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Abstract 

Shame has been for long associated with the development and maintenance of 

body image and eating difficulties. However, the mechanisms underlying this association 

remain unclear. Therefore, the current study sought to examine the role of external shame 

on the endorsement in disordered eating attitudes and behaviours through the mechanisms 

of self-judgment and fears of receiving compassion from others, while controlling for 

body mass index (BMI). Participated in this study 400 women from general population, 

with ages ranging from 18 to 55 years old.  

Correlation results showed a significant and positive relationship between external 

shame, self-judgment, fears of receiving compassion from others and eating 

psychopathology. Path analyses results demonstrated that, when controlling for the effect 

of BMI, external shame had a direct impact on disordered eating severity, and an indirect 

effect mediated by higher levels of self-judgment and increased fears of receiving 

kindness and compassion from others. Results confirmed the plausibility of the tested 

model, which explained 36% of eating psychopathology’s variance. These findings seem 

to support that women who perceive that others view them negatively tend to endorse 

defensive and maladaptive emotion regulation strategies (such as harsh critical attitudes 

towards the self and resistance at receiving compassion from others), which may trigger 

maladaptive eating attitudes and behaviours. 

The current research appears to be a pioneer study in the field of body image and 

eating-related psychopathology and seems to represent a new avenue for future research 

and for the development of intervention programs. 

 

Keywords:  

External shame; Self-judgment; Fears of compassion; Eating psychopathology. 
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Introduction  

 Growing evidence demonstrate that shame represents a key factor in the development 

and maintenance of psychopathology (Gilbert, 1998; Tangney & Dearing, 2002). 

Particularly, higher levels of this emotion have consistently been associated with eating 

psychopathology (e.g., Gee & Troop, 2003; Troop, Allan, Serpell, & Treasure, 2008).  

 Numerous theoretical accounts converge on the notion that shame is a painful self-

conscious and universal emotion (Gilbert, 1998; Kaufman, 1989; Lewis, 1995). 

Moreover, shame is fundamentally a socially-focused emotion that arises when the self 

perceives that others are evaluating him/her as weak, unattractive, inferior and/or 

defective – external shame – (Gilbert, 1998, 2000; Kaufman, 1989). According to an 

evolutionary perspective, the need to be approved, valued, desired and chosen by others 

represents a fundamental need to human beings (Gilbert, 2002; Gilbert & Irons, 2009). In 

this context, perceiving the self as someone with negative qualities or lack of attractive 

ones may trigger defensive responses. In this line, shame has defensive function acting as 

a warning signal of being negatively perceived by others and a signal that self may be 

devalued, ostracized or rejected (Gilbert, 2002; Gilbert & Irons, 2009). 

 Furthermore, shame may become internalized, giving rise to a negative self-

evaluative domain (Gilbert, 2000, 2003; Goss & Gilbert, 2002).  In other words, internal 

shame involves automatic negative thoughts and judgments concerning the self (e.g. 

worthless, bad and unattractive), creating a hostile internal world (Gilbert, 1998, 2000; 

Tangney & Dearing, 2002). Some studies have been reported that the way we deal with 

ourselves (in a critical way or with kindness) has a major impact in our mental health and 

well-being (Gilbert, 1989, 2002). Thus, when individuals present a self-judgment attitude 

about one's own failures or inadequacies, over-identifying themselves with one's own 

thoughts and emotional states, and engage in feelings of isolation, they tend to reveal 
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higher levels of distress and may become more vulnerable to psychopathology (Neff, 

2003a, 2003b). Indeed, a harsh and critical self-relationship appears to be linked with 

several psychopathological conditions, namely eating disorders (Ferreira, Pinto-Gouveia, 

& Duarte, 2013; Mendes, Marta-Simões, & Ferreira, 2016; Pinto-Gouveia, Ferreira, & 

Duarte, 2014) On the contrary, self-compassionate relationship can be seen as an adaptive 

emotion regulation process in which painful or distressing feelings are not avoided but 

instead held in awareness with kindness, understanding and a sense of shared humanity 

(Neff, 2003b). Accordingly, this emotion regulation process is characterized by a self-to-

self relationship punctuated by the ability to be kind, warm and sympathetic towards 

oneself, to recognize that mistakes are intrinsic to human experience and to be aware of 

one’s feelings and accept them, instead of becoming over-identified with them (Costa, 

Marôco, Pinto-Gouveia, Ferreira, & Castilho, 2015; Gilbert, 2005a; Neff, 2003b). 

