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Abstract - When healthy eating becomes problematic: a study on

Orthorexia Nervosa

Orthorexia Nervosa was first mentioned in 1997, by Steven Bratman, and since then,
this construct has risen the clinical and research interest of many. Orthorexia Nervosa is best
described by a pathological fixation in healthy eating. Despite this current definition,
researchers agree that there is still a lot of unknowns regarding Orthorexia Nervosa, including
if it should be or not considered as a psychiatric disorder. Its detailed definition, assessment
tools and clinical implications are still thoroughly discussed and subject of disagreements.
Having said that, studies agree that an essential part of the development of Orthorexia Nervosa
is the adoption of associated behaviours, known as orthorexic behaviours. These behaviours
have an obsessive characteristic, and can encompass anything, from the shopping, preparation
and consumption of food, the self-punishment and guilt, the extreme restriction and even the
colour of the chosen foods. Everything that the individual perceives as a rule to its belief of
healthy eating can be considered as an orthorexic behaviour. Additionally, Orthorexia Nervosa
and its association with different dietary patterns, such as Vegetarian and Vegan, has been
thoroughly studied, and there seems to be a relation with Orthorexia Nervosa and the chosen
dietary pattern.

In Portugal, research around Orthorexia Nervosa is still scarce. One of the reasons for
this lack of information is the non-existence of a valid measuring tool of Orthorexia Nervosa
for the Portuguese population. Despite recent studies focus on this important step, the adapted
and translated tools have not had success, duo to its reliability and validity problems.

Therefore, this study aimed to further extend the research around Orthorexia Nervosa:
firstly, to adapt a valid tool for the Portuguese population and study its prevalence and its
relationship with different psychological indicators, with sex, with BMI, and with four dietary

patterns (Omnivore, Vegetarian, Vegan and Paleo). A second study was also developed to better
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understand the eating-related processes involved in the “jump” of orthorexic behaviours into
disordered eating. In this study, differences in the omnivore and non-omnivore population were
also explored.

Results were very successful, and a valid Orthorexia Nervosa tool was translated and
adapted for the Portuguese population, with good psychometric properties: the Dusseldorf
Orthorexie Scale (DOS). Its finding regarding the relationships with the variables mentioned
before, seem to agree with previous literature and add to the essential progress in the
understanding of Orthorexia Nervosa. Finally, the second paper’s results found an important
relation in the chosen eating approach (more intuitive or inflexible), regarding the development
of orthorexic behaviours into disordered eating, both for omnivores and non-omnivores. These
results may have a real implication in the clinical setting, showing that professionals should
focus on enhancing and cultivating a more intuitive eating approach in the prevention and
treatment of individuals presenting orthorexic behaviours, independently of the chosen dietary

pattern.

Keywords: Orthorexia Nervosa; Orthorexic behaviours; Validation study; Disordered eating;

Dietary pattern; Eating-related processes.
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Resumo — Quando a alimentacgdo saudavel se torna problematica: um

estudo sobre Ortorexia Nervosa

A Ortorexia Nervosa foi mencionada pela primeira vez em 1997, por Steven Bratman,
e desde entdo, este construto tem suscitado o interesse da clinica e da investigagdo. Ortorexia
Nervosa é melhor descrita por uma fixacdo patolégica numa alimentacdo saudavel. Apesar
desta atual definicédo, os investigadores concordam que ainda h& muitas incognitas em relacéo
a Ortorexia Nervosa, incluindo se esta deve ou ndo ser considerada uma perturbacdo
psiquidtrica. A sua definicdo mais detalhada, ferramentas de avaliacdo e implicagdes clinicas
ainda sdo amplamente discutidas e motivo de discordancia. Dito isto, varios estudos concordam
que uma parte essencial do desenvolvimento da Ortorexia Nervosa € a adogdo de
comportamentos associados, também denominados de comportamentos ortoréticos. Estes
comportamentos tém uma caracteristica obsessiva e podem abranger tudo, como a compra,
preparacdo e consumo dos alimentos, a autopunicédo e a culpa, a restricdo extrema e, até, a cor
dos alimentos escolhidos. Tudo o que o individuo entende como uma regra, proveniente do que
cré ser uma alimentacdo saudavel, pode ser considerado um comportamento ortorético. Para
além disto, a Ortorexia Nervosa e a sua associagcdo com diferentes padrdes alimentares, como
Vegetariano e Vegan, tém sido exaustivamente estudados, e parece haver uma relacéo entre a
Ortorexia Nervosa e 0 padrao alimentar escolhido.

Em Portugal, a pesquisa centrada na Ortorexia Nervosa ainda é pouco substancial. Uma
das razdes para esta falta de informacéo é a inexisténcia de um instrumento de avaliacdo valido
da Ortorexia Nervosa para a populacdo portuguesa. Apesar de estudos recentes focarem este
importante passo, as ferramentas adaptadas e traduzidas ndo tiveram sucesso, devido aos seus
problemas de confiabilidade e validade.

Assim, este estudo teve como objetivo principal explorar e contribuir para a pesquisa
focada na Ortorexia Nervosa: primeiramente, adaptar uma ferramenta valida para a populagéo
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portuguesa e estudar a sua prevaléncia e relacdo com diferentes indicadores psicolégicos, com
0 sexo, com o BMI e com quatro padrfes alimentares (Omnivoro, Vegetariano, Vegan e Paleo).
Foi desenvolvido também um segundo estudo para explorar e compreender 0s processos de
alimentagao envolvidos no “salto” dos comportamentos ortoréticos para o comportamento
alimentar perturbado. Neste estudo, foram também exploradas as diferencas nas populacdes
omnivora e ndo omnivora.

Os resultados foram bem-sucedidos, e uma ferramenta valida para a Ortorexia Nervosa
foi traduzida e adaptada para a populagdo portuguesa, com boas propriedades psicométricas: a
Dusseldorf Orthorexie Scale (DOS). As conclus6es relativamente as relagdes com as variaveis
mencionadas anteriormente parecem estar de acordo com a literatura ja existente, e contribuem
para 0 progresso essencial do estudo da Ortorexia Nervosa. Finalmente, os resultados do
segundo artigo encontraram uma relacdo importante na abordagem alimentar escolhida (mais
intuitiva ou inflexivel), em relacdo ao desenvolvimento dos comportamentos ortoréticos para
comportamento alimentar perturbado, tanto para omnivoros como para ndo omnivoros. Estes
resultados podem ter implica¢des na area clinica, incentivando os profissionais a concentrarem-
se no cultivo de uma abordagem alimentar mais intuitiva, na prevencao e tratamento de
individuos que apresentam comportamentos ortoréticos, independentemente do padréo

alimentar escolhido.

Palavras-chave: Ortorexia Nervosa; Comportamentos ortoréticos; Estudo de validacéo;

Comportamento alimentar perturbado; Padréo alimentar; Processos de alimentag&o.
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Abstract
Orthorexia Nervosa (ON) is considered a pathological fixation with healthy eating. Despite
recent research focus, there is still a lot of inconsistent information concerning ON, including
its definition and validity of its measuring tools. This study aimed to extend the current
knowledge on ON, by developing and validating the Portuguese adaptation of the Dusseldorf
Orthorexie Scale (DOS) and studying its prevalence and relationship with different
psychological indicators, sex, BMI and dietary pattern. Data was collected online, through self-
report questionnaires, and two different samples were collected, with 513 (Sample 1) and 541
participants (Sample 2) from the general population. Results confirmed the DOS’ one-
dimensional factorial structure and reliability. ON’s prevalence was 10.52%. Results revealed
that women present higher scores on DOS than men, but no differences were found regarding
the BMI groups. DOS was positively related to all psychological indicators, with moderate and
strong relationships with disordered eating and inflexible eating. Sample 2 was used to explore
ON’s differences between dietary patterns, with results demonstrating that omnivores present
significantly lower levels of ON, when compared with the vegetarian, vegan and paleo groups.
The present study is the first to successfully validate a measure that assesses ON for the

Portuguese population and adds to the existing literature in several other important ON aspects.

Keywords: Orthorexia Nervosa; Validation study; Psychometric properties; Dietary pattern;

Eating behavior.
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1. Introduction

Orthorexia Nervosa (ON) is characterized by an obsession or pathological fixation with
a diet considered healthy. In is work, Bratman, who first explored ON in 1997, explains that
this eating-related difficulty starts of as a simple interest in healthy eating, and through time
develops into a pathological one (Bratman, 2017). Unlike individuals with Anorexia Nervosa,
individuals with ON do not want to lose weight, or at least that is not the focus of their diet. It
iIs the pursuit of what the individual considers healthy eating that makes ON, meaning that the
focus is in the quality of the food, not the quantity (Bagci Bosi et al., 2007; Brytek-Matera,
2012; Mccomb & Mills, 2019).

An essential part in the development of ON is the presence of associated rules and
behaviours (orthorexic behaviours). These orthorexic behaviours could be anything that is
associated with the individual’s efforts for healthy eating, from the time and energy spent on
purchasing, preparing and eating food, to the obsessive thoughts, guilt, punishments and
restrictions imposed, or even the colour of the food consumed (Bratman, 1997; Bratman, 2017,
Mccomb & Mills, 2019; Varga et al., 2014). ON is linked to severe clinical impairment or
distress, interfering tremendously with the daily life of the individual, compromising physical
and mental health (Koven & Abry, 2015; Mccomb & Mills, 2019; Varga et al., 2013).
Regarding its prevalence, previous research reported rates vary extremely, from less than 1%
to more than 80% (Dunn et al., 2016). Thus, research investment on better understanding ON
is essential.

Though recent literature has focused on ON since its first mentioning in 1997 (Bratman,
1997), its definition and recognition as a mental disorder are still disputed (Cena et al., 2018).
In fact, this lack of consensus is the reason why assessment tools regarding ON and its
behaviours are still scarce and, more importantly, so different from one another (Valente et al.,
2019).
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In 2019 (Valente et al., 2019), a systematic review of all the existing measuring tools
for ON was published. The authors found six different tools that assess the presence of ON: the
Orthorexia self-test (BOT; Bratman & Knight, 2000), the ORTO-15 test (Donini et al., 2004),
the Eating Habits Questionnaires (EHQ); Gleaves et al., 2013), the Dusseldorf Orthorexie Scale
(DOS; Barthels et al., 2015), the Barcelona Orthorexia Scale (BOS; Bauer et al., 2018) and the
Teruel Orthorexia Scale (TOS; Barrada & Roncero, 2018). From these tools, the ORTO-15 has
been widely used, having been adapted for at least 6 different languages. However, what was
once considered the most reliable tool to assess ON, has raised concerns regarding its validity,
reliability and internal consistency (Barnett et al., 2016; Clifford & Blyth, 2018; Missbach et
al., 2015). A recent study (Fernandes, 2018) attempted to evaluate the psychometric properties
of the Portuguese version of ORTO-15 but the psychometric evaluation failed to provide proof
of validity and consistency.

Recently, studies using the DOS have had great success (Barthels et al., 2015; Chard et
al., 2018; Chard et al., 2018; Parra-Fernandez et al., 2019), including its English and Spanish
adaptation. Therefore, the aim of this study, was to translate and validate the DOS for the
Portuguese population, possibly offering a reliable and essential tool for the research and
clinical development of ON in Portugal.

Additionally, since ON has been associated with disordered eating (Hayles et al., 2017;
Strahler et al., 2018) we explored DOS’ associations with different body and eating-related
indicators. Furthermore, ON has been linked to psychological and clinical distress (Hayles et
al., 2017; Mccomb & Mills, 2019), so other psychopathological indicators (e.g.: stress, anxiety,
depression and shame) were also studied on their relationship with DOS.

ON has been studied in terms of its’ relationship with different sexes and BMI, with
results being inconsistent (Mccomb & Mills, 2019; Oberle et al., 2017; Strahler, 2019) so, in

order to expand our research contribute, the study explored these relationships as well.
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Finally, ON’s relationship and association with different dietary patterns has been an
important research focus, and diets like veganism and vegetarianism can be seen as possible
risk factors (Mccomb & Mills, 2019). Once again, results are incongruous (Brytek-Matera,
2019; Cigekoglu & Tungay, 2018), so the present study explored the differences regarding the

prevalence of ON, assessed by DOS, in groups with different dietary patterns.
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2. Material and Methods
2.1 Participants

To test the factor structure and psychometric properties of DOS a sample of 513
participants (sample 1) was analysed, comprised of 454 women and 59 men from the
Portuguese general population. The age of this sample ranged from 18 to 62 (M = 27.65; SD =
9.16), with a mean of 14.84 (SD = 2.97) years of education. The participants’ Body Mass Index
(BMI) mean was 23.44 (SD = 4.43), which corresponds to a normal BMI according to WHO
(2011). This sample was also used to explore DOS’s prevalence, sex and BMI differences and
DOS’s association with different psychopathology indicators.

Additionally, another sample was used (sample 2) to understand the differences and
similarities between dietary patterns in their relationship with DOS and to explore DOS’s
relationship with body and eating-related indicators. This sample consisted of 541 participants
(447 women) from the Portuguese population, with an age mean of 34.66 (SD = 11.81) and a
mean of 14.43 (SD = 4.14) years of educations. The BMI average corresponded to a normal

BMI (M =24.33; SD = 4.57; WHO, 2011).

2.2 Procedures

DOS’s translation and adaptation process for the Portuguese population began after
authorization was granted from the authors of the original scale (Barthels et al., 2015). Firstly,
a bilingual researcher translated the scale. Then, another bilingual researcher back-translated
the scale, in order to compare its’ accuracy. After this process, a first sample of the Portuguese
adaptation of DOS was drafted; 12 college students completed this draft and reviewed it. The
students revealed no difficulties completing the scale, so only minor wording adjustments were
made. Following these steps, the final version of the DOS’s Portuguese adaptation was

elaborated.
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The data collection for both samples was conducted in identical ways. All ethical
requirements regarding the present study were respected, receiving the approval of the Ethic
Committees of the Faculty of Psychology and Educational Sciences of the University of
Coimbra. Participants were invited to enter in the study through different online social
networks, by clicking the survey link. The voluntary and confidential nature of the study was
informed immediately, and participants could stop their participation at any time. Individuals
who agreed to take part in this research gave their written informed consent before completing
the questionnaire, which took approximately 20-25 minutes. The questionnaires were built so
that participants could not skip questions, meaning that there were no missing data.

Sample 1: the final sample corresponded to the initial sample, since no participant was
younger than 18 years old or older than 65, the only exclusion criteria applied.

Sample 2: the initial sample comprised 560 participants but exclusion criteria were
applied, excluding (a) participants out of the 18 to 65 years old range and (b) participants who
did not identify with one of the following dietary patterns: Omnivore, Vegetarian, Vegan or

Paleo. This corresponded to 3.39% of the initial sample being excluded from the study.

