary. A total of
1300 students of health-related and other majors agreed to participate in the study. The study sample
included female and male students aged 18-35 years old. The participants were informed about the
purpose, mileage, and duration of the study, as well as that they can withdraw from the study at any
time without any consequences. Due to the lack of data in the questionnaire, 162 participants were
excluded from the sample. Eighteen students were older than 35 years old and were therefore also
excluded. The final sample consisted of 1120 students.

2.3. Orthorexia Nervosa Tendency

To assess the ON tendency, we used the Polish version of the ORTO-15 questionnaire [16]. The
reliability values of the Polish version of this questionnaire suggested a good internal consistency
(Cronbach’s alpha 0.7-0.9) [16]. The ORTO-15 is a 15-item questionnaire based on a Likert scale (always,
often, sometimes, never) that aims to examine the rational, cognitive, and emotional symptoms of
ON [12]. The items in the questionnaire that indicate ON tendency are scored as 1, while those describing
adequate eating behaviors are scored as 4. Thus, the total score of the scale can range from 15 to 60.

2.4. Eating Disorders Symptoms

The Polish version of the Eating Disorder Screen for Primary Care (ESP) questionnaire [28] was
used to identify the ED symptoms. The ESP is a short 5-item screening instrument. Answers “no” to
question 1 or “yes” to the other four questions indicate an abnormal answer which in turn indicates
that individuals need further assessment [28].

2.5. Eating Habits

Eating habits of the participants were assessed based on the following questions: “How many
meals do you eat during a day?” (answers: “1-2 meals,” “3 meals” or “4 and more meals”), “Do you eat
meals regularly?” (answers: “yes,” “no”), “How long are the breaks between your meals?” (answers:
“less than 3 h,” “3—4 h” or “more than 4 h”), “Do you eat breakfast/dinner/supper?” (answers: “yes,”
“no”), “Do you follow currently/in the past a special diet?” (answers: “yes,” “no”).

e
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2.6. Frequency of Food Consumption

Dietary data were collected from the participants using a validated Food Frequency Questionnaire
(FFQ-6) [29]. The FFQ-6 tool consists of a list of 62 food items and evaluates the frequency of food
consumption over the last 12 months. The questionnaire includes products and dishes representing 8
major food groups such as sweets and snacks, dairy products and eggs, cereal products, fats, fruits,
vegetables and grains, meat and fish products, and beverages. The following categories were used
to indicate the frequency of food consumption: 1—Never or almost never, 2—Once a month or less
frequently, 3—Several times per month, 4—Several times per week, 5—Every day, and 6—Several
times per day.

2.7. Sociodemographic Characteristics

Information on sociodemographic characteristics was also collected from the participants during
the survey, which included gender, age (in years), place of residence (village, town with 100,000
inhabitants or less, city with more than 100,000 inhabitants), level of education (bachelor and engineering
or master degree programs), college major (health or nonhealth related), and self-reported weight (in kg)
and height (in cm). Body mass index (BMI) was calculated (in kg/mz), and the values were categorized
into four groups according to the guidelines of the World Health Organization [30]: underweight
(BMI < 18.5 kg/m?), normal weight (18.5 > BMI < 24.9 kg/m?), overweight (25.0 > BMI < 29.9 kg/m?),
and obesity (BMI > 30.0 kg/m?).
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2.8. Statistical Analysis

Descriptive statistics, including frequency distributions and cross-tabulations, were performed
for the data. DPs were identified from the factor analysis based on the frequency of food consumption.
The factors were rotated by an orthogonal (varimax) transformation. The number of factors was
determined based on the following criteria: components with an eigenvalue of 1, a scree plot test,
and the interpretability of the factors. The eigenvalues signify the amount of variance explained by
each of the factors. Dietary variables with factor loadings of at least 0.50 were taken into account. The
factorability of the data was confirmed with the Kaiser-Meyer-Olkin (KMO) measure of sampling
adequacy and Bartlett’s test of sphericity. The KMO value was found to be 0.803, and Bartlett’s test
was significant at p < 0.0001 [31]. Five DPs (factors) were derived: “high-sugar products and refined
products,” “meat and meat products,” “alcohol,” “high-fiber products and nuts,” and “dairy products
and whole-meal bread.” The total variance explained was 54.8%. The explained variance for the factors
was 13.6%, 11.5%, 11.4%, 9.4%, and 8.9%, respectively. The factor-loading matrix for the DPs identified
by the factor analysis is presented in detail in Table 1.

Based on the tertile distribution, participants were divided into three groups within each DP
(bottom, middle, or upper tertile). The upper tertile represented the greatest adherence to the DP, while
the bottom represented the lowest adherence.

According to the authors of the original version of ORTO-15 [12], a score below 40 indicates ON
tendency, whereas higher scores indicate adequate eating behaviors. There has been some discussion
as to whether a cut-off of 40 is too high and a lower cut-off of 35 should be used [32-34]. Therefore, in
our study, we used the cut-off of 35. Cronbach’s alpha for ORTO-15 was 0.7.

One or no abnormal response to the questions in the ESP questionnaire [28] ruled out the ED
symptoms, while two or more abnormal answers showed the presence of ED symptoms and indicated
the need for further diagnosis of ED in the patients.

Respondents were divided into 4 groups based on their responses to the ORTO-15 and the ESP
questionnaire: 1/people displaying ON tendency but not ED symptoms (“ON and without ED”),
2/people displaying ED symptoms but not ON tendency (“ED and without ON”), 3/people displaying
both ON tendency and ED symptoms (“ON and ED”), and 4/people displaying neither ON tendency
nor ED symptoms (“neither ON nor ED”).

The normality of the variable distribution was examined with a Shapiro-Wilk test. The differences
between groups were verified by a chi-squared test (gender versus identified groups of participants
(“ON and without ED,” “ED and without ON,” “ON and ED,” “neither ON nor ED”) and eating habits).

Univariate logistic regression analyses were carried out to verify the associations between the
groups of participants identified according to the responses to the ORTO-15 and ESP questionnaires
(“ON and without ED,” “ED and without ON,” “ON and ED,” “neither ON nor ED”) and based on
eating habits and DPs and as following a special diet. The odds ratios (ORs) and 95% confidence
intervals (95% ClIs) were calculated. ORs represented the chances of adherence of the participants
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to the individual DPs taking into account the occurrence of ON tendency and ED symptoms. The
reference groups were students eating four or more meals a day, eating meals regularly, eating meals
every 3—4 h, skipping breakfast, dinner, and supper, and following a special diet currently or in the
past, as well as those who represented the upper tertile of each DP (OR = 1.00). The significance of ORs
was assessed by Wald’s statistics. The level of statistical significance was set at p < 0.05. The statistical
analysis was carried out using Statistica software version 13.3 (StatSoft Inc., Tulsa, OK, USA; StatSoft,
Krakow, Poland).
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Table 1. Factor-loading matrix for the dietary patterns (DPs) identified by factor analysis.

