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Abstract

Taking and posting selfies is a popular activity, with some individuals taking and sharing

multiple selfies each day. The influence of the selfie angle, as opposed to more traditional

photo angles such as the allocentric images we see in print media, on our aesthetic judge-

ments of images of bodies has not been explored. This study compared the attractiveness

and weight judgements that participants made of images of the same bodies taken from dif-

ferent visual angles over a series of four experiments (total N = 272). We considered how

these judgements may relate to disordered eating thoughts and behaviours. Selfies were

judged to be slimmer than images from other perspectives, and egocentric images were

judged to be the least attractive. The way participants rated bodies seen from different per-

spectives was related to their own disordered eating thoughts and behaviours. These results

contribute to our understanding of how we perceive the images we see on social media and

how these might be related to how we feel about our own and other people’s bodies.

Introduction

Selfies are synonymous with social media, yet little is known about the effect of viewing selfies

on how we feel about our own and others’ bodies. Taking and posting selfies is a popular activ-

ity, with participants in one study taking over eight selfies a day [1]. Yet research suggests that

selfies evoke criticism and are associated with a lack of authenticity and narcissism in the sub-

ject [2]. Selfies allow the poster to share social information and have control over photographic

and compositional aspects of the picture, thus they might have a strong impact on aesthetic

judgements [3]. The connection between selfies and social media is well-established, with

many selfies being taken with the intention to post them on social media platforms, such as

Instagram, Snapchat, or Facebook [4]. However, selfies make up a relatively small proportion

of the photos posted on Instagram (0.7%), so research should also consider how photos taken

from other perspectives influence aesthetic judgements [5].

Objectification theory suggests that when someone is objectified, they are perceived as, and

consequently behave as, an object instead of an individual person [6]. Social media users may

perceive those they see on social media as objects as opposed to people [7]. This could extend
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to the person posting the content, who begins to see themselves from the observers’ view as an

object, leading to self-objectification [8]. The objectifying elements found on social media may

make us more likely to make upwards comparisons, those that favour others, particularly in

terms of slimness and attractiveness, thus damaging our own body satisfaction [9, 10]. Selfies

in particular have the potential to be self-objectifying as we are likely to see them from the

viewpoint of the people who will be interacting with them, thus perceiving ourselves as a

photo to be ‘liked’ by others. Research indicates that much of the content posted by women on

social media is objectifying selfies (selfies containing an objectifying element, i.e., presenting

the person in the photo as a sexual object to be viewed by others), and the frequency of posting

these images is associated with trait levels of self-objectification [7]. Eating disorders (EDs)

have been found to be related to increased self-objectification and objectification of the body

[10].

There are several factors that influence attractiveness judgements, particularly in women,

including waist to hip ratio (WHR) and overall body fat (indexed by BMI) [11]. There are

mixed results in the literature regarding the importance of these factors [11–16]). However,

Singh [17] found that WHR was the key variable associated with attractiveness in women,

both in terms of personality characteristics and physical attractiveness. Research indicates that

an optimal WHR is closer to 0.7 [18].

Selfies have been differentiated from traditional (allocentric) portraits due to the fact that

they are taken by the subject of the picture [3]. As such these images have a unique viewing

perspective, which does not subscribe to fundamental principles traditionally applied to por-

trait photography [19] (also see [20]). Schneider and Carbon [3] demonstrated that whether a

selfie of the face is taken from above or below and left or right can influence how individuals

rate body weight of the subject, alongside other personality characteristics. They found that

body weight was judged as higher when the selfie of the face is taken from a lower perspective

compared to a higher perspective. The angle of a photograph cannot modulate the actual BMI

of the model but may influence the appearance of visual cues that relate to body weight.

Although in Schneider and Carbon’s study the images were isolating the face and thus would

not impact WHR, this is a key weight related cue of the body that could be impacted by visual

angle. Selfies can be taken to capture the best angles of the person in the photo, so might make

the WHR appear more optimal (closer to 0.7). This may mean that selfies are judged as slim-

mer and thus more attractive compared to allocentric (traditional media) images.

Lateral selfies gave rise to higher attractiveness ratings than frontal allocentric views of peo-

ple [3]. However, the study examining this was entirely based on the attractiveness of faces and

did not include the contribution of bodies towards these judgements, or whether other visual

perspectives used in social media images impact these judgments. Research suggests that on

dating applications such as Tinder men are more likely to use selfies taken from below,

whereas women are more likely to use selfies taken from above [21]. These results have been

partly replicated and extended to include selfies in other contexts such as Instagram. When

considering the context that selfies are posted in, women are more likely to post frontal selfies

on Tinder compared to Instagram, and men are less likely to post selfies from below on Insta-

gram [22]. This seems to suggest that the context and communication intentions related to

selfies influence the angle they are presented from; the authors suggest that selfies are a form of

non-verbal communication in this way [22]. On social media, for example, men and women

may use selfies taken from below or above respectively due to the role of partner height in

attracting potential partners [22]. Related to this is the advent of the selfie-stick. Selfie-sticks

are tools that allow us to take selfies from further away. This increased distance may have an

impact on aesthetic appraisal of the bodies viewed in selfies, as it enables a greater degree of
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variability in angle to create the optimal image. Alongside selfies, allocentric and egocentric

views of bodies are also commonly portrayed on social media [23].

The visual perspective from which we view a body may also modulate how bodies are

related to the self, for example bodies viewed from a first-person (egocentric) perspective are

more easily linked to one’s own body [24]. Previous research showed a significant interaction

between visual perspective and body size when participants were rating the attractiveness and

weight of bodies, in that large bodies were rated as significantly less attractive and larger when

seen from an allocentric perspective as opposed to an egocentric perspective [24]. This may

represent a self-bias in judgements made towards our own body for larger bodies, or simply

due to occlusion of weight-related visual cues from an egocentric perspective. Interestingly

there was a non-significant trend of the reverse pattern for slimmer bodies. It has been argued

that we tend to make self-promoting judgements of our own characteristics, but we make self-

deprecating judgements of our body size. Donaghue and Smith [25] explored whether this

extends to other physical attributes, such as attractiveness and sexiness. Participants made self-

enhancing judgements of their own attractiveness and sexiness, but self-deprecating judge-

ments of their own body size—they rated themselves as more overweight than ratings made of

them by others [25]. If egocentric images are associated with the self, they may be subject to

similar bias.

Negative evaluation of our own body alongside positive evaluation of others’ bodies as

viewed on social media platforms may make us more vulnerable to upwards social compari-

sons and thus body dissatisfaction. Recent research indicates that viewing more selfies is linked

to facial dissatisfaction, a relationship mediated by appearance comparisons such that selfies

are associated with facial dissatisfaction through increased appearance comparisons towards

these images [26]). However, this effect has not yet been explored in relation to bodies alone.

When we make aesthetic judgements, we typically look at bodies and faces together [27].

However, it has been found that face and body judgements do not interact when individuals

make an overall attractiveness judgement; instead, both make significant independent contri-

butions to overall attractiveness [27]. For women, both face and body components influence

overall attractiveness, which validates looking at attractiveness judgements of faces and bodies

together and individually [27]. Previous research indicates that visual perspective can influence

aesthetic judgements of bodies; this work builds on those findings by adding selfie angles and

specifically considering social media style images [24]. Some research indicates that faces may

provide more information used in attractiveness than bodies [28]. Therefore, as we are inter-

ested specifically in how social media style images influence feelings towards the body, we did

not include models’ faces; this may have resulted in participants rating the attractiveness of the

model based more heavily on judgements of their faces as opposed to aesthetic judgements of

the body.

There is a substantial body of evidence indicating that there is a link between exposure to

images of the thin-ideal, body dissatisfaction and disordered eating [29]. Research indicates

that this is the case not just for traditional media, like TV and magazines, but also for social

media [30]. It seems that being exposed to appearance related images on social media plat-

forms like Instagram has a detrimental effect on body satisfaction, and is linked to disordered

eating, particularly amongst women [31]. The precise mechanisms of this relationship are not

clear, but the effect may be related to making more upwards social comparisons when viewing

bodies that are deemed more attractive than the viewer’s own body [32]. To date there is no

research available that has explored the effects of specific kinds of social media image, such as

selfies, on body satisfaction and disordered eating. Should selfies be judged in different ways to

other images, though, they may have a more powerful influence on body satisfaction and risk

for disordered eating.

