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Abstract. — OBJECTIVE: Orthorexia Nervo-
sa (ON) is an eating disorder of growing inter-
est that is characterized by an obsession with
healthy eating. Nowadays, people spend an in-
creasing amount of time on social media, which
may negatively impact eating behaviors. The aim
of this study was to investigate the relationship
between social media usage and risk of ON.

SUBJECTS AND METHODS: We conducted
an online survey using the 10-item Italian-Dus-
seldorf Orthorexia Scale questionnaire (I-DOS).
A total of 4,107 individuals participated and were
classified according to sex, age, education level,
marital status, BMI, main occupation, and diet.

RESULTS: The prevalence of ON was 28.5%.
Participants who reported using social media
for over 60 minutes per day had a higher prev-
alence of ON than those using social media for
less than 15 minutes per day.

CONCLUSIONS: The results of this study
suggest that longer time spent on social media
is associated with ON.
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Introduction

Orthorexia Nervosa (ON) is a type of eating
disorder (ED). More specifically, it is an unspec-
ified feeding and eating disorder'. The term or-
thorexia comes from two Greek words: orthos
(right) and orexia (hunger)®. ON is characterized
by an obsession with “healthy” eating patterns
and adherence to a strict diet, based on “clean,”
“healthy,” or “pure” foods®.

Recently, it has been defined as obsession, fix-
ation, or concern with healthy food consumption*

that manifests in the form of rigid and compul-
sive eating, such as avoidance of foods considered
“unhealthy” or “unclean™, excessive worrying
which could develop into a persistent and disturb-
ing thought and stereotyped behavior®.

The origin of this condition is still unclear to
date: neither the Diagnostic and Statistical Man-
ual of Mental Disorders, fifth edition (DSM-5)®,
nor the International Classification of Diseases
11" Revision (ICD-11) recognizes it as a diagnos-
tic category as there is no consensus on the specif-
ic diagnostic criteria, although several have been
proposed’.

At first glance, several typical symptoms of
ON, such as the sense of frustration for the trans-
gression of the dietary rules, overlap with those
of other ED?. In addition, excessive concerns
over food quality lead to restrictive food selection
according to narrow criteria®. This affects the
individual’s capabilities to cope with the social,
emotional, as well as economic environment, as
there may be people who spend more resources
than they can afford to get the food they consider
healthy?.

Worldwide, the prevalence of ON ranges from
as low as 6.9% to as high as 88.7%°. This wide
range reflects the lack of unified criteria for diag-
nosis’ but may also indicate that some population
groups are more prone to develop ON. A higher
educational level has been associated with higher
probability of ON'*3, Tn addition, specific groups
show a tendency to orthorexic eating behavior
due to their professional background (i.e., physi-
cians, dietitians, artists, athletes)’.

The ON patient can be in normal-weight
range' or overweight'® or affected by obesity'®".
Most studies'®2* find no significant sex differenc-
es. Other studies'>"> suggest that the set of symp-
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toms characteristic of the ON are more prevalent
in women than in men, but that they are more fre-
quent in men than in women. Furthermore, high-
er levels of ON have been reported in individuals
who follow a vegan diet***’ as it requires the elim-
ination of many types of food (dairy products,
meat, and other foods of animal origin) and the
observance of strict nutritional rules, which are
typical behaviors of ON*.

The incidence of ON has increased in the re-
cent years, the wide and rapid spread of health
misinformation on various social media being a
possible contributing factor?®. Social media is an
increasingly popular tool for creating social con-
nections and sharing life’s moments®. However,
using social media may have negative effects on
mental well-being”. Although some social media
communities, such as “healthy eating?”, are meant
to have a positive impact, they may play an active
role in the development of eating disorders*.

Instagram is a social platform launched in
2010. It is a photo-centric social network that
allows users to share images and videos with
other users they select (including celebrities), to
describe images using hashtags (prefixed by the
# symbol), to view what other users post, and be
able to comment and show appreciation using a
“like*”. The #food hashtag ranks in the list of
the 25 most popular hashtags on the platform.
Excessive use of Instagram, a photo-sharing
social network, has often been associated with
high levels of depression®'. Indeed, another pop-
ular hashtag on Instagram is #fitinspiration: a
tag to inspire users to a healthier lifestyle, which
instead displays and promotes very thin and
well-toned female body shapes, possibly result-
ing in a negative effect on body image and self-es-
teem??. Several recent studies**** suggest that the
COVID-19 pandemic and the related shelter-in
place policies had a considerable impact on the
risk and symptoms of EDs. It is noteworthy that,
during this period, the frequency of Instagram
use has increased?.

