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ABSTRACT 
 
In recent years, the number of individuals with “orthorexia nervosa” in public has 
been on the rise. This study aimed to determine the risk of orthorexia among 
adults and relation with Body Mass Index (BMI). The cross-sectional study was 
carried out on 1, 286 adults who applied to Family Health Centers in Elazig in the 
period of March to April, 2016 for diagnostic or therapeutic purposes and who 
agreed to participate in this study. The risk of Orthorexia was assessed according 
to ORTO-11 test. ORTO-15 is adapted into Turkish as ORTO-11 to evaluate 
orthorexia. The mean age of subjects was 39.2±11.0 years and 65.8% were 
women, while 34.2% were men. The mean ORTO-11 score was 25.6±5.0 (24.8±4.9 
in women and 26.9±4.9 in men). A significant difference was found between men 
and women (p<0.001). There was no statistically significant difference between 
the age groups, occupation or education level for tendency for orthorexia (p>0.05). 
The mean BMI was 26.6±5.3 kg/m2. Only 47.7% displayed normal BMI (18.5 to 
24.99). There was no significant relationship between the mean scores obtained 
from the ORTO-11 and BMI (p> 0.05) and no statistically significant relationship 
between BMI groups for the risk of orthorexia. Although orthorexic tendency is 
not prevalent in adults, the highly sensitive attitudes were higher in men and BMI 
was not associated with ORTO-11 score. 
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INTRODUCTION 
 
Eating habits have changed rapidly due to cultures, habits 
and daily life styles. In the 21st century, Orthorexia (ON) is a 
novel word about highly sensitive eating behavior disorder 
(Arusoglu et al., 2008; Bosi et al., 2007). It refers to an 
unhealthy fixation for organically clean foods, free of 
herbicides, pesticides and other synthetic materials. The 
highly sensitive attitudes about the techniques and supplies 
used in the food preparation leads to obsession, loss of 
social relationships, emotional dissatisfactions and 
obsessive thoughts about food (Fidan et al.,  2010). 
Although ON is defined as an eating disorder it has not been 
recognized by American Psychiatric Association (2013) and 
this includes anorexia nervosa, bulimia nervosa and other 
unclassified eating disorders (Haman et al., 2016). 

Steven (1997) described this thought for the first time. 
The term orthorexia is derived from the Greek words 
orthos, meaning “right, proper,” and orexia, meaning 

appetite (Tek and Ermumcu, 2016). This unhealthy 
obsession led to classifying food as “dangerous” and 
“healthy” and specific foods are not consumed because they 
are thought to be harmful to human health. Therefore, the 
people suffer from shortage of essential nutrients and at 
last have unbalanced diet and malnutrition. The unhealthy 
behavior patterns led to intrapersonal impairment and 
negative impact on their quality of life (Sanlier et al., 2016).  

Many studies have been conducted among dietitians, 
physicians and medical students and they found the 
number of individuals with ON has been on the rise (Fidan 
et al., 2010; Alvarenga et al., 2012; Karadag et al., 2016; 
Korinth et al., 2010).  Malmborg et al. (2017) found that ON 
is most often seen among exercise students than business 
students. A higher tendency in health professionals was 
reported since they are likely to instruct others on healthy 
living (Duran, 2016; Gezer and Kabaran, 2013; Karakus et  
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al., 2017). ON may be influenced by some demographic 
factors such as age, sex, occupation and education level in 
studies (Fidan et al., 2010; Aksoydan and Camci, 2009; 
Ramacciotti et al., 2011). 

There has been lack of studies in literature about the 
prevalence of ON in general and also a contradiction about 
whether there is a gender differences in the prevalence of 
ON (Bo et al., 2014; Brytek-Matera et al., 2015). The aim of 
this study was to determine the risk of ON and examine the 
differences between women and men among their BMI. 
 
 
MATERIALS AND METHODS 
 
Study design 
 
This cross-sectional study was carried out on 1, 286 adults 
(473 men and 266 women), who applied to Family Health 
Centers in Elazig in the period of March to April, 2016 for 
diagnostic or therapeutic purposes and who agreed to 
participate in this study.  