PLOS ONE Do selfies make women look slimmer? The effect of viewing angle on aesthetic judgments of women’s bodies

PLOS ONE | https://doi.org/10.1371/journal.pone.0291987 October 11, 2023 3 / 30

https://doi.org/10.1371/journal.pone.0291987


This study aimed to consider how people judge social media style content of bodies cap-

tured from different visual perspectives in a series of four separate experiments. Previous

research found that selfies of faces were judged as more attractive [33, 34] and that egocentric

images of large bodies were judged as more attractive and slimmer [24]. Based on this research

it is hypothesised that selfies will be deemed more attractive and slimmer than both allocentric

and egocentric images of the same bodies. We include four different visual angles of the body

in an attempt to adequately capture the different kinds of images that are available on social

media. Typically, social media platforms include photos taken by another person in an allo-

centric view, photos taken of one’s own body from an individual’s own perspective (an egocen-

tric view), and selfies taken either at arm’s length or with a selfie-stick. Secondly, based on

previous research indicating that participants judge others’ bodies as thinner if they have an

eating disorder [35], and that social media particularly affects those vulnerable to disordered

eating [31, 36] it was hypothesised that aesthetic and weight judgements of social media style

body images (particularly selfies) will be related to participants’ disordered eating symptom-

atology (Eating Disorder Examination Questionnaire (EDE-Q) score), such that aesthetically

favourable judgements for selfies (attractiveness and slimness) would be stronger for those

participants with greater ED vulnerability. Finally, based on previous findings suggesting that

WHR and BMI may be important cues in judging attractiveness in women, and given that

assumed WHR may change based on the perspective a photo is taken from (unlike BMI), it

was hypothesised that differences in WHR between the perspectives will relate to differences in

attractiveness judgements across perspectives. Previous research indicates that the optimal

WHR is close to 0.7 [37]. Therefore, we anticipate that visual changes in WHR from changes in

perspective that are closer to 0.7 will be associated with increased attractiveness judgements.

Research indicates that appearance pressures and patterns of body satisfaction differ between

men and women, and that body ideals may be more strongly linked to other factors, such as sex-

ual orientation, in men compared to women [38]. Women are typically subject to the thin-ideal,

whereas for men muscularity, leanness, or both may be the dominant appearance ideal [39].

Alongside these differences in appearance pressures, there may also be differences in the way

men and women present themselves on social media [22]. Due to this, and the relatively larger

amount of women who use social media [40, 41] we focus solely on women in this study.

General methods

Ethics statement

Ethical approval for all experiments within this study was granted by the Departmental Ethics

Board in the Psychology Department at the University of York. Written informed consent was

given by all participants who took part.

Participants

Participants were recruited via adverts on social media and through a departmental system to allow

students to participate in experiments to gain course credit. All participants who took part were stu-

dents at the university. All four experiments had the same inclusion criteria (identifying as a

woman, being 18 and over) and exclusion criteria (history of an eating disorder, being under 18).

Materials

Measures. Eating Disorder Examination Questionnaire 6.0 (EDE-Q). The EDE-Q is a

28-item self-report questionnaire that assesses eating disorder symptoms in the last 28 days

[42, 43]). It traditionally uses four subscales (Restraint, Eating Concern, Shape Concern, and

PLOS ONE Do selfies make women look slimmer? The effect of viewing angle on aesthetic judgments of women’s bodies

PLOS ONE | https://doi.org/10.1371/journal.pone.0291987 October 11, 2023 4 / 30

https://doi.org/10.1371/journal.pone.0291987


Weight Concern) as well as a global score, which is calculated from the mean of the four sub-

scale scores. However, more recent research indicates that a three-factor model is a better fit

for the data, especially in non-clinical samples [24, 39]. Based on this, we use a three-factor

model that combines the two Shape Concern and Weight Concern factors into one. Partici-

pants rate items on a 7-point Likert scale, with higher scores indicating higher eating disorder

psychopathology. There are six items that relate to the frequency of eating disorder attitudes

and behaviours in the past 28 days, which do not contribute to the subscale or global scores

but provide information on some core eating disorder behaviours such as laxative use and self-

induced vomiting. These are not used in this study. This is partly for ethical reasons, as the

responses to these questions do not contribute to the subscale scores, and partly as the infor-

mation collected often provided detailed qualitative responses to the questions. Research has

established acceptable levels of internal consistency for global and subscale scores of this three-

factor model in men and women, alongside the reliability of the scale [24, 39]. Experiments

one to three used this scale.

Stimuli

Colour photographs were taken of 10 female models’ bodies (excluding the head) standing

against a white backdrop from different angles on a Samsung tablet. The models were students

attending the Psychology department at the University of York and received course credit for

taking part. Model BMI ranged from 18.5 to 30.6 (M = 22.46, SD = 4.23). Models were asked to

wear form-fitting clothes that they would exercise in. Most models wore leggings and a form-fit-

ting vest top. Models stood with their arms loosely by their sides with their right leg pointed

slightly outwards to simulate photos commonly seen on social media. This pose was maintained

for every photograph. For the allocentric angle, the experimenter stood roughly two metres in

front of the model capturing the whole body. The photo for the egocentric angle was taken by

the model by angling the camera down towards the body from just below the chin. The selfie-

stick angle photo was again taken by the model by holding the selfie-stick an arm’s length away

from the body in front of them. The model took the selfie angle with the tablet held in their left

hand an arms-length away angled from above (see Fig 1). Experiments one to three used stimuli

from the selfie category and one of the three other categories. Experiment four used all stimuli.

Procedure

Participants accessed all of the experiments via a personalised link through Qualtrics (Qual-

trics, Provo, UT) that was sent to their university email address. When following the link, par-

ticipants first answered demographic questions regarding age, gender, and nationality,

followed by instructions for the experimental task. Within each block, they were presented

with 10 images of bodies from the same visual perspective in succession and for each image

were asked to rate the attractiveness and weight of these bodies on a visual analogue scale

(VAS) ranging from 0 to 100 (in separate blocks). The VAS were anchored with ‘Very Unat-

tractive’ and ‘Very Attractive’ for the attractiveness ratings, and ‘Very Underweight’ and ‘Very

Overweight’ for the weight ratings. Participants used their mouse to select the position on the

scale that they felt best represented the attractiveness or weight of the body in the photo that

was displayed. The image was present on the screen for as long as the participant took to make

the judgements. After the judgement was made, the next photo and VAS were displayed. All

images were optimized to fit the screen that the participant was viewing them on (participants

could access the questionnaire using their smartphone or computer).

Participants judged weight and attractiveness for two perspectives in each of the first three

experiments, thus the experiment consisted of four separate experimental blocks: eg selfie
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weight judgments, selfie attractiveness judgments, allocentric weight judgements and allo-

centric attractiveness judgments. The order of these blocks was randomised and images within

the blocks were also presented in a random order. Participants saw each image once, thus

viewing ten images in each condition/block, 40 trials overall for experiments one to three. In

experiment four, participants were shown all images across each condition and were asked to

make aesthetic judgements of each one (80 trials overall).

Participants then completed the EDE-Q and recorded their own self-reported weight and

height (to calculate BMI) before finishing the questionnaire and debrief. BMI was calculated to

compare participants to the general population (we did not compare participant and model

BMI.) Weight and height were completed at the end of the study along with the EDE-Q to mit-

igate any potential effect of answering these body focussed questions on aesthetic judgements

during the experiment, aside from for experiment four, for which the EDE-Q was not com-

pleted due to time constraints.

Data analysis

Firstly, in experiments one to three we calculated the EDE-Q subscale scores for each partici-

pant by taking the mean of the relevant items for each subscale (Carey et al. 2019 [24]). We

Fig 1. Example stimuli: Selfie (top left), allocentric (top right), egocentric (bottom left), and selfie-stick (bottom right)

perspectives.

https://doi.org/10.1371/journal.pone.0291987.g001
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treat the EDE-Q scores as ordinal data, as is the norm in the ED literature (Wu & Leung, 2017

[44]; Jennings & Phillips, 2017 [45]). In line with other studies in the field, we checked EDE-Q

scores for normality. We then calculated the separate mean scores for weight and attractive-

ness ratings for each image within each perspective. This is calculated by taking the mean rat-

ing for each stimuli across participant responses, for both weight and attractiveness ratings, so

each stimuli had an average weight and attractiveness score across participants. We used

paired samples t-tests (or their non-parametric equivalents) to calculate whether the differ-

ences in aesthetic ratings were different across perspectives. When calculating normality, we

expect that EDE-Q scores and accompanying responses will be non-normal, based on previous

studies using a similar demographic. We also implemented non-parametric statistics to reduce

the impact of skewed data. For this reason, we do not analyse outliers.

We directly tested the hypothesis that aesthetic and weight judgements will be related to

eating disorder symptomatology by assessing if there were significant correlations between

EDE-Q scores and the differences in attractiveness and weight judgements between selfies and

the other (comparison) perspectives. To this aim, we first calculated difference scores in attrac-

tiveness and weight ratings between the two image types.

A power analysis was conducted using R studio (package pwr) [46]) based on detecting a

medium effect size in paired samples t-tests (as shown in previous studies comparing attrac-

tiveness and weight ratings [24]). This suggested that the first three experiments would need at

least 33 participants (power = 0.80, alpha of .050, d = 0.50).

We took waist and hip measurements in each photo to calculate WHR. Waist measure-

ments were identified as the width across the body at the smallest visible point of the lower

torso. Hip measurements were identified as the widest point of the lower torso below the waist

at the top of the thighs. We then tested the hypothesis that WHR will be related to attractive-

ness judgements, by assessing correlations between differences in WHR and differences in

attractiveness judgements across perspectives. Specific details on this process can be found in

each experiment’s data analysis section.

Results

Participants

Table 1 shows BMI and age of the participant samples for each of the four experiments.

Experiment one–Selfie vs allocentric. The first experiment specifically aimed to examine

differences in attractiveness and weight judgments between selfie images and more traditional

allocentric images.