Thus, we sought to analyze the association be-
tween social media networks and their use with
ON in a convenience sample of social media users.

Subjects and Methods

Participants and Survey

We conducted an online survey from 26" to
28" of February 2022. The survey was devel-
oped by using Google Forms and was anony-

9328

mous, according to Google’s privacy policy**.
The survey was conducted in full agreement
with the Declaration of Helsinki (2013) and with
the international and national privacy rules, ac-
cording to the General Data Protection Regu-
lation (GDPR 679/2016). All participants were
provided with full information about the sur-
vey and had to accept the privacy policy before
taking part in the study. The survey was adver-
tised on the Instagram by a physician expert in
nutrition and involved in obesity stigma related
research. The inclusion criteria were: age > 18
years and being able to answer independently.

Orthorexia Nervosa Assessment

The risk of ON was assessed using the validat-
ed Italian- Diisseldorf Orthorexia Scale (I-DOS)*,
the Italian version of the DOS, consisting of 10
items that assess orthorexic behaviors and at-
titudes on a four-point scale; starting from the
highest score (4 points), indicating “this applies to
me”, to the lowest score (1 point), indicating “this
does not apply to me”. The questions are reported
in a separate file: “Supplementary File 1”. The
maximum score is 40 points’.

In addition to the I-DOS, participants were
queried about sex, age, education level, marital
status, weight and height to calculate BMI, main
occupation. The metabolic diseases, the type of
diet, the physical activity and the satisfactory
body image were also investigated.

Social Media Use

To assess the association between social
media and the risk of developing ON, the fol-
lowing questions were asked®: “Which social
network do you mainly use?” with a list of mul-
tiple response options: “Instagram”, “Tik Tok”,
“Facebook”, “Twitter”, “LinkedIn”, “Snapchat”,
“I don’t use social networks”; “How often do
you access this social network?” with multi-
ple-choice answers of: “4-5 times a week”, “2-3
times a week”, “Once a day”, “Several times a
day”; “On a typical day when you access this
social network, how much time do you spend
there in total?” with multiple-choice answers
of: “Less than 15 minutes”, “15-30 minutes”,
“31-60 minutes”, “60+ minutes”; “How often
does the social media content that appears to
you relate to food?”; “How often does the social
media content that appears to you relate to high
fashion images?”; “How often does the social
media content that appears to you concern phys-
ical activities/gymnastics/ sports?”’; “How often
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does the social media content that appears to
you concern diets and/or weight loss products?”
Regarding the final four questions, participants
could choose among: “Almost none or none”, “1
in 107, “1 in 57, 1 of 2”, “Almost all”.

Statistical Analysis

The sample size was based on the study
of Turner and Lefevre®. To find a correlation be-
tween the [-DOS score and the amount of time
spent on social media channel with an r between
0.05 and 0.10, with 80% study power for an alpha
one-tailed of 0.05, where at least 3,134 partici-
pants are required.

Continuous data were normally distributed and
are reported as mean (SD). Categorical variables
are reported as counts and (%). The unpaired
t-test was performed to assess between-group
differences. The ¥* test was used to analyze
the associations between categorical variables.
Pearson’s correlation was performed to identify
the variables correlated with I-DOS score (ab-
solute value). The correlation between [-DOS
score and the following variables was evaluated:
age, sex, BMI, marital status, main occupation,
type of working environment, type of social me-
dia, time spent on social network daily, and usu-
al dietary pattern. Univariable linear regression
was performed to assess the association between
the I-DOS score and the variables assessed in
the survey. Variables potentially associated with
ON (p < 0.1) were included in a stepwise multi-
variable linear regression analysis. ANOVA was
performed to compare the means between sex
(male, female, and undeclared sex) with a Schef-
fé test as a post-hoc analysis. Significant differ-
ences were assumed to be present at p < 0.05
(two tailed). All comparisons were performed

Table I. Demographic characteristics of the participants.

using SPSS 25.0 for Windows (IBM Corp., Ar-
monk, NY, USA).