Data were collected by the interviewers using the 
questionnaire method. The first part of the questionnaire 
was related to the socio-demographic information of the 
participants (age, gender, education status, working status, 
height and weight), while the second part was Orto 11 
Scale. 
 
 
Orto 11 scale 
 
The risk of Orthorexia nervosa was assessed according to 
ORTO-11. Donini et al. (2005) developed the ORTO-15 
scale. ORTO-15 is modified into Turkish as ORTO-11 by 
Arusoğlu et al. (2006) to assess orthorexia. The ORTO-11 is 
an 11-item instrument designed to evaluate and each item 
has four response options and scored on a 4-point Likert 
scale. For ORTO-11 test, there was no cut-off point and 
lower score indicates greater tendency for orthorexia.  
 
 
Anthropometric measurements 
 
The measurement of each participant’s height and weight 
were taken by trained nurses. Body mass index was 
calculated using the classifications of the World Health 
Organization. According to this classification, those subject 
with a BMI of <18.5 is considered underweight; 18.5 to 
24.99, normal weight and 25.0 to 29.99, overweight and 
≥30, obese (WHO, 2014). 
 
 
Data analysis 
 
Data were analyzed with SPSS (Statistical Package for Social 
Sciences) Version 20.0 (SPSS Inc., Chicago, IL, USA).  

 
 
 
Descriptive statistics were expressed as mean and standard 
deviation or frequency and percentage. Student t- test was 
used to compare differences in mean values among groups. 
Chi-square analysis was applied for comparisons of 
proportions between groups. The level of importance was 
accepted as <0.05. All of the participants were volunteers 
and all procedures were in line with the Helsinky 
Declaration. 
 
 
RESULTS AND DISCUSSION 
 
This study was conducted to examine the orthorexic 
behaviors of 1, 286 adults of which 846 (65.8%) were 
women and 440 (34.2%) men. The mean age of subjects 
was 39.2±11.0 years and 65.8% were women, while 34.2% 
were men (Table 1).  

The mean BMI was 26.6±5.3 kg/m2 and half of the 
participants (47.7%) displayed normal BMI. 22.2% (n=286) 
of the subjects were categorized as obese, 29.5% (n=379) 
as overweight and 0.9% (n=12) as underweight. The mean 
BMI of men was higher than the mean BMI of women 
(p<0.001).  

The mean ORTO-11 score was 25.6±5.0 and 24.8±4.9 in 
women and 26.9±4.9 in men (Table 2). A significant difference 
was found between men and women by their scores (p<0.001). 
There was no statistically significant difference between the 
age groups for tendency of orthorexia. In this study, orthorexic 
tendency and occupation or education level was not correlated 
(p> 0.05). Although there was no significant relationship 
between the mean scores obtained from the ORTO-11 and BMI, 
underweight people had higher score than other groups (Table 
3).  

In comparison of women and men, 26.2% (n=222) of women 
and 14.5% (n=64) of men were included in the obese group. A 
significant difference was found between men and women 
according to BMI (p<0.05). There was no significant 
relationship between the mean scores obtained from the 
ORTO-11 and BMI (p> 0.05).  

In the present study, participants have not been a orthorexic 
tendency since their mean ORTO-11 score was moderate. The 
prevalence of orthorexia in general population is 
contradictory, ranging from a low percentage to 50% of the 
population (Malmborg et al., 2017). Bundros et al. (2016) used 
ORTO-15 and reported that the prevalence of ON vary from 6.9 
to 57.6% in Italian populations, respectively.  

Some studies reported that orthorexic tendency was 
frequently observed in men (Arusoglu et al., 2008; Fidan et al., 
2010; Donini et al., 2005), though, eating disorders are 
commonly most seen among women (Varga et al., 2013). 
Consistent with the literature, this research showed that the 
male participants had a gerater tendency towards ON than 
female participants. A study conducted among medical doctors 
showed that there is no gender differences in terms of ON 
(Karakus et al., 2017). Similarly, many previous reports found 
no significant gender differences in ON (Aksoydan and Camci, 
2009; Ramacciotti et al., 2011; Hyrnik et al., 2016; Valera et al., 
2014). Vanga et al. (2014)  
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Table 1: The Socio-demographic characteristics of the patients. 
 

