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Abstract
Aim: The present study aimed to examine exercise addiction levels and orthorexia nervosa symptoms of individuals who
engage in regular physical exercise in terms of various variables.
Method: A total of 350 individuals between the ages of 16 and 50 who exercised regularly in Samsun province participated in
the present study. “Personal Information Form”, “Exercise Addiction Scale” and “ORTO-11 Scale” were used as data collection
tools. Normality test of independent sample t-test, ANOVA and Scheffe multiple comparison tests were conducted to analyze
the results found in the study.
Results: A statistically significant difference was found among male participants and female participants in terms of
Postponement of Individual Social Needs and Conflict, Tolerance Development and Passion and Exercise Addiction Scale
scores (p<0.05). Participants who were not satisfied with their physical appearance had higher ORTO-11 scores. Participants
who had 1-3 training sessions a week had higher ORTO-11 scores than participants who had 4-7 and 8 and higher training
sessions a week, while participants who had 4-7 and 8 and higher training sessions a week had higher Excessive Focus and
Emotion Change, Postponement of Individual Social Needs and Conflict, Tolerance Development and Passion and Exercise
Addiction Scale scores than participants who had 1-3 training sessions a week (p<0.05).
Conclusion: A negative correlation was found between orthorexia nervosa and exercise addiction. It was concluded that the
individuals who were engaged in regular physical exercise had low orthorexia nervosa levels and high exercise addiction levels.

Key words: Eating Disorder, Exercise Addiction, Healthy Eating, Healthy Life, Orthorexia Nervosa.

Submission Date :30.12.2024 Acceptance Date : 26.03.2025 Online Publication Date 1 27.03.2025
https://doi.org/10.18826/useeabd.1609794

INTRODUCTION

The importance of a balanced diet and regular exercise for a healthy life is frequently highlighted by
health experts. A healthy balanced diet accompanied by regular exercise is essential in maintaining
physical and mental health and well-being and the most important criteria for a healthy lifestyle are
exercise and nutrition (Rudolph, 2018). Today, making efforts for a healthy diet continues to increase
its effectiveness among individuals. In parallel with this, positive aspects of being in a regular exercise
plan are known to improve and maintain the elements of physical fitness in the lives of individuals and
this situation leads individuals to participate in regular and varied physical activities. However, habits
related to healthy eating, duration, intensity and frequency of exercise participation may cause some
negative consequences if they affect an individual’s life planning more than necessary. Exerting too
much effort to eat healthily can become an obsession and the desire to exercise can become addictive
(Chen, 2016).

The benefits of physical exercise on health are well-known (Malm et al., 2019). Regular physical
exercise in adults has been shown to be related to lower risk of various cancers, lower risk of
cardiovascular and all-cause mortality, reduced risk of weight gain, better cognitive function, improved
quality of life, and improved sleep (Powell et al., 2019). However, if regular exercise for physical and
psychological health goes beyond its purpose and the duration of exercise continues to increase day by
day, individuals may lose control (Yeltepe, 2005). Exercise addiction (EA) is a dysfunctional behaviour
characterised by exaggerated training and loss of control over exercise behavior (Szabo & Demetrovics,
2022). Individuals who are unable to give up exercise are prone to behaviours such as not being able to
spare time for their relatives and close environment, isolating themselves from social activities and
adapting their lifestyle according to their exercise plan (Adams & Kirkby, 2002). The word exercise is
often recognised as a useful concept because of its positive effects. The word addiction, on the other
hand, generally connotes all situations that are negative. Previously, addiction was categorised into two:
the use of alcohol and the use of drugs. However, it is now referred to in many other classifications,
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such as sexual behaviour, playing chance games, excessive exercise and computer or video games (Terry
et al., 2004).

