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Abstract 

Background: Recently, there has been a blooming focus on “eating healthy and clean”, with the ideal of being 
healthy becoming a popular lifestyle trend. Previous research suggested the presence of two forms of orthorexia: 
Orthorexia Nervosa (OrNe) and Healthy Orthorexia (HeOr). Taking into consideration that orthorexia thoughts are 
led by the desire to reach an optimal physical health, the dedication to a healthy living may require healthy lifestyle 
habits: smoking cessation, moderate alcohol intake, and increased physical activity. The main study aim was to deter-
mine, among Lebanese adolescents, the association between healthy behaviors and the two likely forms of orthorexia 
(OrNe and HeOr), given that the adolescent phase is a risky period in the development of eating disorders.

Methods: A cross-sectional study, conducted between January and April 2022, enrolled 444 adolescents aged 
between 14 and 18 years, with an equitable random sample from all the Lebanese governorates (mean age 
16.23 ± 1.15 years; 60.1% females). The Teruel Orthorexia Scale (TOS) was used to assess orthorexic eating tendencies. 
The Lebanese Waterpipe Dependence Scale, the Fagerström Test for Nicotine Dependence and the Alcohol Use Dis-
order Identification Test scales, all validated in adolescents, were used to evaluate the association between orthorexia 
and healthy behaviors.

Results: Higher TOS OrNe scores were significantly and highly correlated with the TOS HeOr scores (r = 0.68; 
p < 0.001). In the bivariate analysis, waterpipe smoking was weakly but significantly associated with more OrNe, 
whereas more physical activity was significantly and moderately associated with more HeOr. After adjusting over all 
sociodemographic characteristics, other behaviors and the other dimension of orthorexia, more alcohol use disorder 
was significantly but strongly associated with higher OrNe, whereas more physical activity remained significantly asso-
ciated with higher HeOr.

Conclusion: In light of our results, OrNe and HeOr might be considered as different entities, mainly in their associa-
tions with alcohol consumption and physical activity. This supports the hypothesis of OrNe being a new form of 
eating disorder, whereas HeOr possibly showing protective characteristics. Orthorexia is still a topic of controversy, 
especially in the probable presence of two facets that are still difficult to differentiate.
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Background
There has been a blooming focus on “eating healthy and 
clean”, mainly in the past two decades. Besides the con-
cept of skinniness and thinness, the ideal of being healthy 
has become a popular lifestyle trend with a leading role 
[1]. Research has revealed that a healthy diet is linked, in 
a positive way, to a longer life span and a reduced prob-
ability of developing chronic disease [2]. However, there 
is a fine line between healthy eating and pathological 
healthy eating [3].

The desire to eat healthy food is not in itself a disor-
der [4, 5]. However, as mentioned by Donini et al., when 
it turns into an obsessive painstaking habit with the 
absence of balance, it could subsequently lead to Ortho-
rexia Nervosa (OrNe) [4, 5].

The term Orthorexia Nervosa comes from the combi-
nation of the two Greek words orthos (= right) and orexis 
(= appetite) [6]. They portray a “maniacal obsession for 
healthy food” [5]. Orthorexia Nervosa, conceived in 1997 
by Steven Bratman [1], is characterized by a harsh atten-
tion on healthy food consumption and a pathological 
obsession with its biological purity. Moreover, due to lack 
of sufficient studies on the topic, orthorexia is not yet 
identified as a disease in either the Diagnostic and Sta-
tistical Manual of Mental Disorders, 5th Edition (DSM-5) 
published in 2013 [7] or in the International Classifica-
tion of Diseases (ICD-11) approved in 2019 [8].

Barrada & Roncero suggested, in addition to the path-
ological form- Orthorexia Nervosa (OrNe), the pres-
ence of a non-pathological concern in clean and healthy 
eating, known as Healthy Orthorexia (HeOr) [9]; thus, 
unveiling a bi-dimensional facet of orthorexia. Key ele-
ments of HeOr are a “healthy interest with diet, healthy 
behavior with regard to diet, and eating healthily as part 
of one’s identity” [10]. The latest reliable tool for the eval-
uation of orthorexia, the Teruel Orthorexia Scale (TOS), 
constructed by Barrada & Roncero in 2018, was recently 
validated in its Arabic version, in Lebanon [11, 12]. The 
TOS covered the two distinguishable sides of orthorexia: 
OrNe and HeOr. On one hand, HeOr includes individu-
als interested in a healthy nutritional diet. On the other 
hand, OrNe determines the unfavorable emotional and 
social burden of completing a stiff eating plan [9].

