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In the year 2013, ‘selfie’ was named word of the year by Oxford Dictionaries in recognition of
dramatic changes in frequency, prominence, and register of the term. This drastic increase in
selfie-taking was spurred by two factors. The first was the advent of smartphones equipped with
front cameras and preview screens that made it easy to compose a photographic self-portrait by
a process of deliberately exploring one’s image, choosing a pose, and finally taking the picture.
The second key change contributing to the rise of the selfie age was the increasing availability
of internet connections. It is estimated that about 50% of the world population has access
to the internet today (2018; https://www.internetworldstats.com). At the end of the past cen-
tury, this percentage was a mere 1%. The growth of the internet infrastructure simultaneously
spurred the development of social network applications such as Facebook, Twitter, Snapchat,
and Instagram, providing accessible media for sharing photographs including photographic
self-portraits. However, despite their tremendous reach and popularity, selfies have so far received
relatively little attention by the scientific community, especially within psychology. Thus, we
proposed a Frontiers in Psychology Research Topic to expand empirical and theoretical work
on the massively popular, yet scientifically unexplored, phenomenon of the selfie. The articles
published in this eBook offer a multifaceted insight into current scholarly work on this topic.

Citation: Sorokowski, P., Pisanski, K., Sorokowska, A., Bruno, N., eds. (2018). Understanding
Selfies. Lausanne: Frontiers Media. doi: 10.3389/978-2-88945-465-5
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Editorial on the Research Topic
Understanding Selfies

With the advent of smartphones and of wide-spread Internet, every day thousands of us are
taking and sharing photographic self-portraits (“selfies”) for multifarious purposes. As stated
by New York Magazine critic Jerry Saltz (2014), selfies “have changed [...] public behavior. It’s
become a new visual genre [...] This is a very big deal for art.” In launching a research topic
on selfies, we were motivated by the belief that selfies are indeed a big deal, not only for art
but also for psychology. The opportunity does not come often, for a student of the human
mind, to observe a brand new form of social behavior spanning issues in action, perception,
cognition, personality, motivation, and social interaction. Yet, selfies have received relatively
little attention by the scientific community and especially within experimental psychology. On
December 1st, 2016 (before the publication of papers in this research topic), searching for the
keyword “selfie” on Google yielded about 400 million hits, but only a meager 22 hits on the
specialist database PubMed. We attempted to stimulate contributors by listing a series of questions
that, to our minds, were worth exploring. What are the motivational, functional, and social
factors driving selfie taking and posting? Are there differences between genders, age groups,
ethnicities, or cultures? What biological, perceptual, cognitive, and sensorimotor factors affect
selfie-taking? How might we use selfies as media tools, as sources of psychological data, or as
instruments for assessing personality, stereotypes, or cultural norms? What kind of psychological
object is a selfie? How does it relate to painted self-portraits, to mirror images of ourselves,
and/or to our body image? Some answers to these questions are provided in this collection. The
answers are partial, but interesting. It is our hope that they will stimulate further research in this
area.

Theme 1. What are selfies? Do they differ from traditional photographic or painted self-

portraits?
Kozinets et al. tackled these questions by focusing on the museum selfie
phenomenon. Their results emphasize how the practice of selfies appears to go

well beyond the mere narcissistic exhibition of the self, documenting the different
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modalities of communication and the different communicated
contents. In a comprehensive historical review, Carbon sought
to put contemporary selfies into the context of historical painted
and photographic self-portraiture. He suggests that both selfies
and traditional self-portraits reflect a desire to maintain and
document some aspect of one€’s life, which, as also highlighted by
Kozinets et al. may not necessarily be a narcissistic self-referential
act, but rather a complex and rich means of communicating one’s
inner state.

Theme 2. Does the practice of selfie-taking follow specific
compositional principles?

