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Abstract: Measuring orthorexia nervosa is challenging due to the use of various existing tools and
problems with sample representativeness. Another challenge for the Polish population is the adap-
tation of existing research tools and the evaluation of their relevance and research reliability. Our
research aimed to adapt the TOS to the Polish language and measure pathological and nonpatho-
logical orthorexic behavior among the Polish population. The adaptation of the PL-TOS has high
psychometric value and allows us to assess healthy and nervous orthorexia levels. This scale can be
used not only for further research but also for diagnostic purposes in the daily work of clinicians
and psychologists. Our results obtained in the present study indicate a correlation between TOS and
both the use of supplements and diet. Higher TOS, ORTO_R and KZZ]J_Diet Restrictions scores were
obtained for individuals using dietary supplements than for those not using dietary supplements. In
the future, it is worth conducting research aimed at various risk groups of individuals with orthorexia
to confirm the psychometric properties of this adaptation of the TOS.

Keywords: orthorexia nervosa; TOS; Polish adaptation of the teruel orthorexia scale; healthy orthorexia;
pathological orthorexia

1. Introduction

Global nutritional trends have recently changed significantly. Increasingly, people
are accessing food that has a beneficial effect on their health. In particular, more affluent
people decide to choose products that are generally considered healthy [1]. Although these
changes seem to be beneficial for public health, they may be associated with the risk of
excessive interest in healthy eating, referred to as orthorexia nervosa (ON) [2].

The term orthorexia nervosa was described for the first time as an eating disorder
by Bratman in 1997 [2]. It is difficult to establish a single coherent definition that would
help to clearly define what orthorexia nervosa is. The most common factor is defined as
too much attention given to choices related to restrictive eating, the avoidance of foods
that are subjectively considered unhealthy and the elimination of specific groups of food
such as meat, dairy, precooked food and frozen food or the elimination of salt, gluten, etc.
The important factor is usually that the dietary regime has no basis in medical dietary
recommendations. Another definition identifies orthorexia nervosa as “obsessive focus
on dietary practices believed to promote optimum well-being through healthy eating
(with inflexible dietary rules, recurrent and persistent preoccupations related to food,
compulsive behaviors, etc.), with “consequent, clinically significant, impairment (e.g.,
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medical or psychological complications, great distress, and/or impairment in important
areas of functioning)” [3]. A person with ON can pay attention to the quality and origin
of food, the form of storage and preparation of dishes, the way of eating meals and even
the type of food packaging materials. This excessive concern about the nutritional process
negatively affects patients’ functioning in society [3-5]. In extreme cases, orthorexia can
lead to significant health deterioration, malnutrition or significant weight loss [6,7].

1.1. Epidemiology of Orthorexia Nervosa

The determinants of orthorexia nervosa have not been fully investigated. The literature
suggests that psychological and sociocultural factors may play a significant role in its
development [8]. The former may include an illusory sense of security (desire to prevent
illness), the desire for total control over life (elimination of unpredictability), conformism
(the theory associated with eating unconsciously allows one to achieve the culturally
accepted model of a beautiful body), the search for spirituality and identity, and the
desire to deprive one’s own emotional needs [9]. People with personality traits such as
perfectionism, a high level of anxiety (tendency toward neophobia) and low self-esteem
may have greater tendencies toward orthorexia [10-13]. Among the sociocultural factors,
it is worth mentioning media promotion of a slim figure and the idea that being thin
ensures happiness and success; the pursuit of certain professions (artists, athletes, medics
and nutritionists); healthism; the perception of the slim body as a goal to achieve; the
influence of social media and the Internet; the accessibility of organic food; social trends
to eat healthy; dietary eating behaviors (vegetarianism and its variants); and religious or
worldview practices [6,9,10,14-16]. Researchers do not agree on whether factors such as sex or
self-esteem predispose individuals to the occurrence of orthorexia [15,17-19]. There is currently
no evidence for a genetic determinant of orthorexia or its possible inheritance. Orthorexia
nervosa can occur in patients with chronic illnesses, where diet is one of the important factors
in taking care of their condition. However, the scientific evidence supporting such cases is
mostly case-by-case descriptions, which makes generalization difficult [9].

