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Compar�son of exerc�se dependence, eat�ng att�tude d�sorder and r�sk of orthorex�a nervosa
among regular students and student athletes

Öğrenc�ler ve sporcu öğrenc�ler arasında egzers�z bağımlılığı, yeme bozukluğu ve ortoreks�ya
nervoza r�sk�n�n karşılaştırılması

Yasem�n Karaağaç , Fatma İrem Çet�nkaya , Ezg� Bell�kc� Koyu 
Nutr�t�on and D�etet�cs Department, Faculty of Health Sc�ences, İzm�r Kat�p Çeleb� Un�vers�ty, Izm�r, Türk�ye

ABSTRACT

Object�ve: Exercise dependence and eating disorders are growing up among university students. This study aimed to compare exercise dependence,
eating attitude, and orthorexic tendencies between regular students and student athletes.
Mater�al and Methods: A total of 168 students, 66 of whom were athletes participated in this study. Participants completed Exercise Dependence
Scale-21 (EDS-21), Eating Attitude Test-40 (EAT-40), and Orthorexia Nervosa-11 (ORTO-11) scales. Anthropometric measurements were performed
by the researchers. The data were analyzed using the SPSS version 25 and the significance level was accepted as p<0.05.
Results: While there were no students with exercise dependence among regular students, 10.6% of the student athletes were found to be exercise
dependent (p<0.001). Orthorexic tendencies of student athletes were found to be higher (p=0.045). There was no significant difference between the
groups in terms of eating attitude disorder (p=0.253). The EDS-21 scores were moderately positively correlated with the orthorexic tendency (r=0.446)
and the EAT-40 scores (r=0.397) (for each p<0.05). Sports experience was also associated with exercise dependence (r=0.363) and orthorexic ten‐
dency (r=0.195) (p<0.05).
Conclus�on: Student athletes, especially those with a longer sports experience are at higher risk of exercise dependence and have higher orthorexic
tendencies compared to regular students. Health professionals who involve in the sports teams should be aware of these risks and monitor the stu‐
dents in terms of exercise dependence and orthorexia nervosa.
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ÖZ

Amaç: Üniversite öğrencileri arasında egzersiz bağımlılığı ve yeme bozuklukları giderek artmaktadır. Bu çalışma ile öğrenciler ve öğrenci sporcular ara‐
sındaki egzersiz bağımlılığı, yeme tutumu ve ortoreksik eğilimlerin karşılaştırılması amaçlanmıştır.
Gereç ve Yöntemler: Bu çalışmaya 66'sı sporcu olmak üzere toplam 168 öğrenci katılmıştır. Katılımcılar Egzersiz Bağımlılığı Ölçeği-21 (EDS-21), Yeme
Tutum Testi-40 (EAT-40) ve Ortoreksiya Nervoza-11 (ORTO-11) ölçeklerini doldurmuştur. Antropometrik ölçümler araştırmacılar tarafından yapılmıştır.
Veriler SPSS versiyon 25 kullanılarak analiz edilmiş, anlamlılık düzeyi p<0.05 olarak kabul edilmiştir.
Bulgular: Öğrenciler arasında egzersiz bağımlılığı saptanmazken, öğrenci sporcuların %10,6'sının egzersiz bağımlısı olduğu belirlendi (p<0,001). Öğ‐
renci sporcuların ortoreksik eğilimleri daha yüksek bulundu (p=0,045). Yeme tutum bozukluğu açısından gruplar arasında anlamlı fark yoktu (p=0,253).
EDS-21 puanları, ortoreksik eğilim (r=0,446) ve EAT-40 puanları (r=0,397) (her biri için p<0,05) ile orta düzeyde pozitif korelasyona sahipti. Spor dene‐
yimi ayrıca egzersiz bağımlılığı (r=0,363) ve ortoreksik eğilim (r=0,195) (p<0,05) ile ilişkiliydi.
Sonuç: Öğrenci sporcular, özellikle daha uzun spor deneyimi olanlar, normal öğrencilere göre egzersiz bağımlılığı açısından daha yüksek risk altındadır
ve ortoreksik eğilimleri daha yüksektir. Spor takımlarında görev alan sağlık profesyonelleri bu risklerin farkında olmalı ve öğrencileri egzersiz bağımlılığı
ve ortoreksiya nervoza açısından izlemelidir.
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Follow�ng a healthy d�et �s one of the key factors of a he-
althy l�fe and helps to prevent non-commun�cable d�seases
such as d�abetes mell�tus, card�ovascular d�sease and some
types of cancer (1). However, focus�ng on healthy eat�ng so-
met�mes turn �nto obsess�ve and patholog�cal behav�or.
Th�s cond�t�on, f�rst descr�bed by Steve Bratman �n 1997 (2),