Exploiting a dataset of selfies posted on the dating application
Tinder, Sedgewick et al. explored one aspect of a selfie’s
composition — whether a selfie shows the face as seen from above
or below the subject. Their results reveal a systematic difference
between men’s and women’s selfies. In selfies that did not present
a neutral, frontal view (these were about 50%), men were more
than twice as likely to orient the camera from below the face,
whereas women tended to prefer orienting the camera from
above. Manovich et al. explored another aspect of composition,
namely, the choice of horizontal camera position in relation to
the subject, which affects whether the selfie presents the face
frontally or in three quarter pose. Exploiting a large database of
selfies posted on the social network Instagram, from six world
cities, Manovich et al. report a left cheek bias for the latter,
confirming previous reports (Bruno and Bertamini, 2013; Bruno
et al,, 2015, 2017). In addition, they report higher expressiveness
scores in selfies presenting the left cheek, in comparison to the
right, for negative, but not for positive emotions. The left cheek
bias in selfies was further explored by Lindell. Perusing the
social network Instagram, Lindell identified 200 users who each
posted 10 different selfies and then evaluated intra-individual
consistency in selfie posing. Results indicate that selfie takers tend
to adopt a preferred pose consistently, with more participants
showing an overall left cheek bias in comparison to right. Finally,
using computer-graphics techniques, Schneider and Carbon
selected 3D face scans of 14 human models and presented them
from seven camera perspectives in an online study. Although
not obtained from real selfies, their results nonetheless report
several potentially generalizable effects on ratings of features
such as facial attractiveness, helpfulness, sympathy, dominance,
distinctiveness, and intelligence.

Theme 3. Why do people take and post selfies?

Baiocco et al. tackled this question by asking participants
to fill out questionnaires assessing personality structure. They
report effects of sex, age, sexual orientation, and of various
personality traits on selfie posting frequency. Further, analyses
by Etgar and Amichai-Hamburger revealed distinct selfie-taking
motivations (self-approval, belonging, and documentation) that
may be differently related to personality characteristics. In
combination with previous studies (e.g., Sorokowska et al,
2015; Sorokowski et al, 2015), these findings contribute
to our understanding of factors motivating selfie-posting

and underscore the importance of understanding selfies as
a multidimensional phenomenon. Karwowski and Brzeski
explored relationships between creativity and selfie posting in a
large sample of Facebook users. Creative people were more likely
to post selfies, but only if their intelligence scores were in the
lowest three quartiles. Interestingly, intra-individual variation in
selfie-posting increased when participants engaged in creative
activities, such as painting or blogging (but not science-related
activities), such that the variability in selfie-posting within-
individuals more than doubled the differences between them.
This work suggests that transient, situational factors may be
more important than stable personality traits for understanding
selfies. Finally, Dhir et al. addressed a lesser studied deterrent to
selfie posting—concern over personal privacy. Privacy concerns
correlated with a reduction in selfie behaviors among adult males
and females of all ages, but not male adolescents and male
young adults. These findings have implications for theories of
selfie-related behaviors, but also for policy makers.

Theme 4. Does the format or content of selfies provide
cues to personality or otherwise provide information about the
taker?

Musil et al. explored how visual cues in selfies may reveal
personality characteristics of the selfie-takers. Despite obtaining
complex results, these authors failed to identify systematic
visual cues to personality characteristics of selfie takers. If
their results will be confirmed in later contributions, this will
lead to the conclusion that the use of selfies in personality
assessment is limited. Krimer et al. examined how viewers
evaluate selfies in comparison to regular photographic portraits.
Using Facebook profile mockups that were either selfies or
regular photographs, of female or male subjects, and that
included either one individual or groups, they found that selfie
takers were rated as less trustworthy, less socially attractive,
less open to new experiences, more narcissistic, and more
extroverted in comparison to the same individuals when featured
in regular photographs. This suggests that selfies may evoke
negative assessments more often than selfie takers presuppose.
Diefenbach and Christoforakos conducted an online survey
assessing selfie-related behaviors. Their results reveal a systematic
discrepancy between attitudes to one’s own selfies. While own
selfies were rated more positively than other’s selfies, participants
reported more negative consequences of selfies than positive,
and had a strong preference for viewing more usual pictures
in comparison to selfies on social media. This is an intriguing
paradox: respondents claim they dislike selfies, and yet provide
justifications for their own selfie-taking. These findings call for
more research on social attitudes toward selfies and related
mechanisms.
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Selfie-photography is generally thought of as a cultural mass phenomenon of the early
21st century, inseparably related to the development and triumph of the smartphone with
integrated camera. Western culture, however, has been highly familiar with self-depictions
since the Renaissance days. Putting the contemporary selfie into this historic context
covering more than five centuries of cultural development from Durer’s (1500) famous
“Self-Portrait at 28” (also known as “Selbstbildnis im Pelzrock”) to today’s Instagram
galleries allows for identifying central parallels concerning the technical and social
antecedents as well as common underlying psychological factors and shared properties
of different kinds of self-depiction. The article provides an overview of the types of
contemporary photographic selfies and compares them with painted self-portraits.
Finally, this historic perspective leads us to the insight that self-portraits as well as selfies
are both referring to nothing less than the “conditio humana.”