Orthorexia nervosa (ON) as a concept first began to appear in the late 1990s. Orthorexia nervosa is
defined as a fixation on eating healthy food with the aim of achieving healthiness (and/or avoiding
illness) by Bratman & Knight (2000). It is characterized by a strict avoidance of food which are impure
or unhealthy by the individual (Strahler et al., 2018). The most common words used to describe
orthorexia nervosa are obsession, fixation, and preoccupation (Cena et al., 2019). These words suggest
excessive attention to food, which takes over one’s cognition and leads to behaviour sustaining this
fixation. Individuals with orthorexia nervosa prioritize all-natural, additive free food. If they consume
something they perceive as unhealthy, they experience anxiety (Farchakh et al., 2019). Individuals with
orthorexia nervosa think about food and drink at all times of the day and spend most of the day constantly
thinking and preoccupying themselves with healthy eating. Orthorexia nervosa can be clearly indicated
when this obsessive behaviour affects the individual’s life negatively (Cartwright, 2004). Orthorectic
individuals apply very strict principles to themselves in terms of nutrition by feeling themselves to be
in a constant diet plan. As a result of these behavioural attitudes, they may experience significant health
problems. It has been found that individuals with orthorexia nervosa have higher behaviors related to
general eating pathological problems such as stress, depression, and life satisfaction compared to
individuals without orthorexia nervosa (Strahler et al., 2018). It has been found that orthorexia nervosa
is related to symptoms and concerns characteristics of eating disorders (McComb & Mills, 2019; Brytek-
Matera et al., 2020; Mitrofanova, 2020). One of the groups with the highest risk of orthorexia nervosa
is individuals who are engaged in sports (Brytek-Matera, 2012). Since they know the importance of
physical fitness for individuals who are engaged in sports, they pay attention to their nutrition to have
sufficient physical fitness. The fact that they are very sensitive to nutrition planning leads these
individuals to investigate the ingredients in foods, to examine the nutrient content labels on the packages
of the foods taken, and to try to calculate the calories of the foods. For this reason, people who engage
in sports or regular physical exercise usually have a high level of desire to follow a diet or to be in a diet
program (Ustiindag, 2020).

It is widely accepted that intense physical exercises are typically related to eating disorders, while the
relationship between orthorexia nervosa (ON) and excessive physical exercise is still a subject of debate
(ao et al., 2023). In addition, the research in literature on factors related to orthorexia nervosa is still
insufficient and there are few studies examining the variables of exercise addiction and orthorexia
nervosa together (Rudolph, 2018). Therefore, the present study aims to fill this gap in the literature by
addressing these two important issues together and determining the exercise addiction levels of
individuals who engage in regular physical exercise in terms of their sociodemographic characteristics
and determining the prevalence of orthorexia nervosa.

METHOD
Research model

Since the study was conducted to reveal the status of individuals in different age groups at a certain
point in time, the present study was modelled as a cross-sectional study. In cross-sectional studies,
participants’ opinions regarding a topic or event, or their features such as interests, skills, abilities and
attitudes are determined while data measurement is performed at once and sample sizes are larger
compared to other types of studies (Karasar, 2018).

Participants

A total of 350 individuals, 170 females and 180 males, between the ages of 16 and 50, who regularly
exercised in Samsun province, participated voluntarily in the study. As demographic characteristics,
gender, disability status, weekly exercise time, educational status and satisfaction with physical
appearance were evaluated. The sample was determined through a simple random sampling method.
There are various practical rules in the literature for determining the sample size. In this study, the
recommendation that the sample size in scale studies should be at least 5 times of each scale item
(Tavsancil, 2014) was taken into consideration. The scale forms used in the study consist of 28 items in
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total. For this reason, the minimum number of participants required to participate in the study was
determined as 140.

Data collection tools

Personal Information Form: This form was prepared by the researchers and included information about
the participants’ age, gender, weekly duration of exercise, educational status, gym membership status
and satisfaction with physical appearance.

Exercise Addiction Scale (EAS): “Exercise Addiction Scale (EAS)” developed by Demir, Hazar and
Cicioglu was used as a data collection tool to determine the exercise addiction levels of individuals
(Demir et al., 2018). “Exercise Addiction Scale” consists of 17 items and 3 sub-dimensions. Items 1, 2,
3,4,5, 6, 7 of the scale, which was created in a 5-point Likert-type format, measure the sub-dimension
of Excessive Focus and Emotion Change (EFEC); items 8, 9, 10, 11, 12, 13 measure the sub-dimension
of Postponement of Individual-Social Needs and Conflict (PISNC), and items 14, 15, 16, 17 measure
the sub-dimension of Tolerance Development and Passion (TDP) (Demir, 2018). The scale is scored as
‘1=Strongly Disagree’, ‘2=Partially Disagree’, ‘3=Moderately Agree’, ‘4=Agree’, ‘5=Strongly Agree’.
Score ranges are evaluated as ‘1-17 normal group, 18-34 low risk group, 35-51 risk group, 52-69
addicted group, 70-85 highly addicted group’.