50f17

. High-Sugar and Refined Meat and Meat High-Fiber Dairy Products and

Variables s I;groducts Products Alcohol Producgts and Nuts the-Meal Bread
Sugar 0.555 * 0.117 0.016 —-0.120 —0.026
Chocolate, chocolate candies and chocolate bars 0.619 —0.020 —0.034 —0.022 0.001
Non chocolate candies 0.610 0.082 0.059 0.083 —-0.099
Biscuits and cookies 0.642 0.006 -0.027 -0.013 0.114
Salty snacks 0.567 0.069 0.256 —-0.032 -0.121
Sweetened milk drinks 0.628 0.044 0.061 -0.012 0.258
Refined bread 0.600 0.129 -0.077 -0.244 0.017
Dried fruits —0.088 —0.050 —0.045 0.704 0.136
Dried vegetables 0.066 0.121 0.133 0.624 —-0.065
Legumes 0.008 -0.052 0.023 0.643 0.035
Nuts -0.190 0.066 -0.025 0.593 0.117
Seeds (e.g., pumpkin, sesame, sunflower, wheat germ) -0.155 —-0.043 0.032 0.638 0.118
Beer 0.160 0.080 0.731 -0.077 -0.056
Red wine -0.010 -0.022 0.702 0.199 0.173
White and rose wine —-0.012 —-0.072 0.715 0.116 0.187
Vodka and strong liquor 0.108 0.137 0.721 —-0.041 —-0.043
Other animal fats 0.220 0.574 0.102 0.205 —0.098
Sausages various types (e.g., luncheon meat, frankfurters, bacon) 0.409 0.596 0.057 —-0.165 —-0.023
High-quality cold cuts (e.g., ham, chicken sirloin, pork loin) 0.300 0.579 —0.006 -0.212 0.146
Meat products and offal (e.g., liver, black pudding, headcheese) 0.285 0.591 0.094 0.058 —0.096
Red meat (e.g., pork, beef, veal) 0.108 0.743 —0.002 —0.001 0.003
Poultry meat and rabbit meat 0.002 0.586 0.002 —0.087 0.157
Venison 0.101 0.511 0.192 0.246 -0.176
Milk and natural milk drinks 0.212 —-0.025 0.048 —-0.021 0.693
Natural cottage cheese 0.145 0.059 0.051 0.203 0.610
Whole-meal bread —0.086 —0.096 0.005 0.148 0.528
Variance Explained (%) 13.6 115 114 9.4 8.9
Total Variance Explained (%) 54.8
Kaiser’s Measure of Sampling Adequacy: 0.803

* factor loadings > 0.5 were bolded for each dietary patterns (factors).
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3. Results

3.1. Sample Characteristics

The sociodemographic characteristics of the study participants are summarized in Table 2. The
study sample included 70.4% females and 29.6% males. More than 70% of the participants were
under 23 years of age. Around 48.8% of the participants were studying health-related majors (food
technology and human nutrition, dietetics, physiotherapy, physical education, and wellness), while
51.2% were studying other majors. Most of the participants were enrolled in bachelor and engineering
degree programs (88.7%). More than two-fifths of the participants lived in large cities (43.1%). About
three-quarters of the participants (72.9%) had a normal weight.

Table 2. Sociodemographic characteristics of participants.

Variables N =1120 %
Gend Male 331 70.4
ender Female 789 29.6
<19 404 36.1
A 20-22 388 34.6
ge
23-25 253 22.6
>26 75 6.7
Village 318 28.4
Place of residence Town (<100.000 inhabitants) 319 28.5
City (>100.000 inhabitants) 483 43.1
. Bachelor and engineering degree programs 994 88.7
Level of education Master degree programs 126 11.3
College maior Health related 547 48.8
& ) Nonhealth related 573 51.2
Underweight (BMI < 18.5) 123 11.0
. Normal weight (18.5 > BMI < 24.9) 817 729
2 &
BMI categories (kg/m™) | o veight (25.0 > BMI < 29.9) 154 138
Obesity (BMI > 30.0) 26 2.3

N—Number of participants; M—Mean; SD—Standard deviation; BMI—Body mass index.

3.2. Orthorexia Nervosa Tendency, Eating Disorders Symptoms, and Eating Habits across Gender

ON tendency was found in 28.3% of the study sample, while ED symptoms were found in 50.7%.
After grouping the respondents, including under the ON and ED categories, it was found that more
than one-third of them (37.7%) displayed only ED symptoms (“ED and without ON”), while 15.3%
exhibited only ON tendency (“ON and without ED”). Both ON tendency and ED symptoms (“ON
and ED”) were identified in 13% of the study sample, while their incidence was not found in 34%. In
the study sample, more females displayed only ED symptoms (“ED and without ON”) compared to
males (p < 0.0001), while more males displayed neither ON tendency nor ED symptoms compared to
females (p < 0.0001). No significant gender differences were observed for the other categories (“ON
and without ED” and “ON and ED”) (Table 3).

Nearly two-thirds of the participants reported that they consumed four or more meals a day
(61.1%), while more than half did not eat meals regularly (58.7%); however, no gender differences
were observed for these eating habits. Almost 70% of the students declared eating meals every 3—4 h.
More females (71.6%) declared eating meals every 3—4 h compared to males (62.3%), whereas more
males (32.0%) declared having a break of more than 4 h between meals compared to females (21.9%)
(p = 0.001). Most of the students reported that they did not skip breakfast (85.6%), dinner (92.3%), and
supper (87.9%). Moreover, more than two-fifths of the participants reported having followed a special
diet in the past (41.9%), while only 12.6% of the students reported as following a special diet currently.
No gender differences were observed for skipping meals and following a special diet currently or in
the past (Table 3).
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Table 3. Orthorexia nervosa tendency, eating disorders symptoms, and eating habits in the total sample
and gender groups.

Variables Total Sample Female Male Chi-Squared Test p-Value
N =1120 N =789 N =331

ON and without ED # (%) 171 (15.3) 111 (14.1) 60 (18.1) 297 0.085

ED and without ON # (%) 422 (37.7) 332 (40.1) 90 (27.2) 22.01 <0.0001

ON and ED 7 (%) 146 (13.0) 108 (13.7) 38 (11.5) 1.01 0.316

Neither ON nor ED n (%) 381 (34.0) 238 (30.2) 143 (43.2) 17.66 <0.0001

Number of meals a day 7 (%)

One to two meals 114 (10.2) 76 (9.6) 38 (11.5) 4.88 0.087

Three meals 321 (28.7) 214 (27.1) 107 (32.3)

Four or more meals 685 (61.1) 499 (63.3) 186 (56.2)

Regularity of eating meals 7 (%)

No 657 (58.7) 462 (58.6) 195 (58.9) 0.01 0.912

Yes 463 (41.3) 327 (41.4) 136 (41.1)

Breaks between meals 711 (%)

Less than 3 h 70 (6.3) 51 (6.5) 19 (5.7) 12.72 0.001

3-4h 771 (68.8) 565 (71.6) 206 (62.3)

More than 4 h 279 (24.9) 173 (21.9) 106 (32.0)

Skipping breakfast 1 (%)

No 959 (85.6) 685 (86.8) 274 (82.8) 3.09 0.079

Yes 161 (14.4) 104 (13.2) 57 (17.2)

Skipping dinner 1 (%)

No 1034 (92.3) 726 (92.0) 308 (93.1) 0.35 0.552

Yes 86 (7.67) 63 (8.0) 23 (6.9)

Skipping supper 1 (%)

No 984 (87.9) 686 (86.9) 298 (90.0) 2.08 0.150

Yes 136 (12.1) 103 (13.1) 33 (10.0)

Following a special diet in the past n (%)

No 651 (58.1) 448 (56.8) 203 (61.3) 1.98 0.159

Yes 469 (41.9) 341 (43.2) 128 (38.7)

Currently following a special diet 1 (%)

No 979 (87.4) 691 (87.6) 288 (87.0) 0.07 0.792

Yes 141 (12.6) 98 (12.4) 43 (13.0)

ON-orthorexia nervosa; ED—eating disorders; N—number of participants.