Experiment one (Selfie vs allocentric) methods. Participants. In total 69 participants meeting

the inclusion and exclusion criteria were recruited. All demographic information was taken as

self-reported (see Table 1 for sample details).

Data analysis. We followed the analysis steps laid out above. To directly test hypotheses

that selfies will be judged as more attractive and slimmer than allocentric images, we compared

the stimuli across perspectives on attractiveness and weight ratings using pairwise

Table 1. A table showing means and standards deviations (SD) of age and BMI for each experiment.

N BMI (SD) Age (SD)

Experiment 1 69 22.59 (3.95) 19.32 (1.54)

Experiment 2 50 21.72 (3.47) 18.98 (1.06)

Experiment 3 44 22.61 (3.07) 19.16 (2.00)

Experiment 4 109 21.82 (3.54) 19.22 (1.56)

https://doi.org/10.1371/journal.pone.0291987.t001
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comparisons. If data were normally distributed, we used paired samples t-tests and Pearson’s r

correlations. If data were not normally distributed, we used Wilcoxon signed rank tests and

Kendall’s tau correlations. Bonferroni correction was used for multiple comparisons.

Attractiveness difference scores were calculated by subtracting attractiveness scores for allo-

centric images from selfie images such that positive scores represented greater attractiveness

judgements for selfie images and negative scores represented greater attractiveness for allo-

centric images. The reverse calculation was done for the weight rating such that positive scores

represent slimmer judgements for selfies and negative scores represent slimmer scores for allo-

centric images.

To examine the relationships between WHR and attractiveness ratings we subtracted WHR

for allocentric images from selfie images and correlated these with the attractiveness differ-

ences as calculated above. Because the majority of the bodies in our stimuli had a WHR > .07

and we anticipate that selfies would be associated with more optimal WHR, negative correla-

tions between attractiveness and WHR differences would represent relationships in the pre-

dicted direction (greater attractiveness would be associated with WHR’s closer to optimal in

selfie images).

Experiment one (Selfie vs allocentric) results. Data for all variables (attractiveness judge-

ments, weight judgements, differences in attractiveness judgements across perspectives, differ-

ences in weight judgements across perspectives, and EDE-Q scores) were not normally

distributed, according to Shapiro-Wilk tests (largest p value: p = .021) and analysis of histo-

grams. Because of this, Wilcoxon signed-rank tests were used.

In line with our hypotheses a Wilcoxon signed-rank test showed a significant difference in

weight ratings between allocentric and selfie images (W = 387.00, p< .001, rank-biserial corre-

lation = -0.68 [47] such that selfie images were judged to be slimmer than allocentric images

(see Table 2 and Fig 2). However, contrary to the hypothesis that selfies would be judged as

more attractive compared to allocentric images, a second Wilcoxon signed-rank test showed

no significant difference in attractiveness ratings between the conditions (W = 879.50, p =

.073, rank-biserial correlation = -0.25; see Table 2 and Fig 3).

We calculated means and standard deviations of WHR in the selfie (M = 0.91, SD = 0.05,

range = 0.84–1.03) and allocentric (M = 0.80, SD = 0.08, range = 0.68–0.90) conditions. Con-

trary to the hypothesis that WHR would be related to attractiveness ratings, differences in

WHR measured in the images across perspectives (selfie and allocentric) were not correlated

with differences in attractiveness judgements (τb = -0.22, p = .536).

The EDE-Q subscales demonstrated good internal consistency in this sample using both

Mcdonald’s ω and Cronbach’s alpha (Shape and Weight Concern ω = .939, α = .937; Preoccu-

pation and Eating Concern ω = .714, α = .708; Restraint ω = .0.764, α = .0.735) [48, 49].

Differences in attractiveness and weight judgements were correlated with the three EDE-Q

subscale scores, using Kendall’s tau. Contrary to the hypothesis that those with higher EDE-Q

scores would judge selfies as slimmer than allocentric images, there were no significant corre-

lations between weight differences and Restriction scores, Shape and Weight Concern scores,

or Preoccupation and Eating Concern scores (see Table 3).

Table 2. Showing means and standard deviations for weight and attractiveness ratings for selfies and allocentric

images.

M SD

Selfie Weight 45.07 7.00

Allocentric Weight 48.86 5.20

Selfie Attractiveness 54.90 11.72

Allocentric Attractiveness 55.58 11.74

https://doi.org/10.1371/journal.pone.0291987.t002
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Similarly for the attractiveness ratings, there was no significant correlation found between

attractiveness differences and Restriction scores. However, there were significant correlations

between attractiveness differences and Shape and Weight Concern scores and between attrac-

tiveness differences and Preoccupation and Eating Concern scores (see Table 3), such that

greater SWC and PEC scores were related to greater attractiveness ratings for selfies compared

Fig 2. Violin plots with box plots and data points showing weight ratings across selfies and allocentric images.

https://doi.org/10.1371/journal.pone.0291987.g002

Fig 3. Violin plots with box plots and data points showing attractiveness ratings across selfies and allocentric

images.

https://doi.org/10.1371/journal.pone.0291987.g003
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to allocentric images. This partially supported the hypothesis that those with higher EDE-Q

scores would judge selfies as more attractive.

Experiment one (Selfie vs allocentric) discussion. In this experiment we found that selfies

were judged to be slimmer than allocentric images, as hypothesised. Contrary to our other

hypothesis, we found no significant differences in attractiveness ratings between the selfie and

allocentric angles. There was also partial support for the disordered eating hypotheses in that

differences in attractiveness judgements were positively correlated with Shape and Weight

Concern scores and Preoccupation and Eating Concern scores (although not with Restriction

scores). However, there were no significant correlations between weight judgement differences

and of the EDE-Q scores. Contrary to our hypothesis, there was not a significant correlation

between WHR and differences in attractiveness judgements.

Given the importance of the thin ideal when evaluating attractiveness, it is somewhat sur-

prising that the perceived differences in weight between visual angles did not translate into dif-

ferences in attractiveness judgements. Interestingly, some research indicates that one’s own

internalization of the thin ideal and own body satisfaction influences how thinness relates to

attractiveness judgements, however this primarily related to mate attractiveness [50]. Research

focusing on how women judge the bodies of other women indicates that one’s own degree of

thin-ideal internalization influences aesthetic judgements of bodies, and thus thinness doesn’t

necessarily lead to the judgement of being more attractive, at least in healthy participants [51].

Recently we have seen an increased emphasis on leanness, or the combination of thinness and

muscularity, when determining attractiveness [52]. It may be that selfies were judged to be

slimmer, but muscularity wasn’t affected and therefore they were not judged to be more attrac-

tive. However, that judgements of slimness were affected could indicate that these images have

the potential to be more damaging to those who are already vulnerable to disordered eating.

This is supported by the correlations between attractiveness judgements and EDE-Q subscale

scores; although across the entire sample selfies were judged as slimmer, it was only for those

who have higher eating disorder cognitions and behaviours (weight, shape and eating concern)

that this increased perceived slimness is associated with increased attractiveness.

Differences in WHR were not related to differences in attractiveness judgements. This is

not surprising given that there were no significant differences in attractiveness judgements

across perspectives. Research indicates that an unhealthy weight and WHR is preferred (partic-

ipants preferred underweight women with an accentuated waist) [53]. Models in this experi-

ment came from across a range of body shapes, and this may have influenced the ways that

attractiveness judgements were made about them. Other research suggests that there are multi-

ple attractiveness cues that one considers when making aesthetic judgements, such as thigh

girth–height index, waist:chest ratio, height, and BMI, with the latter cues having the greatest

influence for some participants [54]. The current experiment only included images from 10

models, which may have been insufficient to detect nuances in the effect of WHR on

Table 3. Showing results of correlations between differences in aesthetic judgements across perspectives and

EDE-Q subscale scores.

τb p
Weight Ratings Differences with Restriction Score 0.10 .262

Weight Ratings Differences with Shape and Weight Concern Scores 0.14 .086

Weight Ratings Differences with Preoccupation and Eating Concern Scores 0.13 .121

Attractiveness Differences with Restriction Scores 0.15 .090

Attractiveness Differences with Shape and Weight Concern Scores 0.21 .011

Attractiveness Differences with Preoccupation and Eating Concern Scores 0.23 .009

https://doi.org/10.1371/journal.pone.0291987.t003
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attractiveness ratings, given the other potential influencing factors that were we did not mea-

sure or were not affected by the change in visual angle.

Research indicates that exposure to social media negatively affects body satisfaction [55].

Given that our results indicate that selfies are perceived as slimmer than allocentric images

(the ones most often seen in traditional media), and that there is an established negative effect

of viewing traditional media images on body satisfaction [56], it may be that this aesthetic

judgement difference could contribute to the detrimental effects of social media on body

image. However, images from other perspectives are often seen on social media too, and com-

paring allocentric images and selfies provides only limited understanding. Egocentric images

(pictures taken of the body as if from the location of the eyes in the head) are another example

of image types found on social media platforms. Viewing the body from an egocentric perspec-

tive is thought to be more readily associated with the self [55]. Previous research indicates that

we often make self-biased judgements around attractiveness, such that women tend to judge

themselves as less attractive than they believe others would judge them [57]. However, previ-

ous studies examining attractiveness ratings of bodies from an egocentric perspective have

found images of large bodies to be judged as slimmer and more attractive compared to the

same bodies viewed from an allocentric perspective [24]. This might be because physical mark-

ers of size for larger bodies are occluded when viewed from an egocentric perspective. In the

next study, we therefore compared weight and attractiveness ratings for selfies and egocentric

images. Due to the range of body sizes used in the current stimuli (as opposed to large bodies

only), we do not anticipate occlusion of weight related visual cues to have a significant impact

on weight and attractiveness ratings, instead we predict that selfies will be judged as more

attractive compared to egocentric images of the same bodies. This is partly due to negative

self-bias [57] and partly due to a positive bias for selfie images.