�s def�ned as a f�xat�on on healthy or clean eat�ng called
Orthorex�a nervosa (ON) (2-5). S�nce then, ON has ga�ned
�ncreas�ng �nterest and many d��erent def�n�t�ons and d�ag-
nost�c tools have been developed. Currently, ON has not
been recogn�zed as a d�st�nct eat�ng d�sorder �n the Interna-
t�onal Class�f�cat�on of D�sease-11 (ICD-11) or the D�agnost�c
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and Stat�st�cal Manual of Mental D�sorders-V (DSM-V) and
there �s no consensus on the def�n�t�on or d�agnost�c cr�te-
r�a (3). However, there are some common factors �n the d�f-
ferent d�agnost�c cr�ter�a of ON �nclud�ng obsess�onal or
patholog�cal preoccupat�on w�th healthy nutr�t�on, emot�-
onal consequences such as anx�ety or d�stress when not fol-
low�ng self-�mposed d�etary rules, psychosoc�al �mpa�r-
ments �n relevant areas of l�fe, and phys�cal �mpa�rments
related to nutr�t�onal def�c�enc�es (4). Obsess�ve-compuls�ve
features, h�story of an eat�ng d�sorder, poor body �mage,
and some personal�ty tra�ts such as perfect�on�sm have
been cons�stently assoc�ated w�th a greater r�sk for orthore-
x�c tendenc�es (5).

Regular phys�cal act�v�ty, the other key to a healthy l�fe, re-
duces the r�sk of several chron�c d�seases and all-cause
mortal�ty, �mproves the qual�ty of l�fe, and cogn�t�ve funct�-
on (6). But just l�ke �n ON, when exerc�se becomes excess�-
ve, �t may negat�vely a�ect psycholog�cal and phys�olog�cal
health and may d�srupt soc�al relat�onsh�ps (7). Many var�o-
us terms have been used �n the l�terature to name th�s form
of exerc�se. Some of these terms are morb�d exerc�se, exces-
s�ve exerc�se, compuls�ve exerc�se, obl�gatory exerc�se,
exerc�se add�ct�on, exerc�se dependence (ED), and exerc�se
abuse (7-10). The most frequently used terms �n stud�es are
ED, measured us�ng the Exerc�se Dependence Scale-21
(EDS-21), and exerc�se add�ct�on, assessed w�th the Exerc�se
Add�ct�on Inventory (EAI) (8, 9).

Exaggerated exerc�se behav�or �s class�f�ed as pr�mary and
secondary, depend�ng on whether ED �s the ma�n problem
of the �nd�v�dual or not. Although exerc�se behav�or �tself �s
the un�que pathology �n pr�mary ED, �t �s a symptom that
develops due to another ma�n pathology, such as eat�ng d�-
sorder �n secondary ED (11-13). Therefore, stud�es generally
reported that ED and eat�ng d�sorders are pos�t�vely correla-
ted (10, 14). A recent meta-analys�s reported that the r�sk of
ED �n people w�th eat�ng d�sorders was approx�mately four
t�mes h�gher than �n people w�thout eat�ng d�sorders (15).
However, the relat�onsh�p between ON and ED has been
contrad�ctory. Wh�le pos�t�ve correlat�ons have been repor-
ted between ON and ED among members of the f�tness stu-
d�os and un�vers�ty students (16, 17), no assoc�at�on has
been found among Braz�l�an exerc�se pract�t�oners (18).
S�nce populat�on character�st�cs, d�etary hab�ts, type of
exerc�se, and cultural factors can �nterfere w�th th�s assoc�-
at�on, �t �s necessary to evaluate the relat�onsh�p between
ON and ED �n d��erent groups and populat�ons.