Keywords: selfie, art history, self-portrait, Albrecht Diirer, Renaissance, painting, photograph, human condition

When Albrecht Diirer signed his famous self-portrait with his imposing monogram “AD” in 1500
(see Figure 1) he did not just finish a masterwork, but set the foundation for a quite persistent
cultural phenomenon: the phenomenon of self-depiction or, as we would call it today, the selfie. In
the following article I will show that Diirer and other great self-portraitists expressed themselves
using universal principles that are also reflected in today’s selfie-photography. Taking a historic
perspective I will compare self-portraits and selfies in order to elaborate on differences and
commonalities, finally showing that these different kinds of self-depiction are referring to nothing
less than the “conditio humana”—specifically, the basic cognitive and affective human needs.

| AM UNIQUE, AM | NOT?

Comparing contemporary selfies and historic self-portraits such as Diirer’s Renaissance masterpiece
from 1500, we first of all notice a number of clear differences, among them concerning the
production process, the medium itself and typical compositions: Self-portrait paintings are created
following a sophisticated plan or concept demanding a serial production process ranging from
composition and preliminary sketches to colorization and final varnish. Apparently, the effort
invested in a self-portrait is quite high, and the same is true for the monetary costs, as the used
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Carbon

Selfies Across the Centuries

FIGURE 1 | Albrecht Diirer’s “Self-Portrait at 28” from the year 1500,
also known as “Selbstbildnis mit Pelzrock” —this picture and its
reproduction are in the public domain (Creative Commons CC-BY
license).

materials (color pigments, large canvases, or wooden panels) are
typically quite expensive. Selfies, in contrast, are produced (i.e.,
taken) within seconds, usually by means of the deficient add-on
camera of a smartphone equipped with a strongly distorting lens
and under suboptimal lighting conditions. Compositional factors
do not seem to be taken into account, and a special preparation is
not required. Most often, selfies are the product of a spontaneous
intuition, feeling, or idea, which distinguishes them not only
from painted self-portraits but also from professional portrait
photography that usually follows a complex set of established
compositional principles (Bruno et al., 2014), such as the
principle of eye centering (Tyler, 1998), for example.

The differences in production process and costs imply another
distinction of self-portrait and selfie which is related to limitation
and limitlessness, respectively: While the number of self-portraits
an artist can create during his lifetime is rather small (e.g.,
although considered as being notorious for depicting himself,
Diego Veldzquez only created about four self-portraits out of his
entire oeuvre of approximate 120 paintings; Dtrer, who is also
known for his self-referential artworks, also painted “only” three
self-portraits in oil'. There are other cases who are truly prolific

'One explanation for this low number is that Diirer was a very economically
thinking painter: actually, prints of holy persons, e.g. of Virgin Mary, made much
more profit than a singular self-portrait in oil (Hall, 2014)—still a few of these
brilliant portraits showing the “artist behind the prints” were also important to
underline the extraordinary quality of the creator.

self-portraitists; for instance, Vincent van Gogh who produced
more than 43 self-portraits. Similar inclinations toward painting
themselves were found in the oeuvres of Egon Schiele, Edvard
Munch, and Frida Kahlo?, see Belle (2000). The number of selfies
one can take, in contrast, is hardly restricted, except for limits
set by factors such as storage capacity of the technical device that
is used. Painting a self-portrait (or the repro of a self-portrait)
takes weeks, but taking a selfie takes merely the blink of an
eye and within another blink, each selfie can easily be copied
and distributed to the other side of the world via digital social
networks, for instance. Additionally, we should not forget that
even the single shot of a photographic selfie is rarely one single
shot only: selfie-ists often undertake a great number of attempts
to reach their goal of presenting themselves in the desired way).
Taking this into account, it is quite sensible to ascribe the attribute
of being original and unique to an artist’s self-portrait, while
such an ascription is rather out of question with regards to selfie
photographs.

THE ESSENCE OF SELF-DEPICTIONS

So far, self-portraits and selfies do not seem to have too much
in common. But leaving the level of superficial comparison and
entering a more phenomenological reflection, we will see the
differences vanish. The important question to ask here is: What
is the purpose of self-depiction? What exactly is the individual’s
idea behind painting or photographing oneself?