HeOr, the non-pathological aspect of orthorexia, could 
be associated with healthy routine behaviors. However, 
OrNe is described as a “health fanatic” eating obsession, 
given that all their thoughts and actions are driven by 
the desire to reach ideal physical health and purity [5]. 

To achieve this goal, the physical training must take part 
into this healthy lifestyle to be fully completed. Exercis-
ing helps individuals on a psychological level by being a 
method to control stress, refresh, and enhance positive 
affect [13]. Orthorexia has been positively linked in mul-
tiple previous studies to an increased level of physical 
activity, making it a component that might turn up into 
a possible sport addiction. Previous authors have found 
that high levels of involvement in sports predicted a 
greater orthorexic risk in Hungarian university students 
and Polish adolescents, respectively [14, 15]. Further-
more, Rudolph et al. (2018) stated that exercise addiction, 
training hours per week, were also linked to a greater 
orthorexic risk in the context of German fitness sports 
[16]. However, other authors did not find any correlation 
[17–19].

Healthy behaviors include as well smoking cessation 
(cigarettes and waterpipe) and moderate alcohol intake. 
It may sound logical that non-users of alcohol and nico-
tine derivatives would have a higher tendency for ortho-
rexia; and inversely, people with HeOr do not use alcohol 
and nicotine due to their interest in maintaining a healthy 
lifestyle. On one hand, previous authors found that OrNe, 
alcohol consumption and tobacco use were unconnected 
in adults [14, 18] and in adolescents [20]. On the other 
hand, Hyrnik et al. detected a link between non-smokers 
and OrNe in adolescents [15]. Roncero et al. showed an 
absence of relation between orthorexia and smoking, but 
concluded that non-alcohol drinkers would exhibit orth-
orexia more than frequent alcohol drinkers [19]. Harm-
ful use of alcohol consumption and smoking have been 
major health concerns worldwide. The consumption of 
alcohol has been increasing among adolescents [21], 
especially in Lebanon, where an increase of 48% in ado-
lescents’ drunkenness was witnessed between 2005 and 
2011 [22]. Furthermore, Lebanon ranks first regarding 
smoking prevalence in the Middle-East [23]. For instance, 
waterpipe use has an expending popularity in Lebanon, 
with 35% of the adolescents, between 13 and 15 years 
old, having previously tried it due to its appealing dif-
ferent flavors and huge popularity [24]. In Lebanon, the 
waterpipe use prevalence is worryingly high and triples 
that of current cigarette smoking mainly in youth [25]. 
A new Lebanese study showed that 24.81% of Lebanese 
adolescents smoked waterpipe and that 69.5% had high 
waterpipe dependence (scores of ≥ 10) [26]. Recently, 
OrNe was positively associated with the consumption of 
unhealthy substances (higher alcohol use, cigarette and 
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waterpipe smoking), while HeOr was negatively corre-
lated with these mentioned behaviors, in Lebanese adults 
[27].

The association between demographic variables and 
orthorexia is still ambiguous. Multiple studies showed 
that women have higher symptoms of orthorexia com-
pared with men [6, 12, 19, 28–30]; whereas others found 
the exact opposite [5, 31, 32] or even no difference at all 
between the two genders [15, 17, 33–36]. These discord-
ant results may be because these studies were conducted 
in different countries with cultural dissimilarities and 
with different assessment tools of Orthorexia.

Studies on the effect of the socioeconomic status (SES) 
are mixed. Some studies showed either the presence or 
the absence of relationship between the SES and ortho-
rexic eating traits [32, 37, 38]. The SES and educational 
levels were suggested to be correlated with orthorexia, 
indicating that a higher level is predictive of a higher 
orthorexia level [39, 40] and successively associated with 
healthier eating and purchases [41]. In Lebanon, higher 
SES was associated with higher nutritional knowledge 
than lower SES in Lebanese youth [42]; however, due to 
the economic collapse, the adherence to a healthy life-
style was likely decreased [11].