Research has �nd�cated that un�vers�ty students are at r�sk
for both exerc�se dependence and eat�ng d�sorders (12, 19,
20). In part�cular, students who exerc�se regularly or are �n
un�vers�ty sports teams may be cons�dered to be at h�gher

r�sk. However, to the best of our knowledge, only a p�lot
study �nvest�gated the prevalence of ON �n un�vers�ty sports
teams, and �n that study, students were not evaluated for
ED (21). Therefore, the ma�n object�ve of th�s study was to
compare regular students and students athletes �n terms of
ED, eat�ng att�tude, and orthorex�c tendenc�es. Our second
object�ve was to determ�ne the relat�onsh�ps between ED,
eat�ng att�tude, and orthorex�a �n Turk�sh un�vers�ty
students.

�S�� �•�� �x�:�� �K�€�Ö�º�� �Ñ�Ö�S�� �•�5�^�� �€

�u�º�5�I�ü�Ê�ü�2�º�� �I�=�Ö�º�� �Ñ�Ö�Ñ�º�I�º�Ö�Ê�� �����×�Ê�I�ü�� ��

A total of 168 undergraduate students (66 student athletes
and 102 regular students) study�ng �n Izm�r prov�nce were
enrolled �n the study. A quest�onna�re was adm�n�stered to
each part�c�pant and anthropometr�c measurements were
taken. The quest�onna�re cons�sted of four sect�ons: perso-
nal �nformat�on form �nclud�ng soc�odemograph�c features
and sports exper�ence (recorded as months), Exerc�se De-
pendence Scale-21 (EDS-21), Eat�ng Att�tude Test-40 (EAT-
40), and Orthorex�a Nervosa-11 (ORTO-11) scale. The study
was approved by the Non-Intervent�onal Cl�n�cal Stud�es
Inst�tut�onal Rev�ew Board of Izm�r Kat�p Celeb� Un�vers�ty
(26.07.2019/419) and wr�tten �nformed consent was obta-
�ned from all part�c�pants.

�:�� �=�I�5�Q�� �×�� �I�=

�� �g�×�5�Ê�ü�=�×�Ö�� �×�2�×�� �Ñ�×�� �Ê�×�Ö�€�Ê�º���×�É�€�•

Exerc�se dependence was determ�ned by EDS-21. The scale
was developed by Hausenblas and Downs �n 2002, and �t
was prepared based on the drug add�ct�on cr�ter�a �n the
DSM-IV (22). The Turk�sh val�dat�on and rel�ab�l�ty study of
the scale was conducted by Yeltepe and Ik�zler �n 2007 (23).
The scale cons�sts of 21 �tems and each �tem �s answered on
a 6-po�nt L�kert scale. EDS-21 �s based on seven add�ct�on
cr�ter�a; tolerance, w�thdrawal e�ects, cont�nuance, lack of
control,reduct�ons �n other act�v�t�es, t�me, and �ntent�on.
H�gher EDS scores �nd�cate a h�gher �nc�dence of symptoms
of exerc�se dependence. Categor�zat�on �s also establ�shed
and based on responses, �nd�v�duals are class�f�ed �nto one
of three categor�es: at r�sk of ED, nondependent symptoma-
t�c, and nondependent asymptomat�c (22).

�� �º�I�ü�� �è�Ö�� �I�I�ü�I�Q�Ñ�×�=�Ö�•�×�=�I�É�‚ �~

Eat�ng att�tudes were evaluated us�ng the EAT-40. It �s a 40-
�tem scale and has been w�dely used to detect symptoms of
eat�ng d�sorders. The test has been used �n noncl�n�cal
samples as a general screen�ng measure for d�sordered
eat�ng att�tudes. It was developed by Garner and Garf�nkel
and adapted to Turk�sh by Savaşır and Erol �n 1989 (24, 25).
Responses were rated on a s�x-po�nt L�kert scale from “al-
ways (1)” to “never (6)”. The cut-o� po�nt of the scale �s 30,
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and ≥30 �nd�cates hav�ng a h�gher r�sk of eat�ng d�sorder
(25).

