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ABSTRACT
Background. Orthorexia nervosa (ON), or the obsessive desire to eat only healthy foods, is closely linked to eating 
behaviors. Among adolescents, the risk of developing ON and its consequences, including weight loss and malnutrition, 
can be particularly significant due to the crucial impact of eating behaviors on an individual’s psychophysical development.
Objective. The aim of the study was to examine the relationship between the eating behaviors of high school students 
and the risk of ON.
Material and Methods. Observational study was conducted using the PAPI method among 514 students aged 14-19,  
of which 59.3% (N=305) were female. The research tool was a proprietary, validated questionnaire that included the 
ORTO-15 test (cutoff score=35) and the BSQFVF. The questionnaire was used to assess the frequency of consumption of 
selected food products, the level of dietary fiber intake, the quantity and regularity of meals consumed, as well as other 
eating behaviors of the participants. The individual responses were then analyzed according to the risk of ON using 
correlation coefficients.
Results. The prevalence of ON risk was found to be 32.1% (N=165). The percentage of individuals at risk of ON was 
higher among vegetarians. The results regarding the frequency of consumption of animal protein sources, dietary fiber 
intake, the number of meals and their regularity were similar in both the group at risk of ON and the group not at risk. 
Over 80% of individuals who never consumed bars, gummies, and candies were at risk of developing ON.
Conclusions. The risk of ON was higher among vegetarians. Individuals who excluded highly processed foods from their 
diet were more susceptible to developing ON.
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INTRODUCTION

A proper diet is one of the factors that ensure the 
appropriate psychophysical development of a  young 
organism. The selection of food products and dishes 
should be rational and diverse, and the diet should 
meet all individual nutritional needs. A deficiency in 
certain vitamins and macro- and micronutrients can 
lead to impaired nervous system function, including 
a reduced ability to learn, which is crucial at a young 
age [1]. The eating behaviors of adolescents partially 
do not meet the recommendations for proper nutrition, 
as revealed by nationwide study. The most common 
dietary mistakes include insufficient intake of 
vegetables and fruits, whole grain bread, fish, and milk 

and dairy products, as well as excessive consumption of 
sweets, fast food, and sweetened carbonated beverages 
[2]. One of the responses to these issues is nutritional 
education, which emphasizes promoting proper 
eating behaviors [3]. Unfortunately, this emphasis can 
sometimes be misinterpreted, and efforts to improve 
dietary habits may become obsessive, potentially 
leading to the development of ON [4].

The term orthorexia (Lat. orthorexia nervosa; 
ON) originates from the Greek words ortho (proper) 
and orexia (appetite/desire). In 1997, doctor Steven 
Bratman first used this term to describe the obsession 
with healthy eating caused by health concerns, which 
he observed in his patients and himself [5]. ON has 
not yet been included in the ICD-10/ICD-11 or DSM-5 
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classifications of diseases. It is unclear whether ON 
should be classified as an unspecified eating disorder 
due to its close connection with eating, or as an 
obsessive-compulsive disorder due to the presence of 
symptoms typical of these disorders, such as intrusive 
thoughts about food, meal preparation rituals, and social 
isolation [6, 7, 8, 9]. ON is characterized by an excessive 
focus on a  subjectively defined “ideal” or “clean” 
way of eating. This leads to the elimination of many 
foods, such as dairy and gluten-containing products, 
due to a  subjective belief that they are detrimental to 
health. Specific rituals and beliefs related to food may 
develop, such as consuming only raw products due to 
fear of thermal processing. Orthorexics are particularly 
concerned with the quality and safety of food (especially 
the potential for microbiological contamination or 
pesticide additives), the method of preparation, and the 
materials used for food packaging. Deviations from the 
established dietary rules result in guilt, anxiety, and 
reduced self-esteem for the individual suffering from 
ON. Weight loss and malnutrition are consequences 
of ON. It is also suspected that, in the long term, ON 
may lead to anaemia and osteoporosis. Due to the 
similarity of these effects to those of anorexia nervosa 
(AN), special attention must be paid to differentiating 
between the two disorders. A significant distinguishing 
factor of ON from AN is the lack of preoccupation with 
one’s body weight and the obsessive pursuit of a certain 
physique. The motivation for dietary restrictions in 
orthorexics is the desire to avoid serious illnesses or to 
improve health, rather than achieving a  specific body 
weight [10, 11, 12]. 