Results

Demographic and Anthropometric
Characteristics

A total of 4,111 individuals participated in the
survey. Among them, 154 participants were men,
3,916 were women, and 37 did not declare their sex.
Four questionnaires were not used because they
were incomplete, bringing the total number of par-
ticipants to 4,107. The demographic characteristics
of the participants are reported in Table I. The mean
age of the study population was 31 (29) years, with
95% of the sample being females. The prevalence of
obesity was 14%. The mean [-DOS score was 30.6
(6). The prevalence of ON in our sample was 28.5%
with a cut-off score > 35 (see Table I).

The daily eating habits of the participants are
shown in Figure 1. An omnivorous diet was fol-
lowed by 71.4% of the respondents, a vegetarian
diet by 17.5%, a vegan diet by 8.5%, and other
type of diets by 2.6% (Figure 1).

Social Media Platforms Usage

As expected, Instagram was the most popular
social media platform (Table II). The prevalence
of ON among Instagram users was similar to that
of the whole population (28.5%). More than half
(52%) of the Instagram users reported seeing
photos of food (1 to 5 times), and 38.5% of phys-
ical activities (1 to 5 times) (data not available).
Of note, 50.2% of the Instagram users reported
that they rarely searched for photos of dietary or
weight loss products (data not shown).

Demographics

All participants (n= 4,107)

Age (yrs)

Sex, female (%)

Marital status, unmarried (n, %)
Main occupation, working (n, %)

Participant does not work in the field of nutrition, nor sports, nor as a physician (n, %)

Weight (kg)

BMI (kg/m?)
Obesity (%)

I-DOS score

I-DOS score (> 35%)

31 (&9)
95
3,162, 77%
2,711, 60%
3,655, 89%
66.7 (+16)
24.4 (£5)
575, 14%
30.6 (£6)
1,170, 28.5%

Data are mean (SD) or count and percentage. BMI = body mass index; [-DOS, Italian- Diisseldorf Orthorexia Scale.
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(%)

@ Omnivorous diet (n = 2931 )
W Vegan diet (n = 351)

[ Vegetarian diet (n = 720)

O Other diets (n = 105)

Figure 1. Eating habits of the participants.

The demographic and anthropometric charac-
teristics of the Instagram and other social media
users have been analyzed (Supplementary Table
I). In comparison with the other social media us-
ers, the group of Instagram users was found to be
younger and with a lower prevalence of obesity
and metabolic diseases. (Supplementary Table
I). The I-DOS score did not change across the
groups (p=0.23; Supplementary Table I).

Predictors of | DOS Score

The Pearson’s correlation coefficient showed
a positive relationship between the [-DOS score
and the female gender (r=-0.04; p=0.003), BMI
(r=0.07; p<0.001), main occupation — worker —
(r=-0.03; p=0.05), type of job — the participant
does neither work in nutrition, nor sport, nor as a
physician — (r=0.06; p=0.003), time spent on so-
cial media channel per day (r=0.06; p<0.001), and
omnivorous diet (r=-0.10; p<0.001). No relation-
ship was found between [-DOS score and age (»
=0.01; p=0.24), marital status (r=-0.03; p=0.47),
or the type of social media used (r=-0.01; p=0.21).

Afterwards, a stepwise multivariable linear re-
gression analysis has been performed. This anal-
ysis showed a correlation between I-DOS score
and gender, BMI, working activity, average time
spent on social media channel per day and daily
diet (Table I1I).

Finally, the prevalence of respondents with
symptoms suggestive of ON (I-DOS score > 35)
according to gender, obesity, ON, average time
spent on social media per day and omnivorous diet
was analyzed (Supplementary Table I, II1, IV
and Figure 2). The percentage of the respondents
with ON was similar between sexes (p= 0.93) and
in participants with or without obesity (p=0.057)
(Supplementary Table II, IIT). The prevalence
of ON was higher among participants who report-
ed a social media use of more than 60 minutes as
compared to those reported to use social media
for less than 15 minutes per day (31% vs. 21.8%,
respectively; p <0.001) (Figure 2).

In addition, there was a significant difference
in the prevalence of ON (I-DOS score > 35)
amongst different diets: the prevalence of ON was

Table II. Prevalence of social media usage, by % use of each channel, % daily visits, and average time spent on each channel.