Sociodemographic characteristics n Percentage (%) 

Sex   

Female 846 65.8 

Male 440 34.2 

 
Age groups   

20-29 327 25.4 

30-39 372 28.9 

40-49 310 24.1 

≥50 277 21.6 

 BMI   

< 18,5 12 0.9 

18,5–24,9 609 47.7 

25,0–29,9 379 29.5 

≥ 30,0 286 22.2 

 Education level  

Primary School 561 43.6 

High School 325 25.3 

University 400 31.1 

 Employment status  

Self Employed/Private Sector 556 43.2 

Housewife and unemployed 619 48.2 

Student 63 4.9 

Retired 48 3.7 

Total 1286 100.0 

 
 

Tablo 2: The distrubitions of ORTO-11 scores according to patient’s socio-demographic characteristics. 
 

Variable 
ORTO-11 scores 

p 
Mean±SD 

Sex   

Female 24.88±4.94 
<0.001 

Male 26.98±4.93 

 

Age groups   

20-29 26.33±5.19 

0.233 
30-39 25.41±5.02 

40-49 25.34±4.89 

≥50 25.30±4.97 

 

Education level   

Primary School 25.79±4.83 

0.384 High School 25.61±5.12 

University 25.33±5.25 

 

Employment status    

Self employed/Private sector 25.77±5.12 

0.075 
Housewife and unemployed 25.32±4.92 

Student 25.56±5.17 

Retired 26.92±5.17 
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Tablo 3: The Distrubitions of ORTO-11 Scores According to Patient’s BMI. 
 

Variable 
Underweight Normal Overweight Obese 

 

F P 
Mean±SD Mean±SD Mean±SD Mean±SD 

ORTO-11 
scores 

26.83±5.47 25.60±5.06 25.62±5.24 25.53±4.70 0.260 0.854 

 
 
examined ON prevalence based on ORTO-11 with a female 
students and 74.2% showed orthorexic behavior.  

The evidences in researches revealed that education 
level, occupation status and age is associated with ON 
(Fidan et al., 2010; Karakus et al., 2017; Aksoydan and 
Camci, 2009; Mayo and George, 2014). Conversely, there 
was no important relationship between ORTO-11 scores 
and age, education level and occupation status of 
participants according to our findings. One explanation is 
that personality of people (low self esteem, narcissism and 
perfctionsism) may be more related than gender for ON 
(Waller et al., 2007). 

Regarding BMI, there was no stastiscally significant 
relationship with ORTO-11 scores and BMI categories. 
These findings were consistent with the literature showing 
no significant correlation between BMI and ON existed 
(Bosi et al., 2007; Aksoydan and Camci, 2009; Varga et al., 
2014; Asil and Surucuoglu, 2015). However, a number of 
studies have suggested that overweight and obese people 
were more likely to possess ortorexic eating behavior than 
underweight and normal people (Fidan et al., 2010; 
Bundros et al., 2016; Oberle et al., 2017). The researchers 
explained that overweight and obese people focus their diet 
obsessively for weight loss than others (Oberle et al., 2017).  
 
 
Conclusion  
 
Healthy nutrition is important for health improvement and 
prevents obesity. ON activities may lead to negative 
consequences such as physical, psychological and social 
aspects of an orthorexic's health. Contributing factors for 
ON may be altered according to cultural beliefs about 
health and diet or nutrition. Mass media as well as, many 
health professionals induce people eating healthy and being 
thin and also selecting food carefully. 

The findings our study is important owing to the fact that 
it was conducted with several individuals. According to the 
results of this study, the risk of ON was higher in men than 
in women and no statistically significant difference 
between age groups, occupation or education level and BMI 
groups for the tendency of orthorexia. The detection of ON 
and prevalence estimation has been more difficult due to 
not being classified as a disorder by American Psychiatric 
Association (2013). Diagnostic criteria of ON may be 
discussed mostly to be determined as a disorder. Future 
research should examine different risk factors affecting ON 
and come out with screening methods. 

Limitations  
 

The limitation of the study was not to be assessed by 
patients’ personality. The evidence is that the narcissistic 
defense is more important in eating attitudes (Waller  et al., 
2007). Another limitation of the study was the lack of 
information about dieting behavior and body satisfaction in 
details. 
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