3.3. Associations between Orthorexia Nervosa Tendency, Eating Disorders Symptoms, Eating Habits, and
Dietary Patterns

Table 4 presents the results of the univariate logistic regression analyses showing the associations
between the groups of participants identified with ON tendency and ED symptoms, their eating habits,
and DPs. The results demonstrated that the students who consumed 1-2 or three meals a day were
less likely to display “ON and without ED” (ORs: 0.24 and 0.48, respectively) compared to those who
consumed four or more meals a day. Moreover, the students who reported eating meals irregularly
were less likely to display “ON and without ED” than those eating meals regularly (OR: 0.30). In the
case of students having longer than 4 h of break between meals, the risk of “ON and without ED” was
58% lesser (OR: 0.42) compared to those eating meals every 3—4 h. Students who reported not skipping
dinner and supper were more likely to display “ON and without ED” (ORs: 6.33 and 2.70, respectively)
than those skipping these meals. Moreover, the risk of “ON and without ED” in the students who did
not currently follow a special diet was lower (OR: 0.36) compared to those currently following such a
diet. Students who rarely consumed “High-sugar products and refined products” (bottom tertile of the
DP) were more likely to display “ON and without ED” (OR: 1.66) compared to those who frequently
consumed such products (upper tertile of the DP).
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Table 4. Associations between orthorexia nervosa tendency and eating disorders symptoms by eating habits and dietary patterns (odds ratios with 95% confidence

intervals).
ON and without ED ED and without ON ON and ED Neither ON Nor ED

Eating Habits/Dietary Patterns N =171 N =422 N =146 N =381

OR 95% CI p-Value OR 95% CI p-Value OR 95% CI p-Value OR 95% CI p-Value
Number of meals a day
One to two meals 0.24 0.09; 0.61 0.003 2.24 1.47;3.39 <0.001 0.51 0.22;1.22 0.131 0.89 0.58;1.38 0.606
Three meals 0.48 0.30; 0.75 0.001 1.40 1.05; 1.87 0.021 1.21 0.78; 1.87 0.406 0.92 0.69; 1.24 0.924
Four or more meals (ref.) 1 - - 1 - - 1 - - 1 - -
Regularity of eating meals
No 0.30 020,044  <0.0001 2.35 1.78;3.09  <0.0001 0.79 0.52;1.19 0.266 0.86 0.66; 1.12 0.271
Yes (ref.) 1 - - 1 - - 1 - - 1 - -
Breaks between meals
Less than three hours 0.83 0.38;1.79 0.825 0.57 0.23; 1.50 0.267 1.90 0.95; 3.83 0.071 1.23 0.72;2.10 0.443
More than four hours 0.42 0.25;0.71 0.001 1.49 1.12;2.01 0.007 0.83 0.50; 1.37 0.461 1.01 0.74;1.36 0.983
Three to four hours (ref.) 1 - - 1 - - 1 - - 1 - -
Skipping breakfast
No 1.52 0.85;2.74 0.158 0.76 0.54; 1.09 0.137 1.24 0.67;2.27 0.498 1.02 0.71; 1.46 0.933
Yes (ref.) 1 - - 1 - - 1 - - 1 - -
Skipping dinner
No 6.33 1.54; 26.07 0.011 0.56 0.35; 0.89 0.014 1.79 0.71;4.53 0.221 0.93 0.58; 1.49 0.756
Yes (ref.) 1 - - 1 - - 1 - - 1 - -
Skipping supper
No 2.70 1.23;5.93 0.013 0.59 0.41; 0.87 0.008 1.51 0.74; 3.08 0.254 1.04 0.70; 1.55 0.840
Yes (ref.) 1 - - 1 - - 1 - - 1 - -
Following a special diet in the past
No 0.81 0.56;1.92 0.290 0.74 0.57; 0.96 0.026 0.34 0.23;0.52  <0.0001 2.69 1.69;4.28  <0.0001
Yes (ref.) 1 - - 1 - - 1 - - 1 - -
Currently following a special diet
No 0.36 0.23;0.54  <0.0001 0.40 0.26;0.62  <0.0001 0.26 0.17;0.38  <0.0001 2.65 1.69;4.17  <0.0001

Yes (ref.) 1
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ON and without ED ED and without ON ON and ED Neither ON Nor ED

Eating Habits/Dietary Patterns N =171 N = 422 N = 146 N = 381

OR 95% CI p-Value OR 95% CI p-Value OR 95% CI p-Value OR 95% CI p-Value
“High-sugar products and refined
products” DP
Bottom tertile 1.66 1.05; 2.64 0.032 0.98 0.72;1.35 0.931 1.67 0.98;2.82 0.050 0.66 0.48;0.90 0.009
Middle tertile 1.27 0.78; 2.04 0.336 1.18 0.86; 1.61 0.291 1.54 0.91; 2.62 0.109 0.65 0.47;0.89 0.007
Upper tertile (ref.) 1 - - 1 - - 1 - - 1 - -
“Meat and meat products” DP
Bottom tertile 1.12 0.72;1.75 0.616 0.86 0.63;1.18 0.355 0.58 0.34; 0.98 0.043 1.34 0.98; 1.84 0.071
Middle tertile 0.88 0.55; 1.39 0.583 1.14 0.83; 1.56 0.414 1.01 0.63; 1.62 0.965 0.92 0.67;1.28 0.619
Upper tertile (ref.) 1 - - 1 - - 1 - - 1 - -
“Alcohol” DP
Bottom tertile 1.26 0.79; 1.99 0.909 1.02 0.74; 1.40 0.896 0.72 0.43;1.20 0.209 0.99 0.72; 1.36 0.973
Middle tertile 1.14 0.72;1.81 0.567 1.23 0.90; 1.68 0.189 0.88 0.54;1.43 0.612 0.79 0.58; 1.09 0.159
Upper tertile (ref.) 1 - - 1 - - 1 - - 1 - -
“High-fiber products and nuts” DP
Bottom tertile 0.87 0.55; 1.36 0.529 1.14 0.83; 1.56 0.428 1.16 0.71; 1.87 0.558 0.89 0.65;1.22 0.461
Middle tertile 0.84 0.54;1.32 0.456 1.34 0.98;1.83 0.070 0.78 0.46; 1.32 0.347 0.88 0.64;1.22 0.460
Upper tertile (ref.) 1 - - 1 - - 1 - - 1 - -
“Dairy products and whole-meal bread”
DpP
Bottom tertile 091 0.57; 1.45 0.688 0.99 0.73; 1.35 0.959 0.79 0.47;1.33 0.377 1.15 0.84; 1.59 0.382
Middle tertile 1.15 0.74; 1.75 0.531 0.87 0.63; 1.18 0.364 1.08 0.66; 1.75 0.763 1.05 0.76; 1.44 0.781
Upper tertile (ref.) 1 - - 1 - - 1 - - 1 - -

Ref., reference group; OR, point estimate (eP ); (95% CI), 95% Wald Confidence; ON-orthorexia nervosa; ED-eating disorders; DP-dietary patterns.
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Students who consumed 1-2 or three meals a day were more likely to display only ED symptoms
(“ED and without ON”) compared to those who consumed four or more meals a day (ORs: 2.24 and
1.40, respectively). Similarly, the students who declared eating meals irregularly and having a break
longer than 4 h between meals were more likely to show only ED symptoms (“ED and without ON”)
compared to those eating meals regularly and having 3—4 h of break between meals (ORs: 2.35 and
1.49, respectively). By contrast, the students who reported not skipping dinner and supper were less
likely to display only ED symptoms (“ED and without ON”) compared to those skipping these meals
(ORs: 0.56 and 0.59, respectively). In addition, the students who reported as not having followed a
special diet in the past or following such a diet currently were less likely to display only ED symptoms
(“ED and without ON”) compared to those who followed such a diet (ORs: 0.74 and 0.40, respectively).
No significant associations were observed between displaying only ED symptoms (“ED and without
ON”) and the identified DPs (Table 4).

The risk of displaying both ON tendency and ED symptoms (“ON and ED”) was lower in students
who did not follow a special diet in the past or currently (ORs: 0.34 and 0.26, respectively) than those
who followed such a diet. No significant associations were observed between “ON and ED” and other
eating habits. Students in the bottom tertile of the DP “high-sugar products and refined products”
were more likely to display “ON and ED” (OR: 1.67) compared to those in the upper tertile of this DP.
Moreover, students who rarely consumed meat and meat products (bottom tertile of the DP “meat and
meat products”) were less likely to display “ON and ED” (OR: 0.58) than those in the upper tertile of
this DP.