It is difficult to determine a clear indication of the scale of incidence of orthorexia ner-
vosa. Another recognized problem is the reliability of tools for evaluating ON. Orthorexia
nervosa can be evaluated with the use of dedicated scales such as the ORTO-15, Diisseldorf
Orthorexia Scale (DOS), Bratman Test for Orthorexia (BOT), Eating Habits Questionnaire
(EHQ) and Teruel Orthorexia Scale (TOS). Unfortunately, those scales do not support clear
diagnostic criteria. The problem is the unrepresentative study population in the majority of
studies, which are usually conducted among populations at risk of developing orthorexia
nervosa (vegetarians, artists, medics, etc.) [9].

Sources of data and scales of occurrence vary, ranging from 1% to 58% in the general
population and even up to 90% in the at-risk population [9,17]. Significant variation in numbers
may be due to cultural reasons or problems with the measurement and diagnosis of ON [7,9].
Orthorexia nervosa is often recognized at endocrine and metabolic clinics. A study in Turkey
noted that among diabetes patients, orthorexia nervosa was more common in males (15.5%)
than in females (11.1%). A higher incidence of orthorexia nervosa was also reported among
obese patients [19,20].

1.2. Clinical Perspective

From a clinical perspective, there are no clear diagnostic criteria for orthorexia nervosa.
There is still ongoing debate as to whether ON should be classified as a behavioral/lifestyle
phenomenon or a mental disorder [21]. Currently, it is not classified as a clinical disease
and is not included in the DSM-V (Diagnostic and Statistical Manual of Mental Disor-
ders) or ICD-10 (International Statistical Classification of Diseases and Related Health
Problems) diagnostic criteria for psychopathological disorders such as eating disorders
or obsessive—compulsive disorders. At the end of 2022, a standardized definition of ON
based on a worldwide, multidisciplinary cohort of experts was released. It summarizes
observations, clinical knowledge and research findings. Although the participants span



Nutrients 2024, 16, 638

3o0f14

multiple countries and disciplines, further research will be needed to determine whether
these diagnostic criteria are applicable to the experience of ON in geographic areas that are
not represented by the current expert panel [22].

Research shows that patients with ON may have lower levels of well-being and life
satisfaction, as well as greater levels of stress, than healthy individuals [21].

Orthorexia nervosa has a bidirectional relationship with other diseases. It is a disease
that can be caused by the factors mentioned above, and the result of prolonged action can
be endocrine and metabolic problems. On the other hand, endocrinopathy and treatment of
endocrine diseases may cause anorexia nervosa. Orthorexia nervosa may cause endocrinopa-
thy and, as a result, menstrual disturbance in women, osteoporosis and osteomalacia, which
are the results of vitamin D deficiency and electrolyte imbalance. Moreover, the manage-
ment of ON may cause endocrinopathy; for example, antipsychotic-induced dysmetabolism
may occur. On the other hand, endocrinopathy may cause ON, which is associated with
hypothalamic dysfunction and altered taste and conditions among diabetes patients. There
are also situations in which the management of ON may involve coping with self-managing
endocrinopathy or in which the management of endocrinopathy may precipitate ON. The first
factor could be obesity and associated conditions or anorexia nervosa. In the second situation,
a causative factor may be unsupervised weight loss programs [7].

Some behaviors, such as the excessive avoidance of salt, cereals or carbohydrates and
the overconsumption of fruits, artificial sweeteners or proteins, are examples of malprac-
tice resulting from a desire to take care of one’s health and from the use of misleading
information sources [7]. These practices may also lead to endocrine problems.

Research into orthorexia has been ongoing for more than 20 years. The number of
publications on orthorexia are systematically increasing. Researchers most frequently use
the ORTO-15 test to estimate the degree of orthorexia. However, an increasing number
of studies are accusing this test of overdiagnosing orthorexia, which has a low psycho-
metric value [23-26]. The ORTO-15 scale has also been criticized for insufficient internal
consistency and fluctuations in the Cronbach’s alpha value [27,28]. The doubts about the
ORTO-15 scale prompted the authors to revise the scale. The revised ORTO-15 scale is
named ORTO-R. The ORTO-R appears to be a valid alternative capable of overcoming such
difficulties, but additional research is needed to confirm this [29].