Eating behaviors are a major aspect of ON, yet there 
is a limited amount of research on their impact on the 
risk of developing ON among adolescents. On one hand, 
individuals whose eating behaviors need improvement 
may encounter difficulties in maintaining dietary 
balance during attempts to change, partly due to fear 
of reverting to unhealthy behaviors. On the other hand, 
individuals who already meet dietary recommendations 
may feel increased pressure to maintain or further 
improve their eating behaviors due to their nutritional 
knowledge. Considering that eating disorders (EDs) 
are more likely to develop during adolescence [13], 
the described situations, combined with additional risk 
factors such as perfectionism, body dissatisfaction, and 
frequent exposure to idealized body images portrayed 
on social media [14, 15, 16], may potentially contribute 
to the development of ON. The aim of this study was to 
investigate the relationship between the eating behaviors 
of high school students and the risk of developing ON.

MATERIAL AND METHODS

Observational, retrospective study was conducted 
using the PAPI method in February 2024 at the First 

High School in Tychy, following the approval from 
the school’s principal. The research tool was an 
anonymous, validated survey questionnaire consisting 
of:
1.	 Questions regarding the participants’ gender, 

age, weight, and height. The data obtained were 
used to calculate the Body Mass Index (BMI 
kg/m²), which was interpreted according to the 
recommendations of the Global Nutrition Report 
(<-1 SD: underweight; >+1 SD: overweight; >+2 SD:  
obesity) [17], using field tables with z-scores 
developed by WHO [18]. This section also included 
a question about whether the participants followed 
a vegetarian diet.

2.	 Questions regarding the frequency of consumption 
of: products that are sources of animal protein 
(red meat, poultry, eggs, fish and seafood, milk 
and dairy products, cheese) and highly processed 
foods (bars/candies/gummies, cakes/cookies/
donuts, sweetened breakfast cereals, chips/
crackers/pretzels/popcorn, ice cream, processed 
meat products, fries, instant meals, pizza/
kebabs/burgers/hot dogs, sweetened carbonated 
beverages, energy drinks). Respondents indicated 
the frequency of consumption of these products by 
choosing one of the following options: daily/4-6 
times a  week/2-3 times a  week/once a  week/less 
than once a week/never.

3.	 ORTO-15 – A questionnaire assessing the risk of 
ON. The study employed a  Polish validation of 
the test with a cutoff score of 35 points [19]. Based 
on the test results, two groups were identified: 
individuals at risk of ON (<35 points) and those 
not at risk of ON (≥35 points). The questionnaire 
consists of 15 questions regarding an obsessive 
approach to healthy eating, with responses ranging 
from always/often/sometimes/never. Each response 
is assigned a  score from 1 to 4, with responses 
indicating a risk of ON scoring 1 point, and those 
indicating healthy eating behaviors scoring 4 
points. The total score ranges from 15 to 60, with 
lower scores indicating a higher risk of ON.

4.	 BSQFVF – A  questionnaire to assess the 
intake of fruits, vegetables, and fiber, modified 
by Czarnocińska et al. [20]. The frequency of 
consumption of fruit and vegetable juices, fruits, 
salads, potatoes, legumes, vegetables, bran, 
cereals, coarse grains, wholemeal and wheat 
bread was assessed. Each response was assigned 
a  score: daily – 4 points, 4-6 times a  week – 3 
points, 2-3 times a week – 2 points, once a week 
– 1 point, less than once a week – 0 points. Based 
on the total score, acceptable fiber intake (≥20 
points) and unacceptable intake (<20 points) were 
distinguished.
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Characteristics of the study group
All participants were students of the First High 

School in Tychy, and being a student at this school was 
the only inclusion criterion for the study. The students 
were asked to complete a  survey questionnaire 
during a  nutritional education session conducted 
during classes. The study included 514 participants, 
comprising 305 (59.3%) females and 209 (40.7%) 
males, aged between 14 and 19 years (15.88±1.27). 
A  vegetarian diet was followed by 34 (6.6%) 
individuals. The lowest BMI value was 14.34 kg/m2, 
and the highest 36.31 kg/m2.

Statistical analysis
The obtained results were processed in MS Excel 

and subjected to statistical analysis using Statistica 
13.0. Based on the interpretation of the skewness 
coefficient, appropriate measures of central tendency 
(mean, median) and dispersion (standard deviation, 
interquartile range) were determined. Depending on 
the type of scale assigned to the respective qualitative 
variables, appropriate correlation coefficients were 
selected – Cramer’s V (VC) and Phi coefficient (ϕ). The 
interpretation of the correlation strength was based 
on the following guidelines: 0 indicates no stochastic 
relationship between variables, 1 represents a complete 
correlation between variables (very weak correlation 
(x<0.1), weak (0.1≥x<0.3), moderate (0.3≥x<0.5), 
strong (0.5≥x<0.7), very strong (0.7≥x<0.9), and almost 
certain (0.9≥x<1.0), where x represents VC or ϕ). 