 Also, research has shown that compassion may have a protective effect and promote 

well-being by buffering against the impact of distressing and challenging situations 

(Leary, Tate, Adams, Allen, & Hancok, 2007; Neff, 2003b). However, some individuals 

seem to perceive as threatening, rather than pleasant, receiving kindness and compassion 

from others, as well as demonstrating feelings of compassion for self and for others 

(Gilbert, 2005a). According to Gilbert (2010), these fears of compassion may be due to 

the fact that these affiliative feelings may trigger memories of desiring but not being a 

‘recipient’ of compassionate feelings (Gilbert, McEwan, Matos, & Rivis, 2011).  In this 

sense, some individuals from insecure or low affection backgrounds face compassion 

from others with resistance and doubt, feeling that they do not deserve it or perceive 

themselves as weak or submissive if they accept these signals or expressions of kindness 

(Gilbert et al., 2011). Moreover, recent research demonstrated that the fear of receiving 

compassion from others may influence the self in the sense of not being responsive and 
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receptive to their care and compassionate attitudes (Cunha, Xavier, Galhardo, & Pereira, 

2015). Additionally, recent evidence has shown that the fear of self-compassion, as well 

as fear of compassion from others, is associated with self-criticism, anxiety, depression 

and stress. Also, self-reassurance appears to be negatively linked with fear of compassion 

from others (Cunha et al., 2015; Gilbert et al., 2011). 

To sum up, the relationship between shame and disordered eating behaviours has 

been well documented, in both clinical and non-clinical samples (e.g., Gee & Troop, 

2003; Troop et al., 2008). Even though it is widely accepted that eating psychopathology 

has multiple risk factors, recent evidences have emphasized that interpersonal 

sensitivities and perceptions of being insecure in the social group play a central role in 

the development of disordered eating behaviours (Gilbert, 1989; Goss & Gilbert, 2002). 

Considering the existent pressure in Western societies to accomplish a thin body shape, 

strategies such as body image and eating control tend to be developed to avoid shame and 

to improve one’s social status, in order to compete for social advantages (Burkle, 

Ryckman, Gold, Thornton, & Audesse, 1999; Ferreira, Pinto-Gouveia, & Duarte, 2013). 

Nevertheless, the mechanisms involved in the link between shame and eating 

psychopathology still need to be clarified. Indeed, only few empirical studies have 

investigated the effect of self-judgment, and no research to date examines the role of fears 

of receiving compassion from others on this association.  

Therefore, considering the main role of external shame to explain the engagement in 

disordered eating behaviours and attitudes, the current study presents and tests an 

integrative model examining the effect of external shame on disordered eating and the 

mediator role of the mechanisms of self-judgment and fear of receiving compassion from 

others. Higher levels of external shame were expected to explain a harsh self-judgmental 

attitude and higher inability or difficulty in accepting compassionate attitudes from 
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others, which were hypothesized as mediator’s mechanisms explaining the engagement 

on body image and eating-related disordered behaviours.  

 

Material and Methods 

Participants 

The study sample comprised 400 female participants from the general population, 

recruited through an online survey. The participants’ age ranged from 18 to 55 years (M 

= 30.55; SD = 11.04). Regarding marital status, most of participants reported to be single 

(n = 251; 62.7%), 128 (32.1%) married or living together, 16 (4%) divorced and only 5 

(1.3%) reported to be widows. Concerning area of residence, 40.3% (n = 161) of the 

subjects reported to live in a rural area and 59.7% (n = 239) in an urban one. Participants’ 

BMI (Body Mass Index), ranged from 15.2 to 38.06, presented a mean of 23.16 Kg/m2, 

corresponding to a normal weight (18.5 < BMI < 24.99) (WHO, 1995) and reflecting 

BMI’s distribution in female Portuguese population (Poínhos et al., 2009). 

 

Measures 

Demographic data regarding age, gender, education level, area of residence, marital 

status and current weight and height were completed by all the women, previously to the 

administration of self-report measures.  

 

Body Mass Index (BMI) was calculated based on self-reported weight (kilograms) 

and height (meters) through the Quetelet Index (Kg/m2).  

Other As Shamer Scale (Goss, Gilbert, & Allan, 1994; Matos, Pinto-Gouveia, & 

Duarte, 2011). OAS is a 18-item scale designed to measure external shame, i.e., the 



 

6 

 

perception that others see or judge the self as inferior, inadequate and defective. 

Participants were asked to rate on a five-point scale (0 = Never to 4 = Almost always) the 

frequency they made negative evaluations about how others judge them (“Other people 

see me as defective as a person”). Higher scores on this scale indicate higher levels of 

shame. The scale’s reliability was found to be good in the original version (α = 0.92) and 

in the Portuguese version (α = 0.91). 

