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Summary: Healthy nutritional habits are a fundamental component of a healthy life. However, if these habits 
become an obsession, physical and mental problems may occur, which may lead to the eating disorder called 
orthorexia nervosa. This study aimed to determine the eating attitudes and tendencies related to orthorexia 
nervosa in a sample of Turkish university students.This study was conducted with 580 students, of which 250 
(43.1%) were males and 330 (56.9%) were females. Study data were collected using a general information form 
which included questions regarding the students’ demographic information and life habits, an Orthorexia-15 
(ORTO-15) questionnaire to determine their healthy nutrition obsessions, and an Eating Attitudes Test-40 
(EAT-40) to detect eating behavior disorders. Statistically significant relationship was found between eating 
disorder risk and gender, with female students having more eating disorders compared to males (p<0.01). It 
was found that 36.2% of the students included in the normal group according to BMI classification had ON 
tendency. Students on a diet had more orthorexic tendencies and were at moderate risk of having an eating 
disorder (p<0.05). A moderate negative correlation was found between EAT-40 and ORTO-15 scores (r=-
0.572; p<0.005). According to the results of this study, university students had eating behavior disorders and 
a tendency to orthorexia nervosa. EAT-40 scores indicated that 15.2% had higher risks of having an eating 
disorder. ORTO-15 results indicated that 46.1% of the female students, 31.6% of the male students, and 40% 
of the overall sample had orthorexia nervosa tendencies. Awareness regarding appropriate nutrition in rela-
tion to eating disorders is needed among university students. 
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O r i g i n a l  a r t i c l e

Introduction

University education may be considered a transi-
tion period between adolescence and adulthood, one 
in which students become independent from their par-
ents and acquire new health behaviors. Given the time 
adolescents and young adults spend at universities and 
nearby areas, said sites may influence the eating habits 
of these students in adulthood (1, 2). The university 
population is an especially vulnerable group from the 
nutritional point of view, as they are beginning to take 

responsibility for their own dietary habits and they 
undergo a critical period in the consolidation of eating 
attidues and behaviors (3). 

Eating disorders are complex psychiatric disor-
ders that have serious medical consequences. They are 
common in adolescents and young adults and defined 
as severe mental health problems with adverse physi-
cal and psychological consequences (4). University 
students have several risk factors that increase their 
risk of eating disorders, such as peer pressure, aca-
demic stress, living in dormitories, close relationships, 



Progress in Nutrition 2021; Vol. 23, N. 4: e20211992

social interaction, and high life expectation (5). The 
fundamental features of eating disorders include hav-
ing body image disturbances in association with the 
perception of being overweight, eating excessively in 
addition to having emotional confusion, being afraid 
of becoming overweight, and having a strict desire to 
lose weight (6). 

Orthorexia is derived from the Greek terms 
“ortho” meaning “correct” and “orexis” meaning “appe-
tite” to indicate an obsession with eating the right 
foods (7). Individuals with higher tendency to ortho-
rexic symptoms are primarily characterized by nutri-
tion al beliefs leading to a greater importance given 
to the perceived healthiness and nutritional properties 
rather than to taste and enjoyment of the foods (8). 
The quality and the composition of the meals, develop 
rigid avoidance to food believed to be “unhealthy” (9). 
These situations decrease the variety of food consumed 
by orthorectic individuals and cause them to eat one 
particular type of food. Eating one particular type of 
food causes loss of water and muscle when adequate 
and balanced nutrition is not received, and this, in 
turn, causes the body’s resistance to be lower, leading 
to vitamin, mineral, and nutritional deficiencies over 
time, eventually resulting in malnutrition (10). 

Orthorexia nervosa (ON) has not yet been 
defined as a disorder. The Diagnostic and Statistical 
Manual of Mental Disorders-5 (DSM-5), published 
by the American Psychiatry Association, does not 
include clear diagnostic criteria for ON as it does for 
anorexia nervosa and bulimia nervosa (11). However, 
using the ORTO-15 scale developed by Donini et al. 
based on the theories of Steven Bratman, and detector 
scales used for eating attitude and depression, an ON 
diagnosis can be made (12). 