The biggest part of the literature has shed light on 
the pathological form of this problematic eating behav-
ior and its presence among adults. Although, it is com-
monly known that the adolescent phase is a risky period 
in the constitution and appearance of eating disorders 
(ED) [15], the effect of orthorexia on adolescents has 
received significantly less attention than in adults. Dur-
ing the state of puberty, individuals aspire building their 
self-esteem and struggle in finding balance between a 
proper diet and an optimal body weight [43]. This is espe-
cially the case in Lebanon, where adolescents are going 
through a hard time with the economic collapse and the 
unstable political situation, as well as the COVID-19 pan-
demic. This triple crisis left most of Lebanese adolescents 
struggling causing more mental health issues, unhealthy 
behaviors adaptation, and lower adherence to a healthy 
lifestyle. Only two international studies recruited sam-
ples of adolescents [15, 43]. With 41% of the sample 
formed of adolescent students, Lucka et  al. (2019) con-
cluded that subjects going to junior secondary school 
had the highest risk of orthorexia and those attending 
senior secondary school had the lowest risk [43]. Until 
now, available studies do not offer conclusive findings 
concerning the correlation between Orthorexia, and sub-
stance use and physical activity. No significant relation-
ships or negative relationships between Orthorexia and 
the mentioned variables were found in most studies. This 
can be explained by the fact that previous research was 
done using scales of poor psychometric properties and 

questionable validity. Plus, the evaluation of orthorexia 
in adolescents is scarce. Therefore, the main purpose of 
the study is to determine the correlation between lifestyle 
behaviors (cigarette/waterpipe smoking, alcohol drink-
ing, and physical activity) and the two probable aspects 
of orthorexia (OrNe and HeOr) among Lebanese adoles-
cents, with the sociodemographic factors as confounding 
variables. In this study, we hypothesize that HeOr would 
be associated with less smoking and alcohol dependence 
and more physical activity; while OrNe would be associ-
ated with the opposite findings.

Methods
Study design
This cross-sectional study, conducted between January 
and April 2022, enrolled 444 adolescents aged between 
14 and 18 years, using an equitable random sample from 
all Lebanese governorates. A snowball sampling tech-
nique, using social media platforms, was carried out dur-
ing this period due to the COVID-19 pandemic outbreak 
in Lebanon as a result of the implemented social distanc-
ing. For this reason, to have an easy way for proceeding 
with the data collection, a soft copy of the questionnaire 
was conceived using the Google forms platform. The 
objectives and general requirements were passed on 
online to each adolescent before participating in this con-
ducted research. No credit was received for participation. 
The inclusion criterion was any Lebanese adolescent aged 
between 14 and 18 years; while the exclusion criterion 
was any Lebanese adolescent who refused to participate 
in the current study.

Minimal sample size calculation
According to the G-power software [44], taking an alpha 
error of 5%, a power of 80%, an effect size f2 = 2%, and 
taking into account 10 factors to be embarked on the 
multivariable analysis, the minimal sample size recom-
mended was 395 adolescents.

Measures & materials
Originally, the questionnaire was developed in Arabic. 
The sociodemographic information of each adolescent 
was assessed in the beginning of the built question-
naire (age, gender, residency governorate). The House-
hold Crowding Index (HCI) was calculated by dividing 
the number of persons living in the same house by the 
number of rooms; the bathrooms and the kitchen were 
excluded. The HCI reflects the SES of the family; thus, 
the higher the HCI, the lower the SES [45]. The physical 
activity index was calculated by multiplying the duration, 
frequency and intensity of the physical activity  Weary-
Smith KA. Validation of the physical activity index (PAI) 
as a measure of total activity load and total kilocalorie 
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expenditure during submaximal treadmill walking. Uni-
versity of Pittsburgh; 2007.  The second part collected 
information about cigarette and waterpipe smoking and 
alcohol drinking with the following scales:

Teruel Orthorexia Scale (TOS)
The Teruel Orthorexia Scale (TOS) was used to assess 
orthorexia [9]. The definitive version, with its 17 items, 
covered the differentiable, yet linked aspects of ortho-
rexia: OrNe and HeOr, which are assessed, respectively, 
with 8 and 9 items [9]. The responses are arranged on a 
4-point Likert scale ranging from 0 (Completely disagree) 
to 3 (Completely agree) [9]. The Arabic version of TOS 
has been validated as a predictable tool to evaluate the 
presence of orthorexic tendencies in Lebanese adoles-
cents in 2021 [11]. The original Spanish study revealed 
an adequate internal consistency with a Cronbach’s alpha 
value of 0.85 for TOS HeOr and 0.81 for TOS OrNe [9]; 
while in the validated Arabic version, they were 0.829 for 
TOS HeOr and 0.853 for TOS OrNe [11]. In our study, 
Cronbach’s alpha values were 0.91 for TOS HeOr and 
0.90 for TOS OrNe.

Lebanon Waterpipe Dependence Scale‑11 (LWDS‑11)
The Lebanon Waterpipe Dependence Scale-11 (LWDS-
11) [46] is a test composed of 11 items providing the 
clearest and most interpretable solution for the assess-
ment of the waterpipe dependence. It has been validated 
among Lebanese adolescents with a Cronbach’s alpha 
value of 0.96 [26]. The original study had a Cronbach’s 
alpha equal to 0.83 [46]. Higher scores indicate higher 
waterpipe addiction. In the current study, the Cronbach’s 
alpha value for this scale was 0.79.

Fagerström Test for Nicotine Dependence (FTND)
The Fagerström Test for Nicotine Dependence (FTND), 
validated among Lebanese adults with a Cronbach’s alpha 
of 0.780 [47], consists of a 6-item scale measuring nico-
tine dependence with a possible range from 0 to 10. It 
is used to evaluate the intensity of physical addiction to 
nicotine due to cigarette smoking. The FTND assesses 
the load of cigarette consumption, the drive to use, and 
the dependence/addiction. It has been validated among 
Lebanese adolescents with a Cronbach’s alpha of 0.75 
[48]. The higher the score, the more intense the physi-
cal dependence on nicotine [49]. In this study, the Cron-
bach’s alpha value for this scale was 0.74.

Alcohol Use Disorders Identification Test (AUDIT)
The Alcohol Use Disorders Identification Test (AUDIT) 
is a self-reported screening tool for hazardous alco-
hol consumption [50]. It consists of a 10-items core 

questionnaire assessing the alcohol consumption, 
drinking attitudes, and drinking consequences [51]. It 
has been validated among Lebanese adolescents with 
a Cronbach’s alpha of 0.978 [20]. One study found that 
the AUDIT scale has a good sensitivity and specific-
ity for the identification of alcohol disorders among 
adolescents aged between 13 and 19 years [52]. In this 
study, the Cronbach’s alpha value for this scale was 
0.92.

Statistical analysis
Data analysis was conducted using the 23rd version of 
the SPSS software [53]. The normality of distribution of 
the age, physical activity index, TOS OrNe, TOS HeOr, 
FTND, and LWDS scores were confirmed via a calcula-
tion of the skewness and kurtosis; values for asymme-
try and kurtosis between − 2 and + 2 are considered 
acceptable to prove normal univariate distribution [54]. 
The household crowding index and AUDIT score were 
converted into log10 values; the latter showed normal 
distribution and were therefore used in the rest of the 
analysis. The assumption of normality is reinforced, 
with these conditions, in samples more than 300 [55]. 
Pearson correlations were assessed between TOS 
OrNe, TOS HeOr scores, and other variables (cigarette/
waterpipe smoking, alcohol use, gender, age, household 
crowding index (HCI), and physical activity). The par-
tial correlations were evaluated between the different 
factors and the variables while controlling for the other 
aspect of orthorexia. In addition, partial correlations 
were chosen as regression models for two reasons. First, 
Pearson and partial correlation can be compared in an 
easier way, as the two of them align between − 1 to + 1. 
Second, regression coefficients and partial correlations 
both generate the exact inferential results because they 
have equal p-values. In psychological analysis, correla-
tions of 0.1, 0.2, and 0.3 were considered as having a 
small, medium, and large effect sizes, respectively [56]. 
Significance is considered with a p-value < 0.05.