Self-Compassion Scale (Costa et al., 2015; Neff, 2003b) SCS is a 26-item self-report 

instrument that assess self-compassion through six distinct subscales: (1) common 

humanity; (2) isolation; (3) self-kindness; (4) self-judgment; (5) mindfulness; and (6) 

over-identification. According to the purpose of this study a composite measure of the 3 

negative subscales (isolation, self-judgment and over-identification) was used and 

defined as self-judgment dimension. Participants were asked to rate how they perceive 

their actions towards themselves in difficult times (e.g., “When I’m feeling down I tend 

to obsess and fixate on everything that’s wrong”) using 5-point scale (from 1 = Almost 

Never to 5 = Almost Always). This scale showed good reliability, in the original study (α 

= 0.92), as well as in the Portuguese version (α = 0.89). 

Fears of Compassion Scales (FCS; Gilbert et al., 2011; Matos, Pinto-Gouveia, & 

Duarte, 2011) This self-report measure includes three subscales: (1) fears of compassion 

for self (15 items), which appraises the fear of demonstrating compassion for self; (2) 

fears of compassion from others (FCS_fromOthers;13 items), designed to measure how 

one reacts to the expression of compassion from other people, (e.g. “Feelings of kindness 

from others are somehow frightening”); (3) fears of compassion for others (10 items) to 

assess fears of developing compassion for others. Participants were asked to rate on a 5-

point Likert type scale (from 0 = Don’t agree at all, to 5 = Completely agree) how 

characteristic each sentence was of them. Thus, higher scores are related to an increased 
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fear of developing compassion for self, for others, and accepting compassion from others. 

For the purposes of our study, we only used the fear of compassion from others’ subscale. 

In the original version, FCS_fromOthers demonstrated good reliability, both in the 

students ‘sample and in the therapists ‘one (α = 0.85). Concerning the Portuguese version, 

in a non-student sample, this subscale also revealed good internal consistency (α = 0.91) 

(Simões & Pinto-Gouveia, 2012). 

Eating Disorder Examination Questionnaire (EDE-Q; Fairburn & Beglin, 1994; 

Machado et al., 2014). This is a 36-item self-report measure developed from Eating 

Disorder Examination interview and comprises four subscales that reflect the severity of 

eating psychopathology: restraint, eating concern, weight concern and shape concern. 

Participants were asked to rate the items (from 0 to 6 points) according to the frequency 

of occurrence (items 1-15, on a scale ranging from 0 = None and 6 = Every day) or severity 

(items 29-36, on a scale ranging from 0 = None and 6 = Extremely), concerning the past 

28 days. Higher scores on this scale indicate greater levels of eating psychopathology. In 

the present study, it was only used the global EDE-Q score, computed by the mean of the 

four subscales. The original EDE-Q and its Portuguese version presented good internal 

consistency (α = 0.94). 

Cronbach’s alphas of these measures, for the present study, are reported in Table 1. 

 

Procedures 

The current study was part of a wider research about the role of different emotion 

regulation processes on women’ psychological functioning and mental health. Data 

collection and others study procedures respected all ethical and deontological 

requirements, inherent to scientific research. The study sample was obtained through 
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online advertisements on a social network (Facebook) and by e-mail, in which was 

included a text that clarified the procedure and aims of this study and participants’ 

selection criterion (women with ages ranging from 18 to 55 years old). The online 

advertisement also included an Internet link, which redirected the potential participants 

to an online version of the questionnaires. All the individuals who accepted to take part 

in the study provided their written inform consent previously they answered the self-

report measures.  

 

Data analyses 

Data analysis were conducted using the software IBM SPSS Statistics 22.0, and path 

analyses were performed using the software AMOS. 

Descriptive statistics (means and standard deviations) were used to explore the 

features of the final sample. Additionally, product-moment Pearson correlations were 

conducted to examine the associations between body mass index (BMI), external shame 

(OAS), self-judgment (SJ), fear of compassion from others (FCS_fromOthers), and the 

severity of eating psychopathology (EDE_Q). The magnitudes of these correlations were 

examined taking into account Cohen’s guidelines, in which magnitudes between 0.1 and 

0.3 were considered weak, between 0.3 and 0.5 were considered moderate, and 

magnitudes above 0.5 were considered to be strong, considering a significance level of 

0.05 (Cohen, Cohen, West, & Aiken, 2003). Finally, path analyses were performed to test 

presumed structural relations among the variables in the purposed model. Particularly, it 

was explored the link between external shame and disordered eating and whether self-

judgment and fears of compassion from others mediated this association, after controlling 

for BMI (Figure 1). Thus, external shame was considered as exogenous variable; self-
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judgment and fears of compassion from others were hypothesized as mediator variables 

and EDE_Q was entered as an endogenous variable. 