It was found that the students who did not follow a special diet in the past or currently were more
likely to be in the category “neither ON nor ED” (ORs: 2.69 and 2.65, respectively) compared to those
who followed such a diet. Students who rarely consumed high-sugar and refined products (the bottom
tertile of the DP) were less likely to display ON tendency and ED symptoms (“neither ON nor ED”)
compared to those in the upper tertile of the DP “high-sugar products and refined products” (OR:
0.66). No significant associations were found for the DP “neither ON nor ED” with other DPs or eating
habits, except following a special diet.

4. Discussion

In this study, we assessed the occurrence of ON tendency and ED symptoms in a large group of
Polish students studying various majors. By applying the ORTO-15 questionnaire and a cut-off age of
35, ON tendency was identified in 28.3% of the study sample, which was consistent with the results of
other studies using this cut-off point [33,35]. According to some researchers, lowering the cut-off from
the recommended score of 40 to 35 allows for better identification of the ON tendency [32-34].

In our study;, it was found that almost half of the people with the ON tendency also displayed
ED symptoms. The relationship between the ON tendency and ED symptoms is complex and not
clear enough and hence needs to be studied in detail [36]. In some studies, ON was indicated as a
predictor of ED. The risk of developing ON tendency was five-fold higher in ED patients compared to
healthy people [37]. Although ON tendency may precede ED, it may also occur during the remission
phase of ED [36]. While some researchers consider ED as a risk factor for ON tendency [8], ED is also
pointed out as a negative predictor of ON [38]. Although our cross-sectional research did not allow
understanding the causal relationship between ON tendency and ED symptoms, their coexistence in
13% of the study sample, which included half of the students who showed ON tendency, confirmed
the relationship between ON and ED.

In the present study, we noted that a high proportion of people were showing only ED symptoms
(37.7%) in our study sample. In other studies conducted among students in nine countries, the incidence
of ED symptoms ranged from 2.2% to 29.1% [39]. This finding of a larger percentage of Polish students
with ED symptoms compared to the other studies included in the meta-analysis may have resulted
from the use of a different tool for assessing ED symptoms [39]. The ESP questionnaire used in our
study [28] is a self-descriptive tool that measures only the symptoms of ED but does not allow clinical
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diagnosis. Although such tools have limitations, they are useful for monitoring subclinical or threshold
ED symptoms [39]. The rates of occurrence of ED symptoms among the study sample shown by
our results exceed those of the general population, which are 0.9% for AN, 1.5% for BN, and 3.5%
for binge eating disorder (BED) [40]. The higher incidence of ED symptoms observed in students in
comparison with the general population can be explained by referring to the specifics of this age group.
Some researchers suggest that starting education, increasing autonomy, stress, social pressure, and low
self-esteem may lead to a change in eating behaviors, especially to avoid weight gain, in students [41].

In addition to the student status, gender can be a factor influencing the occurrence of ED [42].
Research findings indicate that AN, BN, and BED are more commonly found among women than
men [43—46]. Similarly, in our study, more women showed the symptoms of ED. Some studies also
indicate a higher incidence of ON tendency in women [15,47,48], but this was not confirmed by our
results. Women show a specific attitude toward food and body weight due to their desire to achieve
or maintain a slim figure [49]. Thus, women give more importance to diet [50]. Nevertheless, in our
sample, we observed a higher percentage of women eating meals at the recommended intervals (i.e.,
every 3—4 h) [51], which confirms their higher concern for diet [52]. In the case of other eating habits,
no differences were found between men and women. This can be explained by the greater influence of
age (student status) [41] than gender on the eating behaviors of the study sample.

Students who displayed only ED symptoms (“ED and without ON”) were characterized by
unhealthy eating behaviors. They consumed less than the recommended number of meals, ate
irregularly and with a break of more than 4 h between meals, and skipped dinner and supper. Similar
eating habits, including having long breaks between meals and skipping meals [53], have been reported
in a study on AN patients with binge eating or purging behavior. In the present study, the relationship
between ED symptoms (“ED and without ON”) and the identified dietary patterns was not identified.
Therefore, it can be assumed that ED is not associated with the frequency of eating food products but
with specific eating habits [54], including following a special diet, as the participants with such eating
habits declared the use of special diets both currently and in the past.

Our results indicated that people with ON tendency (“ON and without ED”) showed more
positive eating behaviors compared to the other people. A higher percentage of these people were
found to eat four or more meals a day, eat meals regularly, have a 3—4 h break between meals, and
to not skip dinner and supper. In addition, these people less frequently consumed sugar-rich and
refined products than others, and so their diet contained less sugar and salt. According to Barrada and
Roncero [38], orthorexia contains two dimensions, i.e., pathological and non-pathological interest in
healthy eating. While the pathological dimension of orthorexia is associated to negative affect and
the fear of unhealthy eating, non-pathological interest in healthy eating is associated with the choice
of healthy food and may serve as a protective factor against emotional distress [55]. Furthermore,
orthorexia shares a primary component with restrained eating, i.e., self-imposed restriction of permitted
food [56]. Nevertheless, orthorexia is focused on food quality and not quantity [1]. Therefore, the
question then arises whether orthorexia should be considered as analogous to restricted nutrition, or
as a new style of food. Some researchers suggest that orthorexic eating behavior is a new variant of
eating behavior [55]. However, these more adequate eating behaviors can also cause health risks if
they get worse and became obsessive. Thus, ON tendency can be seen as desirable (healthy eating)
and having high social acceptance [57], but it may also increase the risk of developing ON.

By contrast, people who showed both ON tendency and ED symptoms (“ON and ED”) did not
stand out in terms of eating behaviors, except for following a special diet. Similar to people showing
only ED symptoms, people who showed both “ED and ON” declared the use of a special diet both
currently and in the past. It can be assumed that due to the contrasting eating habits of people showing
only ON tendency (“ON and without ED”) and only ED symptoms (“ED and without ON”), no
differences were found in the eating habits of people within the group “ON and ED.” In addition, these
people were characterized by less frequent consumption of sugar-rich and refined products, which was
confirmed by the results of the previous studies on ON [10,26,27] and both AN subtypes—restrictive
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and binge eating or purging [58,59]. At the same time, people who showed both ON tendency and ED
symptoms (“ON and AN”) often consumed meat and meat products (upper tertile of DP). This may
be due to the fact that meat products are rich in animal protein that increases only lean body mass
and not fat mass [58]. Moreover, the change in eating behaviors seen in people with ED is usually
associated with the perceived “fattening” effect [60], which could have contributed to the more frequent
consumption of meat and meat products and reduced consumption of sugar-rich and refined products.
It can also be assumed that, in people with both ON tendency and ED symptoms, the occurrence of the
former was not associated with the use of a vegetarian or vegan diet [56,61].

Among the students who declared that they were currently following a special diet, ON tendency
and ED symptoms were found both separately and in combination. Among those who reported the use
of a special diet in the past, only the ON tendency (“ON and without ED”) was observed. By contrast,
people who did not display ON tendency or ED symptoms (“neither ON nor ED”) were more than
2.5 times more likely to have not followed any diet currently or in the past. Thus, the use of a special
diet should be considered as the most important predictor of various types of eating disorders. The
use of a special diet both in the past and currently increased the risk of the simultaneous occurrence
of ON tendency and ED symptoms to the greatest extent. In addition, this can be associated with
concern for the quality of food consumed and the elimination of certain groups of food products [62].
A previous study found that more than half of the ED patients had followed a vegetarian diet in the
past, while almost 24% of them are currently vegetarians [63]. In addition, a relationship has been
observed between ON tendency and the use of vegetarian and vegan diets [56,61]. Some researchers
suggest that vegetarianism and veganism can be a socially acceptable way to avoid certain foods or
certain eating situations and used as a mask to hide ED [24,62,63]. However, our results that indicated
the frequent consumption of meat and meat products by people with both the ON tendency and ED
symptoms (“ON and ED”) suggest that they did not follow a vegetarian diet. Thus, it can be assumed
that these people followed other special diets rather than vegetarian or vegan ones.