2.3 Instruments and Measures

Dusseldorf Orthorexie Scale (DOS; Barthels et al, 2015). DOS assesses the presence of
ON and orthorexic behaviours, through a 10-item self-report questionnaire. The scale is ranked
by a four-point Likert scale (from 1 = “never” to 4 = “always”), and a higher total score (in a
maximum of 40) corresponds to the presence of higher levels of orthorexic behaviors. The
maximum score is 40, and the preliminary cut-off point is 30. Scores between 25 and 29 indicate
possible risk of ON. DOS presented good psychometric properties in its original study (o = .84).

Depression Anxiety and Stress Scales-21 (DASS21; Lovibond & Lovibond, 1995; Pais-

Ribeiro et al., 2004). DASS21 is a self-report measure that assesses psychopathology

WHEN HEALTHY EATING BECOMES PROBLEMATIC: A STUDY ON ORTHOREXIA NERVOSA
Maria Ribeiro Coimbra | 2020



14

symptomology. The scale consists of three subscales (depression, anxiety and stress) each with
7 items. Participants answer according to a 4-point Likert scale (from 0 = “Did not apply to me
at all” to 3 = “Applied to me very much or most of the time”). The subscales — depression,
anxiety and stress - presented good psychometric properties. The subscales Cronbach’s alpha
values in the original version were .88, .82, and .90; and .85, .74, and .81 in the Portuguese
version, respectively.

External and Internal Shame Scale (EISS; Ferreira et al., 2020). EISS is constituted by
8 items that assess the experience of internal (4 items) and external (4 items) shame. Participants
answer according to a 5-point Likert scale (0 = “never” to 4 = “always”) with higher scores
representing more accentuated experience of shame. In the original Portuguese version EISS
presented a Cronbach alpha of .89.

Body Image Shame Scale (BISS; Duarte et al., 2014). BISS measures body image shame
in its’ internal and external dimensions. Constituted by 14 items (7 items for internal shame
and 7 items for external shame), answered according to a 5 point Likert scale (from 0 = “never”
to 4 = “almost always”). The scale presented good psychometric properties, with a Cronbach’s
alpha of .92 in the original Portuguese version.

Inflexible Eating Questionnaire (IEQ; Duarte et al.,, 2017). IEQ measures the
inflexibility of eating-related rules. It consists of an 11-item scale, where higher values reflect
more inflexibility regarding dietary rules. The answers are evaluated according to a 5-point
Likert scale (from totally disagree (1) to totally agree (5)). IEQ has good psychometric qualities
(Cronbach's alpha is .90 for the Portuguese population).

Intuitive Eating Scale -2 (IES-2; Tylka & Van Diest, 2013; Duarte et al., 2016). IES-2
is a self-report scale that measures intuitive eating, or ones’ conscious perception of hunger and
satiety, leading to the ability to understand internal physiological signs. The scale consists of

23 items, with answers ranging from 1 (“Strongly Disagree”) to 5 (“Strongly Agree”) and

WHEN HEALTHY EATING BECOMES PROBLEMATIC: A STUDY ON ORTHOREXIA NERVOSA
Maria Ribeiro Coimbra | 2020



15

higher scores represent higher levels of intuitive eating. With a Cronbach’s alpha of .87 in the
original study and a Cronbach alpha of .97 in the Portuguese version, IES-2 has presented good
psychometric characteristics.

Binge Eating Scale (BES; Gormally et al., 1982; Duarte et al, 2015). BES evaluates the
presence and severity of different attitudes and behaviours regarding binge eating. It consists
of 16 items, each with 3 or 4 options, in which the individual must indicate the one they identify
with the most. A more superior score, in a maximum of 46, represents higher severity of binge
eating, with the scores above 16 as the cut-off clinical indicator. BES has good psychometric
qualities with a Cronbach's alpha of .85 in the original study and with a Cronbach's alpha of .88
for the Portuguese one.

Eating Disorder Examination Questionnaire (EDE-Q; Fairburn & Beglin, 1994;
Machado et al., 2014). EDE-Q is a self-report measure, with 36 items. The scale assesses
disordered eating attitudes and behaviours in the last 28 days. The questionnaire provides four
different subscales, these being: Restraint (five items), Eating Concern (five items), Shape
Concern (eight items) and Weight Concern (five items). Subscales are ranked by frequency and
severity, according to a 7-point Likert scale. Additionally, the total score provides a final
measure regarding disordered eating. In the original study and in the Portuguese version EDE-
Q presented good psychometric properties (o = .97).

Body Mass Index (BMI). Body mass index was calculated by dividing the self-reported
current weight (kg) by the height squared (m).

All measures presented good psychometric properties, with Cronbach’s alpha ranging

from .86 to .96 (Table 2).
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2.4 Data Analysis

All data was analysed using SPSS software version 22 (Chicago, IL) and AMOS
software (Arbuckle, 2008), with p values of < .05 indicating statistical significance. With the
aim of exploring the dimensionality of the Portuguese version of the DOS, first order
confirmatory factor analyses (CFA), with maximum likelihood estimation method, testing the
theoretical model proposed by the original authors (Barthels et al., 2015). This CFA was
conducted in sample 1. Model fit was assessed through several goodness-of-fit indicators, such
as: the overall model Chi square (x2), Goodness-of-Fit Index (GFI) > 0.90, Adjusted Goodness-
of-Fit Index (AGFI) > 0.90, Comparative Fit Index (CFI) > 0.90, Tucker and Lewis Index (TLI)
> 0.90, the (Standardized) Root Mean Square Residual (SMSR) < 0.08 and Root Mean Square
Error of Approximation (RMSEA) < 0.08 (Kline, 2005). Local adjustments indices were
explored, and the indicators used were the standardized regression weights (SRW) and the
squared multiple correlations (SMC). Moreover, Cronbach alpha values, item-total correlations
and Skewness and Kurtosis were calculated.

To explore DOS’ relationship with other measures (general psychopathology and body
and eating-related indicators) product-moment Pearson correlations analyses were conducted
where correlations ranging between .1 and .3 were considered weak, above .3 to .5 moderate
and strong when equal to or superior than .5, considering a significance level of .05 (Cohen et
al., 2003). ON’s prevalence was also explored

Finally, sex differences on ON were examined through a t-test for two independent
samples, while BMI and dietary pattern differences on ON were examined through a One-way

ANOVA.
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3. Results
3.1 Confirmatory factor analysis

To confirm the DOS’s one-dimensional structure, a CFA was conducted (Sample 1; N
= 513). Results indicated a significant chi-square goodness of fitness (y2@s) = 419.882, p <
.001), but since this fit index has been regarded as leading to biases in results due to sample
size (DeCoster, 1998), we considered other goodness of fit indices to attest for the adequacy of
the structure under analysis. Results suggested a poor model fit (GFI = .86; AGFI = .78; CFI =
.80; TLI=.74; NFI =.79; SMSR =.08; RMSEA = .15). The analysis of the modification indices
suggested the correlation of the errors of items 6 and 10 (206.426) and 1 and 3 (57.972), which
resulted in an improvement of the model to good fit (323 = 119.982, p < .001; GFI = .95;
AGFI =.92; CFI =.96; TLI =.94; NFI = .94; SMSR = .04; RMSEA = .07).

Local adjustment indicators analysis confirmed the adequacy of the DOS (Table 1). All
items revealed adequate standardized regression weights (SRW), which ranged from .50 (item
1) to .79 (item 8). Thus all values were above the recommended cut-off point of .40 (Tabachnick
& Fidell, 2013). The individual items reliability was also corroborated through the values of
the squared multiple correlations (SMC; with a recommended minimum cut-off point of .25;
Tabachnick & Fidell, 2013), which varied between .25 (item 1) and .63 (item 8).

Regarding reliability, DOS revealed a Cronbach alpha of .86, disclosing a good internal
consistency (Kline, 2011). Additionally, the elimination of any item would not increase the
scale reliability, suggesting that all items are relevant. Item-total correlations were also high,

ranging from .48 to .72 (Table 1).
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Table 1.
Items’ means (M), standard deviations (SD), standardized regression weights (SRW),
squared Multiple Correlations (SMC) and Cronbach’s alpha if item deleted (o if item deleted)

in sample 1 (N = 513).

ltems M SD SRW smc  ‘em-total - a ifitem
correlation deleted

1 2.39 0.92 .50 .25 .50 .85

2 2.80 1.06 57 .32 .50 .85

3 1.73 0.87 .54 .29 53 .85

4 1.57 0.94 .68 46 .63 .84

5 2.28 1.13 .59 .35 52 .85

6 2.30 1.07 .56 31 .58 .85

7 1.31 0.70 .54 .30 48 .85

8 2.03 1.03 .79 .63 12 .83

9 1.95 1.00 73 53 .66 .84

10 2.36 1.14 .59 .34 .59 .84

DOS items’ skewness values varied between -.30 (item 2) and 2.39 (item 7), and kurtosis
values ranged from -1.38 (item 10) to 5.12 (item 7) indicating no severe violation of normal

distribution (Sk < |3| and Ku < |10|; Kline, 2005).

3.2 DOS relationship with general psychopathological and body and eating indicators
Product-moment Pearson correlation coefficients (Table 2) revealed positive weak
correlations between DOS and different general psychopathological indicators (DASS21
Depression, Anxiety and Stress subscales and EISS).
Correlations were also explored in Sample 2, regarding body and eating indicators
(BISS, IES-2, IEQ, BES and EDE-Q). Results revealed positive weak associations with BISS
and BES, positive moderate association with EDE-Q, a positive and strong association with

IEQ and a negative weak association with IES-2 (Table 2).
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DOS’s correlations with psychopathological indicators (sample 1; N = 513) and body and

eating indicators (sample 2; N = 541) and Cronbach’s alphas.

psychopathological indicators (N = 513)

body and eating indicators (N = 541)

o DOS o DOS
DASS21 depression .93 N Niaieka BISS .96 20%F*
DASS21 anxiety .87 21F** IEQ 94 B63***
DASS?1 stress 92 23FF* IES-2 .88 -.13**
EISS 93 L4FFE BES 91 20%F*
EDE-Q! .89 Y okl

Note *p < .050, **p < .010, ***p < .001.

a = Cronbach’s alpha; DOS = Diisseldorf

Orthorexie Scale; DASS21 depression/ anxiety/ stress = Depression Anxiety and Stress

Scales — Depression, Anxiety and Stress Subscale; EISS = External and Internal Shame Scale;

BISS = Body Image Shame Scale; IEQ= Inflexible Eating Questionnaire; IES-2= Intuitive

Eating Scale — 2; BES = Binge Eating Scale; EDE-Q! = Eating Disorder Examination

Questionnaire — women only (n = 447).

3.3 ON prevalence in the Portuguese population, assessed by DOS

Using the original version’s cut-off points (Barthels et al., 2015), where 30 is the clinical

indicator and scores from 25 to 29 indicate risk of ON, the prevalence of ON was explored in

Sample 1.

The total sample DOS mean score was 20.73 (SD = 6.60). Results found that 10.52% of

participants scored 30 or higher, 15.01% scored between 25 and 29, and 74.46% scored lower

than 25.
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3.4 Sex differences on ON

To examine sex differences, two groups with similar demographic characteristics
(tee3)age = 0.538, p = .591; tueszeducation = -2.410, p = .017) were selected from Sample 1.
One group included 59 men and the second group 106 women.

Results indicated that women presented higher scores of ON (M = 20.75; SD = 6.94), in
comparison to men (M = 16.75; SD = 5.18), and these differences were statistically significant
(t49.40) = -4.196, p < .001). The magnitude of these results was calculated (d = .65) and
interpreted considering Cohen’s guidelines (Cohen et al., 2003), where values equal or superior

to .5 correspond to a strong magnitude.

3.5 BMI group differences on ON

With the aim of exploring BMI differences regarding ON, Sample 1 was divided into
four BMI categories, following the BMI category ranges defined by WHO (2011). The four
categories were: Underweight (n = 27), Normal weight (n = 351), Pre-obesity (n = 95) and
Obesity (n = 40).

The groups’ DOS means were the following: Underweight (M = 23.85; SD = 10.39),
Normal weight (M = 20.77; SD = 6.65), Pre-obesity (M = 20.00; SD = 5.62) and Obesity (M =
20. 73; SD = 4.32). These differences were analysed through a one-way ANOVA and results

found no significant differences [F(, s09) = 2.58, p = .053].

3.6 Differences between dietary patterns on ON

Sample 2 was used to compare the differences between four dietary patterns regarding
ON, assessed by DOS.

A one-way ANOVA was conducted to compare the levels of ON on different dietary

patterns: Omnivores (n = 357), Vegetarian (n = 66), Vegan (n = 60) and Paleo (n = 58). Results
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found a significant effect regarding the four different patterns [F, 537y = 21.51, p = .000]. Post
hoc comparisons using the Tukey HSD test showed that the mean score for the Omnivore group
(M =16.94, SD = 6.08) was significantly different from the Vegetarian group (M = 20.39, SD
= 5.31), from the Vegan group (M = 21.65, SD = 7.29) and from the Paleo group (M = 22.03,
SD = 6.05). These results show that Omnivores present significantly lower levels of ON when

compared with the other dietary patterns.
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4. Discussion

The aim of the present study was to further extend the knowledge on ON. In order to do
this, we explored several options for measuring ON and concluded that the DOS is a measure
with overall past great results in different studies and validations (Barthels et al., 2015; Chard
et al., 2018). This is the first study, as far as we know, to successfully adapt and validate an ON
measure for the Portuguese population. Besides this important validation, the study also
explored ON’s relationship with different general psychopathology and body and eating
indicators. Finally, ON’s prevalence and differences regarding sex, BMI and dietary patterns
were also reported.

A CFA was conducted to test DOS’s structure, and initially results did not reveal a good
model fit. However, after correlating items 6 and 10 and items 1 and 3, a great model fit was
achieved. With a Cronbach alpha of .86, the scale’s internal consistency was very good and
local adjustments revealed items’ robustness.

Previous studies have been inconsistent regarding the prevalence of ON in the general
population, with results ranging from less than 1% to more than 80% (Dunn et al., 2016). In the
present study the prevalence of ON, assessed by DOS, using the original study’s cut-off point
(Barthels et al., 2015), was 10.52%. Despite significantly lower than several previous studies,
these results are coherent with the ones obtained by the English adaptation of DOS (8%; Chard
etal., 2018).

DOS was positively linked with all general psychopathology and body and eating
indicators in the study, including measures of depression, anxiety and stress, shame, body-
image shame, inflexible eating, intuitive eating, binge eating and disordered eating. The
correlation with IEQ was strong, which is not surprising since IEQ measures inflexible eating
attitudes and behaviours (e.g.: “Eating according to certain rules gives me a sense of control.”;

“To me, having a balanced eating plan means fulfilling certain rules rigorously”), which is an
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important characteristic of orthorexic behaviours. Additionally, the correlation of DOS with
EDE-Q was moderated. This is consistent with previous literature (Hayes et al., 2017; Strahler
et al., 2018) but, as stated by Mccomb & Mills (2019), it is still unclear whether ON is a risk
factor for disordered eating or if disordered eating predicts the development of ON.