Essentially, self-portrait and selfie are both based on the idea
or wish to freeze, to maintain or to document a fluctuating but
significant slice of life. So the primary purpose of these types of
self-references is (about) the same even if the quality of execution
may be different; namely planned and enduring in the case of
the self-portrait but spontaneous and intuitive in the case of the
selfie. The notion of “quality” does not evidently mean that selfies
are “inferior” to paintings; quality is meant here first of all as
being of a “different quality.” Here, it is necessary to ask the next
question already: Is the typical selfie-photographer’s intuition-
based spontaneity really so different from the artist’s well-planned
behavior?

Our intuitive behavior is not actually based on some
amorphous, arbitrary and unintelligent procedures but it
condenses our knowledge on a topic, on achieving a specific goal.
If people use their intuition when taking a selfie, they use their
“intelligence of the unconscious” (Gigerenzer, 2007). This means
they express by intuition something that they could hardly or not
at all explain in an explicit way. Usually, taking a selfie means to
follow the wish to express something special—“selfie-ists” want to
create or invent themselves, they want to refer to themselves and
they want to boil their inner status, mood, feelings and cognitions
down to an essence® (Freeland, 2010). The art historian Ernst

2Probably, Kahlo was one of the most productive self-portraitists of all time as
nearly half of her paintings were in fact self-portraits (i.e. 55 out of 143, Freeland,
2010).

3Art philosopher Freeland stresses this point, also by using an own word to
describe the phenomenon that portraits convey “a person’s very essence”: the
person’s “air” (Freeland, 2010, p. 44) which is very much based on Roland Barthes’
reflections on photography published in his book “Camera lucida” (Barthes, 1981).
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Gombrich wrote in his influential book “Art and Illusion” (which
is a key text for art historians as well as perceptual scientists)
about the difficulty in coming up with such an essential picture,
especially if we use photography:

“In fact only a few snapshots will so satisfy us. We dismiss the
majority as odd, uncharacteristic, strange, not because the camera
distorts, but because it caught a constellation of features from the
melody of expression which, when arrested and frozen, fails to
strike us in the same way the sitter does. For expression in life
and physiognomic impression rest on movement no less than on
static symptoms, and art has to compensate for the loss of the
time dimension by concentrating all required information into
one arrested image”

(Gombrich, 2002, p. 292).

Within this view, self-portraits or selfies are not just a reference
to “pathological narcissism” (Hall, 2014, p. 276), instead they
transport the essence of the inner states of a person. As we do
not have adequate access to the inner states of the sitter—even if
we are portraying ourselves—intuition seems to be a promising
avenue for giving these hidden states a readable expression.
Self-portraits in the established art-historical sense also want to
make explicit the inner states (Billeter, 1986; Freeland, 2010)*—
at least the way we interpret them (Wegner, 2003)—to the outer
world, and they also have to rely—at least in the initial phase
of creation—on intuition: Ernst Gombrich described this quite
elegantly when he stated that in the process of generating a
portrait “making will come before matching, creation before
reference” (Gombrich, 2002, p. 85). The used methods to execute
the work in the following might be much more sophisticated,
but the general program remains quite similar. In the end, just
one single picture is shown portraying the (inner) complexity
of an individual (Gombrich, 2005)°. This does not exclude that
self-portraits are also often used to advertise the artist’s skills,
to practice the difficult technique of painting herself/himself
or just to make clear that the artist is relevant enough to be
portrayed. At least with a second, more analytic view on all these
rationales it is quite clear that self-portraits also reveal something
about the artist who initiated and created the pictures. The web
initiative The Self-Portrait Experience (selfportrait.eu) sums this
up concisely:

“A self-portrait is our inner image, our private image. It is
generally produced in a longer lapse of time, in a situation
centered on the creative process. It springs from the inner life
of the author, who is also subject and spectator. He does not
control the image, on the contrary, it’s the creative process which
allows the unconscious to speak with the language of art. The self-
portrait is a profound dialog with oneself, guided by the author’s
vulnerability.”

4Art philosopher Cynthia Freeland even adds this quality to the list of three
requirements of a portrait: besides the physical delineation and conscious
presentation of the self to be conveyed in the resulting artwork, she mentions the
“indication of interior states” (Freeland, 2010, p. 17).

*Gombrich refers to e.g., Rembrandt as having portrayed himself with “great
honesty” (p. 420).