In order to validate the author’s part of the 
questionnaire, 11 subjects (6 women, 5 men) were 
asked to complete the questionnaire twice with a one-
week interval. Cohen’s Kappa value was then calculated 
(0.14-1) and the level of response repeatability was 
determined based on it (very good response repeatability 
was obtained for 2 questions, good for 11, medium for 
6, poor for 6 and minimal for 1).

RESULTS

Orthorexia nervosa risk considering gender, BMI 
and vegetarian diet of subjects

The risk of ON was noted in 32.1% (N=165) of 
the respondents. The average score obtained in the 
ORTO-15 was 36±6.0, with the lowest score being 21, 
and the highest 46.

The gender of the participants was not a predisposing 
factor for a  higher risk of ON, unlike following 
a vegetarian diet (Table 1). The risk of ON was almost 
the same among females and males. More than half 
of the vegetarians were at risk for ON, compared to 
30.2% among those following a  traditional diet. The 
average score on the ORTO-15 test among vegetarians 
was 33.0±8.0, while for non-vegetarians, it was 37±5.0.

The risk of developing ON was the same regardless 
of the participants’ age or BMI (Table 2). However, 
among individuals at risk for ON, a higher percentage 
were overweight or obese compared to those not at 
risk.

Table 1. Risk of orthorexia nervosa vs. gender of subjects and vegetarianism
No risk of ON Risk of ON ϕ

Women N (%) 208 (68.2) 97 (31.8)
0.008

Men N (%) 141 (67.5) 68 (32.5)
Traditional diet N (%) 335 (69.8) 145 (30.2)

0.15
Vegetarian diet N (%) 14 (41.2) 20 (58.8)

Φ – Phi coefficient

Table 2. Risk of orthorexia nervosa vs. BMI interpretation and age of subjects
Total
N (%)

No risk of ON
N (%)

Risk of ON
N (%) VC

Underweight 68 (13.2) 47 (13.5) 21 (12.7)

0.04
Normal weight 383 (74.5) 264 (75.6) 119 (72.1)

Overweight 54 (10.5) 33 (9.5) 21 (12.7)
Obesity 9 (1.8) 5 (1.4) 4 (2.4)
14 years 77 (14.9) 55 (15.9) 22 (13.3)

0.04

15 years 141 (27.4) 95 (27.2) 46 (27.9)
16 years 134 (26.1) 89 (25.5) 45 (27.3)
17 years 97 (18.9) 66 (18.9) 31 (18.8)
18 years 58 (11.3) 39 (11.1) 19 (11.5)
19 years 7 (1.4) 5 (1.4) 2 (1.2)

VC – Cramer’s V coefficient
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Orthorexia nervosa risk and selected eating 
behaviors of subjects

The highest percentage of respondents declared the 
same responses regarding selected eating behaviors, 
regardless of their risk of ON (Table 3). More than half 
of the subjects in both groups consumed 4-5 meals 
per day. Over 40% of respondents reported eating 
every 3-4 hours. Regular breakfast consumption 
was declared by only half of the respondents in both 
groups. The highest percentage of participants drank 
1.5-2 liters of water daily. However, 61.2% of those at 

risk of ON drank 1.5-3 liters of water, whereas 72.5% 
of those not at risk drank 1-2 liters of water, indicating 
a higher daily water intake among individuals at risk 
of ON.

In 67.1% of respondents, dietary fiber intake was 
noted to be at an unacceptable level (Figure 1). Among 
those at risk for ON, a higher percentage of subjects 
achieved acceptable fiber intake compared to those 
not at risk for ON. The mean score obtained on the 
BSQFVF for those at risk of ON was 17.82±5.03, while 
among those not at risk, it was 16.89±4.88.

Table 3. Risk of orthorexia nervosa vs. breakfast intake, amount of water drunk, number of meals per day and length of 
breaks between them

Total
N (%)

No risk of ON
N (%)

Risk of ON
N (%) VC

Number of meals 
per day

1-2 51 (9.9) 33 (9.5) 18 (10.9)

0.04
3 177 (34.4) 124 (35.5) 53 (32.1)

4-5 267 (51.9) 180 (51.6) 87 (52.7)
6 and more 19 (3.8) 12 (3.4) 7 (4.2)

Breakfast intake
Yes, always 259 (50.4) 172 (49.3) 87 (52.7)

0.04Yes, but not always 184 (35.8) 126 (36.1) 58 (35.2)
No 71 (13.8) 51 (14.6) 20 (12.1)

Amount of water 
drunk per day

I don’t drink water 4 (0.8) 3 (0.9) 1 (0.6)

0.14

0.5 l and less 34 (6.6) 24 (6.9) 10 (6.1)
Approximately 1 l 126 (24.5) 91 (26.1) 35 (21.2)