In 2018, two Spanish researchers, Barrada and Roncero, developed the TOS (Teruel Or-
thorexia Scale) [30]. According to the authors” assumptions, this questionnaire allows us to
distinguish pathological orthorexia (unhealthy orthorexia) from healthy orthorexia, defined
as an interest in healthy eating free from psychopathology. Moreover, it allows us to assess
the relationship between other psychological constructs and disorders theoretically related
to orthorexia, such as eating disorder symptoms, obsessive—compulsive disorders, negative
affect and perfectionism [30,31]. The TOS consists of 17 items that can be answered on a
four-point scale (from 1: “I do not agree at all” to 4: “I entirely agree”). Currently, the TOS
questionnaire has been translated into German [32] (Strahler et al., 2020), Portuguese [33],
Arabic [34] and English [35]. Despite the promising properties of this questionnaire, future
research confirming its psychometric usefulness is needed [31].

The aim of this study was to translate and validate the TOS. It is the only two-
dimensional scale that includes healthy and unhealthy orthorexia patients. Scale adap-
tations are important not only from a clinical perspective but also from a cross-cultural
research perspective. Adopting tools for research in different cultures makes it possible
to compare behaviors and measures of the same phenomena. The need for such studies
and adaptations is also supported by other adaptations of tools examining ON, such as
the PL-DOS and EHQ scales. The second goal was to investigate the properties of the
scale by comparing it with existing scales like ORTO-R or TOS and the ON construct in the
Polish population. We wanted to verify the co-occurrence of variables describing orthorexic
behavior with other measures that are associated with eating disorders. We were also
interested in examining whether these variables differentiated participants in terms of
eating behaviors such as the use of diets or supplements.
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2. Participants and Procedure

The study was approved by the Bioethics Committee at the Medical University of
Lublin (consent no. KE-0254/223/2019). The data were collected using self-reported
measures. The survey was administered at universities and workplaces. The questionnaire
was anonymous, and the respondents completed it on their own.

A total of 713 people participated in the survey. After verification, 680 (80.3% female)
questionnaires were included in further analysis. Thirty-three surveys were excluded due to the
age of the respondents (<18) or lack of answers. The survey also collected sociodemographic
and anthropometric data, such as weight and height, use of supplements and use of food.

3. Methods

The Teruel Orthorexia Scale by Barrada and Roncero (TOS) was used for the research,
which, with the consent of the authors, was translated from Spanish into Polish by a
translator, after which another translator performed a back-translation. After consulting
a psychologist, the final version was established after comparing both versions. The
questionnaire was validated using the guidelines included in the document describing
the translation and adaptation of WHO instruments [36,37]. The Polish adaptation of the
TOS consists of 17 statements. Individual questions on the TOS can be answered on a
5-point scale where 1 means the statement “does not concern you at all”, 5 means the
statement “completely affects you” and 3 means a neutral attitude. The original version
includes a 4-point response scale [30]. When adapting the scale to Polish, it was decided to
expand the scale of responses by the so-called midpoint (neutral answer). The respondents
were asked to use a 4-point scale to make an unambiguous declaration. Some researchers
criticize the 4-point scale and recommend using a 5-point scale, which increases the reliability
of the measurement [38,39]. The original scale was divided into two subscales: TOS He
(nine items), healthy orthorexia without a pathological carrier; and TOS Ne (eight items),
pathological /negative orthorexia. A higher score on both scales indicates a greater intensity
of a given form of orthorexia. On the TOS Ne scale, position 10 was inverted. This result was
recorded for the needs of the analyses. Due to the theoretical discrepancy between the two
subscales, the overall score was calculated separately for TOS He and TOS Ne. The lowest
possible result obtained for TOS He was nine and for TOS Ne, it was eight. The highest
possible result in the TOS He subscale was 45, whereas that in the TOS Ne subscale was 40.

The ORTO-R questionnaire in the Polish adaptation [29] consists of 6 questions. The
answers can be given on a 5-point scale. The ORTO-R scale is a revised version of the ORTO-
15 questionnaire, and the revised version has better psychometric properties. Moreover, a
univariate structure with good reliability has been confirmed in large sample studies [40].