The Maximum Likelihood estimation method was performed to test the regression 

coefficients and to compute fit statistics. Moreover, a series of goodness-of-fit indices 

were calculated to examine the adequacy of the model to the empirical data (CMIN/DF; 

TLI; CFI; RMSEA) (Hu & Bentler, 1999). 

Additionally, the Bootstrap resampling method was used to analyse the significance 

of the mediational paths, using 5000 Bootstrap samples and 95% confidence intervals 

(Kline, 2006) around the standardized estimated of direct, indirect and total effects. 

 

Results 

 Preliminary analyses 

The assumption of the normality of the distribution of the variables was confirmed 

by the analysis of Skewness and Kurtosis (Kline, 2006). 

Preliminary analyses indicated that data followed the assumptions of 

homoscedasticity, normality, linearity, independence of errors and multicollinearity and 

singularity among the variables (Field, 2004). 

 

Descriptive and correlation analyses 

The descriptive statics (means and standard deviations) of the study variables for the 

total sample (N = 400) on Table 1. 

Correlation results demonstrated that BMI was positively linked, albeit weakly, with 

OAS and with EDE-Q. Also, external shame showed positive and strong associations 

with the mechanisms of self-judgment and fear of receiving compassion from others, and 
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a moderate association with EDE-Q. Moreover, self-judgment and fear of receiving 

compassion from others appeared to be positively linked with each other, and evidenced 

a positive and moderate association with EDE_Q. 

 

Table 1. Cronbach’s alpha (α), Means (M), Standard Deviations (SD), and 

intercorrelation scores on self-report measures (N = 400)  

 

 

 

Measures α M SD 1 2 3 4 

1. BMI - 23.16 3.77 - - - - 

2. OAS 0.94 20.09 11.70 0.10* - - - 

3. SJ 0.92 2.81 0.78 0.05 0.55*** - - 

4. FCS_fromOthers 0.93 12.35 10.62 0.04 0.62*** 0.47*** - 

5. EDE-Q 0.92 1.47 1.23 0.42*** 0.42*** 0.34*** 0.38*** 

 

Note. BMI = Body Mass Index; OAS = Other As Shamer Scale; SJ = Self-judgment 

dimension of the Self-Compassion Scale (SCS); FCS_fromOthers = Fears of compassion 

from others subscale of the Fears of Compassion Scale (FCS); EDE_Q = Eating Disorder 

Examination Questionnaire. ***p < 0.001 

 

 Path analyses 

Path analysis was performed to test whether the mechanisms of self-judgment and 

fear of compassion from others mediate the impact of external shame on disordered eating 

attitudes and behaviours, while controlling for the effect of body mass index (BMI). 

The path model was tested through a saturated model (with zero degrees of freedom), 

consisting 18 parameters, which explained 36% of eating psychopathology (EDE-Q). 

Results indicated that the two following paths were not significant: the direct effect of 

body mass index on self-judgment (bBMI = 0.000; SEb = 0.009; Z = -0.043, p =0.965), as 

well as the direct effect of body mass index on fears of compassion from others (bBMI = -
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0.063; SEb = 0.109; Z = -0.579, p = 0.563). These paths were progressively eliminated 

and the model was readjusted. The final model (Figure 1) predicting disordered eating 

revealed that all path coefficients were statistically significant and presented an excellent 

model fit [χ2
(2) = 0.337; p = 0.845, CMIN/DF = 0.17; TLI = 1.00; CFI= 1.00; RMSEA = 

0.00; p = 0.94; 95% CI = 0.00 - 0.06] (Hu & Bentler, 1999). Particularly, this model 

accounted for 36% of the EDE-Q variance, while controlling for the effect of BMI, and 

revealed that external shame accounted for 30% of self-judgment and 39% of fear of 

receiving compassion from others.  

Specifically, external shame presented a direct effect of 0.55 (bOAS = 0.036; SEb = 

0.003; Z = 13.039, p < 0.001) on self-judgment, of 0.62 (bOAS = 0.566; SEb = 0.036; Z = 

15.908, p < 0.001) on fear of compassion from others and 0.20 (bOAS = 0.021; SEb = 

0.006; Z = 3.657, p < 0.001) on EDE-Q. In turn, self-judgment and fear of compassion 

from others had a direct effect on EDE-Q of 0.12 (bSJ = 0.190; SEb = 0.077; Z = 2.467, p 

= 0.014) and 0.18 (bFCS_fromOthers = 0.022; SEb = 0.006; Z = 3.552, p < 0.001), respectively.  