There is a huge number of studies on some dis-
orders, like anorexia, bulimia, recently also on binge 
eating disorder. On the other hand, some other eat-
ing disorders (orthorexia, permarexia) were addressed 
in a significantly lower number of research. Therefore 
the authors are of the opinion that the main focus in 
research should be on less popular eating disorders, for 
which a lack of knowledge and even data is obvious 
(13). It is important to determine if university students, 
which comprise a significant age group of the society 
thought to be at risk, have eating disorder behavior 

tendencies. This can be accomplished using valid and 
reliable scales and tests. A correct diagnosis is impor-
tant for the development of a multidisciplinary treat-
ment approach. The focus should be on the detection 
of symptoms and findings of eating behavior disorders, 
and further research should be conducted regard-
ing risk factors associated with this issue. Thus, this 
study was carried out to investigate university students’ 
eating behaviors and ON tendencies among them, 
their eating attidues and ON mean scores, the factors 
associated with their eating attidues and ON, and the 
relationship between their eating attidues and ON. 

Materials and Methods

Study Design

This descriptive, cross-sectional study was con-
ducted at Selçuk University in Konya province in the 
Central Anatolia region of Turkey. Data were collected 
between January 2019 and March 2019. Data evalua-
tion was completed in May, 2019.

Study Setting and Sample Selection

The study population included nearly 50000 stu-
dents studying at the Selçuk University which is com-
prised of 25 Faculties/Vocational Schools. The sample 
size was determined using power and variance analysis 
(ANOVA). The G*Power 3.1.9.2 program was used 
for power analysis and calculations were made based 
on the following parameters: effect size 0.15, margin 
of error (α) 0.05, and power (1-β) 0.95. The appropri-
ate sample size was determined to be 580 as a result of 
this calculation. 

Ethical Approval

The questionnaire was anonymous, to ensure con-
fidentiality. Study approval (numbered 2018/166 dated 
31.10.2018) was obtained from the Selçuk University 
Faculty of Health Sciences Non-Invasive Clinical 
Studies Ethics Committee. No clinical intervention 
or blood testing was involved in this study. Students 
were verbally informed as to the intent of the study 
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beforehand and those who agreed to participate signed 
a voluntary consent form.

Data Collection Tools

Data were collected using a face-to-face inter-
view technique by the researchers. Necessary permis-
sions were obtained from Selçuk University Registrar’s 
Office for use of the questionnaires. The questionnaire 
form consists of 3 parts. These are general informa-
tion form developed by the researchers, EAT-40 and 
ORTO-15.  

General Information Form: The general informa-
tion section consisted of 12 questions about gender, 
age, height, weight, and a subjective evaluation regard-
ing living habits. Weight (kg) and standing height 
(cm) anthropometric measurements were self-reported 
by the participants. Self-reported height and weight 
were used to calculate the Body Mass Index (BMI). 
The BMI was calculated by dividing body weight in 
kilograms by the square of height in meters. The fol-
lowing classification was used: BMI ≥ 30.00 indicates 
obesity, BMI ≥ 25.00 overweight, BMI = 18.50-24.99 
defines the normal range, BMI lower than 18.50 is 
considered as underweight (14).

Eating Attitudes Test (EAT-40): The EAT-40 is 
a self-report scale used worldwide which was devel-
oped to determine the eating attitudes and behaviors of 
young individuals and adults with and without eating 
disorders. Garner and Garfinkel developed this scale 
(15). The EAT-40 is a 6-point likert-type scale includ-
ing 40 questions. The total score is found by scoring 
the rating and the maximum score possible is 120. The 
breakpoint was 30. Increased points were associated 
with an increase in a risk of eating behavior disorder. 
The scale’s Cronbach’s alpha (α) value was 0.70 (16) and 
the study’s Cronbach’s α value was 0.88. In EAT-40 
scale, the scores are classified as follows: 30 and above 
are high risk (abnormal eating behaviour), between 
21 and 30 are moderate risk, and below 21 are low  
risk (15).