Dietary patterns that were based on the frequency of food consumption did not show large
differences between the groups identified with ON tendency and ED symptoms, except for “high-sugar
products and refined products” and “meat and meat products.” However, the usefulness of DPs
has been confirmed in previous studies [64,65]. Therefore, the frequency of food consumption may
not serve as a good indicator for assessing the nutritional specificity of both disorders. In turn, it is
suggested to consider the amount of food consumed to identify the dietary patterns of people displaying
disordered eating behaviors in further research. In our study, we did not find any relationship between
the occurrence of ED symptoms (“ED and without ON”) and DPs, except for “high-sugar products
and refined products.” Our results indicated a higher risk of ON tendency, both with and without ED
symptoms, in the group of people rarely consuming these products who represented the bottom tertile
of this DP. However, frequent consumption of these products (the upper tertile of this DP) decreased
the chances of displaying ON tendency and ED symptoms. Products included in this category have a
high content of sugar and salt, which is the reason for their elimination from the diet by people with
ON tendency and ED symptoms [9,41].

Strengths and Limitations

Our study has some limitations that should be acknowledged. ORTO-15 is used by most
researchers to identify ON because this tool has been considered as the gold standard for a long
time [14]. Nevertheless, it has a few drawbacks with respect to identifying the ON tendency [13]. These
include psychometric aspects, such as instability of the internal structure, low internal consistency,
uncertainties associated with the scoring system and score interpretation, and limitations of construct
validity, as well as the high prevalence of ON tendency [14,18]. According to Dunn and Bratman [2],
ORTO-15 does not allow distinguishing between healthy eating and pathological healthy eating.
Therefore, some researchers suggest using other tools to measure the ON tendency, such as the Teruel
Orthorexia Scale (TOS) [38], the Diisseldorfer Orthorexia Scale (DOS) [66], and the Eating Habits
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Questionnaire (EHQ) [67]. The psychometric properties of these tools have been tested, showing good
internal consistency, good test-retest reliability, and good construct validity [38,66,67]. Therefore, given
the validity and reliability of data from these tools, they are good alternative to measuring of ON
tendency for ORTO-15 questionnaire [61,68,69]. In spite of its limitations, ORTO-15 is frequently used
as it allows comparing the results obtained. For this reason, we used this questionnaire, and it was also
used earlier in a study of the Polish population [16].

Because our study sample included students, the results cannot be generalized to the Polish
population, or even to people under the age of 35. We focused on students because this group is often
shown to experience ON [35,70]. Self-reported data may have also contributed to potential bias when
BMI was calculated. Lastly, this was a cross-sectional study and did not allow us to assess the causality
of relationships between the variables.

The strength of our study is that it included a large number of students from several universities
located in various regions of the country. Moreover, to the best of our knowledge, this study is the first
to identify ON tendency and ED symptoms in one study sample and treat participants with individual
symptoms and both symptoms separately. In addition, dietary restrictions and the frequency of
selected eating habits as well as dietary patterns were used to assess eating behaviors.

5. Conclusions

In the present study, students showing ON tendency (without ED symptoms) were found to
exhibit more adequate eating behaviors. By contrast, students showing only ED symptoms were
characterized by eating behaviors that were more adverse to health. The differences observed in eating
behaviors between the two groups confirmed the differences between ON and ED, thus pointing to
the need to distinguish them and learn more about their specificity. However, the use of a special
diet in the past or currently was associated with both ON tendency and ED symptoms. In addition,
both separate and combined symptoms of ON and ED were found to be related to dieting, indicating
that following a special diet may increase the risk of eating disorders. The occurrence of ON and
the occurrence of ED were associated with specific eating habits. People with ON tendency were
more likely to display healthy eating habits, including eating four or more meals a day, regular eating,
and no skipping of meals, while the reverse was found in people with ED symptoms. The lack of a
relationship between the ON tendency and dietary patterns, with the exception of “high-sugar products
and refined products,” and at the same time, more healthy eating habits indicated that the occurrence
of ON tendency in the study sample was more closely associated with healthy eating than with the
obsession with healthy eating. Moreover, the combined ON tendency and ED symptoms showed no
relationship with the eating habits, which is an effect of overlapping of the specifics of both types of
eating disorders. This can be a barrier to detecting impaired nutrition because the number of meals
consumed, the regularity of meals, and skipping of meals are easy-to-observe indicators of healthy
eating. Our findings, especially the coexistence of ON tendency and ED symptoms, provide new
information and indicate the direction of future research, but in order to confirm them, this research
should be repeated and expanded with more sensitive and validated tools that can better identify ON
tendency and ED symptoms. Thus, there is still a need for further research involving the use of more
sensitive tools that can better identify ON tendency and ED symptoms, as well as dietary patterns.

Author Contributions: M.P. made substantial contributions to the study conception, design, and data acquisition;
M.P. analyzed the data; M.P. and M.]J.-Z. interpreted the data and wrote the manuscript; M.J.-Z. was involved
in critically revising the manuscript. Both authors have given their approval to the manuscript submitted. All
authors have read and agreed to the published version of the manuscript.

Funding: The research was financed by the Polish Ministry of Science and Higher Education with funds of
the Faculty of Human Nutrition and Consumer Sciences, Warsaw University of Life Sciences (WULS), for
scientific research.

Acknowledgments: We wish to thank all our study participants for their participation.

Conflicts of Interest: The authors declare that they have no conflict of interest.



Nutrients 2020, 12,218 14 of 17

References

1.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Bratman, S.; Knight, D. Healthy Food Junkies: Overcoming the Obsession with Healthful Eating; Broadway Books:
New York, NY, USA, 2000.

Dunn, T.M.; Bratman, S. On orthorexia nervosa: A review of the literature and proposed diagnostic criteria.
Eat. Behav. 2016, 21, 11-17. [CrossRef] [PubMed]

Cena, H.; Barthels, F.; Cuzzolaro, M.; Bratman, S.; Brytek, A.; Thomas, M.; Varga, M.; Missbach, B.; Donini, L.M.
Definition and diagnostic criteria for orthorexia nervosa: A narrative review of the literature. Eat. Weight
Disord. Stud. Anorexia Bulim. Obes. 2019, 24, 209-246. [CrossRef] [PubMed]

Koven, N.S.; Abry, A. The clinical basis of orthorexia nervosa: Emerging perspectives. Neuropsychiatr. Dis.
Treat. 2015, 11, 385-394. [CrossRef] [PubMed]

Kniippel, A.; Kjaersdam, G.; Jakobsen, H. Research in Developmental Disabilities Quality of life in adolescents
and adults with autism spectrum disorder: Results from a nationwide Danish survey using self- reports and
parental proxy-reports. Res. Dev. Disabil. 2018, 83, 247-259. [CrossRef]

Costa, C.B.; Hardan-Khalil, K.; Gibbs, K. Orthorexia Nervosa: A Review of the Literature. Issues Ment. Health
Nurs. 2017, 38, 980-988. [CrossRef]

American Psychiatric Associaton. Diagnostic and Statistical Manual of Mental Disorders DSM-5; American
Psychiatric Publishing: Arlington, VA, USA, 2013.