Results
A total of 444 adolescents, aged between 14 and 18 
years, were enrolled in this study (mean age 16.23 ± 1.15 
years; 60.1% females). The results showed that 76 
(17.1%) of the adolescents smoked cigarettes, 100 
(22.5%) smoked waterpipe, and 65 (14.6%) drank alco-
hol. The mean scores for the continuous variables were 
as follows: household crowding index (1.28 ± 0.87), 
physical activity index (28.46 ± 20.74), TOS OrNe 
(14.32 ± 5.96), and TOS HeOr (20.46 ± 6.84). Among 
smokers, the mean FTND score was 3.50 ± 2.85 and 
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14.04 ± 6.42 for the LWDS, whereas the mean AUDIT 
score was 7.60 ± 7.97 among alcohol drinkers.

Association between the orthorexia scales (OrNe 
and HeOr), lifestyle habits and sociodemographic variables
Higher TOS OrNe scores were significantly and 
highly correlated with the TOS HeOr scores (r = 0.68; 
p < 0.001). In the bivariate analysis, waterpipe smok-
ing was weakly but significantly associated with more 
OrNe, whereas more physical activity was signifi-
cantly and moderately associated with more HeOr. 
After adjusting over all sociodemographic characteris-
tics (age, sex, household crowding index and physical 
activity), other behaviors and the other dimension of 
orthorexia, the results showed that more alcohol use 
disorder was significantly but strongly associated with 
higher OrNe, whereas more physical activity remained 
significantly associated with higher HeOr (Table 1).

Discussion
Orthorexia nervosa vs. healthy orthorexia
Our study’s results revealed that the two dimensions 
of orthorexia (HeOr and OrNe) were significantly and 
highly correlated to each other with the used con-
structs. Past studies showed that OrNe is positively 
correlated with psychopathology, while HeOr is oppo-
sitely related to psychopathology [9, 57]. A recent 
study showed OrNe and HeOr as being distinctive 
forms, with HeOr representing a non-pathological 
aspect [58]. Moreover, the motives of food choices 
for the two aspects are relatively distinct [10]. After 
all, these two forms may not be different and might 
evaluate the same aspect of orthorexia. Moreover, the 
two forms are closely related to each other than to the 
health-related behaviors (cigarette/waterpipe smok-
ing, alcohol drinking, and physical activity). Additional 
research is required to define the similarities and dis-
similarities between OrNe and HeOr as measured by 

the TOS, even if the biggest part of the literature con-
siders them as basically similar.

Waterpipe and cigarette smoking
As it is known, nicotine is a stimulant substance; yet, it 
has some relaxing effects. It has an impact on perfor-
mance, mood and attitude and it decreases hunger [46]. 
Therefore, smoking can be used as a coping mechanism 
[59]. In the beginning, we hypothesized that HeOr would 
be associated with less cigarette/waterpipe smoking 
and OrNe would be associated with more nicotine use. 
However, in our bivariate analysis, waterpipe smoking 
was weakly but significantly associated with more OrNe, 
while cigarette smoking was not associated with HeOr 
nor OrNe.

Waterpipe has exceeded cigarettes in its popular-
ity among Lebanese youth (up to 35% of teenagers) and 
the Middle Eastern countries [24, 60, 61], even with its 
complex preparation process. Many elements led to the 
spread of wastepipe’s popularity: harm misconceptions 
and easy accessibility. Due to its different fruity flavors, 
waterpipe gained a smoother image in people’s mind, 
making it more popular and appealing to adolescents 
[62]. Moreover, researchers found that waterpipe is seen 
as an ‘‘aesthetic enjoyable experience’’ [63, 64]. This might 
be also due to waterpipe smoking being more socially 
accepted than cigarette smoking among adolescents, 
with a particular characteristic of being shared with a 
family member. The concept of the “positive” attributes 
of waterpipe, like relaxing and socializing, led to the 
increase and encouragement of its consumption [65]. 
Awad et  al. detected a significant relationship between 
waterpipe smoking and social media use [66].