To further extend this study’s research contribute, we explored ON’s differences
regarding sex, BMI and dietary pattern. Sex differences were significant, with women
presenting higher levels of ON than men, which is consistent with previous studies. Regarding
ON’s differences in BMI, sample 1 was divided into four groups (underweight, normal weight,
pre-obesity and obesity) according to the guidelines of WHO (2011), and no significant
differences between the groups were found. Nevertheless, the group with higher levels of ON
was the underweight group. Finally, sample 2 was divided into four different dietary patterns
(omnivore, vegan, vegetarian and paleo) and significant differences were found regarding ON
levels, assessed by DOS. The vegan, vegetarian and paleo group had significant higher levels
of ON when compared with the omnivore group. Vast research exists regarding ON’s
relationship with vegan and vegetarian patterns, showing that individuals with these patterns
have greater tendency to develop ON (Mccomb & Mills, 2019), which confirms our results.
Still, this is one of the first studies that includes individuals who identify as paleo and shows
that the ON levels for this group are similar to those who identify with veganism/vegetarianism.

These results should be interpreted considering certain limitations. Despite the
considerable sample sizes, they are not representative of the total Portuguese population. Future
studies should explore these results in samples with a higher percentage of men. Additionally,
the study should be replicated in a clinical sample. This study was conducted online, through
social network advertisements, which may be associated to certain biases. However, the online
character of the data collection gives participants an enhanced sense of anonymity, which may

be linked to more honest answers. More importantly, a limitation of this study is the lack of
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consensus that still exist around ON and its conceptualization. More research is necessary to
reach an accord.

Overall, the present study fulfills its goal to extend the current research on ON and is
the first to successfully validate a measure that assesses ON and orthorexic behaviours for the

Portuguese population, offering DOS as a valid and reliable tool.
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Abstract
Purpose Orthorexia Nervosa (ON) has been a research focus in recent years. Despite the lack
of consensus on its definition and classification as a psychiatric disorder, research has shown
that ON is linked to certain behaviours (orthorexic behaviours), associated to disordered eating.
However, very little is known about this relationship. The aim of this study was to explore the
eating-related processes inherent to the relationship between orthorexic behaviours and
disordered eating, and understand if it is through the adoption of a more inflexible and less
intuitive eating approach, that an interest in healthy eating develops into a pathological one.
Additionally, this relationship was explored for two different groups: Omnivores and Non-
omnivores.
Methods 451 women (281 Omnivores and 170 Non-omnivores) from the Portuguese population
participated in this study, by answering a set of self-report measures.
Results Non-omnivores presented significant higher levels of orthorexic behaviours and
inflexible eating. In both groups, orthorexic behaviours and disordered eating were linked
positively to inflexible eating and negatively to intuitive eating. A path model analyses showed
that the preferred eating approach did mediate the relationship between orthorexic behaviours
and disordered eating, explaining 51% of the variance of disordered eating. A multigroup
analysis confirmed the model invariance between Omnivores and Non-omnivores.
Conclusions Our findings contribute to the better understanding of the relationship between
orthorexic behaviours and disordered eating and its eating-related processes, implying the
relevance of clinical interventions and prevention based on encouraging a more intuitive eating
approach for women presenting orthorexic behaviours or ON symptoms.
Keywords: Orthorexia Nervosa; Orthorexic behaviours; Intuitive eating; Inflexible Eating;

Disordered Eating; Women.
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Introduction

In recent years, a new eating behaviour has been the center of attention in research and
clinical discussion, as well as in the mass media: orthorexia nervosa (ON; [1]). From the Greek
ortho (meaning “proper”) and orexi, meaning “appetite”, ON was first introduced by Steven
Bratman in 1997 [2] as a new type of anorexia nervosa, and was described as a fixed
preoccupation with consuming healthy food. Currently, ON is considered a possible new eating
disorder, that involves a pathological preoccupation with food and rigid adherence to a diet that
is perceived as healthy and pure [3-5].

Nowadays, research centered on ON is extensive and, despite not yet being considered
a psychiatric disorder by The Diagnostic and Statistical Manual of Mental Disorders, Fifth
Edition (DSM-5; [6]), several studies have already proposed diagnostic criteria [7]. While
lacking consensus, the criteria proposed by different authors [3, 4, 8], seem to agree that ON is
defined by: (a) obsession or pathological preoccupation with healthy eating, marked with
anxiety/exaggerated emotional distress and (b) significant clinical impairment associated with
healthy eating. Further research and consensus seem necessary to officially classify ON as a
psychiatric disorder [7, 9]. Regarding its prevalence in the general population, ON and
orthorexic behaviours are present in varying degrees. Depending on the chosen measuring tool
and the diagnostic criteria used, prevalence rates have varied tremendously, from less than 1%
to almost 90% [41].

Contrary to other eating disorders, ON is normally not caused by a desire to lose weight.
On the contrary, the aim of ON is to be as healthy as possible, involving a raising concern about
food quality not quantity [10, 11]. However, it is important to stress that ON is not to be
confused with healthy eating. In 2017, Bratman clarifies his previous work, stating that it is the
presence of associated orthorexic behaviours (e.g.: obsessive-compulsive behaviours; adoption

of rigid dietary rules; self-punishment and guilt; extreme restriction) that make an interest in
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healthy eating develop into a pathological one, leading to orthorexia nervosa [12]. Koven and
Senbonmatsu [13] also suggested that in the development of ON, orthorexic behaviours (e.g.:
revolving food selection, food preparation and food consumption) will become more rigid,
predominant and complex. Previous literature has shown that in fact, this adherence to specific
eating rules is associated with pathological eating behaviours [14, 15, 16]. Moreover,
psychological inflexibility has a strong association with eating-related difficulties [17, 18, 19,
20].

The psychological inflexibility focused on eating, or eating inflexibility, is defined by
Duarte and colleagues [15] as a rigid adherence to eating related rules, without respecting or
following internal cues; acquiring a sense of control when fulfilling such rules, and, on the
contrary, suffering when failing to fulfill such rules.

On the other hand, intuitive eating consists of a positive eating approach, centered
around understanding internal physiological hunger and satiety cues to determine when and
what to eat, while discouraging restrictive, emotional and situational eating [21, 22, 23].
Intuitive eaters do not center their food choices around “good” or “bad” properties. Though
they value taste, they choose foods that will help their body function to its best ability [24].

Both constructs can be considered as two different attitudes to eating. In fact, previous
literature proves that inflexible eating has a strong and positive correlation with disordered
eating, confirming that this is a key aspect of understanding eating psychopathology [15, 18,
25, 26] while intuitive eating has a strong but negative association with disordered eating [24,
26, 27].

No previous study, to our knowledge, explores the emotional processes that may link
orthorexic behaviors to disordered eating. This study aimed to test a model to explore this
relationship through its mediating processes, based on the following question: is the “jump”

from a simple interest in healthy eating to eating psychopathology explained by a more
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inflexible eating and a less intuitive eating approach? Our hypothesis is that women with higher
levels of orthorexic behaviours, tend to present higher severity of disordered eating, through
the adoption of a more inflexible and a less intuitive eating approach.

Additionally, our research shows that previous studies on orthorexic behaviours have
focused on its relationship with omnivore and non-omnivore diets [e.g.: 28, 29, 30] so, the study

was conducted having into account these two groups.
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Material and methods
Participants

The present study comprised 451 female Portuguese participants, with an age range of
18 to 65 years old (M = 33.84; SD = 11.45). Participants also reported a mean of 14.59 (SD =
4.33) years of education. Regarding their area of residence, 55.2% of participants resided in an
urban area, 23,1% live in a semi-urban area and 21,7% live in a rural one. Most participants are
single (50.1%), 44.3% are married or in a long-term relationship, 5.3% are divorced or separated
and 0.2% are widowed. The participants’ Body Mass Index (BMI) ranged from 16.56 to 40.89
with a mean of 24.03 (SD = 4.59) [31].

Participants were assigned into two different groups according to their diet: Omnivores
(n = 281) and Non-omnivores (n = 170; individuals who identified as vegan or vegetarians -
including pescetarians — or declared they do not eat meat).

The Omnivore group reported an age mean of 33.45 (SD = 11.81) years old and of 14.58
(SD =5.07) years of education, and a BMI mean of 24.16 (SD = 4.54).

The Non-omnivore group, included individuals with distinct dietary patterns, including
vegetarian and pescatarian (n = 61), paleo (n = 55), vegan (n = 50), macrobiotic (n = 2),
climatarian (n = 1) and ketogenic (n = 1). Non-omnivores presented an age mean of 34.48 (SD
=10.84) and of 14.59 (SD = 2.71) years of education. Mean BMI of this group was 23.81 (SD
= 4.68).

The two groups presented no significant differences in their demographic
characteristics: age (ta49) = -0.924; p = .356), years of education (tuae) = -0.042; p = .967),
BMI (tua9) = 0.800; p =.424), area of residence (X% = 4.632; p = .099) or civil status (X?@g) =

4.851; p = .183).

Procedures
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The procedures of data collection respected all ethical and deontological requirements
intrinsic to scientific research. After the Ethics Committee of the Faculty of Psychology and
Educational Sciences of the University of Coimbra provided their approval to the present study,
participants were invited through an online advertisement in different social networks. All
participants who chose to participate in the study, entered the survey by clicking in the link
advertised online. The survey took 15-25 minutes to be completed, and before beginning
participants were required to read and sign an informed consent document. This document
stated that the study is voluntary and anonymous and included all necessary information about
the study’s purpose and procedures.

Self-report measures were initially completed by 560 participants (460 women and 100
men) from the Portuguese general population, with the age ranging from 15 to 70 years old.
After exclusion criteria were applied (excluding (a) male participants and (b) individuals who
were younger than 18 years old or older than 65), 19.64% of the original sample was excluded

from this study.

Measures

Demographic Data Gender, age, educational level, nationality, area of residency, civil
status, height, current weight and dietary Information (including typology and food
specifications).

Body Mass Index (BMI). BMI was calculated using the Quetelet method (Kg/m?), based
on self-reported participants’ current height and weight.

Dusseldorf Orthorexie Scale (DOS; [32]; Ferreira & Coimbra, 2020). DOS measures
orthorexic behaviours, using a 10-item self-report questionnaire (e.g., “I can only enjoy eating
foods considered healthy”). A four-point Likert scale (from 1 = “never” to 4 = “always”) IS

applied, with higher total score representing higher levels of orthorexia. This scale presented
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good psychometric properties both in the original study (o = .84) and in the present study (o =
.86).

Inflexible Eating Questionnaire (IEQ; [15]). IEQ accounts for the inflexibility of eating-
related rules. It consists of an 11-item self-report measure (e.g.; “I feel proud when I can
rigorously follow certain food rules.”), rated on a five-point Likert scale (from 1 = “totally
disagree” to 5 = “totally agree™). Higher scores reflect a higher inflexible adhesion to dietary
rules. The scale has proven to have good psychometric qualities, with a Cronbach's alpha of .95
in the original study and of .94 in the current one.

Intuitive Eating Scale -2 (IES-2; [24, 33). IES-2 measures intuitive eating, i.e., the
ability of being aware and using your body's internal cues regarding hunger and fullness. This
measure consists in 23 items (e.g.: “I rely on my hunger signals to tell me when to eat”), rated
in a 5-point Likert scale (1 = “Strongly Disagree” to 5 = “Strongly Agree”). The scale has good
psychometric properties, with a Cronbach's alpha of .87 for the original version and .97 in the
Portuguese version. Regarding the present study, the Cronbach’s alpha was .89.

Eating Disorder Examination Questionnaire (EDE-Q; [34, 35]). EDE-Q is a self-report
questionnaire designed to assess disordered eating attitudes and behaviours in the last 28 days.
With 36 items, ranked by frequency or severity, according to a 7-point Likert scale. EDE-Q has
consistently demonstrated good psychometric properties, both in the original and in the
Portuguese version (with Cronbach's alpha of .97). EDE-Q presented a Cronbach's alpha of .92

in the current study.

Data Analyses
All analyses were performed using the IBM SPSS Statistics 22.0 software (SPSS IBM;

Chicago, IL) and AMOS software [36].
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Differences between the two groups in categorical variables were examined through chi-
square tests, and continuous variables were examined through t-tests for two independent
samples. Additionally, differences between groups (omnivores and non-omnivores) regarding
variables were tested through t-tests, and effect size was calculated through Cohen’s d. Effect
sizes above 0.2 were considered small, equal or above to 0.5 moderate, and equal or above to
0.8 strong [42].

In order to explore the different associations between age, BMI, orthorexic behaviours
(DOS), intuitive eating (IES-2), inflexible eating (IEQ) and disordered eating (EDE-Q),
product-moment Pearson correlations analyses were conducted; magnitudes between .1 and .3
were considered small, above .3 and below .5 moderate, and equal or above .5 strong, with a
significance level of .05 [37].

To test the moderator effect of intuitive eating and inflexible eating in the link between
orthorexic behaviours (DOS) and disordered eating (EDE-Q), a path analyses was conducted
to estimate the presumed relations within the suggested model. This analysis was performed
with AMOS (Analysis of Momentary Structure, v.22, SPSS Inc., Chicago, IL). Finally, with
the intent of analyzing the plausibility of the model for each group, a multi-group analysis was

performed.
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Results
Preliminary Data Analyses
Univariate and multivariate normality was assessed by the coefficients of Skewness and
Kurtosis, which indicated that there was no severe violation of normal distribution (]Sk| < 3 and
|Ku| < 8-10; [38]), with skewness values ranging from -.34 (IES-2) to 1.26 (EDE-Q), and with

kurtosis values ranging from -.63 (IEQ) to 1.00 (EDE-Q).

Descriptive analyses

Results indicated that the two groups did not present significant differences concerning
Age, body mass index (BMI), intuitive eating (IES-2) or disordered eating (EDE-Q). However,
results showed that participants from the Non-omnivore group presented higher significant
levels of orthorexic behaviours (DOS) and inflexible eating (IEQ), when compared with the
Omnivore group (Table 1). Considering Cohen’s guidelines to discuss the effect size of these
differences [42], orthorexic behaviours presented moderate differences between groups and

inflexible eating small differences.

Table 1.
Means (M), Standard Deviations (SD), t-Test (t) and its significance (p) and effect size (d) for

both groups (Omnivore and Non-omnivore).

Omnivore Non-omnivore
group group
(n=281) (n=170)
M SD M SD t p d
Age 3345 1181 3448 10.84 -0.92 .356 0.09
BMI 2416 4.54 23.81 4.68 0.80 424 0.08
Orthorexic behaviours 16.69 5.92 21.16  6.21 -7.63 .000 0.74
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Intuitive eating 3.53 0.67 3.61 0.69 -1.30 195 0.12
Inflexible eating 24.01 1041 28.99 11.55 473  .000 045
Disordered eating 1.21 1.17 1.37 1.36 -1.27 204  0.13

Note. *p <.050, **p <.010, ***p < .001. BMI = Body Mass Index; Orthorexic behaviours =
Dusseldorf Orthorexie Scale; Intuitive eating = Intuitive Eating Scale — 2; Inflexible eating =
Inflexible Eating Questionnaire; Disordered eating = Eating Disorder Examination

Questionnaire.