As already mentioned above, intuition might be a promising
source of returning such an inner dialog to an explicit expression.
In the view of Gigerenzer (2007), intuition is not a deficient,
odd-working, and superficial system but a very well adapted
mechanism in order to cope with the complexity and uncertainty
of the world around. In this sense, intuition is not just a fast
but also a powerful and adequate mechanism. This view is quite
contrary to the perspective of Kahneman (2003). In his Prize
lecture held when awarded with the Nobel Memorial Prize in
Economic Sciences in 2002, he proposed that intuition belongs
to the two-system model’s System I which is characterized by
“systematic errors” (p. 450). Still, Kahneman makes clear that
intuitions are capable of dealing with complex problems fast and
in parallel, automatically, and associatively. System 1, according
to Kahneman, can learn new associations only very slowly, but
can apply associated routines fast. That is why intuitions will lead
to reliable and systematic outcomes depending on the already
learnt associations. In sum, both views, although being contrary
to each other in many respects, assume that intuition leads to
systematic interpretations and behavior based on them.

THE BIRTH OF HISTORIC AND
CONTEMPORARY SELF-DEPICTION

Early self-portraits emerge in the early to middle Renaissance
era, around the beginning of the 15th century (Gombrich, 2005).
Some sources have identified the “Portrait of a Man™® painted
by Jan van Eyck in 1433 as the worlds first self-portrait (see
Figure 2). Whether this specific painting or even an earlier one
was literally the first one is not essential here, but at some point of
art history, around 1400, painters started to depict themselves—
note: we can, of course, not exclude the fact that there were other
developments in art which have not been documented, but based
on the still-existing artworks, the 15th century seems to be a
rough estimation of the point at which self-portraits became a
general sujet of art history. This was not only done for the sake
of having an image of their own, but to express a certain state of
their own to others, to the public.

The emergence of self-portraits is closely related to the
(re-)introduction of linear perspective in the arts and to technical
inventions and advances such as the engineering of the first high-
quality mirrors, e.g., mirrors with coating glass and a tin-mercury
amalgam in Germany during the early phase of Renaissance
(Melchoir-Bonnet, 2001). The breakthrough for a broader market
was the establishment of a center for the production of tin
amalgam mirrors in Venice around 1507 (Hadsund, 1993). Such
highly sophisticated reflecting devices allowed artists to get a
“clear” image of themselves before and when painting their own
likeness, especially because they were much brighter and larger’
and also less distorted than those which had been available before

SThe painting is often misinterpreted as showing a man with a red turban. In fact,
the depicted person wears a chaperon, which was a fashionable and prestigious hat
worn in all parts of Western Europe in the times of Van Eyck.

7It should not be forgotten that despite these technical innovations, ancient
mirrors were still relatively small (Melchoir-Bonnet, 2001), making it even more
astonishing that painters like Diirer accomplished such large panels (in the case
of the 1500 Pelzrock painting, e.g., 49 cm x 67 cm) of their own faces. Such sizes
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FIGURE 2 | (A) “Portrait of a Man” by Jan van Eyck from the year 1433. The works of art depicted in this image, and the reproduction thereof, are in the public
domain worldwide. The reproduction is part of a collection of reproductions compiled by The Yorck Project. The compilation copyright is held by Zenodot
Verlagsgesellschaft mbH and licensed under the GNU Free Documentation License. (B) An early photograph (daguerreotype) made in November 1839 (Sachse, 1893)
by Robert Cornelius depicting himself is widely referred to as the first selfie in world history according to many sources (e.g., Newhall, 1949; Hannavy, 2005)—it seems
that it is at least the first self-portrait made by daguerreotype-processing. The picture is in the public domain.

(Hadsund, 1993). Even before these sophisticated mirrors became
available, art history refers to some single exemplars of self-
portraits, but the generic genre of “self-portraits” had not yet
been developed at this point (Harbison, 1995)—we are referring
to self-portraits having formed an own and venerated generic
artistic category since the 16th century (Hall, 2014). Later on,
the development of classic photo cameras in the 1830s (Hirsch,
2000) made it possible to make self-photographs, although this
was far more complicated than today, firstly, as exposure time
was extremely long (often more than 10 min), and secondly,
as the photographer could not see his own depiction while
taking the photo—still some of the very early attempts are just
stunning, such as the very first selfie in world history®: When
Robert Cornelius made a photograph of himself, he created
a lively, dynamic, off-centered and very contemporary looking
selfie (see Figure 2)—one reason for this modern touch might be
the usage of exterior light which could have effectively reduced
the exposure time drastically (Hannavy, 2005)°, but mainly this
appeal seems to be emerging from the non-symmetrical view and
the specific combination of gaze to the right and head direction
to the left. Importantly, the limiting factor exposure time was
markedly reduced over the following 100 years by using more

could only have emerged from a successive local painting strategy of the visual
information conveyed by a small hand-held mirror.