The analysis of indirect effects demonstrated that external shame presented an 

indirect effect on EDE-Q of 0.18 (95% CI = 0.094 - 0.264), which was partially mediated 

by self-judgment and fear of compassion from others.  

To sum up, the model accounted for 36% of EDE-Q’s variance, revealing that the 

impact of external shame on eating psychopathology was partially carried through the 

mechanisms of self-judgment and fear of receiving compassion from others.  
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Figure 1. Final path model. Note: Standardized path coefficients among variables are 

presented. All paths were significant at the 0.05 level; ***p < 0.001. *p < 0.05. 

 

Discussion 

Shame has been for long associated with eating psychopathology, both in clinical and 

nonclinical samples (e.g., Ferreira et al., 2013; Gee & Troop, 2003; Goss & Gilbert, 2002; 

Pinto-Gouveia et al., 2014; Troop & Redshaw, 2012). Even though there is growing 

evidence demonstrating the impact of experiencing shame on disordered eating, the 

emotional processes involved remain unclear. Hence, the current study sought to explore 

whether a self-judgmental attitude and fears of receiving compassion from others mediate 

the link between the perceptions of being negatively evaluated by others and disordered 

eating. It was hypothesized that aforementioned association is not linear and that some 

important maladaptive processes (e.g., critical attitude towards the self and fear of 

receiving kindness and compassion from others) would mediate it.  

In accordance with previous literature, correlation analyses showed that external 

shame was strongly associated with higher levels of self-judgment and fears of receiving 
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compassion from others (Gilbert, McEwan, Catarino, Baião, & Palmeira, 2014; Gilbert 

et al., 2011). Moreover, results supported that external shame was positively linked with 

overall levels of eating psychopathology. These findings were expected and congruent 

with extant research, corroborating that shame experiences may comprise a primary threat 

to one’s social self and self-identity and, therefore, are associated with the rapid activation 

of defensive emotional and behavioural responses (e.g., Gilbert, 1998, 2000), namely 

body image and eating related control behaviours. Therefore, these data seemed to 

support the relevant role of shame on body image and eating-related psychopathology 

(Ferreira et al., 2013; Gee & Troop, 2003; Goss & Gilbert, 2002; Pinto-Gouveia et al., 

2014). 

Additionally, our results revealed that higher levels of a judgmental inner relationship 

were associated with fear of receiving care and compassion from others. Similarly, these 

emotional processes were positively linked to a higher engagement in maladaptive body 

and eating-related attitudes and behaviours. These findings appeared to corroborate that 

people who are more self-critical are not just hostile to themselves, but also tend to be 

more resistant to receive social support, kindness as well as compassion from others 

(Cozolino, 2006; Gilbert et al., 2011; Gilbert et al., 2014). Likewise, these results seemed 

to corroborate previous studies (e.g., Gilbert et al., 2014), and added to the literature 

highlighting the relationship between these maladaptive emotion regulation processes and 

eating psychopathological indicators.  

All of these associations were further examined in a path analysis which tested 

whether the mechanisms of self-judgment and fears of compassion from others mediated 

the impact of external shame on disordered eating attitudes and behaviours, while 

controlling for the effect of body mass index (BMI). This mediational model, 

demonstrated an excellent fit to the empirical data, explaining a total of 36% of the 
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variance of disordered eating behaviours. Hence, it was possible to verify that, while 

controlling for BMI, external shame had a direct effect on self-judgment and on fears of 

receiving compassion from others, as well as on eating psychopathology severity. 

Moreover, these maladaptive emotion regulation processes emerged as the mechanisms 

through which shame partially led to disordered body image and eating-related 

behaviours. More specifically, our results suggested that, although shame directly impacts 

on eating psychopathology, this adverse effect was partially explained by the mechanisms 

of self-judgment and fears of receiving compassion from others. Indeed, even though 

these maladaptive defensive responses, driven by shame, are intended to correct personal 

features and to protect the self (Gilbert & Irons, 2005), they may have paradoxical effects 

and promote extreme maladaptive behaviours (e.g., disordered eating). In this sense, 

extreme behaviours of control over one´s body and eating may emerge as compensatory 

strategies to strive for a secure social rank position and avoid shame, fuelled by 

maladaptive emotional processes (Gilbert, 2005b; Pinto-Gouveia et al., 2014) 

These findings cannot however be considered without taking into account some 

limitations. Firstly, the main limitation is the cross-sectional design of the study, which 

restrains the establishment of causal directions between the variables. Thus, future studies 

should be developed based on longitudinal designs to explore the attained associations 

between variables over time. Additionally, the use of self-report measures and of an 

online survey may be susceptible to biases. Therefore, it would be useful to include 

another assessment measures (e.g., interviews), in order to corroborate our findings. 