ORTO-11: In the present study, ORTO-11 test, which was developed to determine obsession with
healthy eating in individuals, was used to calculate the orthorexia nervosa risk. The ORTO-11 scale was
first prepared as ORTO-15 in 2005 by Donini et al., (2004) and adapted by Arusoglu et al., 2008. The
items in the scale can be answered in a 4-point format. Respondents are asked to tick one of the options
‘always’, ‘often’, ‘sometimes’ and ‘never’. Each item is graded as 1, 2, 3 and 4 points. The items
examine the obsessive behaviours of individuals in selecting, purchasing, preparing and consuming
foods that they themselves consider healthy. As the scores of the respondents increase, their tendency
towards orthorexia decreases. The cut-off value used to evaluate the Orthorexia-11 Questionnaire in the
present study was determined by utilizing the method adopted by Arusoglu et al.

Data analysis

When ordinal data such as Likert scales are used in survey data, normality tests (Shapiro-Wilk,
Kolmogorov-Smirnov, etc.) often do not yield normal distribution results. The main reason for this is
that the Likert scale produces values that are discreet and in a limited range (e.g. 1-5) rather than a
continuous variable. Such data may not conform to a perfectly normal distribution by nature. In this
case, looking at Kurtosis and Skewness values is a much more practical and meaningful approach. A
Kurtosis value between +1.0 is considered excellent for most psychometric purposes, but a value
between £2.0 is in many cases also acceptable, depending on the application (George & Mallery, 2012).
Skewness is the measure of the symmetry of a distribution; in most instances the comparison is made to
a normal distribution. A positively skewed distribution has relatively few large values and tails off to
the right, and a negatively skewed distribution has relatively few small values and tails off to the left.
Skewness values falling outside the range of -1 to +1 indicate a substantially skewed distribution (Hair
et al., 2013). In this context, in the present study, the Kurtosis and Skewness values of all survey
guestions and the total scores obtained from them were found within the ranges specified by the
reference sources and the data found were normally distributed. In the analysis, the independent samples
t-test was used for two group comparisons and analysis of variance (ANOVA) test was used for more
than two group comparisons. The Scheffe post-hoc test was used to determine the groups with
differences in multiple comparisons (since the group sample numbers were different). Pearson
Correlation analysis was also conducted to examine the correlation between orthorexia nervosa and
exercise addiction. The findings were expressed as arithmetic mean and standard deviation, and the
significance level was taken as 0.05. All calculations were made with SPSS 21 package program. When
the factor structures for both scales were analyzed, Cronbach Alpha values were found as follows: 0.912
for Excessive Focus and Emotion Change factor, 0.882 for Postponement of Individual-Social Needs
and Conflict factor, 0.854 for Tolerance Development and Passion factor and 0.949 for Exercise
Addiction Total Score. Cronbach Alpha value was found as 0.858 for ORTO-11 scale.
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RESULTS
Table 1. Descriptive results
Variables Groups n %
Gender Male 180 51.43
Female 170 48.57
. . . . Yes 182 52.00
Being Satisfied with Physical Appearance No 168 48.00
Secondary 48 13.71
Educational Status Associate 68 19.43
Under/Post graduate 234 66.86
1-3 174 49.71
Weekly Training Sessions 4-7 109 31.14
>8 67 19.14
Total 350 100

Among the participants, 180 are male and 170 are female, indicating an almost equal gender distribution.
While 52% are satisfied with their physical appearance, 48% stated that they are not. Most of the
participants (66.9%) have an undergraduate or postgraduate education. Those with a secondary
education make up 13.7%, while associate degree holders account for 19.4%. Most participants (49.7%)

train 1-3 days per week, while 31.1% train 4-7 days, and 19.1% train 8 or more days per week.