8Newhall documented this case in the 1949 edition of his milestone work “The
history of photography,” but he on his own was skeptical whether Cornelius was
really the very first person who made a photographic self-portrait: “...one hesitates,
in the absence of more complete documentation, to assign to any one of these
pioneers the honor of priority” (Newhall, 1949, p. 24).

9Newhall already in 1937 mentioned that the specific use of specific lenses made
it possible that Cornelius needed “only” five minutes in the reduced overall
luminance conditions of October (Newhall, 1937).

light-sensitive photographic emulsions. It should be noted in this
context that the inventor of the stereoscope, British physicist
Charles Wheatstone (1802-1875), was probably not only a keen
photographer but was also the creator of the first self-portrait of a
scientist ever (Wade, 2014)— for a depiction of this self-portrait
as well as for depictions of other selfie-and-portrait milestones,
e.g., a very early stereoscopic self-portraits, see Wade (2016,
p- 272). The essential step toward perceiving oneself while taking
a photographic self-portrait required further radical inventions
later on, such as CMOS active pixel sensor technology in the
2nd half of the 20th century (Prakel, 2009). In the 1990s, digital
cameras were developed that were equipped with first displays
that allowed to instantly view the photographed pictures. With
the arrival of front-view cameras in cell phones and smartphones
in the early 2000s true selfie-photographing was possible for
the first time (Wheen, 2011): People were now able to directly
control the picture and to optimize the statement they wanted to
convey, e.g., to show-off, to trigger empathy or just to document
themselves in specific social contexts.

THE CASE OF ALBRECHT DURER’S
SELF-PORTRAITS

Albrecht Diirer’s self-portrait from 1500, fully entitled “Self-
portrait at 28 years old wearing a coat with fur collar” (German:
“Selbstbildnis im Pelzrock”) is a fine example for a self-depiction
with a strong statement. This self-portrait was not Diirer’s first
self-depiction—at the age of 13 years, he already produced a self-
referential depiction, drawn with a silverpoint; this early portrait
was followed by a series of further self-depictions with varying
techniques such as pen and dark brown ink, oil on parchment
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and oil on panel (see Figure 3). All of these earlier works are
of a certain quality resembling nowadays selfie-photographs as
they look like some spontaneously taken moments in time. The
presence of the depicted person is very strong.

Compared to the spontaneous and lively character of the
earlier self-portraits caused by the combination of a % view
and direct eye contact with the beholder, Diirers self-portrait
from 1500—composed as a frontal portrait—is clearly less selfie-
esque. However, in terms of its symbolic or communicative core
this later masterwork anticipates specifics of the contemporary
selfie. First of all, Diirer wants to make clear that he is not just
another painter, but belongs to a certain and very extraordinary
class of people (Koerner, 1990)—contemporary selfies are used
to express similar statements: the selfie-ists wants to present
themselves as unique and distinct persons, else it would not make
sense for them to depict themselves without being pressured
to do so. Diirer underlines his message to the recipient using
several paraphernalia of high status, e.g., his collar is made of
fur from the weasel which was exclusively worn by the elite in
the Holy Roman Empire of those days, and even implicated that
the wearer was electable for the city council (Bulst et al., 2002).
Interestingly enough, Diirer was neither rich nor did he officially
belong to the elite of Nuremberg when he worked on this painting
(Zitzlsperger, 2012). His economic success actually started only
after his 2nd visit to Venice in 1506 (Eaton, 1882).