However, we argue that the association between 
OrNe or HeOr with cigarette is irrelevant in our study. 
Varga et  al., 2014 and Oberle et  al., 2019 pointed to 
an absence of significance between nicotine usage and 
orthorexia [14, 67]. Other studies also found no sig-
nificant correlation between orthorexia and smoking 

Table 1 Zero order and partial correlations between variables (N=444)

HCI Household crowding index, PA Physical activity, TOS Teruel Orthorexia Scale, OrNe Orthorexia nervosa, HeOr Healthy orthorexia. Values in bold correspond 
to statistically significant correlations (p<0.05). Zero order corresponds to correlations between variables without any adjustment over other variables. Partial 
corresponds to correlations adjusted for age, gender, household crowding index, physical activity index and the other orthorexia dimension

Cigarette smoking Waterpipe smoking Alcohol drinking Age Gender HCI PA

TOS OrNe
 Zero order r= 0.06 r= 0.13 r= 0.17 r= 0.05 r= 0.06 r= 0.02 r= 0.09

 Partial r= 0.06 r= -0.20 r= 0.37 r= -0.14 r= 0.08 r= 0.17 r= -0.03

TOS HeOr
 Zero order r= -0.05 r= 0.03 r= -0.22 r= 0.01 r= 0.09 r= -0.07 r= 0.22
 Partial r= -0.10 r= 0.23 r= -0.46 r= 0.20 r= -0.09 r= -0.11 r= 0.14



Page 6 of 10Samaha et al. BMC Psychiatry          (2022) 22:725 

status [18, 38, 68–70]. Those results were incoherent 
with the finding of Hyrnik et al., 2016 [15]: the presence 
of a connection between orthorexia and non-smokers. 
This is explained by the fact that cigarette smoking is 
not considered as a healthy behavior, with HeOr per-
ceived as a securing behavior [57]. OrNe was associated 
with higher levels of tobacco consumption, while there 
was no association between these factors and HeOr in a 
recent study by Zickgraf & Barrada [58]. However, the 
exact role of smoking is not yet known in terms of risk 
factor for the development of orthorexia, needing extra 
research for a better comprehension.

Alcohol use
It is logical that the obsession with a healthy lifestyle 
would involve the avoidance alcohol and that non-alco-
hol drinkers would have greater levels of OrNe. Previ-
ous studies found that alcohol use was not related to 
OrNe [14, 18, 38]. In Hyrnik’s study, alcohol was the 
most common abusive substance consumed by Polish 
adolescents [15]. We assumed that Orthorexia, in its 
two aspects (HeOr and OrNe) would be correlated in 
an opposite matter with alcohol consumption in order 
to be healthy: less alcohol in HeOr and more alcohol in 
OrNe. However, in our study, we found that the AUDIT 
score was not associated with TOS OrNe, but turned 
to be significantly but strongly associated with higher 
OrNe when controlling over the other sociodemo-
graphic variables and HeOr. Harmful alcohol consump-
tion has been a major health concern in the world as its 
consumption has been increasing among adolescents 
[21]. A reason behind this finding might be due to the 
absence of law enforcement in Lebanon, making the 
purchase of alcoholic drinks easier with no respect to 
age limitations [22, 71]. Alcohol use among adolescents 
might be due to social media influence mixed with 
their curiosity, feeling of power or ability to deal with 
their stress [72, 73]. Moreover, being a substrate of the 
GABAergic receptors, alcohol helps in decreasing stress 
and anxiety; this explains why individuals with an inse-
cure attachment, specifically anxious attachment [74], 
may have greater alcohol consumption. Despite the 
obsessions and compulsions with healthy eating, Zick-
graf & Barrada detected that OrNe was associated with 
more unhealthy eating and other lifestyle behaviors 
(substance use and sedentary lifestyle), making OrNe 
and HeOr distinct constructs [58]. Also, in our results, 
the TOS HeOr scores were not significantly associated 
with problematic alcohol use before and after variables 
adjustment. This could be explained by assuming that 
OrNe is a novel aspect of eating disorder, while HeOr 
could be perceived as a securing behavior [57]. Yet, 

the results lead us to question whether the constructs 
used were appropriate to separate OrNe and HeOr with 
future research needed to clarify the conflicting results.