Correlations Analyses

Results (table 2) demonstrated that age has non-significant associations with all
variables in the study, except with BMI and orthorexic behaviours (in both groups) and with
inflexible eating in the Non-omnivore group. All other variables reported a positive and small
to moderate association with BMI, with intuitive eating reporting a negative association.
Additionally, BMI showed no significant association with orthorexic behaviours for the Non-
omnivore group.

Orthorexic behaviours revealed small to moderate associations with all study variables,
including with intuitive eating, with whom it is inversely associated in both groups. In contrast,
the association of orthorexic behaviours with inflexible eating was positive and presented strong
magnitudes in both Omnivores and Non-omnivores.

Intuitive eating was found to be negatively associated with all variables in both groups,
presenting moderate correlations with most variables except with disordered eating in Non-
omnivores (strong correlation). On the other hand, inflexible eating was positively linked with

all other variables, with moderate to strong associations.
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Table 2.

Correlations between the study’s measures in the Omnivore (n = 281) and Non-omnivore

(n =170; in bold) female groups.

1. 2. 3. 4. 5. 6.
1. Age - B7FFx [ 10F* .02 A15* 10
2. BMI 28F** - .06 -43*FF*F  18** 45 *F*
3. Orthorexic behaviours ~ .14** 2% - -22%%  B5FFF A4Fr*
4. Intuitive eating -.09 -40%** - 16** - - 36%** - 5@x**
5. Inflexible eating .04 .2 SN VA 2 : BO***
6. Disordered eating .01 AQFFx 3Rk _AGFRR 54T -

Note *p < .050, **p < .010, ***p < .001. BMI = body mass index; orthorexic behaviours =
Dusseldorf Orthorexie Scale; Intuitive eating = Intuitive Eating Scale — 2; Inflexible eating =
Inflexible Eating Questionnaire; Disordered eating = Eating Disorder Examination

Questionnaire.

Path Analyses
A path analysis test was performed to test whether intuitive eating (IES-2) and inflexible

eating (IEQ) moderated the impact that orthorexic behaviours (DOS) have on disordered eating
(EDE-Q), while controlling the effect of body mass index (BMI) and age. Initially, the model
tested was fully saturated (i.e., zero degrees of freedom), consisting of 27 parameters. The
results showed that two path models were not significant: the direct association of DOS with
EDE-Q (bpos = 0.014; SE, = 0.009; Z = 1.640; p = .101) and the direct association of Age with
IEQ (bage = -0.070; SEp = 0.036; Z = -1.942; p = .052). These paths were eliminated, and the
model readjusted, progressively.

The final model presented an excellent fit to the empirical data, as indicated by the

analysis of well-known and recommended goodness of fit indices [y%@) = 6.439, p = .040,
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CMIN/DF =3.219; TLI = .956; CFI = .994; RMSEA = 0.070, p =.220; 95% CI =.013 to .134],
[36, 39].

Analysing the direct associations of the model, DOS had a significant direct association
of -.14 with IES-2 (bpos = -.014; SE, = .005; Z = -3.173; p < .010) and a direct association of
.64 with 1EQ 2 (bpos = 1.113; SEp = .061; Z = 18.300; p < .001). BMI presented a significant
direct association of -.44 with IES-2 (bemi = -.064; SEn = .007; Z = -9.811; p < .001); a direct
significant association of .15 with IEQ (bemi = .374; SE, = .085; Z = 4.415; p < .001); and a
direct significant association of .30 with EDE-Q (bemi = .082; SE, = .010; Z = 7.865; p <.001).
Age also presented a significant direct association of .09 with IES-2 (bage = .005; SEp =.003; Z
= 2.109; p < .05) and with EDE-Q (bage = -.011; SEp = .004; Z = -2.839; p < .010), of -.10. In
turn, IES-2 had a direct association of -.26 with EDE-Q (bies 2 =-.479; SE» = .069; Z = -6.929;
p <.001), and IEQ also presented a direct association of .44 with EDE-Q (bieq = .049; SE» =
.004; Z = 12.603; p < .001).

The analysis of indirect effects demonstrated that DOS presented indirect effects on
EDE-Q through IEQ and IES-2 of .316 (95% CI = .252 / .379).

Finally, groups’ variance was examined through a multigroup analysis. Findings
supported the model invariance between Omnivores and Non-omnivores.

As presented in Figure 1, the present model explained 51% of disordered eating, and all
path coefficients were statistically significant (p <.05). Moreover, it is possible to conclude that
intuitive eating and inflexible eating have a significant effect on the relationship between

orthorexic behaviours and disordered eating.

WHEN HEALTHY EATING BECOMES PROBLEMATIC: A STUDY ON ORTHOREXIA NERVOSA
Maria Ribeiro Coimbra | 2020



47

Figure 1.
The moderator role of intuitive eating and inflexible eating on the associations between

orthorexic behaviours and disordered eating.

v R=.20

/g Intuitive Eating
/) -26%** R2= .51

.64 xx

N Orthorexic / . -187% Disordered Eating
yd, behaviours // .

:" \ i Re=.45 AareE
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Note. *p < .050, **p < .010, ***p < .001.
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Discussion

Several empirical studies have emphasized the relationship between orthorexic
behaviours and disordered eating [8, 40]. However, research lacks in understanding which
eating-related and emotional processes are involved in this relationship. This study aimed to
clarify the relationship between orthorexic behaviours and the severity of disordered eating, and
whether this relationship is mediated by an increased inflexible eating and a decreased intuitive
eating approach. These associations were examined in a sample of 451 women from the
Portuguese general population.

The study also had into account two different groups, according to the chosen dietary
pattern: Omnivores and Non-omnivores. The two groups did not present significant differences
regarding age, BMI, intuitive eating or disordered eating. However, the non-omnivore group
(including vegans, vegetarians and pescetarians) presented higher levels of orthorexic
behaviours and inflexible eating. This might indicate that women with certain eating patterns
may be at higher risk of presenting orthorexic behaviours, meaning that future studies focusing
on different eating patterns are relevant.

Correlation results revealed that, in both groups, orthorexic behaviours and inflexible
eating have a positive and strong correlation. Additionally, intuitive eating presented a negative
association with orthorexic behaviours and orthorexic behaviours and disordered eating
presented a moderate positive relationship in both groups.

To further understand these relationships, a path model was tested to explore whether
the link between orthorexic behaviours and disordered eating is mediated by inflexible eating
and intuitive eating. The tested model showed an adequate fit to the empirical data, explaining
51% of the variance of disordered eating severity. Even more, data suggested that 45% of
inflexible eating and 20% of intuitive eating variance is explained by higher levels of orthorexic

behaviours. Additionally, the model suggested that the relationship between the adoption of
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orthorexic behaviours and disordered eating, is mediated by an increased inflexible eating
attitude and by a decreased intuitive eating attitude. This data seems to underline the important
role of these eating-related processes in the jump from an interest in healthy eating into a
pathological one. Results also supported the model’s invariance plausibility between
Omnivores and Non-omnivores.

Despite recent literature’s focus on ON [7, 9], to our knowledge this is the first study to
identify and examine the eating-related processes that are involved in the relationship between
orthorexic behaviours and disordered eating. Our model indicates that it is in fact the adoption
of a more inflexible eating approach, instead of a more intuitive eating one, that creates the
jump from a simple interest in healthy eating into disordered eating. Furthermore, data seems
to agree with previous research [15, 23, 26] when it comes to the positive and strong relationship
of inflexible eating with disordered eating and the negative relationship of intuitive eating with
disordered eating.

However, these findings can only be interpreted and understood when having into
account certain limitations. Firstly, the use of a transversal design annuls the possibility of
drawing causal conclusions and the singular use of self-report measures may make it more
susceptible to biases. Future research should test the study’s model through longitudinal or
experimental designs and include other assessment methodologies. The fact that data collection
was conducted online may also be considered as a limitation; however, it also allows
participants to be more honest by giving a real sense of privacy and anonymity. Secondly, this
study was conducted only with female participants. Despite being more prevalent in women,
men can also experience disordered eating; therefore, future studies should test this model in a
sample that includes male participants and explore gender differences.

Nevertheless, the present study sheds light on new empirical data, essential to better

understand the gradual development of ON. The study’s data may be relevant not only for
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research purposes but to clinical and practical purposes too. In fact, the results suggest that
intervention and prevention programs for women presenting symptoms of ON or orthorexic
behaviours, should focus on encouraging and cultivating a more intuitive eating approach,

rather than an inflexible eating one.
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Appendix A

Confirmatory factor analysis of the Dusseldorf Orthorexie Scale
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Figure 1. Confirmatory factor analysis of the Dusseldorf Orthorexie Scale adaptation for the

Portuguese population (N = 513).
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and use of Laboratory animals (NIH Publications No. 8023, revised 1978) and the authors
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on the results of the study. The Editors will not accept papers that have not been reviewed
and approved by an animal experimentation ethics committee or regulatory organisation.

Required disclosures: Where a paper reports studies involving vertebrate animals,
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care and use of animals that were followed and that all experimental procedures involving
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All authors must disclose any financial and personal relationships with other people or
organizations that could inappropriately influence (bias) their work. Examples of potential
competing interests include employment, consultancies, stock ownership, honoraria, paid
expert testimony, patent applications/registrations, and grants or other funding. Authors
must disclose any interests in two places: 1. A summary declaration of interest statement
in the title page file (if double-blind) or the manuscript file (if single-blind). If there are no
interests to declare then please state this: 'Declarations of interest: none'. This summary
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2. Detailed disclosures as part of a separate Declaration of Interest form, which forms
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Authors are requested to declare if their work has been peer-reviewed previously, and if
so they are encouraged to supply along with their manuscript files their responses to
previous review comments.

Submission of an article implies that the work described has not been published previously
(except in the form of an abstract, a published lecture or academic thesis, see 'Multiple,
redundant or concurrent publication' for more information), that it is not under
consideration for publication elsewhere, that its publication is approved by all authors and
tacitly or explicitly by the responsible authorities where the work was carried out, and that,
if accepted, it will not be published elsewhere in the same form, in English or in any other
language, including electronically without the written consent of the copyright- holder. To
verify originality, your article may be checked by the originality detection service Crossref
Similarity Check.

Inclusive language acknowledges diversity, conveys respect to all people, is sensitive to
differences, and promotes equal opportunities. Content should make no assumptions
about the beliefs or commitments of any reader; contain nothing which might imply that
one individual is superior to another on the grounds of age, gender, race, ethnicity, culture,
sexual orientation, disability or health condition; and use inclusive language throughout.
Authors should ensure that writing is free from bias, stereotypes, slang, reference to
dominant culture and/or cultural assumptions. We advise to seek gender neutrality by
using plural nouns ("clinicians, patients/clients") as default/wherever possible to avoid
using "he, she," or "he/she." We recommend avoiding the use of descriptors that refer to
personal attributes such as age, gender, race, ethnicity, culture, sexual orientation, disability
or health condition unless they are relevant and valid. These guidelines are meant as a
point of reference to help identify appropriate language but are by no means exhaustive
or definitive.

Authors are expected to consider carefully the list and order of authors before submitting
their manuscript and provide the definitive list of authors at the time of the original
submission. Any addition, deletion or rearrangement of author names in the authorship
list should be made only before the manuscript has been accepted and only if approved
by the journal Editor. To request such a change, the Editor must receive the following from
the corresponding author: (a) the reason for the change in author list and (b) written
confirmation (e-mail, letter) from all authors that they agree with the addition, removal
or rearrangement. In the case of addition or removal of authors, this includes confirmation
from the author being added or removed.

Only in exceptional circumstances will the Editor consider the addition, deletion or
rearrangement of authors after the manuscript has been accepted. While the Editor
considers the request, publication of the manuscript will be suspended. If the manuscript
has already been published in an online issue, any requests approved by the Editor will
result in a corrigendum.

Upon acceptance of an article, authors will be asked to complete a 'Journal Publishing
Agreement' (see more information on this). An e-mail will be sent to the corresponding
author confirming receipt of the manuscript together with a 'Journal Publishing
Agreement' form or a link to the online version of this agreement.

Subscribers may reproduce tables of contents or prepare lists of articles including abstracts
forinternal circulation within their institutions. Permission of the Publisher is required for
resale or distribution outside the institution and for all other derivative works, including
compilations and translations. If excerpts from other copyrighted works are included, the
author(s) must obtain written permission from the copyright owners and credit the
source(s) in the article. Elsevier has preprinted forms for use by authors in these cases.
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Author rights
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More information.

Elsevier supports responsible sharing
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PDF file used in the peer-review process. Editable files (e.g., Word, LaTeX) are required
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Cover letter

Cover letters should be addressed to the Editor in Chief.

The letter should: 1) identify the author who has been designated by co-authors as the
corresponding author and include the corresponding author's contact details, including
email address and full postal address; 2) verify that all authors accept full responsibility
for all aspects of to the work described;

3) verify that the manuscript is not under review elsewhere; 4) verify that the
corresponding author can provide all original data for review.

In addition, if the study is part of a large study that is or will be published in pieces, an
explanation for this choice should be included as well as a verification that the current
manuscript includes discussion of how it relates to the other pieces and that full references
to the other pieces are included. Multiple manuscripts in which it seems that the dependent
variables are just different measures of the same tendencies will not be considered.

Ethics

Research involving human participants, human material, or human data must have been
performed in accordance with the Declaration of Helsinki and must have been approved
by an appropriate independent ethics committee. Similarly, research involving non-human
animals or material derived from them must have been approved by an appropriate
independent ethics committee. A statement detailing the approval, including the name of
the ethics committee and the reference number where appropriate, must appear in the
method all manuscripts reporting such research. If an appropriate committee granted an
exemption from requiring ethics approval, this should also be detailed in the manuscript,
including the name of the ethics committee that granted the exemption. Further
information and documentation to support this should be made available to the Editor on
request. If an appropriate committee granted an exemption from requiring ethics
approval, this should also be detailed in the manuscript, including the name of the ethics
committee that granted the exemption. Further information and documentation to support
this should be made available to the Editor on request.

Manuscript Preparation

Submission to this journal proceeds totally online, and you will be guided stepwise through
the creation and uploading of your files. The system automatically converts your files to a
single PDF file, which is used in the peer-review process. Appetite has published an
editorial with guidelines on design and statistics, which authors are encouraged to consult.

This journal operates a single blind review process. All contributions will be initially
assessed by the editor for suitability for the journal. Papers deemed suitable are then
typically sent to a minimum of two independent expert reviewers to assess the scientific
quality of the paper. The Editor is responsible for the final decision regarding acceptance or
rejection of articles. The Editor's decision is final. More information on types of peer review.