�^�5�I�ï�� �5�×�g�ü�º�Ö�U�×�5�a�� �=�º�É�•�•

ORTO-15 was developed by Don�n� et al. (2005) to assess the
tendency of ON (26). It was adapted �nto Turk�sh as ORTO-
11, remov�ng four quest�ons from the or�g�nal test (27). Each
quest�on of the ORTO-11 was answered on a four-po�nt L�-
kert scale. Although the scale does not have an establ�shed
cut-o� po�nt, the lower scores re�ect the h�gher tendency
for behav�or or att�tudes related to ON (27).

�� �� �I�ï�5�� �2�� �� �×�I�5�ü�Ê�Ö�� �×�º�=�Q�5�×�� �×�� �I�=

We�ght was measured w�th 0.1 kg accuracy us�ng a scale
w�thout shoes and wear�ng l�ght cloth�ng. Wa�st, h�p, and
neck c�rcumferences and he�ght were measured w�th an
�nelast�c measur�ng tape. All anthropometr�c measure-
ments were taken by the same researcher. Body mass �ndex
(BMI) was calculated and evaluated accord�ng to World He-
alth Organ�zat�on (WHO) class�f�cat�on.

�€�I�º�I�ü�=�I�ü�Ê�º���Ö�º�� �º���h�=�ü�=

The data were analyzed us�ng the SPSS vers�on 25. Cont�nu-
ous var�ables were checked for normal d�str�but�on w�th the
Shap�ro-W�lk test and data were presented as mean and

standard dev�at�on or med�an and �nterquart�le range (IQR)
accord�ng to the normal�ty of the d�str�but�on. Student’s t-
test or Mann Wh�tney U tests were used to analyze group
d��erences for cont�nuous var�ables between regular stu-
dents and student athletes. Categor�cal var�ables were com-
pared us�ng the ch�-square test. Spearman’s Rho correlat�on
analys�s was used to exam�ne the correlat�ons between
sports h�story, BMI, EDS-21, ORTO-11, and EAT-40 scores.
The level of s�gn�f�cance was set at p<0.05.

�x�� �€�” �K�•�€

The d�str�but�on of students accord�ng to the sports d�sc�p-
l�nes �s g�ven �n Table 1. The major�ty of the students were
play�ng football (37.9%), volleyball (31.8%), and basketball
(18.2%).
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There were no s�gn�f�cant d��erences �n terms of age, gen-
der, anthropometr�c measurements, �nclud�ng BMI, wa�st,
h�p, and neck c�rcumference, and self-percept�on of body
we�ght between regular students and student athletes (Tab-
le 2).

Accord�ng to EDS-21, 4.2% of all students were class�f�ed as
at r�sk for ED, 42.3% as symptomat�c, and 53.6% as asymp-
tomat�c. A s�gn�f�cant relat�onsh�p was found between gro-

ups for exerc�se dependency. All student athletes are  clas-
s�f�ed as at-r�sk, and the number of symptomat�c students
was also h�gher among student athletes compared to regu-
lar students (p<0.001) (Table 3).
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The mean ORTO-11 scores for all students were 28.63±5.23.
ORTO-11 scores of student athletes (27.53±5.04) were s�gn�f�-
cantly lower than those of regular students (29.27±5.25)
(p=0.045). The med�an scores of the EAT-40 were 14.00
(11.00) and a total of 8.3% of students scored above the cut-
o� (>30) on EAT-40. No s�gn�f�cant d��erence was found be-
tween groups for EAT-40 scores or categor�cal class�f�cat�on
of EAT-40 (Table 3).

In the whole sample, the EDS-21 scores were pos�t�vely cor-
related w�th the sports exper�ence (r=0.363, p<0.001) and
the EAT-40 scores (r=0.397, p<0.001), and were negat�vely
correlated w�th the ORTO-11 scores (r=-0.446, p<0.001). Ad-
d�t�onally, the ORTO-11 score was negat�vely correlated w�th
both EAT-40 scores (r=-0.530, p<0.001) and sport exper�en-
ce (r= -0.195, p<0.05) (Table 4).
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The purpose of th�s study was to �nvest�gate the r�sks of ED,
ON tendenc�es, and d�sordered eat�ng att�tudes of un�ver-
s�ty students who part�c�pated �n un�vers�ty sports  and not.
The ma�n f�nd�ng of th�s study was that student athletes
were at greater r�sk for ED and had h�gher orthorex�c ten-
denc�es than regular students. Add�t�onally, a pos�t�ve cor-
relat�on was found between ED, orthorex�c tendency, and
d�sordered eat�ng att�tudes.