Segura-Garcia, C.; Ramacciotti, C.; Rania, M.; Aloi, M.; Caroleo, M.; Bruni, A.; Gazzarrini, D.; Sinopoli, F.;
De Fazio, P. The prevalence of orthorexia nervosa among eating disorder patients after treatment. Eat. Weight
Disord. 2015, 20, 161-166. [CrossRef]

Brytek-Matera, A. Orthorexia nervosa—An eating disorder, obsessive-compulsive disorder or disturbed
eating habit? Arch. Psychiatry Psychother. 2012, 14, 55-60. [CrossRef]

Plichta, M.; Jezewska-Zychowicz, M.; Gebski, J. Orthorexic Tendency in Polish Students: Exploring
Association with Dietary Patterns, Body Satisfaction and Weight. Nutrients 2019, 11, 100. [CrossRef]
Brytek-Matera, A.; Rogoza, R.; Gramaglia, C.; Zeppegno, P. Predictors of orthorexic behaviours in patients
with eating disorders: A preliminary study. BMC Psychiatry 2015, 15, 252. [CrossRef]

Donini, L.M.; Marsili, D.; Graziani, M.P.; Imbriale, M.; Cannella, C. Orthorexia nervosa: Validation of a
diagnosis questionnaire. Eat. Weight Disord. 2005, 10, e28-e32. [CrossRef]

Missbach, B.; Dunn, T.M.; Konig, ].S. We need new tools to assess Orthorexia Nervosa. A commentary
on “Prevalence of Orthorexia Nervosa among College Students Based on Bratman’s Test and Associated
Tendencies”. Appetite 2017, 108, 521-524. [CrossRef] [PubMed]

Roncero, M,; Barrada, J.R.; Perpifid, C. Measuring Orthorexia Nervosa: Psychometric Limitations of the
ORTO-15. Span. J. Psychol. 2017, 20, 41. [CrossRef] [PubMed]

Arusoglu, G.; Kabakgi, E.; Koksal, G.; Merdol, T.K. Orthorexia Nervosa and Adapta on of ORTO-11 into
Turkish. Turkish J. Psychiatry 2008, 19, 1-9.

Stochel, M.; Janas-Kozik, M.; Zejda, J.E.; Hyrnik, J.; Jelonek, I.; Siwiec, A. Validation of ORTO-15 Questionnaire
in the group of urban youth aged 15-21. Psychiatr. Pol. 2015, 49, 119-134. [CrossRef] [PubMed]

Missbach, B.; Hinterbuchinger, B.; Dreiseitl, V.; Zellhofer, S.; Kurz, C.; Konig, ]. When eating right, is measured
wrong! A validation and critical examination of the ORTO-15 questionnaire in German. PLoS ONE 2015, 10,
e0135772. [CrossRef] [PubMed]

Varga, M.; Thege, B.K,; Dukay-Szab¢, S.; Tury, E; van Furth, E.F. When eating healthy is not healthy:
Orthorexia nervosa and its measurement with the ORTO-15 in Hungary. BMC Psychiatry 2014, 14, 59.
[CrossRef]

Dell’Osso, L.; Abelli, M.; Carpita, B.; Pini, S.; Castellini, G.; Carmassi, C.; Ricca, V. Historical evolution of the
concept of anorexia nervosa and relationships with orthorexia nervosa, autism, and obsessive-compulsive
spectrum. Neuropsychiatr. Dis. Treat. 2016, 12, 1651-1660. [CrossRef]

Catalina Zamora, M.L.; Bonaechea, B.; Sanchez, G.; Rial, R. Orthorexia nervosa. A new eating behavior
disorder? Actas Esp. Psiquiatr. 2005, 33, 66—68.

Olejniczak, D.; Bugajec, D.; Panczyk, M.; Brytek-Matera, A.; Religioni, U.; Czerw, A.; Grabczewska, A.;
Juszczyk, G.; Jablkowska-Goérecka, K.; Staniszewska, A. Analysis concerning nutritional behaviors in the
context of the risk of orthorexia. Neuropsychiatr. Dis. Treat. 2017, 13, 543-550. [CrossRef]


http://dx.doi.org/10.1016/j.eatbeh.2015.12.006
http://www.ncbi.nlm.nih.gov/pubmed/26724459
http://dx.doi.org/10.1007/s40519-018-0606-y
http://www.ncbi.nlm.nih.gov/pubmed/30414078
http://dx.doi.org/10.2147/NDT.S61665
http://www.ncbi.nlm.nih.gov/pubmed/25733839
http://dx.doi.org/10.1016/j.ridd.2018.09.004
http://dx.doi.org/10.1080/01612840.2017.1371816
http://dx.doi.org/10.1007/s40519-014-0171-y
http://dx.doi.org/10.1016/S0924-9338(14)77967-2
http://dx.doi.org/10.3390/nu11010100
http://dx.doi.org/10.1186/s12888-015-0628-1
http://dx.doi.org/10.1007/BF03327537
http://dx.doi.org/10.1016/j.appet.2016.07.010
http://www.ncbi.nlm.nih.gov/pubmed/27401768
http://dx.doi.org/10.1017/sjp.2017.36
http://www.ncbi.nlm.nih.gov/pubmed/28929989
http://dx.doi.org/10.12740/PP/25962
http://www.ncbi.nlm.nih.gov/pubmed/25844415
http://dx.doi.org/10.1371/journal.pone.0135772
http://www.ncbi.nlm.nih.gov/pubmed/26280449
http://dx.doi.org/10.1186/1471-244X-14-59
http://dx.doi.org/10.2147/NDT.S108912
http://dx.doi.org/10.2147/NDT.S129660

Nutrients 2020, 12,218 15 0f 17

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.
32.

33.

34.

35.

36.

37.
38.

39.

40.

41.

42.

Cigekoglu, P; Tuncay, G.Y. A Comparison of Eating Attitudes Between Vegans/Vegetarians and
Nonvegans/Nonvegetarians in Terms of Orthorexia Nervosa. Arch. Psychiatr. Nurs. 2018, 32, 200-205.
[CrossRef]

Herranz Valera, J.; Acufa Ruiz, P.; Romero Valdespino, B.; Visioli, F. Prevalence of orthorexia nervosa among
ashtanga yoga practitioners: A pilot study. Eat. Weight Disord. 2014, 19, 469-472. [CrossRef] [PubMed]
Brytek-Matera, A.; Czepczor-Bernat, K.; Jurzak, H.; Kornacka, M.; Kolodziejczyk, N. Strict health-oriented
eating patterns (orthorexic eating behaviours) and their connection with a vegetarian and vegan diet. Eat.
Weight Disord. Stud. Anorexia Bulim. Obes. 2018. [CrossRef]

Dittfeld, A.; Gwizdek, K.; Jagielski, P; Brzek, J.; Ziora, K. A Study on the relationship between orthorexia and
vegetarianism using the BOT (Bratman Test for Orthorexia). Psychiatr. Pol. 2017, 51, 1133-1144. [CrossRef]
[PubMed]

Kazmierczak, N.; Lukasiewicz, K.; Niedzielski, A. The outlook, behavior and eating habits occurring in the
course of orthorexia nervosa. Nurs. Public Health 2017, 7, 125-133. [CrossRef]

Plichta, M.; Jezewska-zychowicz, M. Eating behaviors, attitudes toward health and eating, and symptoms of
orthorexia nervosa among students. Appetite 2019, 137, 114-123. [CrossRef] [PubMed]
Bialokoz-Kalinowska, I.; Kierus, K.; Piotrowska-Jastrzebska, J. Eating disorders in adolescents—An initial
diagnose in general physician practice. Pediatr. Med. Rodz. 2011, 8, 298-303.

Niedzwiedzka, E.; Wadolowska, L.; Kowalkowska, ]. Reproducibility of A Non-Quantitative Food Frequency
Questionnaire (62-Item FFQ-6) and PCA-Driven Dietary Pattern Identification in 13-21-Year-Old Females.
Nutrients 2019, 11, 2183. [CrossRef]

World Health Organization. Body Mass Index—BMI. Available online: http://www.euro.who.int/en/health-
topics/disease-prevention/nutrition/a-healthy-lifestyle/body-mass-index-bmi (accessed on 12 November
2019).

Field, A. Discovering Statistics Using SPSS, 3rd ed.; Sage Publications: London, UK, 2009.