ORTO-15 Questionnaire: This 10-item question-
naire was first developed by Dr. Steven Bratman to 
determine ON tendencies (17). Following some adjust-
ments, the latest version was developed by Donini et 
al. as a self-reporting scale including 15 items. The 

possible max and min scores of the ORTO-15 test are 
60 and 15, respectively. Low scores indicated orthorec-
tic tendency. Individuals who received ≤ 40 are defined 
as having “orthorexia” (12). The Turkish adaptation 
of the ORTO-15 was conducted by Arusoğlu et al., 
whose permissions were obtained for use of this scale 
in our study (7). The scale’s Cronbach’s α value was 
0.62 (18) and the study’s Cronbach’s  α value was found 
to be 0.81.

Statistical Analysis

Obtained study data were evaluated using the 
Statistical Package for Social Sciences (SPSS) 21.0 for 
Windows software program. The data were assessed for 
suitability to normal distribution and variance equal-
ity and determining the applicability of parametric 
or nonparametric tests. Since the data did not show a 
normal distribution, a Mann-Whitney U test was used 
for 2 independent groups and a Kruskal-Wallis test was 
used for independent groups of more than 2. Spear-
man’s correlation test was used to determine the rela-
tionship among data and cross-tabulation analysis and 
chi-square analysis was used for categorical values. The 
statistical significance level was set at 0.05 for this study.

Results

General Characteristics of Participants

The students’ general characteristics are presented 
in Table 1. The study population included 580 parti-
cipants, of which 250 (43.1%) were females and 330 
(56.9%) were females. The average ages were 21.20 ± 
0.10 years for males and 20.71 ± 0.93 years for females. 
The mean body weight of male students was 76.83 ± 
0.667 kg, mean height was 179.43 ± 0.378 cm. The 
mean weight of female students was 60.34 ± 0.58 kg, 
mean height was 164.61 ± 0.33 cm. The average BMI 
values for male and female students were 23.88 ± 0.19 
kg/m2 and 22.28 ± 2.20 kg/m2, respectively. According 
to WHO BMI classification, 64.8% of male, 68.2% 
of female students were classified as being in normal 
weight categories. Only 5.2% of the male students 
indicated they followed a diet compared to 17.6% of 
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Table 1. General Characteristics of Participants

Characteristics
Male 
(n: 250)

Female 
(n: 330)

Total 
(n: 580)

Age (yrs) 21.20±0.10 20.71±0.93 20.92±1.69

Weight (kg) 76.83±0.67 60.34±0.58 67.45±13.30

Height (cm) 179.4±0.38 164.61±0.33 171.00±9.36

BMI (kg/m2) 23.88±0.19 22.28±2.20 22.97±3.51

BMI categories

     Underweight 6 (2.4) 38 (11.5) 44 (7.6)

     Normal 162 (64.8) 225 (68.2) 387 (66.7)

     Overweight 74 (29.6) 52 (15.8) 126 (21.7)

     Obese 8 (3.2) 15 (4.5) 23 (4.0)

Being on diet

     Yes 13 (5.2) 58 (17.6) 71 (12.2)

     No 237 (94.8) 272 (82.4) 509 (88.8)

Smoking

     Smoker 132 (52.8) 84 (25.5) 216 (37.2)

     Non-smoker 118 (47.2) 246 (74.5) 364 (62.8)

Using nutritional supplement 

     Used 43 (17.2) 59 (17.9) 102 (17.6)

     Before used 53 (21.2) 99 (30.0) 152 (26.2)

     Never used 154 (61.6) 172 (52.1) 326 (56.2)

Values are presented as mean±SD or number (%); n: number of the participants

the female students. More than half of the participants 
(62.8%) were non-smokers and never took a nutri-
tional supplement (56.2%).