Table 2. ORTO-11 scores and Exercise Addiction and sub-dimension scores of the participants in terms of gender

Variables Gender n Mean d.f. t p
Male 180 27.74 4.82
ORTO-11 Female 170 27.78 4.44 -088 930
Excessive Focus and Emotion Male 180 23.89 7.29 731 465
Change Female 170 23.36 6.19 ' '
Postponement of Individual- Male 180 15.85 541 3.999 0.001*
Social Needs and Conflict Female 170 13.62 5.01 ) )
Tolerance Development and Male 180 11.53 4.33 -
Passion Female 170 9.78 3.90 3.970 0.001
. . Male 180 51.28 15.56 N
Exercise Addiction Total Score Female 170 16.76 1318 2.919 0.004

*p<0.05

As can be seen in Table 2, a statistically significant difference was found in “Postponement of
Individual-Social Needs and Conflict”, “Tolerance Development and Passion” sub-dimensions and total
score of “Exercise Addiction Scale” (p<0.05). Male participants were found to have higher scores than

female participants.

Table 3. Comparison of ORTO-11 scores and Exercise Addiction and sub-dimension scores of the participants in

terms of the state of being satisfied with physical appearance

Satisfaction with physical

Variables n Mean d.f. t p
appearance

Yes 182 26.31 4.69

ORTO11 -6.449 0.001*
No 168  29.33 4.02
i Yes 182  24.19 7.08

ExceSS|_\/e Focus and 1.599 0.111
Emotion Change No 168  23.04 6.39
ivi - Yes 182  15.32 5.51

Postp_onement of Ind|V|dl_JaI 2.050 0.041*
Social Needs and Conflict No 168 14.16 5.07
Yes 182 11.38 4.46

Tolerance Devglopment and 3.291 0.001*
Passion No 168 9.92 3.79
i icti Yes 182  50.90 15.32

Exercise Addiction Total 2437 0.015*
Score No 168  47.12 13.58

*p<0.05

In Table 3, statistically significant differences can be seen in “ORTO-11", “Postponement of Individual-
Social Needs and Conflict”, “Tolerance Development and Passion” and “Exercise Addiction” scores in
terms of the state of being satisfied with physical appearance (p<0.05). Participants who were satisfied
with their physical appearance got higher scores.
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Tablo 4. Comparison of ORTO-11 scores and Exercise Addiction and sub-dimension scores of the participants
in terms of educational status

Variables Educational Status n Mean d.f. F p Scheffe
Secondary 48 28.17 4.64
ORTO11 Associate 68 28.25 5.05 .842 432 -
Undergraduate/postgraduate 234  27.53 451
Excessive Focus and SeconQaryl 48 21.60 7.44
Emotion Change Associate? 68 21.12 7.74 10.807 0.001* 3>1-2
Undergraduate/postgraduate® 234  24.79 6.03
Postponement of Secondary?! 48 14.04 5.69
Individual-Social Needs Associate? 68 13.43 5.55 3.842 .022* 3>2
and Conflict Undergraduate/postgraduate® 234  15.30 5.12
Tolerance Development Secondary 48 1067 4.89
and Passion Associate 68 9.74 4.07 2.251 .107 -
Undergraduate/postgraduate 234 10.96 4.08
Exercise Addiction SeconQaryl 48 46.31 16.49
Total Score Associate? 68 44.28 15.96 6.887 .001* 3>1-2
Undergraduate/postgraduate®> 234  51.05 13.39
*p<0.05

In Table 4, a statistically significant difference can be seen in “Excessive Focus and Emotion Change”,
“Postponement of Individual-Social Needs and Conflict” and “Exercise Addiction total” scores, with
undergraduate and postgraduates having higher scores.