Furthermore, the study’s sample was only composed by women from the general 

population, thus precluding once again the generalization of the results. In this sense, our 

model should be replicated in different samples, namely clinical samples with eating and 

weight-related disorders and men samples. Finally, this study did not entirely cover the 
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multidetermined nature of eating psychopathology, thus it would be important to further 

explore different emotional regulation processes involved in the link between shame and 

disordered eating. 

To sum up, the present study seems to support that women who perceive that others 

view them negatively (e.g., inferior, inadequate, defectiveness) may endorse maladaptive 

emotion regulation strategies (such as harsh critical attitudes towards the self and higher 

resistance at receiving compassion from others), which may trigger disordered eating 

attitudes and behaviours  

These findings seem to have important clinical implications suggesting the relevance 

of developing self-compassionate attributes and skills, rather than adopting a self-

judgmental attitude, and emphasizing the importance of targeting mechanisms that block 

this adaptive and caring attitude (such as fears of compassion from others). Moreover, 

this is a pioneer study in the field of body image and eating-related psychopathology and 

seems to represent a new avenue for future research and for the development of 

intervention programs. 
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Language (usage and editing services)
Please write your text in good English (American or British usage is accepted, but not a mixture of
these). Authors who feel their English language manuscript may require editing to eliminate possible
grammatical or spelling errors and to conform to correct scientific English may wish to use the English
Language Editing service available from Elsevier's WebShop.

Sex and Sexuality
Appetite publishes research across the spectrum of biological to cultural influences on eating. Both
sorts of influences interact with sexuality. Appetite encourages attention to these interactions. To
this end, authors are asked: to use "sex" rather than "gender" to describe indicators of biological
sex, including sex chromosomes, gonads, internal reproductive organs, and external genitalia, and
to consider using, in addition to "male" and "female," "intersex" or "other" for combinations of these
indicators that do not fit male and female; and to use appropriate terms, such as gay, lesbian, bisexual,
transgender, etc., to describe subjects' sexuality if the research addresses this.

Submission
Our online submission system guides you stepwise through the process of entering your article
details and uploading your files. The system converts your article files to a single PDF file used in
the peer-review process. Editable files (e.g., Word, LaTeX) are required to typeset your article for
final publication. All correspondence, including notification of the Editor's decision and requests for
revision, is sent by e-mail.

Submit your article
Please submit your article via http://ees.elsevier.com/appetite/.

Referees
Please submit, with the manuscript, the names, addresses and e-mail addresses of three potential
referees along with your reasons for suggesting them. Note that the editor retains the sole right to
decide whether or not the suggested reviewers are used.

PREPARATION
NEW SUBMISSIONS
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.
As part of the Your Paper Your Way service, you may choose to submit your manuscript as a single file
to be used in the refereeing process. This can be a PDF file or a Word document, in any format or lay-
out that can be used by referees to evaluate your manuscript. It should contain high enough quality
figures for refereeing. If you prefer to do so, you may still provide all or some of the source files at
the initial submission. Please note that individual figure files larger than 10 MB must be uploaded
separately.

Appetite has published an editorial with guidelines on design and statistics, which authors are
encouraged to consult.

References
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 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.

Formatting requirements
There are no strict formatting requirements but all manuscripts must contain the essential elements
needed to convey your manuscript, for example Abstract, Keywords, Introduction, Materials and
Methods, Results, Conclusions, Artwork and Tables with Captions.
If your article includes any Videos and/or other Supplementary material, this should be included in
your initial submission for peer review purposes.
Divide the article into clearly defined sections.

Please ensure your paper has consecutive line numbering, this is an essential peer review
requirement.

http://webshop.elsevier.com/languageediting/
http://webshop.elsevier.com/languageediting/
http://cdn.elsevier.com/promis_misc/APPET_Guidelines.pdf
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Figures and tables embedded in text
Please ensure the figures and the tables included in the single file are placed next to the relevant text
in the manuscript, rather than at the bottom or the top of the file.

REVISED SUBMISSIONS
Number all the pages of the manuscript consecutively and make sure line numbers are included too.

Use of word processing software
Regardless of the file format of the original submission, at revision you must provide us with an
editable file of the entire article. Keep the layout of the text as simple as possible. Most formatting
codes will be removed and replaced on processing the article. The electronic text should be prepared
in a way very similar to that of conventional manuscripts (see also the Guide to Publishing with
Elsevier). 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.