Until the Renaissance era, painters—artists in general—
did not have a specific prestige, because the separation of
craftsman and artist had not been solidly established yet. The
fundament for this emancipation process was laid by Alberti’s
influential theoretical book on architecture (Re Aedificatoria,
ie, “On the art of building” completed in 1452), which
introduced the concepts of minor vs. major arts (Alberti,
1988). In Germany, this emancipation process took a bit

longer and Diirer is one of the prominent protagonists
who finally broke with the convention that people who
made artwork were just another kind of craftsmen. In fact,
he propelled the idea that his artworks were created by
extraordinary hands, led by an ingenious mind and inspired
by heavenly sent ideas (Hall, 2014). With Diirer, the ingenious
“Renaissance man,” the true and pure artist with the aura of a
superstar, entered the Northern hemisphere. His self-confident
aspiration found expression in his highly symbolic self-portrait
signed with “1500 AD” that has preserved its (super)lively
quality over the centuries and still puzzles and impresses us
today.

Religious references can already be found in Diirer’s 1493
self-portrait, where he holds an eryngium (a thistle) which
is a clear reference to the passion of Christ (Zirpolo, 2008).
The 1500 self-portrait, however, goes an essential step further:
here, Diirer does not content himself with a mere reference to
Christ any more, but downright metamorphoses himself into
a depiction of Christ. His stylish golden curls, symmetrically
arranged, his enigmatic gaze indicating presence (direct gaze
at the viewer) and transcendence (looking through the viewer
toward infinity) at the same time, and his dignified hand gesture
referring to gestures known from Early Christian iconography
(Koerner, 1990) underline his, Diirer’s, extraordinary status of
being a genius, a true creator presented to the world in this
self-portrait. Here, we find Diirer in the tradition of the divino
artista, the artist who creates just like God, the ultimate creator.
His work is not about painting, but creating. Importantly,
Diirer’s reference to God is not at all to be interpreted in a
blasphemous sense, but in a truly Christian understanding of
creating on behalf of God and so to continue God’s initial process
of creation as an image and proxy of God Himself (see Genesis
1:26-27).

FIGURE 3 | (A) Durer’s self-portrait from 1493, oil on parchment mounted on canvas. (B) Durer’s Self-portrait from 1498, oil on panel. In some publications, the two
paintings are also denominated as the Louver Self-Portrait (1493) and the Prado Self Portrait (1498); so like with Leonardo’s most famous portrait of the Mona Lisa,
these two museums share two painted versions of the very same person (cf. Carbon and Hesslinger, 2015). Both pictures belong to the public domain work of art.
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FIGURE 4 | Albrecht Diirer’s monogram which he used from about the
year 1497 on—the version here originates from 1498. This work is in the
public domain.

Diirer further intensified the message of his 1500 self-portrait
by placing a clear indication of authorship in the main focus
area of the painting at the eyes’ level: to the left of his head,
he positioned his signature, to the right, he further qualified
that the portrait was about himself and that it was of eternal
quality (“I, Albrecht Diirer of Nuremberg, portrayed myself
in everlasting colors aged 28 years”; original Latin inscription:
“Albertus Durerus Noricus/ipsum me propriis sic effin/gebam
coloribus aetatis/anno XXVIII”). Signing a painting and referring
to a specific artist was not very common in the time around
1500. Moreover, signing with a monogram that has the particular
quality of Albrecht Diirer’s one is even more a statement of
the importance of the artist; Diirer designed one of the first
corporate logos in world history with quite a simplistic, but
highly recognizable and memorisable monogram just consisting
of two letters: A and D (see Figure 4)—showing an interesting
ambiguity as it stands for A[lbrecht] D[iirer], but also for A[nno]
D[omini], the “year of the Lord.” Again, this points to a direct
link between Diirer and Christ (Koerner, 1990).

Actually, the self-depiction of Diirer from 1500 became so
popular and a common part of everyday culture that it even
converted to a symbol and common representation of Christ
himself: Out of a set of 160 historic depictions of Jesus Christ
from the 4th to the 20th century plus the Diirer painting, naive
participants (N = 43) selected the Diirer as the most typical Jesus
depiction (Carbon et al., 2010)—although Diirer’s work did not
really show Christ but only referred to the artist himself (note:
many people do indeed interpret this work as depicting Christ,
although the idiosyncratic and naturalistic outward appearance
of Diirer becomes very clear)!

SUJETS, SYMBOLS AND MESSAGES IN
SELFIE PHOTOGRAPHY AND ARTISTS’
SELF-PORTRAITS

As noted above, self-portraits and selfies share the common
ground of being born from the idea or wish to freeze a fluctuating
but significant slice of life. Considering selfie photography, one
will register that the appearance and mise-en-scene of such a
slice of life can have a variety of faces. In other words: Selfie
photography is quite multi-faceted and knows many different

sujets, ranging from the “classic selfie” showing just one’s own
face over “Outfit selfies” to “AirSelfies” and so on. Table 1 sums
up typical sujets or types of selfies together with the respective
aims related to a specific sujet or type.