Experiment two–Selfie vs egocentric. Experiment two (Selfie vs egocentric) methods. Par-
ticipants. A total of 50 participants were recruited for experiment two. See Table 1 for demo-

graphic information.

Procedure. The procedure for experiment two was identical to that described for experi-

ment one except that participants were exposed to either selfies or egocentric images.

Data analysis. We had an identical analysis plan as described above, this time comparing

egocentric to selfie images. Furthermore, to examine the difference in aesthetic and weight rat-

ings for selfies compared to egocentric images related to eating disorder psychopathology and

WHR we calculated difference scores in attractiveness and weight ratings between the two

image types. Attractiveness differences were calculated by subtracting scores for egocentric

images from selfie images such that positive scores represented greater attractiveness judg-

ments for selfie images and negative scores represented greater attractiveness judgements for

egocentric images. The reverse calculation was done for the weight ratings such that positive

scores represent slimmer judgements for selfies and negative scores represent slimmer scores

for egocentric images

Experiment two (Selfie vs egocentric) results. According to Shapiro-Wilk tests and examina-

tion of histograms, selfie weight averages, selfie attractiveness averages, egocentric attractive-

ness averages, Restriction subscale scores, Shape and Weight Concern subscale scores, and

Preoccupation and Eating Concern subscale scores were not normally distributed (greatest p
value: p = .045). Because of this, we used Wilcoxon signed-ranks tests and Kendall’s tau for

analysis.

In line with our hypotheses, Wilcoxon signed-ranks tests showed that selfies were judged as

slimmer compared to egocentric images (W = 121.50, p = .002, rank-biserial correlation =

-0.81; see Table 4 and Fig 4)) and were also judged to be more attractive compared to egocen-

tric images (W = 923.50, p = .002, rank-biserial correlation = 0.51; see Table 4 and Fig 5).
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We calculated means and standard deviations of WHR in the selfie (M = 0.91, SD = 0.05,

range = 0.84–1.03) and egocentric (M = 0.98, SD = 0.07, range = 0.91–1.08) conditions. As

anticipated, differences in WHR were significantly correlated with differences in attractiveness

judgements across perspectives (r = -0.64, p = .047), such that more optimal WHR was related

to higher attractiveness judgements for selfie images compared to for egocentric images. Given

the ranges of WHR for these conditions, this relationship represents increased attractiveness

being associated with more optimal WHR measured in the selfie images.

The EDE-Q subscales demonstrated good internal consistency in this sample using both

Mcdonald’s ω and Cronbach’s alpha (Shape Concern and Weight Concern ω = .958, α = .956;

Eating Concern ω = .884, α = .875; Restraint ω = .0.886, α = .0.875).

Difference scores were then correlated with EDE-Q subscale scores, using Kendall’s tau.

Contrary to the hypotheses that those with high EDE-Q scores would judge selfies as slimmer

and more attractive there were no significant correlations between weight differences and

EDE-Q subscale scores (see Table 5.) There were also no significant correlations between

attractiveness differences and any of the EDE-Q subscale scores (see Table 5).

Experiment two (Selfie vs egocentric) discussion. Selfies were judged to be both more attrac-

tive and slimmer than bodies photographed from an egocentric perspective, however there

were no significant correlations between these differences in aesthetic judgements and disor-

dered eating thoughts and behaviours. This contrasts with experiment one, in which

Table 4. Showing means and standard deviations of aesthetic judgements for selfies and egocentric images.

M SD

Selfie Weight Rating 44.47 6.15

Egocentric Weight Rating 48.70 5.02

Selfie Attractiveness Rating 57.22 7.76

Egocentric Attractiveness Rating 53.38 8.78

https://doi.org/10.1371/journal.pone.0291987.t004

Fig 4. Violin plots with box plots and data points showing weight ratings across selfies and egocentric images.

https://doi.org/10.1371/journal.pone.0291987.g004
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attractiveness differences were related to disordered eating thoughts and behaviours. WHR

was significantly correlated with attractiveness judgements, such that more optimal WHR was

related to higher attractiveness judgements in selfie compared to egocentric images.

There are various possible explanations for the preference for selfies in terms of attractive-

ness and weight judgements. Some of these may be similar to the reasons that selfies were pre-

ferred to allocentric images in experiment one. Selfies may be a more flattering angle, but they

may also endorse typically attractive characteristics such as openness and friendliness [58].

However, because we find a difference in both weight and attractiveness judgments along with

an absence of correlation between attractiveness and eating disorder throughs and behaviours

as seen in experiment one, this may suggest a slightly different mechanism explaining the

results. Thus, we speculate that these results are not primarily driven from a preference for

selfies, but from a bias against egocentric images. Egocentric images are taken from the per-

spective of somebody looking down at their own body, which may therefore be associated

more strongly with the self compared to the selfie images of the same bodies. Based on this, a

preference for the selfies compared to egocentric images may be in part driven by the negative

bias towards the own body that has been found in female participants [57]. If the egocentric

Fig 5. Violin plots with box plots and data points showing attractiveness ratings across selfies and egocentric

images.

https://doi.org/10.1371/journal.pone.0291987.g005

Table 5. Showing correlations between differences in aesthetic judgements across perspectives and EDE-Q sub-

scale scores.

τb p
Weight Differences with Restriction Scores 0.08 .458

Weight Differences with Shape and Weight Concern Scores 0.10 .307

Weight Differences with Preoccupation and Eating Concern Scores 0.08 .430

Attractiveness Differences with Restriction Scores -0.01 .899

Attractiveness Differences with Shape and Weight Concern Scores -0.05 .645

Attractiveness Differences with Preoccupation and Eating Concern Scores -0.03 .747

https://doi.org/10.1371/journal.pone.0291987.t005
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image is associated with the self, participants may have applied this bias and thus judged these

images as less slim and attractive. Thus, the higher attractiveness and lower weight ratings for

selfies may be due to egocentric images being judged as larger and less attractive. This may

also go some way to explaining why selfies were not judged to be more attractive than allo-

centric images, despite being judged as slimmer. An allocentric image may not tap into the

self-bias in the same way that an egocentric image does, thus results might be based on a bias

against the egocentric images.

There may also be changes in perceived body morphology driven specifically by the egocen-

tric angle that influences these judgments given that WHR difference between the perspectives

related to attractiveness judgments in this experiment. This correlation suggests that the way

the body physically appears from an egocentric angle compared to a selfie influences aesthetic

judgments made about the body. Putting this into the context of previous results that show a

favourable effect of egocentric angles for larger bodies, this might suggest that although

weight-related cues for large bodies may be occluded from this viewpoint, other attractiveness

cues more important for other body sizes, may appear less optimal viewed egocentrically.

Indeed, in the previous study that directly compared egocentric and allocentric perspectives of

slim and large bodies, although they found more positive judgments for large bodies from an

egocentric perspective, they also found a non-significant trend in the opposite direction (more

negative judgments for egocentric images) for slim bodies [24]. The greater variability in body

size, along with the different comparison stimuli (selfie) and greater statistical power from the

larger sample size in the current experiment, may be why we found significantly lower weight

and attractiveness ratings for egocentric images, which was only a trend for slim bodies in the

previous study. Similarly, the egocentric angle focuses attention on chest and stomach size,

two areas that typically play a role in attractiveness and weight judgements [16, 59]. Having

the stomach and chest areas in focus via the egocentric angle may have influenced the way in

which participants viewed bodies from this perspective as larger and less attractive. Indeed,

such changes in the way the body physically appears from an egocentric angle may contribute

to negative self-bias reported in women’s judgments towards their own body [57] as well as

reports of body size underestimation recorded in overweight participants [60]. Depending on

the body size and shape, different aspects of the body may be visible or accentuated, resulting

in differing aesthetic judgments at this angle.

Another key difference between egocentric and selfie images is the relative distance from

the body from which the image is taken. Research into face perception has shown that the dis-

tance the face is from the camera affects attractiveness judgements, with photos of faces taken

from further away being deemed as more attractive and associated with more positive person-

ality traits (e.g., trustworthiness) than images of faces for which the photograph was taken

close up [31, 34]). Here the egocentric images are taken from much closer to the body com-

pared to selfies. Moreover, when considering the allocentric images from experiment one, it

may be that an absence of difference in attractiveness between the two image types could be

driven by distance that the photo is taken from the body. Allocentric images are taken at dis-

tances further from the body compared to selfies in order to capture the entire body from that

angle and due to not being restricted by the length of the arm. This may mean that any positive

effect of the selfie angle may be cancelled out by an equivalent positive (aesthetic) effect of the

further distance from the body in an allocentric image. It may not be the angle per se that is

influencing the weight and attractiveness judgments, but the distance that the body is from the

camera. However, selfies are not only taken by holding the camera away from you with your

arm. As social media and platforms like Youtube developed, along with the tendency to take

photos or videos from this perspective, other tools for capturing this kind of content were cre-

ated. One such tool is the selfie-stick. These are commonly used by content creators whose
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images participants may view on social media. The selfie-stick allows for the unique selfie

angle with an increased distance from the body. Therefore, the next experiment will compare

aesthetic judgements of selfies and images taken with a selfie-stick. This will allow us to com-

pare selfie images of the body taken from close to the body to selfie images taken at from fur-

ther away. If distance influences perception of the body in the same way as has been recorded

for faces, we predict that selfies taken with a selfie-stick would be judged as slimmer and more

attractive.