The KZZ]J (Polish: Kwestionariusz Zachowarn Zwiazanych z Jedzeniem) question-
naire is an eating behavior scale developed by Ogifiska-Bulik and Putynski [41]. The KZZ]
was developed based on the Eating Disorder Inventory and the Eating Attitude Test. The
KZZ] consists of 30 items that make up the 3 scales of the questionnaire: Habitual Overeat-
ing (KZZJ_HO), Emotional Overeating (KZZJ_EO) and Diet Restrictions (KZZ]_DR). The
test allows us to examine the tendency to overeat or refrain from eating. It is recommended
for assessing the risk of overweight or obesity in normal-weight individuals and for ob-
serving progress during obesity treatment. According to the authors, the NRS can be used
across age groups in obese and nonobese individuals and those with eating disorders.

The Body Esteem Scale (BES) by S. Franzoi and S. Shields, adapted in Polish by M.
Lipowska and M. Lipowski, consists of 35 test items in three subscales. The subscales for
women are AS—sexual attractiveness; KW—weight control; KF—physical conditioning.
The subscales for men are AF—physical attractiveness; SC—body strength; KF—physical
conditioning. To analyze the results of this study, we used the overall scale score without
analyzing the subscale scores.

Body mass index (BMI) is a value derived from the mass (weight) and height of
a person. BMI is defined as the body mass divided by the square of the body height
and is expressed in units of kg/m?. The major adult BMI classifications are underweight
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(under 18.5 kg/m?), normal weight (18.5 to 24.9), overweight (25 to 29.9), and obese (30 or
more) [42]. The subjects” BMI was calculated based on their declared height and weight.

4. Results

The first step was to examine whether the collected dataset was suitable for conducting
a factor analysis. For this purpose, the Kaiser-Meyer-Olkin test and Bartlett’s sphericity
test were applied. The analyses indicated the adequacy of the collected data (x2 = 6999.13;
p <0.001; KMO > 0.7). In the next step, a factor analysis was conducted, which confirmed
the structure consists of two factors. The rotated component analysis identified item number
10 from the original scale as not sufficiently loading any of the factors. The other items were
loaded as in the original scale. The loadings of each item are shown in Table 1. The lack of fit
of item number 10 to the tested model was also confirmed by a reliability analysis performed
using Cronbach’s alpha. The analysis indicated an improvement in Cronbach’s alpha for the
subscale, but only after discarding item no. 10. Therefore, it was decided not to include item
no. 10 in the final version of the scale. As a result, the final version obtained for the TOS_He
scale was «c; = 0.87, and for the TOS Ne scale, xc, = 0.82. Confirmatory factor analysis
performed in the final step confirmed sufficient model fit for the Polish scale without item no.
10 (RMSEA = 0.07; GFI = 0.95). The psychometric properties presented indicate comparable
psychometric properties with those of the original scale. The final version of the Polish TOS,
along with the STEN norms established in our sample, can be found in Appendix A.

Table 1. Exploratory factor analysis.

He Ne
1.  Czuje sie w zgodzie ze soba, kiedy odzywiam sie zdrowo. (I feel good when I eat healthy food) 0.68
Spe.d.zam wiele czasu kupgjac, plar'lujac i/ lu‘p przygotowujac jgdzenie by moja 'dieta'byia tak zdrowa jak to' 0.70
mozliwe. (I spend a lot of time buying, planning and/or preparing food so my diet will be as healthy as possible) ’
3. Wierze, ze jadam zdrowiej niz wiekszos¢ ludzi. (I believe that the way I eat is healthier than that of most people)  0.77
4. Obwiniam sie, gdy jem rzeczy postrzegane jako niezdrowe. (I feel guilty when I eat food that I do not 0.80
consider healthy) .
5. Mojg przekonania dotycz.ace zdrowego jedzenia negatywnie wp.iynely na moje relacje z innymi. (My social 0.64
relations have been negatively affected by my concern about eating healthy food) :
6. Moje Zai.nteresowanie ZQrowa zywnoscia jest wazna czescia tego kim jestem i jak rozumiem $wiat. (My 0.84
interest in healthy food is an important part of the way I am, of how I understand the world) :
7. Preferuje bardziej zjedzenie zdrowego posiikq, ktéry nie jest bardzo smaczny, ruz smacznego positku, ktory jest 0.64
niezdrowy. (I'd rather eat a healthy food that is not very tasty than a good tasting food that is not Healthy) )
8. Glownie jem zywnos¢, ktéra postrzegam za zdrowa. (I mainly eat foods that I consider to be healthy) 0.80
9. Poé.wiecam wiele czasu na szukanie informacji o zdrowej zywnosci. (I am concerned about the possibility of 0.78
eating unhealthy foods) :
10. Martwi mnie mozliwo$¢ jedzenia niezdrowych rzeczy. (I am concerned about the possibility of eating
unhealthy foods) 0.01
11.  Nie przeszkadza mi wydawanie duzej iloéci pieniedzy na produkty, ktdre postrzegam za bardziej zdrowe od
innych. (I do not mind spending more money on food if I think it is healthier) 0.51
12. Czujfe sie przygnebiony i smutny, jesli zjem co$ niezdrowego. (I feel overwhelmed or sad if I eat food that I 0.82
consider unhealthy) :
13.  Wole raczej zjes¢ ma.lat porcje zdrowego positku niz duza porcje positku, ktéry moze by¢ niezdrowy. (I prefer 0.70
to eat a small quantity of healthy food rather than a lot of food that may not be healthy) )
14. Unikam jedzenie z osol?ami, ktore zywia sie niezdrowo. (I avoid eating with people who do not share my 0.62
ideas about healthy eating) :
15.  Staram sie przekona¢ osoby w moim otoczeniu do podazania za moimi nawykami zywieniowymi. (I try to
convince people from my environment to follow my healthy eating habits) 0.67
16. Obw.iniam siebie, gdy zjeI.n €08, co postr.zegam jako niezdrowe. (If, at some point, I eat something that I 0.85
consider unhealthy, I punish myself for it) :
17.  Ciagle myslenie o zdrowym jedzeniu nie pozwala mi skoncentrowac¢ sie na wykonywaniu innych zadan. 0.75