Ramacciotti, C.E.; Perrone, P.; Coli, E.; Burgalassi, A.; Conversano, C.; Massimetti, G.; Dell'Osso, L. Orthorexia
nervosa in the general population: A preliminary screening using a self-administered questionnaire
(ORTO-15). Eat. Weight Disord. 2011, 16, e127-130. [CrossRef]

Segura-Garcia, C.; Papaianni, M.C.; Caglioti, F; Procopio, L.; Nistico, C.G.; Bombardiere, L.; Ammendolia, A.;
Rizza, P.; De Fazio, P.; Capranica, L. Orthorexia nervosa: A frequent eating disordered behavior in athletes.
Eat. Weight Disord. 2012, 17, 226-233. [CrossRef]

Chaki, B,; Pal, S.; Bandyopadhyay, A. Exploring scientific legitimacy of orthorexia nervosa: A newly emerging
eating disorder. J. Hum. Sport Exerc. 2013, 8, 1045-1053. [CrossRef]

Bo, S.; Zoccali, R.; Ponzo, V.; Soldati, L.; De Carli, L.; Benso, A.; Fea, E.; Rainoldi, A.; Durazzo, M.; Fassino, S.;
et al. University courses, eating problems and muscle dysmorphia: Are there any associations? J. Transl.
Med. 2014, 12, 1-8. [CrossRef] [PubMed]

Gramaglia, C.; Gambaro, E.; Delicato, C.; Marchetti, M.; Sarchiapone, M.; Ferrante, D.; Roncero, M.;
Perpina, C.; Brytek-matera, A.; Wojtyna, E.; et al. Orthorexia nervosa, eating patterns and personality traits:
A cross-cultural comparison of Italian, Polish and Spanish university students. BMC Psychiatry 2019, 19, 235.
[CrossRef] [PubMed]

Scarff, ].R. Orthorexia Nervosa: An Obsession With Healthy Eating. Fed. Pract. 2017, 34, 36-39. [PubMed]
Barrada, J.R.; Roncero, M. Bidimensional Structure of the Orthorexia: Development and Initial Validation of
a New Instrument. An. Psicol. 2018, 34, 283. [CrossRef]

Jahrami, H.; Sater, M.; Abdulla, A ; Islam, A.; Ahmed, F. Eating disorders risk among medical students: A
global systematic review and meta-analysis. Eat. Weight Disord. Stud. Anorexia Bulim. Obes. 2018. [CrossRef]
De Vos, J.A.; Radstaak, M.; Bohlmeijer, E.T. Having an Eating Disorder and Still Being Able to Flourish?
Examination of Pathological Symptoms and Well-Being as Two Continua of Mental Health in a Clinical
Sample. Front. Psychol. 2018, 9, 2145. [CrossRef]

Bundros, J.; Clifford, D.; Silliman, K.; Neyman Morris, M. Prevalence of Orthorexia nervosa among college
students based on Bratman’s test and associated tendencies. Appetite 2016, 101, 86-94. [CrossRef]
Keski-Rahkonen, A.; Mustelin, L. Epidemiology of eating disorders in Europe: Prevalence, incidence,
comorbidity, course, consequences, and risk factors. Curr. Opin. Psychiatry 2016, 29, 340-345. [CrossRef]


http://dx.doi.org/10.1016/j.apnu.2017.11.002
http://dx.doi.org/10.1007/s40519-014-0131-6
http://www.ncbi.nlm.nih.gov/pubmed/24852286
http://dx.doi.org/10.1007/s40519-018-0563-5
http://dx.doi.org/10.12740/PP/75739
http://www.ncbi.nlm.nih.gov/pubmed/29432508
http://dx.doi.org/10.17219/pzp/66328
http://dx.doi.org/10.1016/j.appet.2019.02.022
http://www.ncbi.nlm.nih.gov/pubmed/30840875
http://dx.doi.org/10.3390/nu11092183
http://www.euro.who.int/en/health-topics/disease-prevention/nutrition/a-healthy-lifestyle/body-mass-index-bmi
http://www.euro.who.int/en/health-topics/disease-prevention/nutrition/a-healthy-lifestyle/body-mass-index-bmi
http://dx.doi.org/10.1007/BF03325318
http://dx.doi.org/10.3275/8272
http://dx.doi.org/10.4100/jhse.2013.84.14
http://dx.doi.org/10.1186/s12967-014-0221-2
http://www.ncbi.nlm.nih.gov/pubmed/25095736
http://dx.doi.org/10.1186/s12888-019-2208-2
http://www.ncbi.nlm.nih.gov/pubmed/31362720
http://www.ncbi.nlm.nih.gov/pubmed/30766283
http://dx.doi.org/10.6018/analesps.34.2.299671
http://dx.doi.org/10.1007/s40519-018-0516-z
http://dx.doi.org/10.3389/fpsyg.2018.02145
http://dx.doi.org/10.1016/j.appet.2016.02.144
http://dx.doi.org/10.1097/YCO.0000000000000278

Nutrients 2020, 12,218 16 of 17

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

Fisher, M.M.; Rosen, D.S.; Ornstein, R.M.; Mammel, K.A.; Katzman, D.K.; Rome, E.S.; Callahan, S.T.;
Malizio, J.; Kearney, S.; Walsh, B.T. Characteristics of Avoidant/Restrictive Food Intake Disorder in Children
and Adolescents: A “new disorder” in DSM-5. |. Adolesc. Heal. 2014, 55, 49-52. [CrossRef]

Norris, M.L.; Robinson, A.; Obeid, N.; Harrison, M.; Spettigue, W.; Henderson, K. Exploring
avoidant/restrictive food intake disorder in eating disordered patients: A descriptive study. Int. ]
Eat. Disord. 2014, 47, 495-499. [CrossRef]

Afifi, T.O.; Sareen, J.; Fortier, J; Taillieu, T.; Turner, S.; Cheung, K.; Henriksen, C.A. Child maltreatment and
eating disorders among men and women in adulthood: Results from a nationally representative United
States sample. Int. J. Eat. Disord. 2017, 50, 1281-1296. [CrossRef] [PubMed]

Brown, K.L.; LaRose, J.G.; Mezuk, B. The relationship between body mass index, binge eating disorder and
suicidality. BMC Psychiatry 2018, 18, 196. [CrossRef]

Eriksson, L.; Baigi, A.; Marklund, B.; Lindgren, E.C. Social physique anxiety and sociocultural attitudes
toward appearance impact on orthorexia test in fitness participants. Scand. . Med. Sci. Sport. 2008, 18,
389-394. [CrossRef] [PubMed]

Koven, N.S.; Senbonmatsu, R. A neuropsychological evaluation of orthorexia nervosa. Open |. Psychiatry
2013, 3, 214-222. [CrossRef]

Tavolacci, M.P,; Richard, L.; Meyrignac, G.; Pierre, D. Eating Disorders and Associated Health Risks Among
University Students. |. Nutr. Educ. Behav. 2015, 47, 412-421. [CrossRef]

Ek, S. Gender differences in health information behaviour: A Finnish population-based survey. Health Promot.
Int. 2015, 30, 736-745. [CrossRef]

Jarosz, M. Normy Zywienia dla Populacji Polski; Instytut Zywnosci i Zywienia: Warszawa, Poland, 2017.
Thompson, A.E.; Anisimowicz, Y.; Miedema, B.; Hogg, W.; Wodchis, W.P.; Aubrey-Bassler, K. The influence
of gender and other patient characteristics on health care-seeking behaviour: A QUALICOPC study. BMC
Fam. Pract. 2016, 17, 38. [CrossRef]

De Young, K.P; Lavender, ].M.; Steffen, K.; Wonderlich, S.A.; Engel, S.G.; Mitchell, J.E.; Crow, S.J.;
Peterson, C.B.; Grange, D.L.; Wonderlich, J.; et al. Restrictive Eating Behaviors are a Non-Weight-Based
Marker of Severity in Anorexia Nervosa. Int. ]. Eat. Disord. 2013, 46, 849-854. [CrossRef]