Article structure
Subdivision - unnumbered sections
Divide your article into clearly defined sections. Each subsection is given a brief heading. Each heading
should appear on its own separate line. Subsections should be used as much as possible when cross-
referencing text: refer to the subsection by heading as opposed to simply 'the text'.

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

Material and methods
Provide sufficient detail to allow the work to be reproduced. Methods already published should be
indicated by a reference: only relevant modifications should be described.

Results
Results should be clear and concise.

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.

Conclusions
The main conclusions of the study may be presented in a short Conclusions section, which may stand
alone or form a subsection of a Discussion or Results and Discussion section.

Appendices
Appendices are not encouraged. Critical details of Method should be described in that section of the
manuscript.

Essential title page information
• Title. Concise and informative. Titles are often used in information-retrieval systems. Avoid
abbreviations and formulae where possible.
• 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. 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.
• Corresponding author. Clearly indicate who will handle correspondence at all stages of refereeing
and publication, also post-publication. Ensure that the e-mail address is given and that contact
details are kept up to date by the corresponding author.
• Present/permanent address. If an author has moved since the work described in the article was
done, or was visiting at the time, a 'Present address' (or 'Permanent address') may be indicated as
a footnote to that author's name. The address at which the author actually did the work must be
retained as the main, affiliation address. Superscript Arabic numerals are used for such footnotes.

http://www.elsevier.com/guidepublication
http://www.elsevier.com/guidepublication
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Abstract
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).

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 × 1328 pixels (h × w) or proportionally more. The image should be readable at a size of 5 ×
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 and Enhancement service to ensure the best
presentation of their images and in accordance with all technical requirements: Illustration Service.

Keywords
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.).

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].

It is not necessary to include detailed descriptions on the program or type of grants and awards. When
funding is from a block grant or other resources available to a university, college, or other research
institution, submit the name of the institute or organization that provided the funding.

If no funding has been provided for the research, please include the following sentence:

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. The one exception to this rule is that
energy may be expressed in kilocalories (kcal) or joules.

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).

http://www.elsevier.com/graphicalabstracts
http://webshop.elsevier.com/illustrationservices/ImagePolishing/gap/requestForm.cfm
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Footnotes
Footnotes should be used sparingly. Number them consecutively throughout the article. Many word
processors build footnotes into the text, and this feature may be used. Should this not be the case,
indicate the position of footnotes in the text and present the footnotes themselves separately at the
end of the article.

Artwork
Electronic artwork
General points
• Make sure you use uniform lettering and sizing of your original artwork.
• Preferred fonts: Arial (or Helvetica), Times New Roman (or Times), Symbol, Courier.
• Number the illustrations according to their sequence in the text.
• Use a logical naming convention for your artwork files.
• Indicate per figure if it is a single, 1.5 or 2-column fitting image.
• For Word submissions only, you may still provide figures and their captions, and tables within a
single file at the revision stage.
• Please note that individual figure files larger than 10 MB must be provided in separate source files.
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
Regardless of the application used, 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 the font or save the text as 'graphics'.
TIFF (or JPG): Color or grayscale photographs (halftones): always use a minimum of 300 dpi.
TIFF (or JPG): Bitmapped line drawings: use a minimum of 1000 dpi.
TIFF (or JPG): Combinations bitmapped line/half-tone (color or grayscale): a minimum of 500 dpi
is required.
Please do not:
• Supply files that are optimized for screen use (e.g., GIF, BMP, PICT, WPG); the resolution is too low.
• Supply files that are too low in resolution.
• Submit graphics that are disproportionately large for the content.

Color artwork
Please make sure that artwork files are in an acceptable format (TIFF (or JPEG), EPS (or PDF), or
MS Office files) and with the correct resolution. If, together with your accepted article, you submit
usable color figures then Elsevier will ensure, at no additional charge, that these figures will appear
in color online (e.g., ScienceDirect and other sites) regardless of whether or not these illustrations
are reproduced in color in the printed version. For color reproduction in print, you will receive
information regarding the costs from Elsevier after receipt of your accepted article. Please
indicate your preference for color: in print or online only. Further information on the preparation of
electronic artwork.

Illustration services
Elsevier's WebShop 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.

Tables
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.

References

http://www.elsevier.com/artworkinstructions
http://www.elsevier.com/artworkinstructions
http://www.elsevier.com/artworkinstructions
http://webshop.elsevier.com/illustrationservices
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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.g., after the reference list) under a
different heading if desired, or can be included in the reference list.

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 and Zotero, as well as EndNote. Using the word processor 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.