Use of word processing software

It is important that the file be saved in the native format of the word processor used. The
text should be in single-column format. Keep the layout of the text as simple as possible.
Most formatting codes will be removed and replaced on processing the article. In
particular, do not use the word processor's options to justify text or to hyphenate words.
However, do use bold face, italics, subscripts, superscripts etc. When preparing tables, if
you are using a table grid, use only one grid for each individual table and not a grid for
each row. If no grid is used, use tabs, not spaces, to align columns. The electronic text
should be prepared in a way very similar to that of conventional manuscripts (see also the
Guide to Publishing with Elsevier). Note that source files of figures, tables and text graphics
will be required whether or not you embed your figures in the text. See also the section on
Electronic artwork.
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It is important that the file be saved in the native format of the word processor used. The
text should be in single-column format. Keep the layout of the text as simple as possible.
Most formatting codes will be removed and replaced on processing the article. In
particular, do not use the word processor's options to justify text or to hyphenate words.
However, do use bold face, italics, subscripts, superscripts etc. When preparing tables, if
you are using a table grid, use only one grid for each individual table and not a grid for
each row. If no grid is used, use tabs, not spaces, to align columns. The electronic text
should be prepared in a way very similar to that of conventional manuscripts (see also the
Guide to Publishing with Elsevier). Note that source files of figures, tables and text graphics
will be required whether or not you embed your figures in the text. See also the section on
Electronic artwork. To avoid unnecessary errors you are strongly advised to use the 'spell-
check' and 'grammar- check' functions of your word processor. Please ensure your paper
has consecutive line numbering, this is an essential peer review requirement.

Articles should include page and line numbering and the line spacing should be 1.5 or 2
and the font should be no less than 11 point (and ideally 12 point).

Subdivision - numbered sections

Divide your article into clearly defined and numbered sections. Subsections should be
numbered

1.1 (then 1.1.1, 1.1.2, ...), 1.2, etc. (the abstract is not included in section numbering).
Use this numbering also for internal cross-referencing: do not just refer to 'the text'. Any
subsection may be given a brief heading. Each heading should appear on its own separate
line.

Introduction

State the objectives of the work and provide an adequate background, avoiding a
detailed literature survey or a summary of the results.

Methods

Provide sufficient details to allow the work to be reproduced by an independent researcher.
Methods that are already published should be summarized, and indicated by a reference.
If quoting directly from a previously published method, use quotation marks and also cite
the source. Any modifications to existing methods should also be described. Include an
ethics-approval statement as described above. Include a section describing the statistical
approach. This should include: 1) A statement that the hypotheses were specified before
the data were collected; 2) A statement that the analytic plan was pre-specified and any
data-driven analyses are clearly identified and discussed appropriately

Results

Results should be clear and concise. Authors are encouraged to read and comply with our
Guideline on Statistics. Data should be reported with reasonable precision. Age, BMI and
similar demographic data rounded to 0.1 at the most, 0-100 VAS to 1, Likert-scale data
to 1, etc.

Discussion

This should explore the significance of the results of the work, not repeat them. A
combined Results and Discussion section is often appropriate. Avoid extensive citations
and discussion of published literature.

e Title. Concise and informative. Titles are often used in information-retrieval systems.
Avoid abbreviations and formulae where possible.

e Author names and affiliations. Please clearly indicate the given name(s) and family
name(s) of each author and check that all names are accurately spelled. You can add
your name between parentheses in your own script behind the English transliteration.
Present the authors' affiliation addresses (where the actual work was done) below the
names. Indicate all affiliations with a lower- case superscript letter immediately after the
author's name and in front of the appropriate address. Provide the full postal address of
each affiliation, including the country name and, if available, the e-mail address of each
author.
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e Corresponding author. Clearly indicate who will handle correspondence at all stages
of refereeing and publication, also post-publication. This responsibility includes answering
any future queries about Methodology and Materials. Ensure that the e-mail address
is given and that contact details are kept up to date by the corresponding
author.

A concise and factual abstract is required. The abstract should state briefly the purpose
of the research, the principal results and major conclusions. An abstract is often presented
separately from the article, so it must be able to stand alone. For this reason, References
should be avoided, but if essential, then cite the author(s) and year(s). Also, non-standard
or uncommon abbreviations should be avoided, but if essential they must be defined at
their first mention in the abstract itself. As per the journal style, the abstract text should
not be more than 280 words (1500 characters including spaces). The abstract should be
formatted as a single paragraph.

Graphical abstract

Although a graphical abstract is optional, its use is encouraged as it draws more attention to
the online article. The graphical abstract should summarize the contents of the article in a
concise, pictorial form designed to capture the attention of a wide readership. Graphical
abstracts should be submitted as a separate file in the online submission system. Image
size: Please provide an image with a minimum of 531 x 1328 pixels (h x w) or
proportionally more. The image should be readable at a size of 5 x 13 cm using a regular
screen resolution of 96 dpi. Preferred file types: TIFF, EPS, PDF or MS Office files. You can
view Example Graphical Abstracts on our information site.

Authors can make use of Elsevier's Illustration Services to ensure the best presentation of
theirimages and in accordance with all technical requirements.

Immediately after the abstract, provide a maximum of 6 keywords, using American
spelling and avoiding general and plural terms and multiple concepts (avoid, for example,
'and’, 'of"). Be sparing with abbreviations: only abbreviations firmly established in the field
may be eligible. These keywords will be used for indexing purposes.

Abbreviations

Define abbreviations that are not standard in this field in a footnote to be placed on the
first page of the article. Such abbreviations that are unavoidable in the abstract must be
defined at their first mention there, as well as in the footnote. Ensure consistency of
abbreviations throughout the article.

Acknowledgements

Collate acknowledgements in a separate section at the end of the article before the
references and do not, therefore, include them on the title page, as a footnote to the title
or otherwise. List here those individuals who provided help during the research (e.g.,
providing language help, writing assistance or proof reading the article, etc.).

Author Contributions

Each author should to declare his or her individual contribution to the article. The
statement that all authors have approved the final article should be true and included in the
disclosure. Such a statement should be included immediately following the
Acknowledgements section of the article.

Formatting of funding sources
List funding sources in this standard way to facilitate compliance to funder's requirements:

Funding: This work was supported by the National Institutes of Health [grant numbers
xxxX, yyyy]; the Bill & Melinda Gates Foundation, Seattle, WA [grant number zzzz]; and the
United States Institutes of Peace [grant number aaaa].

If no funding has been provided for the research, please include the following sentence:
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This research did not receive any specific grant from funding agencies in the public,
commercial, or not-for-profit sectors.

Units

Follow internationally accepted rules and conventions: use the international system of
units (SI). If other units are mentioned, please give their equivalent in SI. Ensure that the
data are reported with reasonable precision. Age, BMI and similar demographic data
rounded to 0.1 at the most, 0-100 VAS to 1, Likert-scale data to 1, etc.

Math formulae

Please submit math equations as editable text and not as images. Present simple formulae
in line with normal text where possible and use the solidus (/) instead of a horizontal
line for small fractional terms, e.g., X/Y. In principle, variables are to be presented in italics.
Powers of e are often more conveniently denoted by exp. Number consecutively any
equations that have to be displayed separately from the text (if referred to explicitly in
the text).

Footnotes

Footnotes should be used sparingly. Number them consecutively throughout the article.
Many word processors can build footnotes into the text, and this feature may be used.
Otherwise, please indicate the position of footnotes in the text and list the footnotes
themselves separately at the end of the article. Do not include footnotes in the Reference
list.

Electronic Artwork

General points Make sure you use uniform lettering and sizing of your original artwork
Embed the used fonts if the application provides that option Aim to use the following fonts
in your illustrations: Arial, Courier, Times New Roman, Symbol, or use fonts that look
similar Number the illustrations according to their sequence in the text Use a logical naming
convention for your artwork files Provide captions to illustrations separately Size the
illustrations close to the desired dimensions of the published version Submit each
illustration as a separate file

A detailed guide on electronic artwork is available. You are urged to visit this site; some
excerpts from the detailed information are given here.

Formats

If your electronic artwork is created in a Microsoft Office application (Word, PowerPoint,
Excel) then please supply 'as is' in the native document format. Regardless of the
application used other than Microsoft Office, when your electronic artwork is finalized,
please 'Save as' or convert the images to one of the following formats (note the resolution
requirements for line drawings, halftones, and line/ halftone combinations given below):
EPS (or PDF): Vector drawings, embed all used fonts TIFF (or JPEG): Color or grayscale
photographs (halftones), keep to a minimum of 300 dpi TIFF (or JPEG): Bitmapped (pure
black and white pixels) line drawings, keep to a minimum of 1000 dpi TIFF (or JPEG):
Combinations bitmapped line/half-tone (color or grayscale), keep to a minimum of 500
dpi

Please do not: Supply files that are optimized for screen use (e.g., GIF, BMP, PICT,
WPG); these typically have a low number of pixels and limited set of colors; Supply files
that are too low in resolution; Submit graphics that are disproportionately large for the
content.
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Illustration services

Elsevier's Author Services offers Illustration Services to authors preparing to submit a
manuscript but concerned about the quality of the images accompanying their article.
Elsevier's expert illustrators can produce scientific, technical and medical-style images,
as well as a full range of charts, tables and graphs. Image 'polishing' is also available,
where our illustrators take your image(s) and improve them to a professional standard.
Please visit the website to find out more.

Figure captions

Ensure that each illustration has a caption. A caption should comprise a brief title (not on
the figure itself) and a description of the illustration. Keep text in the illustrations
themselves to a minimum but explain all symbols and abbreviations used.

Please submit tables as editable text and not as images. Tables can be placed either next
to the relevant text in the article, or on separate page(s) at the end. Number tables
consecutively in accordance with their appearance in the text and place any table notes
below the table body. Be sparing in the use of tables and ensure that the data presented
in them do not duplicate results described elsewhere in the article. Please avoid using
vertical rules and shading in table cells.

Citation in text

Please ensure that every reference cited in the text is also present in the reference list
(and vice versa). Any references cited in the abstract must be given in full. Unpublished
results and personal communications are not recommended in the reference list, but may
be mentioned in the text. If these references are included in the reference list they should
follow the standard reference style of the journal and should include a substitution of the
publication date with either 'Unpublished results' or 'Personal communication'. Citation of
a reference as 'in press' implies that the item has been accepted for publication.

Web references

As a minimum, the full URL should be given and the date when the reference was last
accessed. Any further information, if known (DOI, author names, dates, reference to a
source publication, etc.), should also be given. Web references can be listed separately
(e.qg., after the reference list) under a different heading if desired, or can be included in
the reference list.

Data references

This journal encourages you to cite underlying or relevant datasets in your manuscript by
citing them in your text and including a data reference in your Reference List. Data
references should include the following elements: author name(s), dataset title, data
repository, version (where available), year, and global persistent identifier. Add [dataset]
immediately before the reference so we can properly identify it as a data reference. The
[dataset] identifier will not appear in your published article.

References in a special issue
Please ensure that the words 'this issue' are added to any references in the list (and any
citations in the text) to other articles in the same Special Issue.

Reference management software

Most Elsevier journals have their reference template available in many of the most popular
reference management software products. These include all products that support Citation
Style Language styles, such as Mendeley. Using citation plug-ins from these products,
authors only need to select the appropriate journal template when preparing their article,
after which citations and bibliographies will be automatically formatted in the journal's
style. If no template is yet available for this journal, please follow the format of the sample
references and citations as shown in this Guide. If you use reference management
software, please ensure that you remove all field codes before submitting the electronic
manuscript. More information on how to remove field codes from different reference
management software.
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Reference formatting

There are no strict requirements on reference formatting at submission. References can
be in any style or format as long as the style is consistent. Where applicable, author(s)
name(s), journal title/ book title, chapter title/article title, year of publication, volume
number/book chapter and the article number or pagination must be present. Use of DOI is
highly encouraged. The reference style used by the journal will be applied to the accepted
article by Elsevier at the proof stage. Note that missing data will be highlighted at proof
stage for the author to correct. If you do wish to format the references yourself they
should be arranged according to the following examples:

Reference Style

Text: Citations in the text should follow the referencing style used by the American
Psychological Association. You are referred to the Publication Manual of the American
Psychological Association, Sixth Edition, ISBN 978-1-4338-0561-5, copies of which may
be ordered online or APA Order Dept.,

P.O.B. 2710, Hyattsville, MD 20784, USA or APA, 3 Henrietta Street, London, WC3E 8LU,
UK.

List: references should be arranged first alphabetically and then further sorted
chronologically if necessary. More than one reference from the same author(s) in the same
year must be identified by the letters 'a’, 'b', 'c', etc., placed after the year of publication.
Examples:

Reference to a journal publication:

Van der Geer, J., Hanraads, J. A. J., & Lupton, R. A. (2010). The art of writing a scientific
article.

Journal of Scientific Communications, 163, 51-59.
https://doi.org/10.1016/j.5¢c.2010.00372. Reference to a journal publication with an
article number:

Van der Geer, J., Hanraads, J. A. J., & Lupton, R. A. (2018). The art of writing a scientific
article.

Heliyon, 19, e00205.

https://doi.org/10.1016/j.heliyon.2018.e00205. Reference to a

book:

Strunk, W., Jr., & White, E. B. (2000). The elements of style. (4th ed.). New York:
Longman, (Chapter 4).

Reference to a chapter in an edited book:

Mettam, G. R., & Adams, L. B. (2009). How to prepare an electronic version of your article.
In B. S. Jones, &R. Z. Smith (Eds.), Introduction to the electronic age (pp. 281-304). New
York: E-Publishing Inc.

Reference to a website:

Cancer Research UK. Cancer statistics reports for the UK. (2003).
http://www.cancerresearchuk.org/ aboutcancer/statistics/cancerstatsreport/ Accessed
13 March 2003.

Reference to a dataset:

[dataset] Oguro, M., Imahiro, S., Saito, S., Nakashizuka, T. (2015). Mortality data for
Japanese oak wilt disease and surrounding forest compositions. Mendeley Data, v1.
https://doi.org/10.17632/ xwj98nb39r.1.

Reference to a conference paper or poster presentation:

Engle, E.K., Cash, T.F., & Jarry, J.L. (2009, November). The Body Image Behaviours
Inventory-3: Development and validation of the Body Image Compulsive Actions and Body
Image Avoidance Scales. Poster session presentation at the meeting of the Association for
Behavioural and Cognitive Therapies, New York, NY.

Journal abbreviations source
Journal names should be abbreviated according to the List of Title Word Abbreviations.
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Include interactive data visualizations in your publication and let your readers interact
and engage more closely with your research. Follow the instructions here to find out about
available data visualization options and how to include them with your article.

Supplementary material such as applications, images and sound clips, can be published
with your article to enhance it. Submitted supplementary items are published exactly as
they are received (Excel or PowerPoint files will appear as such online). Please submit your
material together with the article and supply a concise, descriptive caption for each
supplementary file. If you wish to make changes to supplementary material during any
stage of the process, please make sure to provide an updated file. Do not annotate any
corrections on a previous version. Please switch off the "Track Changes' option in Microsoft
Office files as these will appear in the published version.