Experiment 3 –Selfie vs selfie-stick. Experiment three (Selfie vs selfie-stick) methods. Par-
ticipants. For experiment three a total of 44 participants were recruited based on the same

power analysis as reported for experiments one and two. For participant demographics please

see Table 1.

Materials. Procedure. The procedure for experiment three was identical to that described

for experiments one and two except that participants were shown either selfies or selfie-stick

images.

Data analysis. An identical analysis plan was used as described for experiments one and

two. However, because we predicted that selfie-stick images would be rated more favourably

(slimmer and more attractive) compared to traditional selfies, attractiveness difference scores

were calculated by subtracting scores for selfie images from selfie-stick images such that posi-

tive scores represented greater attractiveness ratings for selfie-stick images and negative scores

represented greater attractiveness ratings for selfie images. The reverse calculation was done

for the weight rating such that positive scores represent slimmer judgements for selfie-stick

images and negative scores represent slimmer scores for selfie images. This means that positive

scores were in the direction of our hypotheses, whereas negative scores represent the opposite

relationship for both sets of correlations. For the WHR we subtracted WHR for selfie images

from the WHR from selfie-stick images. Therefore, negative correlations represented relation-

ships in the direction of our hypothesis (greater attractiveness being associated with more opti-

mal WHR for selfie-stick images).

Experiment three (Selfie vs selfie-stick) results. Shapiro-Wilk tests and examination of histo-

grams showed that selfie weight average ratings, selfie attractiveness average ratings, weight

rating differences, Restriction scotwres, and Preoccupation and Eating Concern scores were

not normally distributed (largest p value: p = .023). Based on this Wilcoxon signed-rank tests

and Kendall’s tau were used.

Contrary to the hypothesis that selfie-stick images would result in slimmer ratings com-

pared to regular selfies a Wilcoxon signed-rank test showed that there was no significant dif-

ference in weight ratings between selfies and selfie-stick images (W = 350.50, p = .141, rank-

biserial correlation = -0.26; see Table 6 and Fig 6). However, in line with the hypothesis that

selfies taken with a selfie-stick would be judged as more attractive than those taken without a

selfie-stick, a Wilcoxon signed-rank test showed that selfie-stick images were judged to be

more attractive than regular selfie images (W = 232.00, p = .006, rank-biserial correlation =

-0.49; see Table 6 and Fig 7).

Table 6. Showing aesthetic judgements for selfies and selfie-stick images.

M SD

Selfie Weight Rating 46.69 6.53

Selfie-Stick Weight Rating 48.17 4.40

Selfie Attractiveness Rating 53.44 8.69

Selfie-Stick Attractiveness Rating 56.52 9.62

https://doi.org/10.1371/journal.pone.0291987.t006
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We calculated means and standard deviations of WHR in the selfie (M = 0.91, SD = 0.54,

range = 0.84–1.03) and selfie-stick (M = 0.83, SD = 0.05, range = 0.74–0.97) conditions. In line

with the hypothesis that WHR would be related to attractiveness ratings, differences in WHR

measured between the two types of images were significantly correlated with attractiveness

Fig 6. Violin plots with box plots and data points showing weight ratings across selfies and selfie-stick images.

https://doi.org/10.1371/journal.pone.0291987.g006

Fig 7. Violin plots with box plots and data points showing attractiveness ratings across selfies and selfie-stick

images.

https://doi.org/10.1371/journal.pone.0291987.g007
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scores (r = -0.71, p = .022), such that more optimal WHR was related to higher attractiveness

judgements for selfie-stick images compared to for selfies.

The EDE-Q subscales demonstrated good internal consistency in this sample using both

Mcdonald’s ω and Cronbach’s alpha (Shape Concern and Weight Concern ω .926, α = .922;

Eating Concern ω = .834, α = .803; Restraint ω = .0.825, α = .0.811).

Weight and attractiveness difference scores were correlated with subscale scores of the

EDE-Q. There were no significant correlations between weight differences and Restriction

scores, between weight differences and Shape and Weight Concern scores, or between weight

differences and Preoccupation and Eating Concern scores (see Table 7). There were no signifi-

cant correlations between attractiveness differences and Shape and Weight Concern scores or

attractiveness differences and Preoccupation and Eating Concern scores, however, there was a

significant correlation between attractiveness differences and Restriction scores such that

higher Restriction scores were associated with greater attractiveness ratings for selfie-stick

compared to regular selfie images (see Table 7).

Experiment three (Selfie vs selfie-stick) discussion. In this experiment, selfie-stick images

were judged to be more attractive than selfies, but there were no differences in weight judge-

ments across perspectives. There were significant correlations between differences in attrac-

tiveness scores across perspectives and the amount of restriction-related thoughts and

behaviours participants reported. There were no significant correlations between differences

in weight judgements and disordered eating, which is unsurprising given that there were no

differences in these judgements across perspectives. WHR was correlated to attractiveness

judgements.

Research into the difference between traditional selfies and those taken via a selfie-stick is

extremely limited. Some research indicates that those taking selfies are judged to be more

socially attractive than those taking selfies with selfie-sticks [61]. However, we are not able to

find any other literature exploring the aesthetic judgements of selfies taken in different ways. It

is, therefore, difficult to understand why selfie-stick images are deemed more attractive than

traditional selfies. The results are in line with the idea that increased distance from the body

increases attractiveness in a similar way to that described for faces, but this is not due to

changes in overall body size, given the lack of significant difference between the perspectives

for weight judgments. Alternatively, the increased attractiveness rating for selfie-stick images

may be related to the difference in the visual angle between selfies and selfie-stick images. The

added height/distance afforded by a selfie-stick may influence physical cues visible on the

body, allowing for a more optimal appearance. Although this does not seem to be associated

with any difference on overall body size, this is supported by significant correlations between

differences in attractiveness and WHR for selfie and selfie-stick images. This suggests that

selfie-sticks allow for a more optimal WHR which leads to increased judgments in attractive-

ness for these images.

Table 7. Showing correlations between aesthetic judgement differences and EDE-Q subscale scores.

τb/r P
Weight Rating Differences with Restriction Scores -0.01 .969

Weight Rating Differences with Shape and Weight Concern Scores -0.25 .101

Weight Rating Differences with Preoccupation and Eating Concern Scores -0.23 .131

Attractiveness Rating Differences with Restriction Scores 0.35 .022

Attractiveness Rating Differences with Shape and Weight Concern Scores 0.16 .311

Attractiveness Rating Differences with Preoccupation and Eating Concern Scores 0.24 .119

https://doi.org/10.1371/journal.pone.0291987.t007
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Interestingly, there was also a significant correlation between restriction and increased

attractiveness judgments for self-stick images, such that those with high rates of restriction

gave higher attractiveness judgments for selfie-stick compared to selfies. Exactly why individu-

als with high scores on this particular subscale would judge selfie-stick images as more attrac-

tive is unclear. The restriction subscale captures engagement in behaviours to change body

shape. Although this is traditionally linked to slimness, recent work has also linked this to mus-

cularity [40]. Therefore, it might be that individuals with this type of mindset focus on other

body cues (such as WHR) as opposed to overall thinness in order rate attractiveness. However,

this is highly speculative and future research is needed to further understand these results.

As in the previous experiments, differences in attractiveness judgements may highlight

important differences in the ways that social media content influences viewers. If social media

users are more likely to judge certain kinds of content, specifically selfies, as attractive then it

may be that this particular type of content is more likely to elicit upwards comparisons and

thus body dissatisfaction. In this collection of three experiments selfies have been compared to

images from one other angle. On social media, users are likely to see images of bodies from

multiple angles in one browsing session. It seems sensible, then, that the final experiment in

this series compares aesthetic judgements across all four perspectives in one session, to repli-

cate the above described findings.

Experiment four–Selfie vs. selfie stick, allocentric and egocentric images. Experiment
four methods. Participants. In total 109 participants took part in the experiment using the

same inclusion/exclusion criteria as described for experiments one, two and three. Age and

BMI information can be seen in Table 1.

Materials. Stimuli. Stimuli for this experiment were identical to that used in experiments

one, two and three, such that in this experiment stimuli across each of the four conditions

(allocentric, egocentric, selfie, and selfie-stick) were used. See Fig 1 for examples of the stimuli.

Procedure. The procedure for the experiment was the same as the initial three experiments,

however due to time constraints, the EDE-Q was not included in this experiment. In this

experiment participants saw all images from all perspectives, totalling 80 trials in all.