Eating Attidues and Orthorexia Nervosa Tendency across 
Gender

The mean EAT-40 score was 18.36 ± 0.56, and 
the ORTO-15 score was 39.01 ± 0.17. Females rece-
ived higher scores of EAT-40 than males did (***P 
< 0.001). A statistically significant relationship was 
found between those at risk for having an eating disor-
der and gender (***P < 0.001). Accordingly, male stu-
dents had a lower risk of eating disorders compared 
to female students. ORTO-15 test results found that 
79 (31.6%) of the male students, 152 (46.1%) of the 
female students and 231 (39.8%) of all students had 
a score ≤ 40 which indicated orthorexic tendencies. 
It was also found that 68.4% male students, 53.9% 

female students, and 60.2% of all students had a score 
≥ 41 which indicated no orthorectic tendencies. Eating 
disorders risks and ON tendency are more prevalent 
among females compared to males. A significant rela-
tionship was found between ORTO-15 and gender 
(***P < 0.001) with more male students having higher 
scores and in the group not showing ON tendencies 
(Table 2).

Eating Attidues and Orthorexia Nervosa Tendency 
According to BMI Categories

The EAT-40 and ORTO-15 scores of students 
who are underweight, normal weight and overweight 
according to BMI are provided in Table 3. The EAT-
40 scores were low among the normal (17.39 ± 0.66), 
and higher among the underweight (26.64±2.67). BMI 
classifications of students in the low-risk group based 
on EAT-40 results were normal and overweight while 
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Table 2. EAT-40 and ORTO-15 scores and risk estimates according to gender 

                                                  Male
(n: 250)

Female
(n: 330)

Total
(n: 580) P-value

Scores

   EAT-40 14.11±0.17 21.58±0.83 18.36±0.56 0.000*

   ORTO-15 39.49±0.25 38.65±0.23 39.01±0.17 0.031*

Risk estimates

   EAT-401

      Low risk 207 (82.8) 191 (57.9) 398 (68.6) 0.000**

      Moderate risk 21 (8.4) 73 (22.1) 94 (16.2)

      High risk 22 (8.8) 66 (20.0) 88 (15.2)

   ORTO-152

      ON tendency 79  (31.6) 152 (46.1) 231 (39.8) 0.000**

      Without ON tendency 171 (68.4) 178 (53.9) 349 (60.2)

Values are presented as mean±SD or number (%); n: number of the participants.
1Low risk, EAT-40 < 21; moderate risk, EAT-40 between 21 and 30; high risk, EAT-40 > 30
2ON tendency, ORTO -15 ≤40; Without ON tendency, ORTO -15 >40
*Mann-Whitney U test; **Chi-square test

Table 3. EAT-40 and ORTO-15 scores and risk estimates according to BMI 

                                                  Underweight
(n: 44)

Normal
(n: 387)

Overweight
(n: 126)

Obese
(n: 23) P-value

Scores

   EAT-40 26.64±2.67 17.39±0.66 18.24±1.09 19.52±2.35 0.000*

   ORTO-15 37.52±0.68 39.22±0.20 39.06±0.40 38.04±0.88 0.067*

Risk estimates

   EAT-401

      Low risk 20 (45.5) 274 (70.8) 89 (70.6) 15 (65.3) 0.009**

      Moderate risk 13 (29.5) 59 (15.2) 17 (13.5) 5 (21.7)

      High risk 11 (25.0) 54 (14.0) 20 (15.9) 3 (13.0)

ORTO-152

     ON tendency 29 (65.9) 140 (36.2) 52 (41.3) 10 (43.5) 0.003**

     Without ON tendency 15 (34.1) 247 (63.8) 74 (58.7) 13 (56.5)

Values are presented as mean±SD or number (%); n: number of the participants.
1Low risk, EAT-40 < 21; moderate risk, EAT-40 between 21 and 30; high risk, EAT-40 > 30
2ON tendency, ORTO -15 ≤40; Without ON tendency, ORTO -15 >40
*Kruskal-Wallis test; **Chi-square test

individuals in the moderate and high-risk groups had 
normal, overweight, and underweight BMIs (**P < 
0.01). More than half of the students (58.7%) included 
in the overweight group did not show any ON ten-
dencies while 65.9% of the students included in the 

underweight group according to BMI classification had 
ON tendencies. A significant relationship was found 
between BMI classification and ORTO-15 risk esti-
mates (**P < 0.01) with underweight students having 
higher ON tendencies compared to others (Table 3).
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Eating Attidues and Orthorexia Nervosa Tendency 
According to Being on a Diet