(Thoughts about healthy eating do not let me concentrate on other tasks)

Note. Applied rotation method is promax.
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5. Analysis of the Properties of the Polish TOS

The collected data were analyzed for differences in mean values across sex groups.
Statistically significant differences were observed for the variables describing orthorexia
behaviors: TOS_He and ORTO_R. Differences were also observed for variables describing
diet restrictions, body image and BMI. The Cohen'’s d effect size for these differences
should be classified as small. A comparison across sex groups is shown in Table 2, and the
distributions of TOS variables by sex are shown in Figure 1.

Table 2. Comparison of sex groups.

SEX N Mean SD p Cohen’s d
F 546 27.48 757
TOS_He M 134 25.49 8.37 <0.001 0.26
F 546 15.48 5.75
TOS-Ne M 134 15.25 5.61 0.67
F 546 13.90 3.09
ORTOR M 134 13.02 3.55 <0.01 0.28
F 546 3.98 2.80
KZZ]_HO M 134 pped 28 0.69
F 546 4.46 243
KZZ]_EO M T34 i o 079
F 546 344 2.60
Kzz] DR M 134 2.95 2.28 0.05 0.19
F 546 229.54 50.43
BES M 134 240.59 58.01 0.03 0.21
F 546 2258 412
BMI M 134 23.70 3.95 <0.01 0.27
F 546 28.27 10.06
Aee M 134 26.94 8.37 0.16
60 | 50 —
7 .‘ 407 :’ L]
2
40 -
2 S 2 30 - e°
o 30 o -
9 20 - |9 20 -
10 28 10
0 - 0-
[ —
SEX F M SEX F M

Figure 1. Distribution of TOS variables by sex.

The results were also analyzed in terms of dietary supplement use. Significantly higher
scores on the TOS, the ORTO_R scale and the KZZ]_Diet Restrictions scale were obtained
by respondents who used supplements than by those who did not use supplements.
The highest strength of this effect was observed for TOS_He (Cohen’s d = 0.49). These
relationships are shown in Table 3.
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Table 3. Comparison of supplement use groups.

Sup * N Mean SD p Cohen’s d
TOS_He i 0 ig? ;g:?f ;:Zg <0.001 0.49
TOS_Ne ?e 0 ii? ﬁg gfg <0.001 0.36
ORTO_R i 0 ig? ﬁ:é‘; g: 12 <0.001 0.30
o N B,
@ N moam o,
KZZ]_DR i 0 ig? 5:2(2) izg <0.001 0.27
w M @ ome o ommo,
S
WM moomE aw o,

* Use of nutritional supplements.