1.5-2 l 227 (44.2) 162 (46.4) 65 (39.4)
2.5-3 l 85 (16.5) 49 (14.0) 36 (21.8)

Above 3 l 38 (7.4) 20 (5.7) 18 (10.9)

Length of breaks 
between meals

1 h and less 8 (1.6) 6 (1.7) 2 (1.2)

0.05

2 h 50 (9.7) 33 (9.5) 17 (10.3)
3-4 h 233 (45.3) 154 (44.1) 79 (47.9)
5 h 41 (8.0) 30 (8.6) 11 (6.7)

6 h and above 23 (4.5) 16 (4.6) 7 (4.2)
Are highly irregular 159 (30.9) 110 (31.5) 49 (29.7)

VC – Cramer’s V coefficient

Φ – Phi coefficient
Figure 1. Orthorexia nervosa risk vs. level of dietary fiber intake
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Risk of orthorexia nervosa and frequency of 
consumption of selected food products

The highest percentage of respondents reported 
the same frequency of consumption of animal protein 

sources, regardless of their risk of ON (Table 4). Over 
half of the individuals consuming red meat daily were 
at risk of ON. Similarly, 41.9% of individuals who 
never consumed red meat were also at risk  of  ON. 

Table 4. Risk of orthorexia nervosa vs. frequency of consumption of products that are sources of animal protein

Never
N (%)

Less than 1 
a week
N (%)

1 a week
N (%)

2-3 times 
a week
N (%)

4-6 times 
a week
N (%)

Daily
N (%) VC 

Red meat
n/risk 36 (58.1) 108 (73.0) 69 (69.0) 98 (72.6) 29 (59.2) 9 (45.0)

0.16
risk 26 (41.9) 40 (27.0) 31 (31.0) 37 (27.4) 20 (40.8) 11 (55.0)

Poultry
n/risk 13 (46.4) 15 (55.6) 48 (66.7) 178 (76.7) 81 (63.8) 14 (50.0)

0.20
risk 15 (53.6) 12 (44.4) 24 (33.3) 54 (23.3) 46 (36.2) 14 (50.0)

Eggs
n/risk 11 (52.4) 50 (78.1) 89 (72.4) 132 (72.5) 50 (54.4) 17 (53.1)

0.19
risk 10 (47.6) 14 (21.9) 34 (27.6) 50 (27.5) 42 (45.6) 15 (46.9)

Fish & 
seafood

n/risk 52 (68.4) 161 (70.6) 112(70.0) 22 (53.7) 1 (12.5) 1 (100)
0.18

risk 24 (31.6) 67 (29.4) 48 (30.0) 19 (46.3) 7 (87.5) 0 (0)
Milk & dairy 

products
n/risk 3 (30.0) 14 (70.0) 14 (60.9) 71 (71.0) 103 (70.5) 144 (67.0)

0.13
risk 7 (70.0) 6 (30.0) 9 (39.1) 29 (29.0) 43 (29.5) 71 (33.0)

Cheeses
n/risk 7 (43.8) 12 (57.1) 24 (66.7) 80 (69.0) 131 (70.4) 95 (68.3)

0.11
risk 9 (56.2) 9 (42.9) 12 (33.3) 36 (31.0) 55 (29.6) 44 (31.7)

n/risk – no risk of ON; risk – risk of ON; VC – Cramer’s V coefficient

Table 5. Risk of orthorexia nervosa vs. frequency of consumption of highly processed foods

Never
N (%)

Less than 1 
a week
N (%)

1 a week
N (%)

2-3 times 
a week
N (%)

4-6 times 
a week
N (%)

Daily
N (%) VC 

Bars, candies, 
jellies

n/risk 4 (16.7) 48 (53.9) 54 (64.3) 126 (73.3) 82 (80.4) 35 (81.4)
0.31

risk 20 (83.3) 41 (46.1) 30 (35.7) 46 (26.7) 20 (19.6) 8 (18.6)
Cookies, 

cakes, donuts
n/risk 7 (26.9) 111 (62.7) 110 (73.3) 87 (75.6) 24 (72.7) 10 (76.9)

0.23
risk 19 (73.1) 66 (37.3) 40 (26.7) 28 (24.4) 9 (27.3) 3 (23.1)

Salty snacks, 
e.g. crisps, 
crackers

n/risk 15 (48.4) 153 (65.7) 101 (68.7) 65 (82.3) 13 (68.4) 2 (40.0)
0.17

risk 16 (51.6) 80 (34.3) 46 (31.3) 14 (17.7) 6 (31.6) 3 (60.0)

Sweetened 
breakfast 
cereals

n/risk 83 (57.6) 123 (71.1) 46 (69.7) 54 (68.3) 24 (77.4) 19 (90.5)
0.17

risk 61 (42.4) 50 28.9) 20 (30.3) 25 (31.7) 7 (22.6) 2 (9.5)