Gianini, L.; Phil, Y.L.; Wang, Y.; Attia, E.; Walsh, T.; Steinglass, ]. Abnormal eating behavior in video-recorded
meals in anorexia nervosa. Eat. Behav. 2015, 19, 28-32. [CrossRef]

Barthels, F,; Barrada, ].R.; Roncero, M. Orthorexia nervosa and healthy orthorexia as new eating styles. PLoS
ONE 2019, 14, €0219609. [CrossRef]

Barthels, F.; Meyer, F.; Pietrowsky, R. Orthorexic and restrained eating behaviour in vegans, vegetarians, and
individuals on a diet. Eat. Weight Disord. Stud. Anorexia Bulim. Obes. 2018, 23, 159-166. [CrossRef] [PubMed]
Simpson, C.C.; Mazzeo, S.E. Attitudes toward orthorexia nervosa relative to DSM-5 eating disorders. Int. J.
Eat. Disord. 2017, 50, 781-792. [CrossRef] [PubMed]

Segura-garcia, C.; De Fazio, P,; Sinopoli, F; De Masi, R.; Brambilla, F. Food choice in disorders of eating
behavior: Correlations with the psychopathological aspects of the diseases. Compr. Psychiatry 2014, 46,
280-290. [CrossRef] [PubMed]

Jiang, T.; Soussignan, R.; Rigaud, D.; Schaal, B. Pleasure for visual and olfactory stimuli evoking energy-dense
foods is decreased in anorexia nervosa. Psychiatry Res. 2010, 180, 42—47. [CrossRef]

Asarian, L.; Geary, N. Modulation of appetite by gonadal steroid hormones. Philos. Trans. R. Soc. 2006, 361,
1251-1263. [CrossRef] [PubMed]

Chard, C.A.; Hilzendegen, C.; Barthels, F.; Stroebele-Benschop, N. Psychometric evaluation of the English
version of the Diisseldorf Orthorexie Scale (DOS) and the prevalence of orthorexia nervosa among a U.S.
student sample. Eat. Weight Disord. 2018. [CrossRef]

Sweerts, S.J.; Apfeldorfer, G.; Romo, L.; Kureta-Vanoli, K. Treat or Enhance Cognitive Restraint in Individuals
Suffering from Overweight or Obesity? Systematic Revue of the Literature. SOJ Psychol. 2016, 3, 1-8.
[CrossRef]

Bardone-Cone, A.M.; Fitzsimmons-Craft, E.E.; Harney, M.B.; Maldonado, C.R.; Lawson, M.A.; Smith, R.;
Robinson, P. The Inter-relationships between Vegetarianism and Eating Disorders among Females. . Acad.
Nutr. Diet. 2012, 112, 1247-1252. [CrossRef]


http://dx.doi.org/10.1016/j.jadohealth.2013.11.013
http://dx.doi.org/10.1002/eat.22217
http://dx.doi.org/10.1002/eat.22783
http://www.ncbi.nlm.nih.gov/pubmed/28990206
http://dx.doi.org/10.1186/s12888-018-1766-z
http://dx.doi.org/10.1111/j.1600-0838.2007.00723.x
http://www.ncbi.nlm.nih.gov/pubmed/18067519
http://dx.doi.org/10.4236/ojpsych.2013.32019
http://dx.doi.org/10.1016/j.jneb.2015.06.009
http://dx.doi.org/10.1093/heapro/dat063
http://dx.doi.org/10.1186/s12875-016-0440-0
http://dx.doi.org/10.1002/eat.22163
http://dx.doi.org/10.1016/j.eatbeh.2015.06.005
http://dx.doi.org/10.1371/journal.pone.0219609
http://dx.doi.org/10.1007/s40519-018-0479-0
http://www.ncbi.nlm.nih.gov/pubmed/29397564
http://dx.doi.org/10.1002/eat.22710
http://www.ncbi.nlm.nih.gov/pubmed/28370208
http://dx.doi.org/10.1016/j.comppsych.2014.02.013
http://www.ncbi.nlm.nih.gov/pubmed/24703769
http://dx.doi.org/10.1016/j.psychres.2010.04.041
http://dx.doi.org/10.1098/rstb.2006.1860
http://www.ncbi.nlm.nih.gov/pubmed/16815802
http://dx.doi.org/10.1007/s40519-018-0570-6
http://dx.doi.org/10.15226/2374-6874/3/1/00125
http://dx.doi.org/10.1016/j.jand.2012.05.007

Nutrients 2020, 12,218 17 of 17

64.

65.

66.

67.

68.

69.

70.

Thorpe, M.G.; Milte, C.M.; Crawford, D.; Mcnaughton, S.A. A comparison of the dietary patterns derived by
principal component analysis and cluster analysis in older Australians. Int. |. Behav. Nutr. Phys. Act. 2016,
13, 30. [CrossRef]

Heerman, W].; Jackson, N.; Hargreaves, M.; Shelagh, A.; Schlundt, D.; Wallston, K.A.; Rothman, R.L. Clusters
of Healthy and Unhealthy Eating Behaviors are Associated with Body Mass Index Among Adults. J. Nutr.
Educ. Behav. 2018, 49, 415-421. [CrossRef]

Barthels, F.; Meyer, E,; Pietrowsky, R. Die Diisseldorfer Orthorexie Skala-Konstruktion und Evaluation eines
Fragebogens zur Erfassung ortho-rektischen Erndhrungsverhaltens. Z. Klin. Psychol. Psychother. 2015, 44,
97-105. [CrossRef]

Gleaves, D.H.; Graham, E.C.; Ambwani, S. Measuring “Orthorexia”. Development of the Eating Habits
Questionnaire. Int. J. Educ. Psychol. Assess. 2013, 12, 1-18. [CrossRef]

Oberle, C.D.; Samaghabadi, R.O.; Hughes, E.M. Orthorexia nervosa: Assessment and correlates with gender,
BMI, and personality. Appetite 2017, 108, 303-310. [CrossRef] [PubMed]

Depa, J.; Barrada, ].R. Roncer Are the Motives for Food Choices Different in Orthorexia Nervosa and Healthy
Orthorexia? Julia. Nutrients 2019, 11, 697. [CrossRef] [PubMed]

Malmborg, J.; Bremander, A.; Olsson, M.C.; Bergman, S. Health status, physical activity, and orthorexia
nervosa: A comparison between exercise science students and business students. Appetite 2017, 109, 137-143.
[CrossRef] [PubMed]

@ © 2020 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access
@ article distributed under the terms and conditions of the Creative Commons Attribution

(CC BY) license (http://creativecommons.org/licenses/by/4.0/).


http://dx.doi.org/10.1186/s12966-016-0353-2
http://dx.doi.org/10.1016/j.jneb.2017.02.001
http://dx.doi.org/10.1026/1616-3443/a000310
http://dx.doi.org/10.1017/CBO9781107415324.004
http://dx.doi.org/10.1016/j.appet.2016.10.021
http://www.ncbi.nlm.nih.gov/pubmed/27756637
http://dx.doi.org/10.3390/nu11030697
http://www.ncbi.nlm.nih.gov/pubmed/30934544
http://dx.doi.org/10.1016/j.appet.2016.11.028
http://www.ncbi.nlm.nih.gov/pubmed/27889495
http://creativecommons.org/
http://creativecommons.org/licenses/by/4.0/.

	Introduction 
	Materials and Methods 
	Ethical Approval 
	Study Design and Sample Collection 
	Orthorexia Nervosa Tendency 
	Eating Disorders Symptoms 
	Eating Habits 
	Frequency of Food Consumption 
	Sociodemographic Characteristics 
	Statistical Analysis 

	Results 
	Sample Characteristics 
	Orthorexia Nervosa Tendency, Eating Disorders Symptoms, and Eating Habits across Gender 
	Associations between Orthorexia Nervosa Tendency, Eating Disorders Symptoms, Eating Habits, and Dietary Patterns 

	Discussion 
	Conclusions 
	References