Physical activity
“A fit body represents health and is a symbol of good liv-
ing; an obese body is regarded as lazy, emotionally weak, 
and unattractive” [75]. This goes well with our study’s 
results: higher physical activity is significantly and mod-
erately related to more HeOr after adjustments made 
over the other variables. Our result confirmed a part of 
our hypothesis: HeOr being correlated with more physi-
cal activity. People use exercise as an approach to reduce 
the social physique anxiety they have through creating 
an appealing body form [76]. HeOr is seen to be directly 
related to the aim of maintaining a healthy lifestyle; even 
though a Lebanese study found that adults with high 
HeOr tendency have healthier life behaviors, except for 
physical activity [27]. Moreover, an analysis of the work-
out motivation revealed that individuals exercise to 
improve their psychological health and not only to reach 
an optimal physical health, but also to deal with stress, 
revitalize, and increase positive affect [13]. Hence, the 
physical activity effect on physical and mental health are 
outstanding [77].

However, in our study, as shown elsewhere, no cor-
relation between OrNe and physical activity was found 
[17–19]. Previous authors detected a high level of physi-
cal activity being associated with greater OrNe risk [14, 
15]. A recent study done by Brytek-Matera et al. revealed 
that young Polish and Italian adults with high orthorexia 
levels showed high-intensity physical activity in compari-
son with young adults having low Orthorexia levels [77]. 
Thus, from a desire to reach the ideal health status, high 
level Orthorexic individuals may enroll in high-inten-
sity physical activity in the interest of its health benefits 
[77]. All in all, the relation between OrNe and physical 
activity seems to be tricky. Thus, the difference between 
OrNe and HeOr can be explained by the motive behind 
their behaviors: for OrNe, weight control is the motive, 
whereas for HeOr, health content is the motive. These 
findings raise questions on the precise role played by 
exercise in orthorexia, and on whether exercise habits 
should be viewed as a symptom of orthorexia [14].

Age
No significant relationship between age and orthorexia 
was detected, in line with previous studies [38, 78, 79]. 
Yet, Lucka et  al. found the highest orthorexia risk was 
seen in adolescents aged between 13 and 16 years old and 
the lowest risk was in the age group of 16 and 19 years 
old [43]. This vulnerable age group being more prone to 
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OrNe behaviors mainly because they are busy building 
their self-image; therefore, struggling in finding a perfect 
balance between a proper diet and a prime body weight 
yet [43]. In addition, our finding was different com-
pared with other studies [5, 34], stating that orthorexia 
increases with increased age and might be a related fac-
tor to healthy eating behavior [80].

Gender
Our study results did not show any correlation between 
the two forms of orthorexia and gender, which is in line 
with previous studies [15, 17, 35, 36, 68, 79, 81]. No gen-
der differences were detected also in Turkish perfor-
mance artists [38], and resident medical doctors [34]. 
Therefore, these results do not approve the popular the 
fact that more awareness and a better perception of 
nutrition is seen in women [82]. Previous studies showed 
the positive correlation between orthorexia and women 
[6, 12, 19, 28–30, 39, 83]. In fact, females feel pressured 
to reach a perfect body shape matching with society’s 
norms [84] and start pushing themselves to build this 
stereotyped thin body. Specifically, in the Lebanese soci-
ety, the image of body is judged as being a “female prob-
lem”, while males focus more on physical appearance and 
muscles’ perception instead of healthy eating [85]. The 
disparity of the gender constitution in our sample must 
be taken into consideration (60.1% of females). Future 
research with approximately equal gender distribution 
sample are needed to clarify the association.