Did not use

Variables Instagram Tik Tok Facebook Twitter Linkedln Snapchat any social network
Using this channel (%)  93.2 1.1 3.5 1.8 0.3 0 0.1

Users visiting daily (%) 94.0 91.5 89.4 94.5 63.6 0.0 0

Time users spend on this

channel per day over

60 minutes (%) 41.8 53.2 22.5 46.6 18.2 0 0

Data are mean (SD) or count and percentage. BMI = body mass index; [-DOS, Italian- Diisseldorf Orthorexia Scale.

9330


https://www.europeanreview.org/wp/wp-content/uploads/Supplementary-Table-I-23.pdf
https://www.europeanreview.org/wp/wp-content/uploads/Supplementary-Table-I-23.pdf
https://www.europeanreview.org/wp/wp-content/uploads/Supplementary-Table-I-23.pdf
https://www.europeanreview.org/wp/wp-content/uploads/Supplementary-Table-I-23.pdf
https://www.europeanreview.org/wp/wp-content/uploads/Supplementary-Table-I-23.pdf
https://www.europeanreview.org/wp/wp-content/uploads/Supplementary-Table-II-13.pdf
https://www.europeanreview.org/wp/wp-content/uploads/Supplementary-Table-III-6.pdf
https://www.europeanreview.org/wp/wp-content/uploads/Supplementary-Table-IV-6.pdf
https://www.europeanreview.org/wp/wp-content/uploads/Supplementary-Table-II-13.pdf
https://www.europeanreview.org/wp/wp-content/uploads/Supplementary-Table-III-6.pdf

Orthorexia Nervosa and time spent on social media

Table IlI. Multivariable linear regression analysis — Factors associated with I-DOS score.

Dependent variable
I-DOS score B SE B P C.l. 95%
UL LL

Gender -11.7 0.59 -0.03 0.049 -2.2340 -0.004
BMI 0.10 0.01 0.10 <0.001 0.064 0.0140
Working activity -0.44 0.12 -0.06 0.001 -0.695 -0.188
Time spent on social media channel per day 0.34 0.11 0.05 0.004 0.111 0.580
Omnivorous diet -0.79 0.14 -0.10 <0.001 -1.088 -0.509

Excluded variables: main occupation; BMI = body mass index; CI = confidence interval; LL = lower limit; UL = upper limit.

30.3% in those adhering to an omnivorous diet,
compared to 23.7% in those following a vegan/
vegetarian diet and 20% in those on other diets (p
<0.001) (Figure 3).

Discussion

This study investigated the relationship be-
tween ON and social media usage in an Italian
population sample. In our sample, the prevalence
of ON was 28.5% and is similar to that report-
ed by some'>¥¥ but not all authors. A lower
prevalence (12.3%) was reported in a population
of 446 university students, 70% of whom were
women, analyzed in 2016, four years before the
COVID-19 pandemic®*. The higher prevalence
of ON in our study population compared to the
abovementioned study might be a consequence of
the COVID-19 shelter-in place policies*. In fact,
during the pandemic the use of social media, above

all Instagram, increased*?. Furthermore, it can be
hypothesized that these circumstances have led
people to get more exposed to content focused on
food, exercise, and fitness, hence to a potentially
higher risk of developing ON. High proportions
of individuals with symptoms suggestive of ON
have been reported among athletes*#, vegans®’*,
or individuals employed in a certain work envi-
ronment, such as dieticians or nutritionists'**,
These are groups that must pay particular atten-
tion to nutrition for sport performance, ethical, or
work-related reasons. A strength of our study is
the use of the I-DOS questionnaire to assess the
risk of ON. This scale is a valid and reliable in-
strument for measuring orthorexic behaviors and
attitudes, thanks to its brevity and its good psy-
chometric properties®.