We also checked whether the variables obtained using the Polish TOS differed ac-
cording to body weight normality and diet. Analyses showed no differences in the mean
values of TOS_He or TOS_Ne according to the BMI criterion between the groups for normal
body weight. In contrast, comparisons of these variables among the groups of participants
who were on a diet, had been on a diet or had never been on a diet indicated statistically
significant differences in the values obtained in these groups. The strength of the effect of
these differences was proven to be average (n? = 0.08). The results of these comparisons are
presented in Table 4.

Table 4. Comparison of TOS_He and TOS_Ne among the different diet use groups.

N Mean SD Comparison p

1. I'm on a diet 71 31.07 7.69 1-2 <0.001
TOS_He 2. I have been on a diet 371 27.59 7.36 1-3 <0.001
3. I have never been on a diet 238 25.12 7.88 2-3 <0.001
1. I'm on a diet 71 18.97 7.02 1-2 <0.001
TOS_Ne 2. T have been on a diet 371 15.99 5.68 1-3 <0.001
3. I have never been on a diet 238 13.51 4.57 2-3 <0.001

For the collected data, relationships between variables were examined using Pearson
correlation. The results are shown in Table 5 and Figure 2. An important correlation was
observed between the two scales, TOS and ORTO_R. The strength of the effect of these
relationships was found to be medium. KZZ]_DR was significantly correlated with TOS_He
(r = 0.25) and TOS_Ne (r = 0.49). In the next step, Fisher’s Z test was performed. The
correlations of KZZ]_DR with TOS_He and KZZ]_DR with TOS_Ne were significantly
different (Z = 9.805; p < 0.01). A stronger relationship with dietary restrictions was observed
for the TOS_Ne subscale than for the TOS_He subscale.
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Table 5. Pearson’s correlation.
TOS_He TOS_Ne ORTO-R BES KZZ]_ HO KZZJ_EO BMI AGE
TOS_Ne Pearson’s r 0.58 *** —
Effect size
(Fisher’s z) 0-66 -
ORTO_R  Pearson’sr 0.43 *** 0.46 *** —
Effect size
(Fisher’s z) 0.46 0.50 o
BES Pearson’s r 0.13 *** —0.08 * —0.21 *** —
Effect size
(Fisher’s z) 0.13 —0.08 —-0.22 —
KZZ]_HO Pearson’sr —0.06 0.16 *** 0.35 *** —0.25** —
Effect size
(Fisher’s z) —0.06 0.16 0.36 —0.26 —
KZZ]_EO DPearson’sr 0.03 0.32 *** 0.37 *** —0.35 *** 0.55 *** —
Effect size
(Fisher’s z) 0.03 0.33 0.39 —0.37 0.62 —
KZZJ_DR Pearson’sr 0.25 *** 0.49 *** 0.45 *** —0.33 *** 0.24 *** 0.49 *** —
Effect size 0.26 0.53 0.48 —0.34 0.24 0.54 —
(Fisher’s z)
BMI Pearson’s r —0.09 * —0.04 —0.02 —0.19 *** 0.07 0.16 *** 0.17 *** —
Effect size —0.09 —0.04 —0.02 —0.19 0.07 0.16 0.17 —
(Fisher’s z)
Age Pearson’s r 0.11 ** —0.04 —0.10* 0.01 —0.19 *** —0.11** —0.03 0.37 ***
Effect size 0.11 —0.04 ~0.10 0.01 —0.19 —0.11 —0.03 0.38
(Fisher’s z)
*p <0.05; ** p <0.01; ** p < 0.001.
407 &
@]
8
30 — °
° co0 @ Do
Z| o
% $
O 20 — Q ®
= o)
83 @]
® ' o8
10 - IO P
SEFEEIE D0
| | | |
10 20 30 40
TOS _He

Figure 2. TOS subscale scatterplot and distribution. Blue line indicates correlations of scales, gray
dots represent analyzed cases.
6. Discussion

The obtained results allowed us to consider the Polish adaptation of the TOS question-
naire a reliable scale for identifying the phenomenon of orthorexia in the adult population.
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All of the items achieved satisfactory discriminant power. Factor analysis of the TOS in
Polish confirmed that the structure consists of two factors: TOS He—healthy orthorexia and
TOS Ne—pathological /negative orthorexia. Both of these factors showed good reliability.
The Cronbach’s alpha coefficient was 0.87 for TOS He and 0.78 for TOS Ne. The obtained
reliability is comparable to that of the original scale and other adaptations [43,44]. The
authors of the Polish version decided to use a five-point scale to enable the respondents to
declare a “neutral” relationship, which, as some studies indicate, increases the reliability of
the obtained results [39].