Clinical implications
Orthorexia is still a topic of controversy. More research 
targeting Orthorexia is needed due to the inconsistency 
in the obtained results and the multiple methods used for 
its assessment in previously conducted studies. The main 
purpose of our study was to determine the correlation 
between lifestyle behaviors (cigarette/waterpipe smok-
ing, alcohol drinking, and physical activity) and the two 
probable aspects of Orthorexia among Lebanese youth. 
In light of our results, OrNe and HeOr might be distinct 
in their correlation with waterpipe smoking, alcohol con-
sumption, and physical activity. Overall, since Orthorexia 
is not yet defined as a psychiatric disorder, our findings 
on the correlates of Orthorexia can help professionals in 
detecting them easily in high-risk individuals, for a bet-
ter understanding and exploration of Orthorexia. The 
relationship between Orthorexia and exercise should 
be additionally explored as a risk factor for the develop-
ment of Orthorexia, and followed up regularly for any 
sign of sport addiction. Moreover, concerning lifestyle 
habits, particularly alcohol consumption and cigarette/
waterpipe smoking, enforcing a minimum legal age for 
alcoholic drinks and tobacco purchase and consumption 

is needed. Adolescents in Lebanon are prone to these 
unhealthy behaviors due to low alcohol prices and avail-
ability, wide marketing on the media and social accept-
ance of waterpipe smoking. The findings of the current 
study can help professionals look cautiously for these 
unhealthy behaviors in suspected individuals with Orth-
orexia. Finally, our results will help in building a greater 
perspective about Orthorexia in Lebanese adolescents 
and guiding future research for a better understanding of 
this phenomenon to be able to asses and diagnose Ortho-
rexia in an easier way. Awareness in this vulnerable age 
group should be taken seriously, especially at schools, on 
the matter of eating disorders EDs and unhealthy sub-
stance use. Preventive distinction between the pathologi-
cal (OrNe) and the non-pathological (HeOr) orthorexic 
behaviors in adolescence is of highly importance for a 
better understanding of this emerging topic.

Limitations
This research has few limitations. Conclusions cannot 
be drawn concerning the causality because of the cross-
sectional design of the study with temporality issues. 
The screening of orthorexia was made through an online 
questionnaire instead of a clinical diagnostic interview. 
Thus, the accuracy of the responses could not be con-
firmed and more assessment is needed by psychological 
experts to support the obtained results. Female students 
were more represented in the study (60.1%), possibly 
restricting the generalizability of the results found. Fur-
thermore, the majority of adolescents recruited were 
school students. The snowball technique was used as a 
recruitment strategy due to the COVID-19 pandemic; 
even though representativeness and implication of the 
results to the Lebanese population are not ensured. 
Although significant, the correlation coefficients between 
OrNe and HeOr are small; therefore, the interpretation of 
the results should be done cautiously. Not all co-variables 
were explored in this paper, adding a residual confound-
ing bias to our study. Consequently, this work paves the 
way for future studies to address other variables such as 
gastrointestinal disorders and health anxiety that could 
impact Orthorexia’s features. Eating disorders were not 
measured or discussed although adolescents have a high 
incidence of eating disorders symptomatology.

Conclusion
Presently, in light of our results, OrNe and HeOr might 
be considered as different entities, mainly in their cor-
relation with waterpipe smoking, alcohol consumption, 
and physical activity, where OrNe was associated with 
unhealthier behaviors, while HeOr was associated with 
a healthy lifestyle, mainly more physical activity. This 
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supports the hypothesis of OrNe being a new form of 
eating disorder, whereas HeOr possibly showing pro-
tective characteristics. The results lead us to question 
whether the constructs used were appropriate to sepa-
rate OrNe and HeOr. Until now, all conducted studies 
do not provide compatible results concerning the cor-
relation between orthorexia and lifestyle habits: sub-
stance use (smoking and alcohol drinking) and physical 
activity. Orthorexia is still a topic of controversy, espe-
cially in the probable presence of two facets: HeOr and 
OrNe, which are still difficult to separate. Longitudinal 
and prospective studies are essential in providing more 
knowledge about this bi-dimensional feature of ortho-
rexia: healthy vs. pathological, understanding better the 
correlates of orthorexia behaviors and investigating the 
effect of other co-variables (such as gastrointestinal dis-
orders and health anxiety).
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