Ice cream
n/risk 14 (40.0) 227 (69.9) 66 (68.0) 34 (77.3) 8 (80.0) 0 (0)

0.21
risk 21 (60.0) 98 (30.1) 31 (32.0) 10 (22.7) 2 (20.0) 3 (100)

Processed 
meats, e.g. 
sausages

n/risk 23 (42.6) 43 (66.2) 62 (74.7) 95 (68.8) 82 (79.6) 44 (62.0)
0.22

risk 31 (57.4) 22 (33.8) 21 (25.3) 43 (31.2) 21 (20.4) 27 (38.0)

Fast food
n/risk 11 (42.3) 229 (67.7) 79 (69.9) 25 (78.1) 4 (100) 1 (100)

0.15
risk 15 (57.7) 109 (32.3) 34 (30.1) 7 (21.9) 0 (0) 0 (0)

Fries
n/risk 28 (59.6) 227 (66.4) 68 (74.7) 19 (76.0) 5 (71.4) 2 (100)

0.10
risk 19 (40.4) 115 (33.6) 23 (25.3) 6 (24.0) 2 (28.6) 0 (0)

Instant meals
n/risk 146 (60.8) 161 (72.5) 23 (82.1) 17 (85.0) 1 (50.0) 1 (50.0)

0.16
risk 94 (39.2) 61 (27.5) 5 (17.9) 3 (15.0) 1 (50.0) 1 (50.0)

Sweetened 
carbonated 
beverages

n/risk 60 (47.6) 141 (77.5) 59 (68.6) 59 (73.8) 18 (72.0) 12 (80.0)
0.26

risk 66 (52.4) 41 (22.5) 27 (31.4) 21 (26.2) 7 (28.0) 3 (20.0)

Energy drinks
n/risk 243 (67.9) 72 (72.0) 10 (50.0) 13 (61.9) 5 (83.3) 6 (66.7)

0.10
risk 115 (32.1) 28 (28.0) 10 (50.0) 8 (38.1) 1 (16.7) 3 (33.3)

n/risk – no risk of ON; risk – risk of ON; VC – Cramer’s V coefficient
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A  similar trend of higher ON risk for extreme 
consumption frequencies was observed for poultry and 
eggs. Increased ON risk was evident with relatively 
higher frequencies of fish and seafood consumption 
(2-3/4-6 times per week). For milk and dairy products, 
as well as cheese, higher ON risk was found among 
individuals who never consumed these products. 

Among those excluding particular highly processed 
foods from their diet, a  higher percentage were at 
risk of ON (Table 5). Among individuals who never 
consumed bars, candies, and jellies, 83.3% were at 
risk of ON. Conversely, among those who consumed 
them 2-3/4-6 times per week or daily, over 70% were 
not at risk. A  similar trend was observed for the 
consumption of cakes, cookies, donuts, salty snacks, 
ice cream, processed meats, fast food, and sweetened 
carbonated beverages. The highest percentage of 
individuals at risk of ON most often never consumed 
instant meals, sweetened breakfast cereals, and 
carbonated beverages, whereas among those not at 
risk, the highest percentage consumed these products 
less than once a week.

DISCUSSION

In the conducted study, the prevalence of the risk of 
ON was found to be 32.1% (N=165). Other researchers 
adopting the same cutoff score (ORTO-35) obtained 
results at similar levels – 27.8%, 28.3%, 34.9% [21, 22, 
23], or slightly lower – 13.7% [24].

The authors of ORTO-15, when introducing the 
tool in 2005, obtained an ON prevalence of 6.9% 
(N=36) in a group of 525 subjects [25]. If the present 
study, conducted on a similar sized group of subjects 
(N=514), had adopted the cutoff recommended for 
ORTO-40, it would have yielded an ON prevalence of 
80.7% (N=415). This is an almost 12-fold increase over 
20 years. On the one hand, this may indicate a tendency 
for the ORTO-15 test to overestimate the risk of ON, 
which is also confirmed by the results of other studies 
- an increase from 27.8% to 76.7%, following a change 
in the cutoff score in the study by Łucka et al. [21]. On 
the other hand, it reflects a growing interest in healthy 
eating and, unfortunately, an improper approach to it 
that has developed in society over the past two decades.

No influence of gender on the risk of ON was 
observed. A  similar observation was noted by 
Australian, Hungarian and Polish researchers [21, 26, 
27]. The lack of gender variation in the incidence of 
ON risk, may be a  specific aspect of ON, stemming 
from its source – fear for one’s health [10]. This 
concern, may affect both genders equally, unlike the 
pressure to have a  slim figure, which affects women 
more often and is a risk factor for EDs such as AN or 
bulimia nervosa (BN) [28].