This journal encourages and enables you to share data that supports your research
publication where appropriate, and enables you to interlink the data with your published
articles. Research data refers to the results of observations or experimentation that
validate research findings. To facilitate reproducibility and data reuse, this journal also
encourages you to share your software, code, models, algorithms, protocols, methods and
other useful materials related to the project.

Below are a number of ways in which you can associate data with your article or make a
statement about the availability of your data when submitting your manuscript. If you are
sharing data in one of these ways, you are encouraged to cite the data in your manuscript
and reference list. Please refer to the "References" section for more information about data
citation. For more information on depositing, sharing and using research data and other
relevant research materials, visit the research data page.

Data linking

If you have made your research data available in a data repository, you can link your article
directly to the dataset. Elsevier collaborates with a number of repositories to link articles
on ScienceDirect with relevant repositories, giving readers access to underlying data that
gives them a better understanding of the research described.

There are different ways to link your datasets to your article. When available, you can
directly link your dataset to your article by providing the relevant information in the
submission system. For more information, visit the database linking page.

For supported data repositories a repository banner will automatically appear next to your
published article on ScienceDirect.

In addition, you can link to relevant data or entities through identifiers within the text of
your manuscript, using the following format: Database: xxxx (e.g., TAIR: AT1G01020;
CCDC: 734053; PDB: 1XFN).

Mendeley Data

This journal supports Mendeley Data, enabling you to deposit any research data (including
raw and processed data, video, code, software, algorithms, protocols, and methods)
associated with your manuscript in a free-to-use, open access repository. During the
submission process, after uploading your manuscript, you will have the opportunity to
upload your relevant datasets directly to Mendeley Data. The datasets will be listed and
directly accessible to readers next to your published article online.

For more information, visit the Mendeley Data for journals page.
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Data statement

To foster transparency, we encourage you to state the availability of your data in your
submission. This may be a requirement of your funding body or institution. If your data
is unavailable to access or unsuitable to post, you will have the opportunity to indicate
why during the submission process, for example by stating that the research data is
confidential. The statement will appear with your published article on ScienceDirect. For
more information, visit the Data Statement page.

AFTER ACCEPTANCE

To ensure a fast publication process of the article, we kindly ask authors to provide us with
their proof corrections within two days. Corresponding authors will receive an e-mail with
a link to our online proofing system, allowing annotation and correction of proofs online.
The environment is similar to MS Word: in addition to editing text, you can also comment
on figures/tables and answer questions from the Copy Editor. Web-based proofing provides
a faster and less error-prone process by allowing you to directly type your corrections,
eliminating the potential introduction of errors.

If preferred, you can still choose to annotate and upload your edits on the PDF version. All
instructions for proofing will be given in the e-mail we send to authors, including alternative
methods to the online version and PDF.

We will do everything possible to get your article published quickly and accurately. Please
use this proof only for checking the typesetting, editing, completeness and correctness of
the text, tables and figures. Significant changes to the article as accepted for publication
will only be considered at this stage with permission from the Editor. It is important to
ensure that all corrections are sent back to us in one communication. Please check
carefully before replying, as inclusion of any subsequent corrections cannot be
guaranteed. Proofreading is solely your responsibility.

The corresponding author will, at no cost, receive a customized Share Link providing 50
days free access to the final published version of the article on ScienceDirect. The Share
Link can be used for sharing the article via any communication channel, including email
and social media. For an extra charge, paper offprints can be ordered via the offprint
order form which is sent once the article is accepted for publication. Both corresponding
and co-authors may order offprints at any time via Elsevier's Author Services.
Corresponding authors who have published their article gold open access do not receive a
Share Link as their final published version of the article is available open access on
ScienceDirect and can be shared through the article DOI link.

AUTHOR INQUIRIES

Visit the Elsevier Support Center to find the answers you need. Here you will find
everything from Frequently Asked Questions to ways to get in touch.

You can also check the status of your submitted article or find out when your accepted
article will be published.

© Copyright 2018 Elsevier | https://www.elsevier.com
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Appendix C

Submission information for Paper Il

» Instructions for authors of Eating and Weight Disorders
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Eating and Weight Disorders - Studies on
/1| Anorexia, Bulimia and Obesity

(Taken and adapted from: https://www.springer.com/journal/40519/submission-
guidelines)

Impact factor: 3.634 (2019)

Submission guidelines

Contents

Instructions for Authors
o Types of Papers
o Manuscript Submission
o Editorial procedure
o English Language Support
o Title page
o Text
o References
o Tables
o Artwork and lllustrations Guidelines
o Electronic Supplementary Material
o Ethical Responsibilities of Authors
o Authorship principles
o Compliance with Ethical Standards
o Disclosure of potential conflicts of interest
o Research involving human participants, their data or biological material
o Informed consent
o Research Data Policy
o After acceptance
o Open Choice

Instructions for Authors

Types of Papers

Review Articles Overview papers on selected topics. Review articles are in
general invited by the editors but suggestions by interested individuals may
also be considered. Prospective authors should submit a formal and detailed
proposal to the Editor, indicating the title and a brief outline of the content.
Manuscripts should provide an up-to-date and authoritative review and
synthesis of existing literature. Review Articles should not exceed 7.500 words
including an abstract of no more than 250 words, references, tables and figures.
Keywords are requested. Authors of reports on systematic reviews and meta-
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analyses are required to complete the Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA). The PRISMA Statement consists of a 27-
item checklist and a four-phase flow diagram that have been developed to help
authors to improve the reporting of systematic reviews and meta-analyses. The
journal requires that the completed checklist and diagram are submitted with
systematic reviews and meta-analyses; PRISMA information may be posted with
accepted manuscripts as online-only supplementary materials at the request of
the editors or the authors.

Original Articles Accounts of research or clinical practice that should be based
on original rather than confirmatory data. Typically, Original Articles will present
new data derived from a sizable series of subjects or patients. Original Articles
should not exceed 5.000 words including an abstract of no more than 250
words, references, tables and figures. Keywords are requested. The journal
supports initiatives to improve the performance and reporting of trials, part of
which includes prospective registering and numbering of clinical trials. The
International Committee of Medical Journal Editors (ICMJE) has implemented
the World Health Organisation (WHO) definition of clinical trials which states
that a clinical trial is any research study that prospectively assigns human
participants or groups of humans to one or more health-related interventions
to evaluate the effects on health outcomes. This definition includes phase | to
Phase IV trials. All clinical trials submitted to the journal must be registered with
an approved ICMIJE clinical trial registry (such as clinicaltrials.gov); EAWD
accepts registration of clinical trials in any of the primary registries that
participate in the World Health Organization International Clinical Trial Registry
Platform. Authors must include the unique clinical trial number and the name
of the registry on the manuscript’s title page. Authors of reports on randomized
controlled trials (RCTs) are required to complete the checklist outlined in the
Consolidated Standards of Reporting Trials (CONSORT) Statement. The
instructions and checklist are designed to ensure that information pertinent to
the trial is included in the study report. EAWD requires that the CONSORT
checklist is submitted with RCT manuscripts; CONSORT information may be
posted with accepted manuscripts as online-only supplementary materials at
the request of the editors or the authors.

Brief Reports Short papers including data from preliminary studies, new
approaches to clinical practice, replication studies that are primarily based on
negative or confirmatory data. Brief Reports should have an abstract and should
not exceed 2.500 words. 1-2 tables and figures and up to 10 references are
permitted.

Case Reports Short papers that illustrate either a previously unrecognized
disorder or a new aspect of a known condition. Ethical and legal considerations
require the protection of a patient’'s anonymity. Case Reports should have an
abstract and should not exceed 2.000 words. 1-2 tables and figures and up to
10 references are permitted.
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o Correspondence Brief letters (maximum of 500 words including references; no
tables or figures, no abstract, no keywords) providing pertinent comments on
published articles will be considered and the authors concerned will be given a
right to reply. Letters raising problems of general interest will also be
considered.

e Letter to the Editor Letters to the editors are published in the Correspondence
section. They must not exceed 1000 words, 3 references and 3 authors. They
should not have an abstract. They should be addressed to the Editor-in-Chief.
Submitted letters will be subject to shortening and editorial revision.

« Editorial The journal publishes also Editorials. Authors who wish to submit an
editorial should first consult the journal's Editor-in-Chief.

e Clinical Symposia from invited contributors are published occasionally.

EVIDENCE-BASED MEDICINE

This journal requires that authors assign a level of evidence to each submission to
which Evidence-Based Medicine rankings are applicable at the bottom of the Abstract.
Author assignments may be subject to review and modification by the Editor-in-Chief.

For example (author should include entire phrase) at the bottom of the Abstract:
“Level of Evidence: Level Il, controlled trial without randomization”
EBM ratings will be based on a scale of 1-5 as follows:

« Level I: Evidence obtained from: at least one properly designed randomized
controlled trials; systematic reviews and meta-analyses; experimental studies

« Level Il: Evidence obtained from well-designed controlled trials without
randomization.

* Level lll: Evidence obtained from well-designed cohort or case-control analytic
studies

« Level IV: Evidence obtained from multiple time series with or without the intervention,
such as case studies. Dramatic results in uncontrolled trials might also be regarded as
this type of evidence.

« Level V: Opinions of respected authorities, based on descriptive studies, narrative
reviews, clinical experience, or reports of expert committees.

No level of evidence for: basic science, animal studies, cadaver studies.
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What is already known on this subject?

In two or three sentences explain what the state of scientific knowledge was in this
area before you did your study and why this study needed to be done. Be clear and
specific. Please incorporate this in the manuscript after the Discussion section under
the heading “What is already known on this subject?”.

What this study adds?

Give a simple answer to the question "What do we now know as a result of this study
that we did not know before?”. Be brief, succinct, specific, and accurate. You might use
the last sentence to summarise any implications for practice, research, policy, or public
health. . Please incorporate this in the manuscript after "What is already known on this
subject?” under the heading “What your study adds?".

Manuscript Submission
Manuscript Submission

Submission of a manuscript implies: that the work described has not been published
before; that it is not under consideration for publication anywhere else; that its
publication has been approved by all co-authors, if any, as well as by the responsible
authorities — tacitly or explicitly — at the institute where the work has been carried out.
The publisher will not be held legally responsible should there be any claims for
compensation.

Permissions

Authors wishing to include figures, tables, or text passages that have already been
published elsewhere are required to obtain permission from the copyright owner(s)
for both the print and online format and to include evidence that such permission has
been granted when submitting their papers. Any material received without such
evidence will be assumed to originate from the authors.

Online Submission

Please follow the hyperlink “Submit online” on the right and upload all of your
manuscript files following the instructions given on the screen.

Please ensure you provide all relevant editable source files. Failing to submit these
source files might cause unnecessary delays in the review and production process.

Editorial procedure
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Single-blind peer review

This journal follows a single-blind reviewing procedure.

English Language Support

For editors and reviewers to accurately assess the work presented in your manuscript
you need to ensure the English language is of sufficient quality to be understood. If
you need help with writing in English you should consider:

e Asking a colleague who is a native English speaker to review your manuscript
for clarity.

« Visiting the English language tutorial which covers the common mistakes when
writing in English.

« Using a professional language editing service where editors will improve the
English to ensure that your meaning is clear and identify problems that require
your review. Two such services are provided by our affiliates Nature Research
Editing Service and American Journal Experts. Springer authors are entitled to a
10% discount on their first submission to either of these services, simply follow
the links below

English lanquage tutorial

Nature Research Editing Service

American Journal Experts

Please note that the use of a language editing service is not a requirement for
publication in this journal and does not imply or guarantee that the article will be
selected for peer review or accepted.

If your manuscript is accepted it will be checked by our copyeditors for spelling and
formal style before publication.

Title page
Title Page

Please use this template title page for providing the following information.

The title page should include:
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o The name(s) of the author(s)

e A concise and informative title

o The affiliation(s) of the author(s), i.e. institution, (department), city, (state),
country

e Aclearindication and an active e-mail address of the corresponding author

o If available, the 16-digit ORCID of the author(s)

If address information is provided with the affiliation(s) it will also be published.

For authors that are (temporarily) unaffiliated we will only capture their city and
country of residence, not their e-mail address unless specifically requested.

Abstract

Please provide a structured abstract of 150 to 250 words which should be divided into
the following sections:

e Purpose (stating the main purposes and research question)
e Methods

e Results

e Conclusion

For life science journals only (when applicable)
Trial registration number and date of registration
Trial registration number, date of registration followed by “retrospectively registered”

Keywords

Please provide 4 to 6 keywords which can be used for indexing purposes.

Declarations

All manuscripts must contain the following sections under the heading 'Declarations'.

If any of the sections are not relevant to your manuscript, please include the heading
and write 'Not applicable' for that section.

To be used for non-life science journals

Funding (information that explains whether and by whom the research was
supported)
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Conflicts of interest/Competing interests (include appropriate disclosures)
Availability of data and material (data transparency)
Code availability (software application or custom code)

Authors’ contributions (optional: please review the submission guidelines from the
journal whether statements are mandatory)

To be used for life science journals + articles with biological applications

Funding (information that explains whether and by whom the research was
supported)

Conflicts of interest/Competing interests (include appropriate disclosures)
Ethics approval (include appropriate approvals or waivers)

Consent to participate (include appropriate statements)

Consent for publication (include appropriate statements)

Availability of data and material (data transparency)

Code availability (software application or custom code)

Authors’ contributions (optional: please review the submission guidelines from the
journal whether statements are mandatory)

Please see the relevant sections in the submission guidelines for further information
as well as various examples of wording. Please revise/customize the sample statements
according to your own needs.

Text
Text Formatting

Manuscripts should be submitted in Word.

e Use a normal, plain font (e.g., 10-point Times Roman) for text.
e Use italics for emphasis.
o Use the automatic page numbering function to number the pages.
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e Do not use field functions.

e Use tab stops or other commands for indents, not the space bar.

o Use the table function, not spreadsheets, to make tables.

e Use the equation editor or MathType for equations.

o Save your file in docx format (Word 2007 or higher) or doc format (older Word
versions).

Manuscripts with mathematical content can also be submitted in LaTeX.

LaTeX macro package (Download zip, 188 kB)

Headings

Please use no more than three levels of displayed headings.

Abbreviations

Abbreviations should be defined at first mention and used consistently thereafter.

Footnotes

Footnotes can be used to give additional information, which may include the citation
of a reference included in the reference list. They should not consist solely of a
reference citation, and they should never include the bibliographic details of a
reference. They should also not contain any figures or tables.

Footnotes to the text are numbered consecutively; those to tables should be indicated
by superscript lower-case letters (or asterisks for significance values and other
statistical data). Footnotes to the title or the authors of the article are not given
reference symbols.

Always use footnotes instead of endnotes.

Acknowledgments

Acknowledgments of people, grants, funds, etc. should be placed in a separate section
on the title page. The names of funding organizations should be written in full.

References
Citation

Reference citations in the text should be identified by numbers in square brackets.
Some examples:
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1. Negotiation research spans many disciplines [3].
2. This result was later contradicted by Becker and Seligman [5].
3. This effect has been widely studied [1-3, 7].