Most participants in our survey were female.
In this respect, this research is analogous to a part
of the existing literature'®™*. Health-promoting
behaviors and healthy lifestyle patterns are gen-

B< 15 min (n = 220)

@ 15-30 min (n = 655)
731-60 min (n = 1533)
60+ min (n = 1693)

o p<0.001
9757,
e ee
9557,
20222,
35 (%)

Figure 2. Prevalence of participants with an I-DOS score (> 35) according to the average daily time spent on social media.
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(n=2931)

Vegan/ Vegetarian diet
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p <0.001
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Figure 3. Prevalence of participants with
ON (I-DOS score > 35) according to usual
dietary pattern.

erally more common in women, and this might
explain the high proportion of women in our
study. However, these attitudes may cause un-
healthy eating behaviors such as ON because of
women’s greater susceptibility to nutrition/health
programs spread by mass media®. This increased
sensitivity has been heightened in social media
platforms, most notably Instagram®. This may
affect food selection, the strict control of weight,
low-calorie diet, potentially leading to excessive
attention and obsession with personal physical
appearance’. ON shares common features with
EDs and obsessive-compulsive disorders, which
are more frequent in women than in men***’. This
could be a further explanation of the high propor-
tion of women in our study.

The proportion of individuals with a I-DOS
score suggestive of ON was similar between indi-
viduals with or without obesity, although the dif-
ference was borderline significant. The character-
istics of normal weight and overweight orthorexics
according to some studies are: individuals belong-
ing to young adult and adult age category, mostly
female with a high level of education!!!:13.23.33:46.50,
They usually work in specific sectors, such as doc-
tors, dieticians, or athletes'!'34!42,

In the study population, the omnivorous diet
was the one most commonly followed by ON
subjects, compared to the vegan/vegetarian diet.
This finding is in contrast with previous studies?’
reporting that individuals following a vegan diet
manifest higher levels of ON as this diet requires
the exclusion of some major food groups (dairy
products, meat and other foods of animal origin)
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and complying with strict nutritional rules, which
are typical behaviors of ON?*. The vegan/vegetar-
ian orthorexics follow specific rules such as the
elimination of foods of animal origin®!, while om-
nivores orthorexics present higher levels of cog-
nitive restriction®, and follow different rules in
response to obsessive-compulsive behaviors.
Participants in our study were mostly Insta-
gram users. There are several factors that might
contribute to the high proportion of individuals
with symptoms suggestive of ON among Insta-
gram users”. First of all, the photo-focused na-
ture of the social network: pictures are easier to
remember than words®. Instagram encourages
the selective exposure to a certain type of content
produced by accounts which the users choose to
follow. This exposure leads them to believe that
a particular behavior is better, inducing them to
imitate this behavior as a result of the perceived
social media pressure”. Thus, following accounts
that promote exercises or healthy eating lifestyles
is perceived to be a good role model to follow in
order to improve their lives, without realizing that
they may be slowly experiencing negative condi-
tions, both psychological and physical. Secondly,
there is a tendency among some Instagram users
to regard users with a large number of followers
as authorities. Consequently, they may freely in-
fluence their followers, including their nutrition
habits®. People, especially those with low self-es-
teem, appear to be much more vulnerable to de-
veloping EDs, because they are concerned about
how they are perceived by others®. Social media
use may increase this tendency. These factors can
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help explain why Instagram is the preferred so-
cial platform of the healthy eating community?’.
According to this research data, the prevalence of
ON based on Instagram usage is 28.5%. There-
fore, the use of this social network could be a risk
factor for the development of ON.

In support of this is our finding of the correla-
tion between symptoms of ON and time spent on
social media. The prevalence of ON was higher
among participants who reported using social
media for over 60 minutes per day as compared
to those who used social media for less than 15
minutes per day (31% vs. 21.8%). Individuals who
spend more time on social networks are more
exposed to the same type of content (related to
healthy eating), which lingers in their minds for
much longer, prompting them to potentially emu-
late the content creators.

Limitations

This study focused on the relationship between
social media usage and the prevalence of ON. We
must acknowledge some limitations of the study,
which may affect some outcomes. First of all, the
selection of participants. The study population
comprised Instagram users. As a consequence,
the sample could be considered as self-selected,
and the results should be interpreted by taking
this fact into account. It is highly probable that
the prevalence of ON is higher than in the gener-
al population, as the survey respondents had an
interest in this topic. Furthermore, a population
selected via web may have additional selection
biases, as a consequence, the characteristics of
the study population (sex, age, BMI, etc.) may
be different from those of the general population
and the findings cannot be generalized. Addition-
al biases may be found in the self-reported data
(weight, height, diet).

Conclusions

The results of this study suggest that longer
time spent on Instagram is associated with in-
creased risk of ON. Further research is needed
to confirm these findings and to understand how
to act in order to limit the potentially detrimental
impact of social media usage on eating behaviors.
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