The transition from a traditional diet to a vegetarian 
diet at a young age involves certain dietary restrictions. 
This may also be a time when a young person starts 
paying attention to the nutritional value of the foods 
they consume. If an excessively strict dietary regime 
is applied, the above situation could lead to the 
development of EDs [29]. In the present study, a higher 
risk of ON was demonstrated among vegetarians, 
which is consistent with the results of other studies 
[30, 31, 32]. Dittfeld et al. [33] noted a  relationship 
involving an inversely proportional increase in the risk 
of ON to age and length of adherence to a vegetarian 
diet, indicating a  higher risk of ON among younger 
and novice vegetarians. This draws attention to the 
fact that switching to a plant-based diet at a young age 
should be done under supervision and with parental 
support.

In the study conducted, those at risk of ON 
consumed more dietary fiber, drank more water, and 
avoided breakfast less often compared to those not 
at risk, which can be considered manifestations of 
more positive eating behaviors. A similar relationship, 
involving a  higher intensity of pro-healthy eating 
behaviors, has been noted in other studies [22, 34, 
35]. Adopting proper eating behaviors, especially at 
a young age, is a desirable phenomenon. At the same 
time, however, the emphasis on maintaining a healthy 
dietary approach and balance should be as strong as 
the emphasis on improving eating behaviors, which 
could reduce the risk of ON or other EDs. Excessive 
restrictions – even on highly processed foods – are 
not beneficial for mental health [36, 37]. The risk 
of ON was higher among those who completely 
excluded products commonly (and rightly) considered 
unhealthy, e.g., candy bars, chips, fast food dishes. 
However, the risk was higher, even compared to 
those with lower consumption of these products (less 
than once a week). In this case, wouldn’t occasional 
appetite-driven consumption of products considered 
unhealthy be more beneficial from a  psychodietetic 
point of view?

Strengths and limitations
The study was conducted on a large sample using 

a  contact method; however, all participants attended 
the same school. Expanding the study to include 
students from other schools would provide a valuable 
evaluation, giving it a regional perspective.

CONCLUSIONS 

The risk of developing orthorexia nervosa was 
higher among vegetarians. Individuals who excluded 
highly processed foods from their diet were more prone 
to developing ON. Apart from the aforementioned 
factors, no significant differences were observed in 
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the eating behaviors of those at risk of ON compared 
to those not at risk.

Conflict of interest
The authors declare no conflict of interest.

REFERENCES

1.	 Gałęska E. Vitamin deficiencies in school-age children 
and the ability to learn. Prace Naukowe WSZiP. 
2021;50(1):137-152.

2.	 Stoś K, Rychlik E, Wóźniak A, Ołtarzewski M, Wojda 
B, Przygoda B, et al. National survey on diet and 
nutritional status of the Polish population. Warszawa: 
NIZP-PZH; 2021. ISBN 978-83-65870-41-4.

3.	 Domaradzki P, Teter A, Kowalczyk M, Florek M, 
Kędzierska-Matysek M, Zdyb-Domaradzka J, et al. The 
role and importance of nutritional education programs 
targeted at schoolchildren and adolescents. Lublin: 
Wybrane zagadnienia z  zakresu bromatologii; 2021. 
ISBN 978-83-7259-341-2 on-line.

4.	 Horovitz O, Argyrides M. Orthorexia and Orthorexia 
Nervosa: A Comprehensive Examination of Prevalence, 
Risk Factors, Diagnosis, and Treatment. Nutrients. 
2023;15(17):3851. doi: 10.3390/nu15173851.

5.	 Bratman S. Health food junkie. Yoga Journal, 1997. 
[cited 2024 Jul 13] Available from: http://www.
beyondveg.com/bratman-s/hfj/hf-junkie-1a.shtml.

6.	 Zagaria A, Vacca M, Cerolini S, Ballesio A, Lombardo C. 
Associations between orthorexia, disordered eating, and 
obsessive-compulsive symptoms: A systematic review 
and meta-analysis. Int J Eat Disord. 2022;55(3):295-312. 
doi: 10.1002/eat.23654.

7.	 Pontillo M, Zanna V, Demaria F, Averna R, Di 
Vincenzo C, De Biase M, et al. Orthorexia Nervosa, 
Eating Disorders, and Obsessive-Compulsive Disorder: 
A  Selective Review of the Last Seven Years. J Clin 
Med. 2022;11(20):6134. doi: 10.3390/jcm11206134.