Users of Mendeley Desktop can easily install the reference style for this journal by clicking the following
link:
http://open.mendeley.com/use-citation-style/appetite
When preparing your manuscript, you will then be able to select this style using the Mendeley plug-
ins for Microsoft Word or LibreOffice.

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 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.
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:

http://citationstyles.org
http://citationstyles.org
http://www.mendeley.com/features/reference-manager
http://www.zotero.org/
http://endnote.com/downloads/styles
http://books.apa.org/books.cfm?id=4200067
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Cancer Research UK. Cancer statistics reports for the UK. (2003). http://www.cancerresearchuk.org/
aboutcancer/statistics/cancerstatsreport/ Accessed 13.03.03.

Journal abbreviations source
Journal names should be abbreviated according to the List of Title Word Abbreviations.

Video
Elsevier accepts video material and animation sequences to support and enhance your scientific
research. Authors who have video or animation files that they wish to submit with their article are
strongly encouraged to include links to these within the body of the article. This can be done in the
same way as a figure or table by referring to the video or animation content and noting in the body
text where it should be placed. All submitted files should be properly labeled so that they directly
relate to the video file's content. In order to ensure that your video or animation material is directly
usable, please provide the files in one of our recommended file formats with a preferred maximum size
of 150 MB. Video and animation files supplied will be published online in the electronic version of your
article in Elsevier Web products, including ScienceDirect. Please supply 'stills' with your files: you can
choose any frame from the video or animation or make a separate image. These will be used instead
of standard icons and will personalize the link to your video data. For more detailed instructions please
visit our video instruction pages. Note: since video and animation cannot be embedded in the print
version of the journal, please provide text for both the electronic and the print version for the portions
of the article that refer to this content.

Supplementary material
Supplementary material can support and enhance your scientific research. Supplementary files
offer the author additional possibilities to publish supporting applications, high-resolution images,
background datasets, sound clips and more. Please note that such items are published online exactly
as they are submitted; there is no typesetting involved (supplementary data supplied as an Excel
file or as a PowerPoint slide will appear as such online). Please submit the material together with the
article and supply a concise and descriptive caption for each file. If you wish to make any changes to
supplementary data during any stage of the process, then please make sure to provide an updated
file, and do not annotate any corrections on a previous version. Please also make sure to switch off the
'Track Changes' option in any Microsoft Office files as these will appear in the published supplementary
file(s). For more detailed instructions please visit our artwork instruction pages.

RESEARCH DATA
Database linking
Elsevier encourages authors to connect articles with external databases, giving readers access to
relevant databases that help to build a better understanding of the described research. Please refer
to relevant database identifiers using the following format in your article: Database: xxxx (e.g., TAIR:
AT1G01020; CCDC: 734053; PDB: 1XFN). More information and a full list of supported databases.

AudioSlides
The journal encourages authors to create an AudioSlides presentation with their published article.
AudioSlides are brief, webinar-style presentations that are shown next to the online article on
ScienceDirect. This gives authors the opportunity to summarize their research in their own words
and to help readers understand what the paper is about. More information and examples are
available. Authors of this journal will automatically receive an invitation e-mail to create an AudioSlides
presentation after acceptance of their paper.

Interactive plots
This journal enables you to show an Interactive Plot with your article by simply submitting a data
file. Full instructions.

Submission checklist
The following list will be useful during the final checking of an article prior to sending it to the journal
for review. Please consult this Guide for Authors for further details of any item.
Ensure that the following items are present:
One author has been designated as the corresponding author with contact details:
• E-mail address
• Full postal address
All necessary files have been uploaded, and contain:
• Keywords
• All figure captions

http://www.issn.org/services/online-services/access-to-the-ltwa/
http://www.sciencedirect.com
http://www.elsevier.com/artworkinstructions
http://www.elsevier.com/artworkinstructions
http://www.elsevier.com/databaselinking
http://www.elsevier.com/audioslides
http://www.elsevier.com/audioslides
http://www.elsevier.com/interactiveplots
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• All tables (including title, description, footnotes)
Further considerations
• Manuscript has been 'spell-checked' and 'grammar-checked'
• All references mentioned in the Reference list are cited in the text, and vice versa
• Permission has been obtained for use of copyrighted material from other sources (including the
Internet)
Printed version of figures (if applicable) in color or black-and-white
• Indicate clearly whether or not color or black-and-white in print is required.
For any further information please visit our Support Center.

AFTER ACCEPTANCE
Online proof correction
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.

Offprints
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 Webshop. Corresponding authors who have published their article 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
Track your submitted article
Track your accepted article
You are also welcome to contact the Elsevier Support Center.
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