Table 5. Comparison of ORTO-11 scores and Exercise Addiction and sub-dimension scores of the participants in
terms of number of weekly training sessions
Number of weekly

Variables L - Mean d.f. F p Scheffe
training sessions

1-31 174 29.09 4.46
ORTO-11 4-7? 109 26.93 4.19 17.342 0.001* 1>2-3

>g3 67 25.66 471

Excessive Focus and Emotion L3 174 214l 6.52
Change 4-72 109 26.75 5.51 24.073 0.001* 2>3>1

>88 67 24.34 7.21

Postponement of Individual- L3 174 1825 522
Social Needs and Conflict 4-7? 109 16.29 4.59 15.067 0.001* 2-3>1

>g3 67 16.21 5.69

Tolerance Development and L3 174 9.01 3.9
Passion 4-72 109 12.31 3.47 32.138 0.001* 2-3>1

>g3 67 12.37 4.28

1-31 174 43.68 13.76
Exercise Addiction Total Score 4-7? 109 55.36 12.04 28.041 0.001* 2-3>1

>g88 67 5293 1542

*p<0.05

Table 5 shows statistically significant differences in ORTO-11 scores and all sub-dimensions and overall
score of “Exercise Addiction Scale” in terms of the number of weekly training sessions (p<0.05). It was
found that participants who had 1-3 training sessions a week had the lowest scores in all sub-dimensions
and overall score of “Exercise Addiction Scale” and the highest score in ORTO-11 scale.

Table 6. Correlation coefficient values between ORTO-11 and Exercise Addiction subscales and total scale

Variable Tolerance EASTotal
ORTO-11 -.284" -.286"
*p<0.05; Pearson Correlation analysis

IndividualSoc
-.237"

ExcessiveFocus
-.255"

When the results in Table 6 are analysed, a weak negative correlation can be seen between ORTO-11
scores and Exercise Addiction subscales and total scale (*p<0.05). While ORTO-11 scores increase,
exercise addiction scores decrease.

DISCUSSION

The present study, which was conducted to examine the exercise addiction levels and orthorexia nervosa
symptoms of individuals who regularly engaged in physical exercise in terms of various variables,
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revealed that as orthorexia nervosa tendency of individuals increase, their exercise addiction scores also
tend to increase.

When the ORTO-11 scale was analysed in terms of the gender variable, no statistically significant
difference was found. Mclnerney & Ernst (2011) reached the same conclusion in their study with
individuals aged 16-40 years. There are also other studies which reported that there is no significant
relationship between ORTO-11 score and gender (Brytek et al., 2015; Almedia et al., 2018; Erdugan et
al., 2024). Therefore, when the literature was reviewed, it was found that the data obtained from other
studies supported the present study.

In the present study, when PISNC, TDP and EAS scores were examined in terms of the gender variable,
it was found that male participants had higher scores than female participants. Similar to the results of
the present study, Tekkursun-Demir & Tiirkeli (2018) found a significant difference in favor of men in
the sub-dimensions of PISNC and TDP. In a systematic review by Dumitru et al., (2018) exercise
dependence levels were higher in men than in women in 25 of the 27 studies they examined. Zmijewski
& Howard (2013) also found that male participants had higher PISNC, TDP and EAS scores than female
participants. However, there are also studies in which women had higher scores or in which no
significant difference was found (Demirel & Cicioglu, 2020; Batu & Aydin, 2020). The differences in
the results may be due to the differences in the demographic characteristics of the participants in studies.

In terms of the state of being satisfied with physical appearance, it was found that the individuals who
were not satisfied with their physical appearance in the present study had higher ORTO- 11 scores.
Previous studies have found that dissatisfaction with one’s body is related with disrupted eating behavior
in university students (Bundros et al., 2016). In a study conducted by Altintas et al., (2007) it was found
that participants who were dissatisfied with their physical appearance showed more orthorexia nervosa
symptoms. The reason for this may be that individuals may never be satisfied with their own physical
appearance if they are obsessed with healthy eating, and perhaps they may have turned this into an
obsession. However, PISNC, TDP, and EAS scores of individuals who were satisfied with their physical
appearance in the present study were statistically significantly higher. Tatlises (2016) also found a
significant difference in PISNC, TDP and EAS scores of individuals who were satisfied with their
physical appearance, which supported the findings of the present study. There are also studies in
literature which show that orthorexic individuals do not have body dissatisfaction because the main
goals of orthorexic individuals are not to lose weight but to eat healthily (Bratman & Knight, 2000).
Another study conducted on young adults reported that body image was not a predictor for orthorexic
tendency (Topgu & Aricak, 2019). When the results are compared, it can be said that when individuals
who exercise regularly bring this to the degree of addiction, a significant difference in these scores is
normal, but it is possible to say that these participants are candidates to becoming addicted to exercise.