8.	 Duradoni M, Gursesli MC, Fiorenza M, Guazzini 
A. The Relationship between Orthorexia Nervosa 
and Obsessive Compulsive Disorder. Eur J Investig 
Health Psychol Educ. 2023;13(5):861-869. doi: 10.3390/
ejihpe13050065.

9.	 Łucka I, Janikowska-Hołoweńko D, Domarecki P, 
Plenikowska-Ślusarz T, Domarecka M. Orthorexia 
nervosa – a  separate clinical entity, a  part of eating 
disorder spectrum or another manifestation of obsessive-
compulsive disorder? Psychiatr Pol 2019;53(2):371-382. 
doi: 10.12740/PP/OnlineFirst/85729.

10.	Gortat M, Samardakiewicz M, Perzyński A. Orthorexia 
nervosa – a  distorted approach to healthy eating. 
Psychiatr Pol. 2021;55(2):421-433. doi: 10.12740/
PP/125387.

11.	Cena H, Barthels F, Cuzzolaro M, Bratman S, Brytek-
Matera A, Dunn T, et al. Definition and diagnostic 
criteria for orthorexia nervosa: a narrative review of the 
literature. Eat Weight Disord. 2019;24(2):209-246. doi: 
10.1007/s40519-018-0606-y.

12.	Decyk A, Księżopolska M. Orthorexia nervosa – the 
border between healthy eating and eating disorders. 

Rocz Panstw Zakl Hig. 2022;73(4):381-385. doi: 
10.32394/rpzh.2022.0231.

13.	Favaro A, Busetto P, Collantoni E, Santonastaso P. 
The age of onset of eating disorders. In: De Girolamo 
G, McGorry PD, Sartorius N, editors. Age of Onset 
of Mental Disorders: Etiopathogenetic and Treatment 
Implications. Cham, Switzerland: Springer International 
Publishing; 2019. p. 203-216. ISBN 9783319726199, 
3319726196.

14.	Roncero M, Barrada JR, García-Soriano G, Guillén 
V. Personality Profile in Orthorexia Nervosa and 
Healthy Orthorexia. Front Psychol. 2021;12:710604. 
doi: 10.3389/fpsyg.2021.710604.

15.	Scheiber R, Diehl S, Karmasin M. Socio-cultural power 
of social media on orthorexia nervosa: An empirical 
investigation on the mediating role of thin-ideal and 
muscular internalization, appearance comparison, 
and body dissatisfaction. Appetite. 2023;185:106522. 
doi: 10.1016/j.appet.2023.106522.

16.	Yurtdaş-Depboylu G, Kaner G, Özçakal S. The 
association between social media addiction and 
orthorexia nervosa, eating attitudes, and body image 
among adolescents. Eat Weight Disord. 2022;27(8):3725-
3735. doi: 10.1007/s40519-022-01521-4.

17.	Global Nutrition Report. Appendix 1: Nutrition 
indicators [Internet]; Bristol: Global Nutrition Report; 
2020. [cited 2024 Aug 28] Available from: https://
globalnutritionreport.org/3a7f16.

18.	World Health Organization. Growth reference data 
for 5-19 years [Internet]. Geneva: World Health 
Organization; 2007. [cited 2024 Aug 28] Available 
from: https://www.who.int/tools/growth-reference-
data-for-5to19-years/application-tools.

19.	Stochel M, Janas-Kozik M, Zejda J, Hyrnik J, Jelonek 
I, Siwiec A. Validation of ORTO-15 Questionnaire in 
the group of urban youth aged 15-21. Psychiatr Pol. 
2015;49(1):119-34. doi: 10.12740/PP/25962.

20.	Czarnocińska J, Jeżewska-Zychowicz M, Babicz-
Zielińska E, Kowalkowska J, Wądołowska L. Attitudes 
toward food, nutrition and health and eating behavior 
of girls and young women in Poland. Olsztyn: 
Wydawnictwo UWM; 2013. ISBN 978-83-7299-842-2.

21.	Łucka I, Domarecki P, Janikowska-Hołoweńko D, 
Plenikowska-Ślusarz T, Domarecka M. The prevalence 
and risk factors of orthorexia nervosa among school-
age youth of Pomeranian and Warmian-Masurian 
voivodeships. Psychiatr Pol. 2019;30;53(2):383-398. doi: 
10.12740/PP/OnlineFirst/90633.

22.	Plichta M, Jezewska-Zychowicz M. Orthorexic 
Tendency and Eating Disorders Symptoms in Polish 
Students: Examining Differences in Eating Behaviors. 
Nutrients. 2020;15;12(1):218. doi: 10.3390/nu12010218.

23.	Dell’Osso L, Carpita B, Muti D, Cremone IM, Massimetti 
G, Diadema E, et al. Prevalence and characteristics of 
orthorexia nervosa in a sample of university students in 
Italy. Eat Weight Disord. 2018;23(1):55-65. doi: 10.1007/
s40519-017-0460-3.