Reference list

The list of references should only include works that are cited in the text and that have
been published or accepted for publication. Personal communications and
unpublished works should only be mentioned in the text. Do not use footnotes or
endnotes as a substitute for a reference list.

The entries in the list should be numbered consecutively.

e Journal article

Gamelin FX, Baquet G, Berthoin S, Thevenet D, Nourry C, Nottin S, Bosquet L
(2009) Effect of high intensity intermittent training on heart rate variability in
prepubescent children. Eur J Appl Physiol 105:731-738.
https://doi.org/10.1007/s00421-008-0955-8

Ideally, the names of all authors should be provided, but the usage of “et al” in
long author lists will also be accepted:

Smith J, Jones M Jr, Houghton L et al (1999) Future of health insurance. N Engl
J Med 965:325-329

e Atrticle by DOI

Slifka MK, Whitton JL (2000) Clinical implications of dysregulated cytokine
production. J Mol Med. https://doi.org/10.1007/s001090000086

e Book

South J, Blass B (2001) The future of modern genomics. Blackwell, London

e Book chapter

Brown B, Aaron M (2001) The politics of nature. In: Smith J (ed) The rise of
modern genomics, 3rd edn. Wiley, New York, pp 230-257

e Online document
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Cartwright J (2007) Big stars have weather too. IOP Publishing PhysicsWeb.
http://physicsweb.org/articles/news/11/6/16/1. Accessed 26 June 2007

e Dissertation

Trent JW (1975) Experimental acute renal failure. Dissertation, University of
California

Always use the standard abbreviation of a journal’s name according to the ISSN List of
Title Word Abbreviations, see

ISSN.org LTWA

If you are unsure, please use the full journal title.

For authors using EndNote, Springer provides an output style that supports the
formatting of in-text citations and reference list.

EndNote style (Download zip, 4 kB)

Authors preparing their manuscript in LaTeX can use the bibtex file spbasic.bst which
is included in Springer’s LaTeX macro package.

Tables

« All tables are to be numbered using Arabic numerals.

« Tables should always be cited in text in consecutive numerical order.

o For each table, please supply a table caption (title) explaining the components
of the table.

« Identify any previously published material by giving the original source in the
form of a reference at the end of the table caption.

« Footnotes to tables should be indicated by superscript lower-case letters (or
asterisks for significance values and other statistical data) and included beneath
the table body.

Artwork and Illustrations Guidelines

Figure Lettering

e To add lettering, it is best to use Helvetica or Arial (sans serif fonts).
o Keep lettering consistently sized throughout your final-sized artwork, usually
about 2-3 mm (8-12 pt).
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» Variance of type size within an illustration should be minimal, e.g., do not use
8-pt type on an axis and 20-pt type for the axis label.

« Avoid effects such as shading, outline letters, etc.

e Do not include titles or captions within your illustrations.

Figure Numbering

» Allfigures are to be numbered using Arabic numerals.

« Figures should always be cited in text in consecutive numerical order.

e Figure parts should be denoted by lowercase letters (a, b, ¢, etc.).

e If an appendix appears in your article and it contains one or more figures,
continue the consecutive numbering of the main text. Do not number the
appendix figures,"A1, A2, A3, etc." Figures in online appendices (Electronic
Supplementary Material) should, however, be numbered separately.

Figure Captions

e Each figure should have a concise caption describing accurately what the figure
depicts. Include the captions in the text file of the manuscript, not in the figure
file.

« Figure captions begin with the term Fig. in bold type, followed by the figure
number, also in bold type.

o No punctuation is to be included after the number, nor is any punctuation to
be placed at the end of the caption.

o Identify all elements found in the figure in the figure caption; and use boxes,
circles, etc., as coordinate points in graphs.

« Identify previously published material by giving the original source in the form
of a reference citation at the end of the figure caption.

Figure Placement and Size

o Figures should be submitted separately from the text, if possible.

e When preparing your figures, size figures to fit in the column width.

o For large-sized journals the figures should be 84 mm (for double-column text
areas), or 174 mm (for single-column text areas) wide and not higher than 234
mm.

e For small-sized journals, the figures should be 119 mm wide and not higher
than 195 mm.

Permissions

If you include figures that have already been published elsewhere, you must obtain
permission from the copyright owner(s) for both the print and online format. Please
be aware that some publishers do not grant electronic rights for free and that Springer
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will not be able to refund any costs that may have occurred to receive these
permissions. In such cases, material from other sources should be used.

Accessibility

In order to give people of all abilities and disabilities access to the content of your
figures, please make sure that

e All figures have descriptive captions (blind users could then use a text-to-
speech software or a text-to-Braille hardware)

e Patterns are used instead of or in addition to colors for conveying information
(colorblind users would then be able to distinguish the visual elements)

« Any figure lettering has a contrast ratio of at least 4.5:1

Electronic Supplementary Material

Springer accepts electronic multimedia files (animations, movies, audio, etc.) and other
supplementary files to be published online along with an article or a book chapter.
This feature can add dimension to the author's article, as certain information cannot
be printed or is more convenient in electronic form.

Before submitting research datasets as electronic supplementary material, authors
should read the journal's Research data policy. We encourage research data to be
archived in data repositories wherever possible.

Submission

o Supply all supplementary material in standard file formats.

e Please include in each file the following information: article title, journal name,
author names; affiliation and e-mail address of the corresponding author.

e To accommodate user downloads, please keep in mind that larger-sized files
may require very long download times and that some users may experience
other problems during downloading.

Audio, Video, and Animations

o Aspect ratio: 16:9 or 4:3

e Maximum file size: 25 GB

e Minimum video duration: 1 sec

e Supported file formats: avi, wmv, mp4, mov, m2p, mp2, mpg, mpeg, flv, mxf,
mts, m4v, 3gp

Text and Presentations
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e Submit your material in PDF format; .doc or .ppt files are not suitable for long-
term viability.
o A collection of figures may also be combined in a PDF file.
Spreadsheets
e Spreadsheets should be submitted as .csv or .xlsx files (MS Excel).

Specialized Formats

e Specialized format such as .pdb (chemical), .wrl (VRML), .nb (Mathematica
notebook), and .tex can also be supplied.

Collecting Multiple Files
o ltis possible to collect multiple files in a .zip or .gz file.
Numbering

e If supplying any supplementary material, the text must make specific mention
of the material as a citation, similar to that of figures and tables.

e Refer to the supplementary files as “Online Resource”, e.g., "... as shown in the
animation (Online Resource 3)", “... additional data are given in Online Resource
4"

o Name the files consecutively, e.g. "ESM_3.mpg”, "ESM_4.pdf".
Captions

e For each supplementary material, please supply a concise caption describing
the content of the file.

Processing of supplementary files

o Electronic supplementary material will be published as received from the author
without any conversion, editing, or reformatting.

Accessibility

In order to give people of all abilities and disabilities access to the content of your
supplementary files, please make sure that

e The manuscript contains a descriptive caption for each supplementary material

e Video files do not contain anything that flashes more than three times per
second (so that users prone to seizures caused by such effects are not put at
risk)
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Ethical Responsibilities of Authors

This journal is committed to upholding the integrity of the scientific record. As a
member of the Committee on Publication Ethics (COPE) the journal will follow the
COPE guidelines on how to deal with potential acts of misconduct.

Authors should refrain from misrepresenting research results which could damage the
trust in the journal, the professionalism of scientific authorship, and ultimately the
entire scientific endeavour. Maintaining integrity of the research and its presentation
is helped by following the rules of good scientific practice, which include*:

The manuscript should not be submitted to more than one journal for
simultaneous consideration.

The submitted work should be original and should not have been published
elsewhere in any form or language (partially or in full), unless the new work
concerns an expansion of previous work. (Please provide transparency on the
re-use of material to avoid the concerns about text-recycling (‘self-plagiarism’).
A single study should not be split up into several parts to increase the quantity
of submissions and submitted to various journals or to one journal over time
(i.e. 'salami-slicing/publishing’).

Concurrent or secondary publication is sometimes justifiable, provided certain
conditions are met. Examples include: translations or a manuscript that is
intended for a different group of readers.

Results should be presented clearly, honestly, and without fabrication,
falsification or inappropriate data manipulation (including image based
manipulation). Authors should adhere to discipline-specific rules for acquiring,
selecting and processing data.

No data, text, or theories by others are presented as if they were the author’s
own (‘plagiarism’). Proper acknowledgements to other works must be given
(this includes material that is closely copied (near verbatim), summarized and/or
paraphrased), quotation marks (to indicate words taken from another source)
are used for verbatim copying of material, and permissions secured for material
that is copyrighted.

Important note: the journal may use software to screen for plagiarism.

Authors should make sure they have permissions for the use of software,
questionnaires/(web) surveys and scales in their studies (if appropriate).
Research articles and non-research articles (e.g. Opinion, Review, and
Commentary articles) must cite appropriate and relevant literature in support
of the claims made. Excessive and inappropriate self-citation or coordinated
efforts among several authors to collectively self-cite is strongly discouraged.
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e Authors should avoid untrue statements about an entity (who can be an
individual person or a company) or descriptions of their behavior or actions that
could potentially be seen as personal attacks or allegations about that person.

e Research that may be misapplied to pose a threat to public health or national
security should be clearly identified in the manuscript (e.g. dual use of research).
Examples include creation of harmful consequences of biological agents or
toxins, disruption of immunity of vaccines, unusual hazards in the use of
chemicals, weaponization of research/technology (amongst others).

e Authors are strongly advised to ensure the author group, the Corresponding
Author, and the order of authors are all correct at submission. Adding and/or
deleting authors during the revision stages is generally not permitted, but in
some cases may be warranted. Reasons for changes in authorship should be
explained in detail. Please note that changes to authorship cannot be made
after acceptance of a manuscript.

*All of the above are guidelines and authors need to make sure to respect third parties
rights such as copyright and/or moral rights.

Upon request authors should be prepared to send relevant documentation or data in
order to verify the validity of the results presented. This could be in the form of raw
data, samples, records, etc. Sensitive information in the form of confidential or
proprietary data is excluded.

If there is suspicion of misbehavior or alleged fraud the Journal and/or Publisher will
carry out an investigation following COPE guidelines. If, after investigation, there are
valid concerns, the author(s) concerned will be contacted under their given e-mail
address and given an opportunity to address the issue. Depending on the situation,
this may result in the Journal's and/or Publisher's implementation of the following
measures, including, but not limited to:

o If the manuscript is still under consideration, it may be rejected and returned to
the author.

o If the article has already been published online, depending on the nature and
severity of the infraction:

- an erratum/correction may be placed with the article
- an expression of concern may be placed with the article
- or in severe cases retraction of the article may occur.

The reason will be given in the published erratum/correction, expression of concern or
retraction note. Please note that retraction means that the article is maintained on
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the platform, watermarked “retracted” and the explanation for the retraction is
provided in a note linked to the watermarked article.

« The author's institution may be informed

e A notice of suspected transgression of ethical standards in the peer review
system may be included as part of the author's and article’s bibliographic
record.

Fundamental errors

Authors have an obligation to correct mistakes once they discover a significant error
or inaccuracy in their published article. The author(s) is/are requested to contact the
journal and explain in what sense the error is impacting the article. A decision on how
to correct the literature will depend on the nature of the error. This may be a correction
or retraction. The retraction note should provide transparency which parts of the article
are impacted by the error.

Suggesting / excluding reviewers

Authors are welcome to suggest suitable reviewers and/or request the exclusion of
certain individuals when they submit their manuscripts. When suggesting reviewers,
authors should make sure they are totally independent and not connected to the work
in any way. It is strongly recommended to suggest a mix of reviewers from different
countries and different institutions. When suggesting reviewers, the Corresponding
Author must provide an institutional email address for each suggested reviewer, or, if
this is not possible to include other means of verifying the identity such as a link to a
personal homepage, a link to the publication record or a researcher or author ID in the
submission letter. Please note that the Journal may not use the suggestions, but
suggestions are appreciated and may help facilitate the peer review process.

Authorship principles

These guidelines describe authorship principles and good authorship practices to
which prospective authors should adhere to.

Authorship clarified

The Journal and Publisher assume all authors agreed with the content and that all gave
explicit consent to submit and that they obtained consent from the responsible
authorities at the institute/organization where the work has been carried
out, before the work is submitted.

The Publisher does not prescribe the kinds of contributions that warrant authorship. It
is recommended that authors adhere to the guidelines for authorship that are
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applicable in their specific research field. In absence of specific guidelines it is
recommended to adhere to the following guidelines*:

All authors whose names appear on the submission

1) made substantial contributions to the conception or design of the work; or the
acquisition, analysis, or interpretation of data; or the creation of new software used in
the work;

2) drafted the work or revised it critically for important intellectual content;
3) approved the version to be published; and

4) agree to be accountable for all aspects of the work in ensuring that questions related
to the accuracy or integrity of any part of the work are appropriately investigated and
resolved.

* Based on/adapted from:

ICMJE, Defining the Role of Authors and Contributors,

Transparency in authors’ contributions and responsibilities to promote integrity in
scientific publication, McNutt at all, PNAS February 27, 2018

Disclosures and declarations

All authors are requested to include information regarding sources of funding,
financial or non-financial interests, study-specific approval by the appropriate ethics
committee for research involving humans and/or animals, informed consent if the
research involved human participants, and a statement on welfare of animals if the
research involved animals (as appropriate).

The decision whether such information should be included is not only dependent on
the scope of the journal, but also the scope of the article. Work submitted for
publication may have implications for public health or general welfare and in those
cases it is the responsibility of all authors to include the appropriate disclosures and
declarations.

Data transparency

All authors are requested to make sure that all data and materials as well as software
application or custom code support their published claims and comply with field

WHEN HEALTHY EATING BECOMES PROBLEMATIC: A STUDY ON ORTHOREXIA NERVOSA
Maria Ribeiro Coimbra | 2020


http://www.icmje.org/recommendations/browse/roles-and-responsibilities/defining-the-role-of-authors-and-contributors.html
https://doi.org/10.1073/pnas.1715374115
https://doi.org/10.1073/pnas.1715374115

94

standards. Please note that journals may have individual policies on (sharing) research
data in concordance with disciplinary norms and expectations. Please check the
Instructions for Authors of the Journal that you are submitting to for specific
instructions.

Role of the Corresponding Author

One author is assigned as Corresponding Author and acts on behalf of all co-authors
and ensures that questions related to the accuracy or integrity of any part of the work
are appropriately addressed.

The Corresponding Author is responsible for the following requirements:

e ensuring that all listed authors have approved the manuscript before
submission, including the names and order of authors;

e managing all communication between the Journal and all co-authors, before
and after publication;*

o providing transparency on re-use of material and mention any unpublished
material (for example manuscripts in press) included in the manuscript in a
cover letter to the Editor;

e making sure disclosures, declarations and transparency on data statements
from all authors are included in the manuscript as appropriate (see above).