The rotated component analysis identified item number 10 from the original scale as
not sufficiently loading any of the factors. This is why this item was removed from the scale.
Other adaptations of this scale also encountered difficulties in loading individual items.
Like us, the authors of other adaptations decided to remove items [43]. This procedure did
not negatively affect the quality of the validation.

Analysis of mean values across sex groups revealed statistically significant differ-
ences in orthorexic behaviors: TOS_He and ORTO_R had a small Cohen’s coefficient for
diet restrictions, body image and BMI. Research on ON and its association with sex has
yielded mixed results. Hallit found that females had greater ON tendencies than males,
while Dell’Osso reported greater ON symptoms in females and those with high autistic
traits [45,460]. Research has shown a strong correlation between orthorexia nervosa and body
image, particularly in relation to perfectionism, appearance orientation and overweight
preoccupation [10]. This correlation is particularly strong for female university students,
where high body area satisfaction, low fitness orientation, low overweight preoccupation
and low appearance orientation are predictors of orthorexia nervosa [47]. However, this
relationship is not as clear in male students, where aspects of body image are not associated
with orthorexic behaviors. Further research is needed to better understand the causal
relationships and gender differences involved [40,45,47].

The most important results obtained in this study indicate a correlation between TOS
and both the use of supplements and diet. Higher TOS, ORTO_R and KZZ]_Diet Restric-
tions scores were obtained for individuals using dietary supplements than for those not
using dietary supplements. Orthorexia, an obsessive focus on healthy eating, is a growing
concern in the field of nutrition and eating disorders [6]. It is often associated with the use of
supplements and a restrictive diet, leading to social isolation and potential health risks [28].
The strongest relationship between dietary supplement usage and healthy orthorexia was
noted. In conclusion, the use of dietary supplements may indicate a preoccupation with
health and healthy eating. A significant correlation was also noted between both the TOS
and dietary restrictions. A stronger relationship with dietary restrictions was observed for
the TOS_Ne subscale than for the TOS_He subscale. This may lead to the conclusion that a
strict dietary regimen may be a factor causing orthorexia nervosa.

Orthorexia, an obsessive focus on healthy eating, is associated with a range of factors.
Bartrina noted that this practice often leads to a restrictive diet and social isolation [48].
Agopyan reported a high incidence of orthorexia in female nutrition and dietetics students,
with a negative correlation between orthorexia and eating disorders [49]. A relationship
between orthorexia and healthier food choices, as well as specific lifestyle habits, was identi-
fied [50]. Finally, Kazmierczak-Wojtas reported that individuals with orthorexic tendencies
had a moderate intensity of healthy eating and a low intensity of unhealthy eating, but their
nutritional knowledge did not significantly differ from that of other groups [51]. Both our
study and others collectively demonstrate the need for a multidimensional approach to ON.
At the forefront is the need to develop diagnostic criteria and tools, as well as strategies for
primary and secondary prevention.

The main limitation of research on ON, and therefore of our study, is the lack of
consistent diagnostic criteria. In recent years, work on orthorexia has been conducted at
various research centers around the world. Currently, the proposed diagnostic criteria
differ slightly from each other but are still not unambiguous. Further research is needed to
help unify these findings and identify the right tools to capture the broad dimensions of
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this phenomenon. Since there are no official diagnostic criteria for ON, it was impossible to
determine which participants had ON and treat them as a clinical group. In addition, we
did not control our participants for any comorbidities other than ON. However, ON is not
an official diagnosis, and there are no patient databases or other official records from which
a representative sample can be obtained. Therefore, these results may not be representative
of all individuals with ON.

7. Conclusions

The TOS is an important alternative to the ORTO-15 and ORTO-R scales. The TOS ex-
tends the diagnosis of orthorexia by two factors: healthy orthorexia and nervous orthorexia.
Therefore, this scale may allow for a better understanding of the psychological aspects of
orthorexia. The Polish version of the TOS is relatively short and characterized by internal
consistency, validity and reliability.
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Abbreviations
BES Body Esteem Scale
BMI Body Mass Index

KZZJ_HO Habitual Overeating subscale
KZZ]_EO  Emotional Overeating subscale
KZZ]_ DR  Diet Restrictions subscale

ON Orthorexia Nervosa
TOS Teruel Orthorexia Scale

Subscale of the TOS examining the severity of orthorexia, referred to as nervous
TOS Ne .