Prev�ous stud�es had reported the prevalence of ED as 6-
8.8% among un�vers�ty athletes (12, 28). In our study, 4.2%
of all students were class�f�ed as at r�sk for ED and all of
them were  student athletes (Table 3). These f�nd�ngs have
supported the l�terature show�ng that the r�sk of ED has
been h�gher among �nd�v�duals who play regular sports

than those who do not (8, 9, 12). It may be poss�ble that pe-
ople who attend sports act�v�t�es regularly, espec�ally for
compet�t�ve purposes, exerc�se more frequently and �nten-
sely, mak�ng them vulnerable to a h�gher r�sk of ED. Stud�es
have reported that t�me spent �n sport (13, 29, 30), ch�ldho-
od phys�cal act�v�ty (29), type (9, 30), �ntens�ty (13), and fre-
quency (13, 28) of sports are also �mportant factors that may
a�ect the r�sk of ED. In th�s study, a pos�t�ve correlat�on was
found between sports exper�ence and the EDS-21 score, �n-
d�cat�ng that students w�th longer sports exper�ence had a
h�gher r�sk of ED. C�c�oğlu et al. (31), also reported a s�m�lar
correlat�on �n both el�te athletes and students of the faculty
of sports sc�ences.

A recent l�terature rev�ew on the prevalence of ON reported
that some groups were more suscept�ble to the r�sk of ON
than other groups due to the�r profess�on (e.g., sports peop-
le, d�et�c�ans, doctors) (3). Un�vers�ty students, espec�ally
those �nvolved �n sports, were also one of the r�sk groups
for ON. Our study has shown that ORTO-11 scores of the stu-
dents �n the sports teams were stat�st�cally lower than regu-
lar students �nd�cat�ng more orthorex�c trends �n student
athletes, however the magn�tude of the d��erence was
small. Bes�des, the l�terature strongly �nd�cates ORTO scales
are not val�d for detect�ng ON as a cl�n�cal d�sorder. There-
fore the prevalence of ON �n un�vers�ty students was not de-
term�ned (5). Our f�nd�ngs are �n l�ne w�th the  prev�ous re-
search (21, 32, 33). Malmborg et al. (32) found that un�ver-
s�ty students study�ng �n the exerc�se sc�ence program had
h�gher orthorex�c tendenc�es compared to students stud-
y�ng �n the bus�ness program. In another study, the frequ-
ency of students w�th a tendency to orthorex�a �n the fa-
culty of sports sc�ence students was h�gher than �n the de-
partment of nurs�ng students (33). Cl��ord and Blyth found
no d��erence between the ORTO-15 scores of athletes from
the un�vers�ty sports team and regular students. However,
they had reported that students who exerc�sed 10 hours or
more per week had stat�st�cally lower ORTO-15 scores than
those who exerc�sed less than 10 hours, �nd�cat�ng that the
volume of exerc�se m�ght play an �mportant role �n ON (21).
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From th�s po�nt of v�ew, ON may be more pronounced �n
those who follow a long-term and h�gh-�ntens�ty exerc�se
program, or who have problemat�c exerc�se hab�ts. Hence, a
recent meta-analys�s found a weak correlat�on between ON
and exerc�se (r=0.12) and a stronger correlat�on between ON
and add�ct�ve exerc�se (r= 0.29) (34). In l�ne w�th th�s f�n-
d�ng, we found a moderate negat�ve correlat�on between ED
and ORTO-11 scores.