* The requirement of managing all communication between the journal and all co-
authors during submission and proofing may be delegated to a Contact or Submitting
Author. In this case please make sure the Corresponding Author is clearly indicated in
the manuscript.

Author contributions

In absence of specific instructions and in research fields where it is possible to describe
discrete efforts, the Publisher recommends authors to include contribution statements
in the work that specifies the contribution of every author in order to promote
transparency. These contributions should be listed at the separate title page.

Examples of such statement(s) are shown below:
* Free text:

All authors contributed to the study conception and design. Material preparation, data
collection and analysis were performed by [full name], [full name] and [full name]. The
first draft of the manuscript was written by [full name] and all authors commented on
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previous versions of the manuscript. All authors read and approved the final
manuscript.

Example: CRediT taxonomy:

« Conceptualization: [full name], ...; Methodology: [full name], ...; Formal analysis and
investigation: [full name], ...; Writing - original draft preparation: [full name, ...]; Writing
- review and editing: [full name], ...; Funding acquisition: [full name], ...; Resources: [full
name], ...; Supervision: [full name],....

For review articles where discrete statements are less applicable a statement should
be included who had the idea for the article, who performed the literature search and
data analysis, and who drafted and/or critically revised the work.

For articles that are based primarily on the student’s dissertation or thesis, it is
recommended that the student is usually listed as principal author:

A Graduate Student’'s Guide to Determining Authorship Credit and Authorship Order,
APA Science Student Council 2006

Affiliation

The primary affiliation for each author should be the institution where the majority of
their work was done. If an author has subsequently moved, the current address may
additionally be stated. Addresses will not be updated or changed after publication of
the article.

Changes to authorship

Authors are strongly advised to ensure the correct author group, the Corresponding
Author, and the order of authors at submission. Changes of authorship by adding or
deleting authors, and/or changes in Corresponding Author, and/or changes in the
sequence of authors are not accepted after acceptance of a manuscript.

e Please note that author names will be published exactly as they appear on
the accepted submission!

Please make sure that the names of all authors are present and correctly spelled, and
that addresses and affiliations are current.

Adding and/or deleting authors at revision stage are generally not permitted, but in
some cases it may be warranted. Reasons for these changes in authorship should be
explained. Approval of the change during revision is at the discretion of the Editor-in-
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Chief. Please note that journals may have individual policies on adding and/or deleting
authors during revision stage.

Author identification

Authors are recommended to use their ORCID ID when submitting an article for
consideration or acquire an ORCID ID via the submission process.

Deceased or incapacitated authors

For cases in which a co-author dies or is incapacitated during the writing, submission,
or peer-review process, and the co-authors feel it is appropriate to include the author,
co-authors should obtain approval from a (legal) representative which could be a
direct relative.

Authorship issues or disputes

In the case of an authorship dispute during peer review or after acceptance and
publication, the Journal will not be in a position to investigate or adjudicate. Authors
will be asked to resolve the dispute themselves. If they are unable the Journal reserves
the right to withdraw a manuscript from the editorial process or in case of a published
paper raise the issue with the authors’ institution(s) and abide by its guidelines.

Confidentiality

Authors should treat all communication with the Journal as confidential which includes
correspondence with direct representatives from the Journal such as Editors-in-Chief
and/or Handling Editors and reviewers' reports unless explicit consent has been
received to share information.

Compliance with Ethical Standards

To ensure objectivity and transparency in research and to ensure that accepted
principles of ethical and professional conduct have been followed, authors should
include information regarding sources of funding, potential conflicts of interest
(financial or non-financial), informed consent if the research involved human
participants, and a statement on welfare of animals if the research involved animals.

Authors should include the following statements (if applicable) in a separate section
entitled "Compliance with Ethical Standards” when submitting a paper:

o Disclosure of potential conflicts of interest
e Research involving Human Participants and/or Animals
e Informed consent
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Please note that standards could vary slightly per journal dependent on their peer
review policies (i.e. single or double blind peer review) as well as per journal subject
discipline. Before submitting your article check the instructions following this section
carefully.

The corresponding author should be prepared to collect documentation of compliance
with ethical standards and send if requested during peer review or after publication.

The Editors reserve the right to reject manuscripts that do not comply with the above-
mentioned guidelines. The author will be held responsible for false statements or
failure to fulfill the above-mentioned guidelines.

Disclosure of potential conflicts of interest

Authors must disclose all relationships or interests that could have direct or potential
influence or impart bias on the work. Although an author may not feel there is any
conflict, disclosure of relationships and interests provides a more complete and
transparent process, leading to an accurate and objective assessment of the work.
Awareness of a real or perceived conflicts of interest is a perspective to which the
readers are entitled. This is not meant to imply that a financial relationship with an
organization that sponsored the research or compensation received for consultancy
work is inappropriate. Examples of potential conflicts of interests that are directly or
indirectly related to the research may include but are not limited to the following:

« Research grants from funding agencies (please give the research funder and the
grant number)

e Honoraria for speaking at symposia

e Financial support for attending symposia

« Financial support for educational programs

o Employment or consultation

e Support from a project sponsor

« Position on advisory board or board of directors or other type of management
relationships

o Multiple affiliations

o Financial relationships, for example equity ownership or investment interest

e Intellectual property rights (e.g. patents, copyrights and royalties from such
rights)

e Holdings of spouse and/or children that may have financial interest in the work

In addition, interests that go beyond financial interests and compensation (non-
financial interests) that may be important to readers should be disclosed. These may
include but are not limited to personal relationships or competing interests directly or

WHEN HEALTHY EATING BECOMES PROBLEMATIC: A STUDY ON ORTHOREXIA NERVOSA
Maria Ribeiro Coimbra | 2020



98

indirectly tied to this research, or professional interests or personal beliefs that may
influence your research.

The corresponding author collects the conflict of interest disclosure forms from all
authors. In author collaborations where formal agreements for representation allow it,
it is sufficient for the corresponding author to sign the disclosure form on behalf of all
authors. Examples of forms can be found here:

The corresponding author will include a summary statement in the text of the
manuscript in a separate section before the reference list, that reflects what is recorded
in the potential conflict of interest disclosure form(s).

See below examples of disclosures:
Funding: This study was funded by X (grant number X).

Conflict of Interest: Author A has received research grants from Company A. Author
B has received a speaker honorarium from Company X and owns stock in Company Y.
Author C is a member of committee Z.

If no conflict exists, the authors should state:

Conflict of Interest: The authors declare that they have no conflict of interest.

Research involving human participants, their data or biological material
Ethics approval

When reporting a study that involved human participants, their data or biological
material, authors should include a statement that confirms that the study was
approved (or granted exemption) by the appropriate institutional and/or national
research ethics committee (including the name of the ethics committee) and certify
that the study was performed in accordance with the ethical standards as laid down in
the 1964 Declaration of Helsinki and its later amendments or comparable ethical
standards. If doubt exists whether the research was conducted in accordance with the
1964 Helsinki Declaration or comparable standards, the authors must explain the
reasons for their approach, and demonstrate that an independent ethics committee or
institutional review board explicitly approved the doubtful aspects of the study. If a
study was granted exemption from requiring ethics approval, this should also be
detailed in the manuscript (including the reasons for the exemption).

Retrospective ethics approval
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If a study has not been granted ethics committee approval prior to commencing,
retrospective ethics approval usually cannot be obtained and it may not be possible
to consider the manuscript for peer review. The decision on whether to proceed to
peer review in such cases is at the Editor's discretion.

Ethics approval for retrospective studies

Although retrospective studies are conducted on already available data or biological
material (for which formal consent may not be needed or is difficult to obtain) ethics
approval may be required dependent on the law and the national ethical guidelines of
a country. Authors should check with their institution to make sure they are complying
with the specific requirements of their country.

Ethics approval for case studies

Case reports require ethics approval. Most institutions will have specific policies on this
subject. Authors should check with their institution to make sure they are complying
with the specific requirements of their institution and seek ethics approval where
needed. Authors should be aware to secure informed consent from the individual (or
parent or guardian if the participant is a minor or incapable) See also section
on Informed Consent.

Cell lines

If human cells are used, authors must declare in the manuscript: what cell lines were
used by describing the source of the cell line, including when and from where it was
obtained, whether the cell line has recently been authenticated and by what method.
If cells were bought from a life science company the following need to be given in the
manuscript: name of company (that provided the cells), cell type, number of cell line,
and batch of cells.

It is recommended that authors check the NCBI database for misidentification and
contamination of human cell lines. This step will alert authors to possible problems
with the cell line and may save considerable time and effort.

Further information is available from the International Cell Line Authentication
Committee (ICLAC).

Authors should include a statement that confirms that an institutional or independent
ethics committee (including the name of the ethics committee) approved the study
and that informed consent was obtained from the donor or next of kin.

Research Resource Identifiers (RRID)
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Research Resource Identifiers (RRID) are persistent unique identifiers (effectively
similar to a DOI) for research resources. This journal encourages authors to adopt
RRIDs when reporting key biological resources (antibodies, cell lines, model organisms
and tools) in their manuscripts.

Examples:

Organism: Filip 7 19KOMP)Wisi RRID:MMRRC_055641-UCD

Cell Line: RST307 cell line RRID:CVCL_C321

Antibody: Luciferase antibody DSHB Cat# LUC-3, RRID:AB_2722109
Plasmid: mRuby3 plasmid RRID:Addgene_104005

Software: ImageJ Version 1.2.4 RRID:SCR_003070

RRIDs are provided by the Resource Identification Portal. Many commonly used
research resources already have designated RRIDs. The portal also provides authors
links so that they can quickly register a new resource and obtain an RRID.

Clinical Trial Registration

The World Health Organization (WHO) definition of a clinical trial is "any research study
that prospectively assigns human participants or groups of humans to one or more
health-related interventions to evaluate the effects on health outcomes”. The WHO
defines health interventions as “A health intervention is an act performed for, with or
on behalf of a person or population whose purpose is to assess, improve, maintain,
promote or modify health, functioning or health conditions” and a health-related
outcome is generally defined as a change in the health of a person or population as a
result of an intervention.

To ensure the integrity of the reporting of patient-centered trials, authors must register
prospective clinical trials (phase Il to IV trials) in suitable publicly available repositories.
For example www.clinicaltrials.gov or any of the primary registries that participate in
the WHO International Clinical Trials Registry Platform.

The trial registration number (TRN) and date of registration should be included as the
last line of the manuscript abstract.

For clinical trials that have not been registered prospectively, authors are encouraged
to register retrospectively to ensure the complete publication of all results. The trial
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registration number (TRN), date of registration and the words 'retrospectively
registered’ should be included as the last line of the manuscript abstract.

Purely observational trials will not require registration.

Standards of reporting

Springer Nature advocates complete and transparent reporting of biomedical and
biological research and research with biological applications. Authors are
recommended to adhere to the minimum reporting guidelines hosted by
the EQUATOR Network when preparing their manuscript.

Exact requirements may vary depending on the journal; please refer to the journal's
Instructions for Authors.

Checklists are available for a number of study designs, including:
Randomised trials (CONSORT) and Study protocols (SPIRIT)
Observational studies (STROBE)

Systematic reviews and meta-analyses (PRISMA) and protocols (Prisma-P)

Diagnostic/prognostic studies (STARD) and (TRIPOD)

Case reports (CARE)

Clinical practice guidelines (AGREE) and (RIGHT)

Qualitative research (SRQR) and (COREQ)
Animal pre-clinical studies (ARRIVE)
Quality improvement studies (SQUIRE)
Economic evaluations (CHEERS)

Summary of requirements

The above should be summarized in a statement and placed in
a "Declarations” section before the reference list under a heading of ‘Ethics
approval’.
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Please see the various examples of wording below and revise/customize the sample
statements according to your own needs.

Examples of statements to be used when ethics approval has been obtained:

« All procedures performed in studies involving human participants were in accordance
with the ethical standards of the institutional and/or national research committee and
with the 1964 Helsinki Declaration and its later amendments or comparable ethical
standards. The study was approved by the Bioethics Committee of the Medical
University of A (No. ...).

* This study was performed in line with the principles of the Declaration of Helsinki.
Approval was granted by the Ethics Committee of University B (Date.../No. ...).

 Approval was obtained from the ethics committee of University C. The procedures
used in this study adhere to the tenets of the Declaration of Helsinki.

« The questionnaire and methodology for this study was approved by the Human
Research Ethics committee of the University of D (Ethics approval number: ...).

Examples of statements to be used for a retrospective study:

« Ethical approval was waived by the local Ethics Committee of University A in view of
the retrospective nature of the study and all the procedures being performed were
part of the routine care.

« This research study was conducted retrospectively from data obtained for clinical
purposes. We consulted extensively with the IRB of XYZ who determined that our study
did not need ethical approval. An IRB official waiver of ethical approval was granted
from the IRB of XYZ.

« This retrospective chart review study involving human participants was in accordance
with the ethical standards of the institutional and national research committee and
with the 1964 Helsinki Declaration and its later amendments or comparable ethical
standards. The Human Investigation Committee (IRB) of University B approved this
study.

Examples of statements to be used when no ethical approval is required/exemption
granted:

« This is an observational study. The XYZ Research Ethics Committee has confirmed
that no ethical approval is required.
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* The data reproduced from Article X utilized human tissue that was procured via our
Biobank AB, which provides de-identified samples. This study was reviewed and
deemed exempt by our XYZ Institutional Review Board. The BioBank protocols are in
accordance with the ethical standards of our institution and with the 1964 Helsinki
declaration and its later amendments or comparable ethical standards.

Authors are responsible for correctness of the statements provided in the manuscript.
See also Authorship Principles. The Editor-in-Chief reserves the right to reject
submissions that do not meet the guidelines described in this section.

Informed consent

All individuals have individual rights that are not to be infringed. Individual participants
in studies have, for example, the right to decide what happens to the (identifiable)
personal data gathered, to what they have said during a study or an interview, as well
as to any photograph that was taken. This is especially true concerning images of
vulnerable people (e.g. minors, patients, refugees, etc) or the use of images in sensitive
contexts. In many instances authors will need to secure written consent before
including images.

|dentifying details (names, dates of birth, identity numbers, biometrical characteristics
(such as facial features, fingerprint, writing style, voice pattern, DNA or other
distinguishing characteristic) and other information) of the participants that were
studied should not be published in written descriptions, photographs, and genetic
profiles unless the information is essential for scholarly purposes and the participant
(or parent or guardian if the participant is incapable) gave written informed consent
for publication. Complete anonymity is difficult to achieve in some cases. Detailed
descriptions of individual participants, whether of their whole bodies or of body
sections, may lead to disclosure of their identity. Under certain circumstances consent
is not required as long as information is anonymized and the submission does not
include images that may identify the person.

Informed consent for publication should be obtained if there is any doubt. For
example, masking the eye region in photographs of participants is inadequate
protection of anonymity. If identifying characteristics are altered to protect anonymity,
such as in genetic profiles, authors should provide assurance that alterations do not
distort scientific meaning.
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