Data analysis. In this experiment we aimed to replicate our earlier results that supported

the main hypotheses that selfies will be judged as slimmer than both allocentric and egocentric

images. We hypothesised that selfies will also be judged as more attractive compared to ego-

centric images and that selfies taken with a selfie-stick will be judged as more attractive com-

pared to regular selfies. To analyse this we used two one-way repeated measure ANOVAs. One

ANOVA was for weight judgements and a second for attractiveness judgements. Power analy-

sis (Rstudio, pwr package; [46]) based on a medium effect size for a general linear model analy-

sis including four conditions, suggested that at least 77 participants were needed for the

experiment (power = 0.80, alpha of .050, f = .15).

As this experiment was designed to replicate our previous findings from experiments one

to three, we decided to include Bayesian analysis for all non-significant results to determine

the likelihood of the data occurring under the null hypothesis [62]. The BF represents a likeli-

hood ratio of the alternative relative to the null hypothesis [63]. A BF> 3 indicates evidence

for the alternative hypothesis, a BF< 0.33 indicates evidence for the null hypothesis and a BF

between 0.33 and 3 being inconclusive [63].

Results–Experiment four weight judgements. To examine difference in weight judgments

across perspective we conducted a repeated measures one-way ANOVA, with a single factor of

perspective (allocentric, egocentric, selfie, selfie-stick). Data met the assumption of being nor-

mally distributed according to examination of histograms and Shapiro-Wilk test (all p values

> .050). Mauchly’s test indicated that the data violated the assumption of sphericity (p = .043)

thus the Greenhouse-Geisser correction was used.
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The ANOVA revealed a significant effect of perspective on weight ratings (F(2.79,300.88) =

27.29, p< .001, ηp2 = 0.20). We used pairwise comparisons to follow this up with Bonferroni

correction (critical p = .0167). Firstly, we examined whether selfies were judged as slimmer

compared to allocentric images as was found in experiment one. Supporting this hypothesis,

we found that selfies (M = 45.50, SD = 5.20) were judged as slimmer compared to allocentric

(M = 48.45, SD = 4.8) images (t(108) = -6.04, p< .001, d = .58). Next, supporting the findings

from experiment two, selfies (M = 45.50, SD = 5.20) were judged as significantly slimmer com-

pared to egocentric (M = 49.79, SD = 5.10) images (t(108) = -7.31, p< .001, d = .7). Finally,

contradictory to the results of experiment three, selfies (M = 45.50, SD = 5.20) were judged as

slimmer compared to images taken with a selfie-stick (M = 49.79, SD = 5.10) (t(108) = 2.98, p
= .004, d = .29). More information can be found in Fig 8, which shows that selfies were rated

as the slimmest, followed by selfie-stick images, with egocentric and allocentric images rated as

the largest.

Attractiveness judgements. To examine the effect of perspective on attractiveness ratings

we conducted a one-way repeated measures ANOVA on attractiveness VAS scores, with the

single factor perspective (allocentric, egocentric, selfie, selfie-stick). Data met the assumption

for, normality (Shapiro-Wilk p-values all> .050) and did not violate the assumption of sphe-

ricity (p-values > .050).

The ANOVA for attractiveness judgments revealed a significant effect of perspective on rat-

ings of attractiveness (F(3, 324) = 14.67, p< .001, ηp2 = 0.12). In order to replicate findings

from experiments one, two and three we conducted pairwise comparisons addressing our

main hypotheses. Bonferroni correction was used with a critical p = .0167. Firstly, we wanted

to examine whether selfies (M = 53.31, SD = 8.23) were judged as more attractive compared to

allocentric images (M = 54.91, SD = 8.55). Replicating the findings from experiment one, this

comparison was found to be non-significant, with an inconclusive BF (t(108) = -2.25, p = .026,

d = .22, BF = 1.19). Next, as anticipated from the results in experiment two, selfies (M = 53.31,

SD = 8.20) were judged as more attractive compared to egocentric (M = 50.65, SD = 7.70)

images (t(108) = 3.65, p< .001, d = .35). Contrary to the findings of experiment three,

Fig 8. A violin plot showing weight ratings across the perspectives with box plots and individual data points.

https://doi.org/10.1371/journal.pone.0291987.g008
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however, the difference between attractiveness ratings for selfies (M = 53.31, 8.23) and selfie-

sticks (M = 54.70, SD = 8.26) did not reach significance when correcting for multiple compari-

sons and this comparison also had an inconclusive BF (t(108) = 2.18, p = .031, d = .35,

BF = 1.03). More information can be found in Fig 9, showing that egocentric images were

rated as the least attractive compared to the other perspectives.

Experiment four discussion. Selfies were judged to be the slimmest, followed by selfie-stick

images, and egocentric and allocentric images were judged to be the least slim. Egocentric

images were judged to be the least attractive, compared to all other three perspectives (allo-

centric, selfie, and selfie-stick). These results replicate the results of experiments one (selfie vs

allocentric) and two (selfie vs. egocentric), but diverge from findings reported for experiment

three (selfie vs. selfie-stick). Results indicate that egocentric images are judged to be less attrac-

tive than selfies and that there was no significant difference in attractiveness ratings between

selfies and allocentric images, but do not support differences in attractiveness ratings between

selfies and selfie-stick images. These results also replicate findings that selfies are judged as

slimmer than egocentric and allocentric images, however interestingly in this experiment

selfies were also judged to be slimmer than selfie-stick images, contrary to what was found in

experiment three. As EDE-Q responses were not collected in this experiment due to time con-

straints, it is not possible to ascertain the links between these difference in aesthetic judge-

ments and disordered eating thoughts and behaviours. BF were inconclusive for the non-

significant comparisons. Although this does not provide statistical support for the null hypoth-

esis, these results also do not support the alternative hypotheses, such that any effect of per-

spective in these comparisons is likely to be very small.

Taken together with the results of the preceding experiments, these results suggest that

visual angle a photograph is taken from does have an impact on the aesthetic judgements we

make of bodies, and that it is not slimness alone that underlies attractiveness judgements.

Instead, attractiveness may be related to other factors and the social characteristics we ascribe

to those taking selfies [61] as well as visual changes in other bodily cues relating to weight and

Fig 9. A violin plot showing attractiveness ratings across each perspective with box plots and data points.

https://doi.org/10.1371/journal.pone.0291987.g009
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shape, such as WHR. Interestingly, these results also demonstrate that differences in weight

and attractiveness judgments between selfies taken with and without selfie-sticks are less

robust. This makes sense given that the angles of these two types of images are very similar

compared to differences in appearance of the body between selfies and the other comparison

perspectives. Moreover, even if some aspects of the of the body in selfie-stick image may

appear marginally more optimal, social characteristics associated specifically with this tool

may counteract this, at least for some individuals. Those who use selfie-sticks are judged as less

socially attractive than traditional selfie takers [40]. This more negative association with selfie-

sticks may influence size ratings as research indicates that social attractiveness is associated

with slimness [64]. This may suggest a more complex combination of factors influencing our

judgments of selfie-stick compared to selfie images that could be influenced by participant

individual differences and thus explain different patterns of results using different population

samples. However, considering the dearth of research specifically on self-sticks, such explana-

tions a largely speculative.

General discussion

This study aimed to consider whether the perspective that images of the body are taken from

influences how we judge their attractiveness and weight, including social media style images

such as selfies. We also wished to consider whether any such differences are influenced by dis-

ordered eating thoughts and behaviours. It was hypothesised that selfies would be judged as

more attractive and slimmer than other images, and that selfies taken with a selfie-stick would

be judged as slimmer and more attractive than regular selfies. It was also hypothesised that the

role perspective plays in aesthetic judgements would be related to disordered eating thoughts

and behaviours. Finally, it was anticipated that apparent WHR differences between the differ-

ent angled images would relate to attractiveness judgements across perspectives.

Differences in attractiveness and weight judgements across perspectives

Results suggest that selfies are viewed as being slimmer than both allocentric images, which are

associated more with traditional media, and egocentric images, which are thought to be more

linked to the self [24]. Selfies are widespread on social media, and there may be a negative

impact on body satisfaction of viewing these images [55]. Our results suggest that this may be

due to bodies in selfies appearing slimmer and thus leading to more upwards social compari-

sons. The effect sizes for these differences in weight judgements were medium to large across

our experiments, suggesting that the effect of selfies being viewed as slimmer is not trivial.

However, in contrast, effect sizes for attractiveness ratings were notably smaller and thus may

reflect a more complex picture for aesthetic judgments across image angles as opposed to sim-

ply that bodies that appear slimmer are also being judged as more attractive.