The EAT-40 test indicated that 35 (49.3%) of the 
students are on diet were in the high-risk group while 
378 (74.3%) of the students not being on a diet were in 
the low-risk group. A statistically significant relation-
ship was found between students’ following or not fol-
lowing a diet and EAT-40 risk groups (***P < 0.001). 
When the students’ ORTO-15 tendencies based on 
being on a diet were considered, 70.4% of the students 
on a diet had orthorexic tendencies while 64.4% of the 
students not following a diet did not, which was statis-
tically significant (***P < 0.001) (Table 4).

The Relationship Between EAT-40 and ORTO-15 
Scores

The Spearman correlation value of -0.572 between 
ORTO-15 and EAT-40 results indicated a negative, 

57.2% moderate statistically significant relationship 
between these scores (r = 0.4-0.6; **P < 0.01). (Table 5). 

Discussion

In this study, most of the students were in the 
normal body weight range (64.8% males, 68.2% 
females). Also, it was found that 29.6% of males were 
overweight, and 11.5% of females were underweight 
(Table 1). In a study with university students in Turkey, 
it was found that 69.5% of male, 77.7% of female stu-
dents were classified as being in normal weight catego-
ries (19). It appears that females paid more attention 
to maintaining an ideal body weight than males.

The current study revealed that 39.8% had ortho-
rectic tendencies and a significant relationship was 
found between these tendencies and gender, as 46.1% 
of the female students versus 31.6% of male students 
had ON tendencies (Table 2). Similarly, Arusoğlu  

 Table 4. EAT-40 and ORTO-15 scores and risk estimates according to being on diet 

                                                  Dieting
(n: 71)

Not Dieting
(n: 509) P-value

Scores

   EAT-40 34.10±0.53 16.17±0.47 0.000*

   ORTO-15 36.68±0.53 39.33±0.17 0.000*

Risk estimates

   EAT-401

      Low risk 20 (28.2) 378 (74.3) 0.000**

      Moderate risk 16 (22.5) 78 (15.3)

      High risk 35 (49.3) 53 (10.4)

ORTO-152

     ON tendency 50 (70.4) 181 (35.6) 0.000**

     Without ON tendency 21 (29.6) 328 (64.4)

Values are presented as mean±SD or number (%); n: number of the participants.
 1Low risk, EAT-40 < 21; moderate risk, EAT-40 between 21 and 30; high risk, EAT-40 > 30
 2ON tendency, ORTO -15 ≤40 ; Without ON tendency, ORTO -15 >40
 *Mann-Whitney U test; **Chi-square test

Table 5. The relationship between EAT-40 and ORTO-15 Scores (n: 580)

EAT-40 Score

ORTO-15 Score Correlation Value -0.572*

*Spearman’s correlation test. 
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et al. (7), in their study which included 994 participants, 
found that females tended to be more orthorectic com-
pared to males. Several studies carried out in Turkey 
on eating attitudes and ON tendencies of university 
students found that females had more eating disor-
ders and ON tendencies compared to males (20, 21). 
Previous studies, in American and Polish university 
students, also reported that female students had more 
orthorectic tendencies compared to male students (22, 
23). Dell’osso et al. (24) performed with 2826 partici-
pants also revealed that female participants had more 
orthorectic tendencies compared to males. On the other 
hand, various other studies conducted with university 
students found no significant relationship between 
orthorexic tendencies and gender (25, 26). The impor-
tance of body image to female students has increased 
in recent years, so restrictive diet programs might cause 
an increase in orthorexic tendencies. However, gender 
is only one of the factors affecting ON tendencies, and 
the examination of other factors may explain the vari-
ous results described in the literature.