(pathological)

Subscale of the TOS examining the severity of orthorexia, referred to as healthy
TOS He .

(nonpathological)
HeOr Orthorexia described as healthy (nonpathological)

OrNe orthorexia defined as nervous (pathological)
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Appendix A

Teruel Orthorexia Scale (TOS) adapted in Polish by M. Gortat and M. Samardakiewicz

Ponizsze pytania odnosza sie do Twoich przekonar i zachowan dotyczacych zywienia. Chcemy
pozna¢ jak wazne jest przestrzeganie zdrowej diety lub spozywanie pokarmoéw, pozbawionych

tluszczu, soli, konserwantéw, dodatkowych substancji, ktore uwazasz za szkodliwe lub toksyczne.
Zaznacz w jakim stopniu zgadzasz sie z ponizszymi twierdzeniami.

Jesli zaznaczysz 1 bedzie to oznacza¢, ze to twierdzenie zupelnie nie dotyczy Ciebie, jesli

zaznaczysz 5 oznacza to, ze twierdzenie w pelni dotyczy Ciebie.

1 Czuje sie w zgodzie ze soba, kiedy odzywiam sie zdrowo. 2 3 5
Spedzam wiele czasu kupujac, planujac i/lub
2 przygotowujac jedzenie by moja dieta byta tak zdrowa jak 2 3 5
to mozliwe.
3 Wierze, ze jadam zdrowiej niz wiekszos¢ ludzi. 2 3 5
4 Obwiniam sie gdy jem rzeczy postrzegane jako niezdrowe. 2 3 5
5 Moje przekonania dotyczace zdrowego jedzenia ’ 3 5
negatywnie wplynely na moje relacje z innymi.
6 Moje zainteresowanie zdrowa zywnoscia jest wazna ’ 3 5
czescia tego kim jestem i jak rozumiem Swiat.
Preferuje bardziej zjedzenie zdrowego positku, ktéry nie
7 jest bardzo smaczny, niz smacznego positku, ktory jest 2 3 5
niezdrowy.
8 Glownie jem zywnos¢, ktéra postrzegam za zdrowa. 2 3 5
9 Poswiecam wiele czasu na szukanie informacji o zdrowej ’ 3 5
Zywnosci.
Nie przeszkadza mi wydawanie duzej ilosci pieniedzy na
10 ) . . 2 3 5
produkty, ktore postrzegam za bardziej zdrowe od innych.
Czuje sie przygnebiony i smutny, jesli zjem co$
11 . 2 3 5
niezdrowego.
Wole raczej zjes¢ mata porcje zdrowego positku niz duza
12 . . ) . e 2 3 5
porcje positku, ktéry moze by¢ niezdrowy.
13 Unikam jedzenie z osobami, ktére Zywia sie niezdrowo. 2 3 5
14 Staram sie przekonac¢ osoby w moim otoczeniu do 5 3 5
podazania za moimi nawykami zywieniowymi.
Obwiniam siebie, gdy zjem cos, co postrzegam jako
15 . 2 3 5
niezdrowe.
Ciagle myslenie o zdrowym jedzeniu nie pozwala mi
16 . o . 2 3 5
skoncentrowac sie na wykonywaniu innych zadan.
STEN norms
TOS_He_STEN
SEX 1 2 3 4 5 6 7 8 9 10
F 9-14  15-17 1821 22-25 2629 30-33 34-36 3740 41-44 45
M 9-10 11-14 15-19 2023 2427 2831 32-35 3640 4144 45
TOS_Ne_STEN
SEX 1 2 3 4 5 6 7 8 9 10
F 7 810 11-13 14-16 17-18 19-21 2224 25-27 28-35
M 7 810 11-12 13-15 16-18 19-21 22-24 25-27 28-35
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No. item Subscale TOS

1 He
2 He
3 He
4 Ne
5 Ne
6 He
7 He
8 He
9 Ne
10 He
11 Ne
12 He
13 Ne
14 He
15 Ne
16 Ne
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