In terms of attractiveness differences, selfies were judged as being more attractive than ego-

centric images. When comparing all the perspectives in experiment four, egocentric images

appeared to have the lowest attractiveness judgments compared to images from the other three

perspectives. In contrast to these results, a previous study showed that large bodies were judged

as more attractive from an egocentric perspective [24]. However, this was only with large bod-

ies whereas the current study contains a range of body sizes. This potential interaction between

visual perspective and body size in relation to varying perspectives may explain the lack of the

hypothesised difference in attractiveness ratings between selfie and allocentric images; the pat-

tern might be different depending on the size of the body [24], therefore future studies should

specifically examine how difference perspectives influence appearance and appraisal of differ-

ent body types.
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It may also be that participants viewed selfie images as being more attractive due to the

qualities that they convey or are associated with. Selfies have been suggested to endorse the

idea that the person in the photo is more extroverted, sociable, and open to experience; quali-

ties that have previously been associated with attractiveness [65, 66]. However, selfies have also

been linked to more negative personality traits; such as narcissism and untrustworthiness [67,

68] which may partly dissociate a link between slimness and attractiveness. Interestingly, sig-

nificant difference in slimness between perspectives did not always have a corresponding sig-

nificant difference in attractiveness ratings in these experiments. This may suggest that the

link between slimness and attractiveness is not as clear as anticipated, and other factors, such

as assumed personality traits and related judgements, may play some role in these aesthetic val-

ues. It may be, for example, that weight judgements are predicated more on bottom-up percep-

tual processes, and attractiveness judgements are linked to top-down components too. Further

research can consider these questions in greater depth.

In experiment three, selfie-stick images were judged to be more attractive than typical selfie

images. This may be related to the photo being taken from further away. Research into face

perception has shown that the distance the face is from the camera affects attractiveness judge-

ments of the face, with faces seen from further away being deemed more attractive than those

seen from closer [33, 34]. Therefore, it may be that distance from the camera could influence

attractiveness judgements of bodies in a similar way. Selfie-sticks placing the subject’s body

further away from the camera compared to traditional images; this may explain judgments of

greater attractiveness for selfie-stick images. The mechanism by which increased attractiveness

of the face is thought to be associated with increased distance is that when further away faces

appear more convex and so may appear as rounder [33]. Whereas this may soften features of

the face, if the same effect is also applied to bodies, it could make bodies appear larger and less

socially desirable (slim with flat stomach). Another potential mechanism though which a

selfie-stick may influence attractiveness ratings is through the effect of perceived social charac-

teristics. The enhanced selfie-angle achievable with a selfie-stick may also enhance the social

cues linked with attractiveness (appearing smaller) [21] thus increasing the individual’s rated

attractiveness. These competing observations may explain why experiment three only found

increased attractiveness and not slimness for selfie-sticks compared to regular selfies; the body

may appear rounder and less slim, but the social attributes linked to the appearance and posi-

tion may make the image more attractive. Those seen using selfie-sticks have also been judged

as less attractive than individuals taking selfies without selfie-sticks [61] and increased attrac-

tiveness for selfie-sticks was not replicated in experiment four, instead regular selfies were

judged to be slimmer with no difference in attractiveness ratings. There may be many potential

competing factors influencing how images taken with selfie-sticks are judged. This is also a

type of image that has received very little research focus. Perhaps differences between selfies

and selfie-stick images are not robust and may depend on the individual characteristics of the

person depicted in the image as well as the person rating the image. Further research compar-

ing selfies and selfie-stick images is needed to elucidate the differences between these kinds of

images, alongside studies examining distance effects on judgements and appearance features

of the body (not just the face).

The differences that were observed in weight ratings between selfies and the other perspec-

tives may be driven by the difference in visible appearance of the body from this angle. This

may be linked to the aforementioned effects in face perception experiments, namely that faces

appear convex when seen from further away and flatter when seen from closer [33]. Selfies

(without a self-stick) are closer compared to allocentric images and thus may be seen as less

round, which may make them appear slimmer. The findings that selfies are judged to be slim-

mer may also be related to selfies traditionally being taken from above the subject (from the
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front), which could make the body shape more optimal in terms of conforming to social ideas

(making the body appear slimmer). Similarly, selfie angles may provide an optimal WHR com-

pared to traditional allocentric media images, which is suggested as a possible cue for attrac-

tiveness and overall body fat [69], however, we did not find any correlations between

differences in weight ratings and differences in WHR for any of the examined comparisons.

Negative correlations with WHR were only found for attractiveness ratings comparing selfies

with allocentric and selfie stick images. The correlations with apparent differences in WHR

(being more optimal) and (higher) attractiveness ratings supports the idea that the different

visual angles directly affect visual body cues relevant to body size and attractiveness. However,

sample sizes for these analyses were small and should be interpreted with caution. We did not

analyse correlations between slimness and attractiveness judgements, as this was beyond the

scope of the current study, which aimed to consider differences in aesthetic judgements across

perspectives. However, in the future researchers may want to explore whether or not the differ-

ences in attractiveness judgements are driven by perceived slimness, or another contributing

factor.

Aesthetic judgements and disordered eating

Our results suggest that aesthetic judgments of selfies may be related to some of the links

between social media use, body dissatisfaction, and disordered eating, such that having higher

levels of disordered eating thoughts and behaviours is related to more favourable (at least in

terms of body appearance in relation to the social ideal) judgements of social media style

selfies. Positive correlations between differences in aesthetic judgements that favour selfies

compared to allocentric and egocentric images and disordered eating symptoms were predom-

inantly related to thoughts and behaviours to do with weight and shape concern. Research sug-

gests that we often compare our own appearance with the photos we see on social media [70,

71]. If selfies are deemed as slimmer and therefore more desirable due to being in accordance

with the thin ideal, then we are more likely to make damaging upwards comparisons to those

images on social media [72]. This could lead to increased body dissatisfaction, which is a risk

factor in developing disordered eating [73]. This may mean that, as selfies are judged as being

slimmer, they could be more damaging to those vulnerable to developing an eating disorder,

who might give more prominence to weight in judgments of attractiveness.

An increased damaging effect of selfies to those who are already vulnerable is supported by

results from experiment one. In this experiment selfies were judged as significantly slimmer

compared to allocentric images, but with no overall significant effect of attractiveness. Instead,

significant positive correlations were found between shape and weight and eating concerns

with increased attractiveness ratings for selfies. This may indicate that slimmer judgments for

selfies only influenced attractiveness ratings for individuals more vulnerable to body dissatis-

faction. Those with high body dissatisfaction are thought to put more emphasis on appearance

as opposed to personality. This may mean that physically appearing slimmer in a selfie out

ways any influence of this angle on personality characteristics for these individuals. This is

important because it may help explain why those vulnerable to body satisfaction have been

found to have more negative effects of social media [36] and also implicate certain types of

images (i.e. selfies) may be more damaging than others. This may also mean that even though

our significant findings with attractiveness had only a small effect size (as opposed to medium

and large effects for finds regarding weight judgments), these effects may disproportionally

effect those who already have low body satisfaction. We collected information on participant

weight and height to calculate BMI, which is standard practice when asking participants to

respond to EDE-Q questions. Some participants had BMI that would be categorised as
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underweight. We did not incorporate this information into analysis, but future research may

wish to consider the effect of participant BMI when making aesthetic judgements of social

media images, particularly relating to our hypothesis that those who are already more vulnera-

ble to disordered eating thoughts and behaviours might be more negatively affected by this

kind of content.

There are several limitations to this series of experiments. Initially two perspectives were

compared with each other in three separate experiments, as well as collecting EDE-Q scores.

In the final experiment however, participants saw images from all four perspectives, but did

not fill in the EDE-Q. It would have potentially been more effective to recruit a larger number

of participants who saw all stimuli and also completed the EDE-Q so we could attempt to repli-

cate not only the effects of perspective, but also the positive correlational relationships with

eating disorder thoughts and behaviours. It is important to note, too, that although for weight-

related judgements effect sizes were medium-sized, effect sizes for attractiveness judgments

were only small, with small correlations found as well. The small effect sizes remind us that,

although participants may judge the attractiveness of social media style images differently

based on the perspective that they are taken from, these differences may not have much impact

in terms of vulnerability to developing disordered eating or poor body satisfaction for the

majority of social media users. However, even small effects often disproportionately affect

those most vulnerable [36], which is also supported with our own findings, and thus may still

be important to consider especially in relation to mental health issues such as EDs [74, 75].

When conducting experimental research, it is important to consider ecological validity, par-

ticularly as previous research in the area has been criticised for not being sufficiently ecolog-

ically valid and presenting stimuli in isolation from their usual context [76]. Making aesthetic

judgements in an experiment may not be the same as making aesthetic judgements in everyday

life. Research has explored whether the attractiveness judgements for bodies individually differ

to those given when seen amongst other bodies, and no significant difference was found, sug-

gesting that bodies have an attractiveness value regardless of whether or not they are viewed

and judged alongside other bodies [77]. This suggests that the attractiveness judgments partici-

pants make in experimental conditions are not necessarily different from those we make in

everyday life, thus allowing us to assess these questions using simple experimental designs iso-

lating images of bodies. However, in practice social media users more rarely see bodies

depicted without faces (although this does happen, particularly through fitspiration accounts

and content). This may have affected the ecological validity of this series of experiments, as we

asked participants to make judgements of bodies without faces. Future research should con-

sider whether similar effects as those found in this study are also found when stimuli are

images of bodies with faces included in the image.