According to EAT-40 scores, 15.2% of the sample 
had higher risks of having an eating disorder. (Table 2). 
In a study, conducted with medical faculty students of 
Inönü University, Turkey, it was found that 11.1% of 
the students had an eating disorder (27). Ulaş et al. (28) 
determined that this prevalence for vocational health 
school students to be 4.2%. These differences regard-
ing the prevalence of eating disorders among Turkish 
university students are thought to be due to the region 
and socio-demographic characteristics of sample. A 
statistically significant relationship was found between 
gender and EAT-40 risk groups. Male students had a 
lower risk of eating disorder compared to female stu-
dents (Table 2). Similarly, Karadağ et al. (29) reported 
that females had more eating behavior disorders com-
pared to males. Several studies also found that female 
students had more eating behavior disorders compared 
to male students (30, 31, 32).

In the present study, a significant relationship was 
found between EAT-40 risk groups and BMI classifi-
cation. As the students’ eating behaviors deteriorated, 
their BMI values started to decrease. More than half 
of the students (65.9%) included in the underweight 
group according to BMI classification had orthorec-
tic tendencies, while more than half of the students 

included in the normal, overweight, and overweight 
groups did not show any ON tendencies. As the 
orthorectic tendencies of the students increased, their 
BMI values decreased, and they were included in the 
underweight group (Table 3). A study conducted with 
medical faculty students found that the orthorectic 
tendencies of overweight students were significantly 
lower compared to students included in other BMI 
groups (27). Kaya (25) reported ON tendencies of stu-
dents who were normal, overweight, and overweight 
according to BMI were twice that of those who were 
underweight, and BMI values and EAT-40 scores 
were effective on ORTO-15 results. However, some 
studies reported no significant relationship between 
BMI value and ON tendency (33, 34, 35, 36). 

A significant relationship was found between 
being on diet and ON tendencies. Students being on 
a diet were mostly in the group showing orthorectic 
tendencies, while those not on a diet were in the group 
not showing orthorectic tendencies (Table 4). Simi-
larly, Erol (27) reported that 90% of students follow-
ing a diet had ON tendencies. In a study by Duran 
(37) it was found that mean EAT-40 and ORTO-11 
scores of those following a diet were higher compared 
to those not being on a diet. Another study conducted 
with students studying in the department of nutrition 
and other departments to evaluate their ON tenden-
cies found that students studying in the department of 
nutrition were more likely to follow a diet; however, 
no difference was found between their ON tendencies 
and dieting in this study (38). ON is an eating disor-
der that can be observed in individuals following strict 
diets associated with some disorders. Thus, orthorectic 
tendencies of students following a diet program are 
expected to be high.

The current study revealed a negative, moder-
ate-level relationship recorded between EAT-40 and 
ORTO-15 scores (Table 5.). This was unsurprising, 
as similar findings have been reported in other studies 
(39, 40). This result shows that as the prevalence of 
eating disorders decreases in students, ON tendency 
increases. Accordingly, individuals with low risk of 
orthorexia nervosa can be predicted to have a more 
balanced diet.

In conclusion, EAT-40 scores indicated that 
15.2% had higher risks of having an eating disorder. 
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According to the ORTO-15 scores, 46.1% of the 
female students, 31.6% of the male students and 39.8% 
of the overall sample had orthorexia nervosa tenden-
cies.  It is essential to increase awareness and understan-
ding of eating disorders and its associated risk factors 
for university students. Awareness regarding appropri-
ate nutrition in relation to eating disorders is needed 
among university students. A general university elec-
tive course in this regard might be helpful. Media, in 
particular, plays a significant role for young individuals 
regarding body image disorders and the development 
of eating obsessions. These types of disorders may be 
prevented by informational ads that raise awareness 
and programs offered by expert about healthy nutri-
tion. Further studies are needed to describe the behav-
ior of people with eating disorders (i.e. their etiology, 
diagnosis, treatment and the prevention of the same). 

This study has several limitations that need to be 
mentioned. First, the fact that this study was carried 
out a single university could restrict the generalizabil-
ity of our results to the entire Turkish university popu-
lation. Second, this study strongly depended on two 
self-report questionnaires and this might have caused 
distortion due to response style bias and inaccurate 
reporting by the students. It is recommended that the 
mentioned limitations be taken into consideration and 
conducted with large number of students from private 
and govermental universities in further studies.
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