In the present study, it was found that participants with undergraduate degrees had higher EFEC and
EAS scores than the participants who had associate and secondary education degrees. In terms of PISNC
sub-dimension, it was found that participants who had undergraduate and post-graduate degrees had
higher scores than the participants who had associate degrees. It was found that the participants with
undergraduate and post-graduate degrees had the highest scores in all the subdimensions of exercise
addiction scale. In terms of ORTO-11 scores, it was found that the participants with undergraduate and
post-graduate degrees had the lowest scores, which means that they had the lowest tendency for being
orthorexic. In their study, Arusoglu et al. (2018) found that post-graduate education group had higher
score on ORTO-11. Donini et al., (2014) found a significant difference in orthorexia nervosa levels of
individuals who had low levels of education.

It was found that ORTO-11 scores of individuals who had 1-3 training sessions a week were higher than
the scores of individuals who had 4-7 sessions and those who had 8 and more sessions a week. Therefore,
the first hypothesis of this study that regular physical exercise would have a positive effect on orthorexia
nervosa levels of individuals was confirmed. In a study conducted by Polat (2015), while the highest
level of orthorexia nervosa was found in participants who exercised once a week, the lowest level of
orthorexia nervosa was found in the group who exercised twice a week. While the results support the
results of the present study, this study was conducted only on gym members. In Erdugan et al.’s (2024)
study, it was found that orthorexic tendency increased as the number of days individuals exercised
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increased. In the present study, the participants who had 4-7 or 8 and more training session a week had
higher PISNC, TDP, EAS scores than the participants who had 1-3 training sessions a week. Thus, the
second hypothesis of the present study that individuals who have regular physical exercise would have
high exercise addiction levels was also confirmed. Participants’ trying to escape from daily work and
facing socialisation problems may be the reasons for extending the exercise duration. In Erdugan et al.’s
(2024) study, it was found that the levels of exercise addiction among participants significantly increased
with increase in frequency of weekly workouts. Sicilia et al., (2017) stated that exercise intensity
significantly predicted exercise addiction. Ustiindag (2020) also examined exercise addiction and
orthorexia nervosa symptoms in participants who exercised in gyms. According to the results, it was
concluded that whether the participants exercised or not had no effect on their ORTO-11 scores. In
another study on 150 participants who exercised regularly, Orhan et al., (2019) reported that weekly
exercise duration and exercise addiction were not correlated. On the contrary, Roncero et al., revealed a
significant relation between scores for Orthorexia-11 Questionnaire and doing regular physical exercise
(Roncero et al. 2017). Different results found in different studies may be due to the different levels of
information the participants had about training and the different samples of studies.

A weak negative correlation was found between ORTO-11 and Exercise addiction scores. While ORTO-
11 scores increased, exercise addiction scores decreased. Similarly, Erdugan et al., (2024) also found a
low negative correlation between orthorexia nervosa and exercise addiction. Zmijewski & Howard
(2013) investigated the status of exercise addiction and orthorexia nervosa symptoms in a study of 375
male and female participants who exercised regularly and found a positive correlation between the two
groups. Yildirim et al., (2017) also found that these two variables were correlated. When the literature
is reviewed, the results of the present study and similar studies show that as the participants’ behaviours
towards nutritional obsession increase, their level of addiction on exercise also tends to increase.

CONCLUSION

According to the results of the present study, which was conducted to examine the relationship between
orthorexia nervosa and exercise addiction in individuals who exercise regularly, it can be concluded that
individuals who engage in regular physical exercise have low levels of orthorexia nervosa symptoms
and high levels of exercise addiction. Therefore, decreasing exercise addiction levels can vary depending
on the level of orthorexia nervosa.
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