As mentioned in the data analysis section, we recruited more participants than needed in

anticipation of attrition. However, although we recruited enough participants to be somewhat

over-powered to detect effects in the pairwise comparisons, we were not sufficiently powered

in terms of detecting correlations, particularly for correlations with WHR. For WHR, due to

limitations concerning the number of stimuli, we were only powered enough to detect large

directional relationships (r > 0.71), and for correlations with EDE-Q scores we could detect

correlations at r>0 .29 for experiment one, r> .34 for experiment two, and r> .37 for experi-

ment three (all calculations were made using the RStudio pwr package [46]). This may go

some way to explaining why we did not detect the relationships we anticipated around WHR

and attractiveness judgements, and why we did not detect relationships between aesthetic

judgements and some of the EDE-Q subscale scores. However, differences that were observed

between the pattern of results do at least reflect a difference in magnitude of effect between

conditions. In addition, for many of our null correlations the coefficients were close to zero,
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particularly concerning potential relationships between the EDE-Q and differences between

selfie vs. egocentric images. Future investigations into these relationships should ensure that

sufficient participants are recruited to detect even small effects, given the complex nature of

the phenomena in question.

Another limitation relates to the lack of standardisation in the stimuli. Photos were taken a

set distance away from the model (for allocentric and egocentric images), an arm’s length

away from the model (selfie) or the length of a selfie-stick away from the model. This was done

to try to create ecologically valid stimuli, by producing photos that were similar to those that

participants may typically see on social media platforms like Instagram. To control these

parameters as much as possible, we set a standard distance from which the allocentric image

was taken, set a specific level of the shoulders from which the egocentric picture was taken, set

the selfie as taken from the model’s arm length away, and set a standard length of selfie-stick

from which the selfie-stick images were taken. We focused on developing stimuli that were as

close as possible to typical Instagram images, however, the precise angle or distance from

which the photos were taken may have influenced results. Furthermore, the images were opti-

mized for the screen they were viewed upon; the way these would have been seen on a smart-

phone would have differed to how they would have been viewed if participants used a desktop

computer or a laptop. This may have influenced results as not only would the images be a dif-

ferent size, but they may also have been viewed at different brightness and other relevant

screen settings. There is no available research regarding whether these factors influence our

aesthetic judgements of images, so it is difficult to ascertain how this may have affected results.

The results of this study indicate that the perspective from which a photo is taken does influ-

ence attractiveness and weight judgements, so future research should explore whether this is

modulated by the distance and location the photo is taken from, or whether it is specific to dif-

ferent perspectives. That only female participants took part in this study could also limit our

findings somewhat. We focused on women’s aesthetic judgements as all of the models for the

stimuli were women and we were interested in potential impact on social comparisons and

body satisfaction. It may be that ratings of these stimuli from non-female participants would

differ. Future research should consider whether there is an impact of model and/or participant

gender on aesthetic judgements. Furthermore, we did not consider whether participant BMI

was associated with aesthetic judgements, particularly in terms of egocentric images and the

preferences for selfies. Meta-analysis indicates that participants in larger bodies are less accu-

rate in body size estimations, which may be due to body dissatisfaction or different somatosen-

sation [78]. Based on this, future research might consider how body size of the observer

influences aesthetic judgements.

This research may have implications relevant to clinical practice. The relationship between

social media and body satisfaction has received much research attention, but there has been

less focus on the specific characteristics of social media content that may be having an effect

on feelings towards the body. These results highlight that particular kinds of content may

influence body satisfaction in different ways based how viewers judge the attractiveness and

weight of the bodies represented in it. Those who have a pre-existing vulnerability to disor-

dered eating may be more likely to be negatively influenced by images of bodies that they

deem to be more attractive or slimmer than their own and thus that selfies may be particularly

detrimental. Clinicians and educators may be able to use these results to help educate social

media users around the kinds of effects different social media content may have on their body

image. Specifically, our findings suggest that any preventative or educational measures applied

to social media not only should consider type of content in terms of broader categories (e.g.,

body vs. non-body content) but also the nature of visual angle that bodies that are represented.

For example, increasing awareness that the bodies we see on social media may appear slimmer
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than they are in reality, particularly in selfies, may help to lessen any negative impact of these

images. Awareness campaigns around the high numbers of filters applied to many images

found on social media have helped to give content consumers knowledge that the individuals

portrayed in these images most likely do not look that way in reality. Thus, awareness of the

potentially misleading effects of visual angle (selfie) may do the same, helping users to interpret

the images more accurately.

In conclusion, this series of studies aimed to explore the influence of the perspective that

social media style images are taken from on attractiveness and weight judgments of bodies.

Selfies are judged to be slimmer than other perspectives, and photos taken from the egocentric

perspective are judged to be the least attractive. It also seemed that increased disordered eating

thoughts and behaviours were related to judging selfies to be more attractive. This calls into

question whether viewing images could have a significant detrimental effect on how the view-

ers feel about their own body and how important these images are for eating disorder vulnera-

bility. Furthermore, future research should aim to consider these questions using ecologically

valid paradigms relevant social media platforms used in everyday life to ensure these effects

are not just specific to experimental environments.
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50. Legenbauer T., Vocks S., Schäfer C., Schütt-Strömel S., Hiller W., Wagner C. et al., 2009. Preference

for attractiveness and thinness in a partner: Influence of internalization of the thin ideal and shape/

weight dissatisfaction in heterosexual women, heterosexual men, lesbians, and gay men. Body Image,

6(3), pp.228–234. https://doi.org/10.1016/j.bodyim.2009.04.002 PMID: 19443281

51. Benton C. and Karazsia B.T., 2015. The effect of thin and muscular images on women’s body satisfac-

tion. Body image, 13, pp.22–27. https://doi.org/10.1016/j.bodyim.2014.11.001 PMID: 25528369

52. Bozsik F., Whisenhunt B.L., Hudson D.L., Bennett B. and Lundgren J.D., 2018. Thin is in? Think again:

The rising importance of muscularity in the thin ideal female body. Sex Roles, 79, pp.609–615.

53. Kościński K., 2013. Attractiveness of women’s body: body mass index, waist–hip ratio, and their relative

importance. Behavioral Ecology, 24(4), pp.914–925.

54. Pokrywka L.,ČabrićM. and Krakowiak H., 2006. Body mass index and waist: hip ratio are not enough

to characterise female attractiveness. Perception, 35(12), pp.1693–1697. https://doi.org/10.1068/

p5506 PMID: 17283934

55. Fardouly J, Vartanian LR. Social media and body image concerns: Current research and future direc-

tions. Current opinion in psychology. 2016 Jun 1; 9:1–5.

56. Groesz L. M., Levine M. P., & Murnen S. K. The effect of experimental presentation of thin media

images on body satisfaction: A meta-analytic review. International Journal of eating disorders, 2002 3

(1), 1–16. https://doi.org/10.1002/eat.10005 PMID: 11835293

57. Dijkstra P. and Barelds D.P., 2011. Examining a model of dispositional mindfulness, body comparison,

and body satisfaction. Body image, 8(4), pp.419–422. https://doi.org/10.1016/j.bodyim.2011.05.007

PMID: 21768002

58. Qiu L., Lu J., Yang S., Qu W. and Zhu T., 2015. What does your selfie say about you?. Computers in

Human Behavior, 52, pp.443–449.

59. Irvine K.R., McCarty K., Pollet T.V., Cornelissen K.K., Tovée M.J. and Cornelissen P.L., 2019. The

visual cues that drive the self-assessment of body size: dissociation between fixation patterns and the

key areas of the body for accurate judgement. Body Image, 29, pp.31–46. https://doi.org/10.1016/j.

bodyim.2019.02.006 PMID: 30852440

60. Robinson E., 2017. Overweight but unseen: a review of the underestimation of weight status and a

visual normalization theory. Obesity Reviews, 18(10), pp.1200–1209. https://doi.org/10.1111/obr.

12570 PMID: 28730613

61. Bevan JL. Perceptions of selfie takers versus selfie stick users: exploring personality and social attrac-

tion differences. Computers in Human Behavior. 2017 Oct 1; 75:494–500.

62. Kass R.E. and Raftery A.E., 1995. Bayes factors. Journal of the american statistical association, 90

(430), pp.773–795.

63. Dienes Z. Using Bayes to get the most out of non-significant results. Frontiers in psychology, 2014

5:781 https://doi.org/10.3389/fpsyg.2014.00781 PMID: 25120503

64. Roddy S., Stewart I. and Barnes-Holmes D., 2011. Facial reactions reveal that slim is good but fat is not

bad: Implicit and explicit measures of body-size bias. European Journal of Social Psychology, 41

(6), pp.688–694.

65. Segal-Caspi L., Roccas S. and Sagiv L., 2012. Don’t judge a book by its cover, revisited: Perceived and

reported traits and values of attractive women. Psychological science, 23(10), pp.1112–1116. https://

doi.org/10.1177/0956797612446349 PMID: 22941878

66. Musil B, Preglej A, Ropert T, Klasinc L, BabičNČ. What is seen is who you are: Are cues in selfie pic-

tures related to personality characteristics?. Frontiers in psychology. 2017 Jan 31; 8:82. https://doi.org/

10.3389/fpsyg.2017.00082 PMID: 28197113

67. Taylor SH, Hinck AS, Lim H. An experimental test of how selfies change social judgments on Facebook.

Cyberpsychology, Behavior, and Social Networking. 2017 Oct 1; 20(10):610–4. https://doi.org/10.1089/

cyber.2016.0759 PMID: 29039698
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