24.	Hyrnik J, Janas-Kozik M, Stochel M, Jelonek I, Siwiec A, 
Rybakowski JK. The assessment of orthorexia nervosa 
among 1899 Polish adolescents using the ORTO-15 

K. Kozik, B. Całyniuk

http://www.beyondveg.com/bratman-s/hfj/hf-junkie-1a.shtml
http://www.beyondveg.com/bratman-s/hfj/hf-junkie-1a.shtml


254 No 3

questionnaire. Int J Psychiatry Clin Pract. 2016;20(3):199-
203. doi: 10.1080/13651501.2016.1197271.

25.	Donini LM, Marsili D, Graziani MP, Imbriale 
M, Cannella C. Orthorexia nervosa: validation 
of a  diagnosis questionnaire. Eat Weight Disord. 
2005;10(2):28-32. doi: 10.1007/BF03327537.

26.	Barnes M, Caltabiano M. The interrelationship between 
orthorexia nervosa, perfectionism, body image and 
attachment style. Eat Weight Disord. 2017;22(1): 
177-184. doi: 10.1007/s40519-016-0280-x. 

27.	Varga M, Thege BK, Dukay-Szabó S, Túry F, Furth E. 
When eating healthy is not healthy: orthorexia nervosa 
and its measurement with the ORTO-15 in Hungary. 
BMC Psychiatry. 2014;28;14:59. doi: 10.1186/1471-
244X-14-59.

28.	Donovan CL, Uhlmann LR, Loxton NJ. Strong is the 
new skinny, but is it ideal?: A  test of the tripartite 
influence model using a  new measure of fit-ideal 
internalization. Body Image. 2020;35:171-180. doi: 
10.1016/j.bodyim.2020.09.002.

29.	Sergentanis TN, Chelmi ME, Liampas A, Yfanti CM, 
Panagouli E, Vlachopapadopoulou E, et al. Vegetarian 
Diets and Eating Disorders in Adolescents and Young 
Adults: A  Systematic Review. Children. 2020;8(1):12. 
doi:10.3390/children8010012.

30.	Hyrnik J, Zasada I, Wilczyński KM, Jelonek I, Janas-
Kozik M. Orthorexia – current approach. A  review. 
Psychiatr Pol. 2021;30;55(2):405-420. doi: 10.12740/
PP/115149.

31.	Brytek-Matera A. Vegetarian diet and orthorexia 
nervosa: a review of the literature. Eat Weight Disord. 
2021;26(1):1-11. doi: 10.1007/s40519-019-00816-3. 

32.	Dunn TM, Gibbs J, Whitney N, Starosta A. Prevalence 
of orthorexia nervosa is less than 1%: Data from US 
sample. Eat Weight Disord. 2017;22(1):185–192. doi: 
10.1007/s40519-016-0258-8.

33.	Dittfeld A, Gwizdek K, Jagielski P, Brzęk J, Ziora 
K. A  study on the relationship between orthorexia 
and vegetarianism using the BOT (Bratman Test 
for Orthorexia). Psychiatr Pol. 2017;51(6):1133-1144. 
doi:10.12740/PP/75739.

34.	Kaźmierczak N, Łukasiewicz K, Niedzielski A. 
The outlook, behavior and eating habits occurring 
in the course of orthorexia nervosa. Piel Zdr Publ. 
2017;7(2):125-133.

35.	Kaźmierczak-Wojtaś N, Drozd M. Diet Quality and 
Level of Nutrition Knowledge among Young People with 
Orthorexic Tendencies. Nutrients. 2022;17;14(20):4333. 
doi: 10.3390/nu14204333.

36.	Stice E, Marti CN, Durant S. Risk factors for onset of 
eating disorders: evidence of multiple risk pathways 
from an 8-year prospective study. Behav Res Ther. 
2011;49(10):622-627. doi: 10.1016/j.brat.2011.06.009.

37.	Neumark-Sztainer D, Wall M, Guo J, Story M, Haines 
J, Eisenberg M. Obesity, disordered eating, and eating 
disorders in a  longitudinal study of adolescents: 
how do dieters fare 5 years later? J Am Diet Assoc. 
2006;106(4):559-568. doi: 10.1016/j.jada.2006.01.003.

Received: 23.07.2024
Revised: 28.08.2024
Accepted: 29.08.2024
Published online first: 12.09.2024

Selected eating behaviors and the risk of orthorexia nervosa in a group of high school students

https://doi.org/10.1007/s40519-016-0280-x
https://doi.org/10.1016/j.bodyim.2020.09.002
https://doi.org/10.1007/s40519-019-00816-3