The prevalence of d�sordered eat�ng att�tudes �n Turk�sh
un�vers�ty students has been rang�ng from 5.6% to 35.7%
(35, 36). A total of 8.3% of the students who part�c�pated �n
th�s study had an eat�ng att�tude d�sorder and the prevalen-
ce d�d not d��er s�gn�f�cantly accord�ng to whether they
were �n the un�vers�ty sports team or not. Stud�es had also
reported that regular sports pract�ce was not assoc�ated
w�th d�sordered eat�ng att�tudes among un�vers�ty students
(19, 37). However, morb�d exerc�se behav�or and exerc�se
add�ct�on have cons�stently been assoc�ated w�th eat�ng d�-
sorders (10, 15) and our study also conf�rmed th�s relat�ons-
h�p. We found a pos�t�ve correlat�on between ED and EAT-
40 scores.

D��erent explanat�ons have been proposed regard�ng the
relat�onsh�p between exerc�se add�ct�on and eat�ng d�sor-
ders Mel�ssa et al. (38) suggested that phys�cal act�v�ty was
somet�mes voluntar�ly �ncreased �n eat�ng d�sorders to opt�-
m�ze we�ght loss and somet�mes �nvoluntar�ly �ncreased s�-
multaneously w�th we�ght loss under subconsc�ous b�olog�-
cal dr�ve. In ON s�tuat�ons, �nd�v�duals m�ght exerc�se to en-
hance the�r phys�cal and mental health and th�s �nternal
mot�vat�on m�ght tr�gger extreme exerc�se hab�ts result�ng
�n exerc�se add�ct�on (17). It has been poss�ble that obsess�-
on w�th healthy eat�ng may extend to obsess�on w�th exerc�-
se. Moreover, several r�sk factors l�nked w�th ON �nclud�ng
low self-esteem (39), h�gh narc�ss�sm (40), and perfect�-
on�sm (40) have also been assoc�ated w�th ED (7, 11). On the
other hand, Alcaraz-Ibáñez et al. (10) had suggested that
exerc�se for we�ght control m�ght be the key factor �n the de-
velopment and ma�ntenance of eat�ng d�sorders. As a re-
sult, the relat�onsh�p between eat�ng d�sorders and ED
m�ght be cons�dered two-s�ded.

Our f�nd�ngs �nd�cated that h�gher EAT-40 scores were asso-
c�ated w�th lower ORTO-11 scores. These results were con-
s�stent w�th other stud�es show�ng that greater symptoma-
tology of ON was assoc�ated w�th a greater r�sk of d�sorde-
red eat�ng (18, 27, 39). These f�nd�ngs also support that ON
should be cons�dered an eat�ng behav�or d�sorder.

To the best of our knowledge, th�s �s the f�rst study to evalu-
ate students �n un�vers�ty sports teams �n terms of ED, ON,
and d�sordered eat�ng att�tude. However, th�s study has se-
veral l�m�tat�ons. The f�rst �mportant l�m�tat�on �s that, due

to the cross-sect�onal study des�gn, only assoc�at�ons bet-
ween ED and ON and eat�ng d�sorders could be determ�ned,
but �t could not expla�n causal�ty between the var�ables and
whether ED �s pr�mary or secondary. The second l�m�tat�on
of the present study �s that the orthorex�c tendenc�es of the
students were evaluated w�th the ORTO scale. Stud�es re-
ported that the psychometr�c qual�ty of the ORTO scale was
poor, as �t was unable to d�st�ngu�sh between healthy and
patholog�cal healthy eat�ng (3, 21). So, EAT-40 was also
used together w�th the ORTO scale �n th�s study. The th�rd
l�m�tat�on �s that the ED r�sks and eat�ng behav�ors of un�-
vers�ty students could not be exam�ned accord�ng to exerc�-
se types due to the l�m�ted sample s�ze. Future research
should exam�ne assoc�at�ons between these phenomena
accord�ng to exerc�se type �n a larger sample.

�� �^�U�� �K�” �€�:�^�U

Healthy l�festyle behav�ors, �nclud�ng regular exerc�se and
eat�ng an adequate and balanced d�et, can become unhe-
althy when they become an obsess�on. The results of the
present study demonstrate that students �n the un�vers�ty
sports team are at h�gher r�sk for ED and have h�gher ortho-
rex�c tendenc�es than regular students. For th�s reason, he-
alth profess�onals who work �n the sports teams should be
aware of these r�sks and mon�tor the students �n terms of
ED and ON.
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