Obviously any kind of self-portrait is a self-reference and is
capable of documenting a certain moment of life. Selfies are
often marked by the (additional) pretense of being authentic. So
people depicted on selfies often make us believe that the photo
was shot instantly and incidentally when the current situation
emerged, although many situations are intuitively initiated just
for the sake of making the selfie. Selfie-ists often want to convey
a specific image of themselves, a rather euphemistic, self-serving
image that is indeed far from authentic. Therefore, certain poses
are trained to look slimmer or specific camera perspectives from
above are utilized in order to suggest a lower weight (Schneider
et al., 2012), for example. Pronouncing attractive or salient body
parts can increase the impression of being healthy and sportive—
a similar purpose can be identified when certain artifacts, actions,
or contexts are used that are typically associated with these values
and properties.

Systematizing the aims of the different sujets or types of
selfies listed in Table 1, shows that these aims circle around three
main factors: (A) self-expression, (B) documentation and (C)
performance. Interestingly, these main message aims can also be
found in painted self-portraits as I will show in the following by
reference to several examples.

(A) Self-expression is, self-evidently, the core value of any self-
portrait. Why should you make a portrait of yourself, if you did
not want to express yourself? Self-expression is about the idea
that the depicted person is different, unique, special in a sense
of a personality trait—sometimes people just want to convey
information on their current mood, or emotional and cognitive
state. Certainly, painted self-portraits cannot provide many of
such instances in life, just because creating paintings is effortful
and expensive. Accordingly, they often refer to extraordinary,
especially important or characteristic instances. For example,
self-portraits may show or symbolize deep religious feelings,
contemplation on something important or thinking about a
special problem of the self-depicted artist. Other self-portraits,
however, focus on certain fluctuating moments of life, or on
expressing a certain mood like in Egon Schiele’s “Self-Portrait
with Chinese lantern lamp” from 1918 or his “Self-Portrait with
physalis” from 1912 (see Figure 5A). As has already been shown,
Diirer was a master of self-expression. Interestingly, he did not
idealize his specific outward appearance in his self-portraits,
but depicted it, contrary to the Italian Renaissance tradition
(Koerner, 1990), in a literally hyper realistic way. What he indeed
idealizes in expressing himself, is his meaning and special status.
And this is not so different from many types of selfies where
the protagonists try to emphasize or amplify some personality
properties or situational specifics.

(B) Self-depictions also aim to document a certain status
quo. In modern times this documentation is often realized by
referring to certain achievements in a very explicit way, by use
of paraphernalia or symbols: e.g., wearing a graduation cap
indicates the success of graduation, showing specific artifacts
can document a certain health status (e.g., a plastered arm, a
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TABLE 1 | Overview of typical types of selfies, including a short characterization and main aims often found with people who take such selfies.

Type of selfie

Characterization

Main aims

Classic selfie

Situation selfie

Emotional selfie

Optimization selfie

Celebrity selfie

Sports selfie

Leisure selfie

Food selfie

Drink selfie

Mirror selfie

Landmark selfie

Outfit selfie

Body selfie

Car selfie

Ultimate selfie/
Daredevil selfie
Purpose selfie

Fingermouthing selfie

Selfie-reference selfie

Selfie-stick

AirSelfie

Weefie

Taking a photo just from the own face without more additional ingredients, looking quite neutral

Portraying a specific situation in which the selfied person is currently (in the bed, in a miserable situation, with fun)
Expressing a specific emotion very clearly and explicitly

Posing to optimize the physical appearance (e.g., by shooting from above, trimming the facial shape by muscle
activities)

Integrating a celebrity while taking a selfie

Taking a selfie while making sports activities (indoor)

Taking a selfie being lazy, chilling out

Selfie-ing while eating

Selfie-ing while drinking

Shooting a selfie through a mirror

Posing in front of a significant landmark (building, landscape)

Focusing on new or special outfit

Pronouncing specific body parts, especially the belly (“belfie”), muscles, body parts of particular appeal or salience

Taking a selfie while driving a car

Initiating a stunt in the face of a camera

Making clear with the selfie that something important will go on (e.g., by showing a weapon, a claim of responsibility)

Fingers are in front of the mouth or touch the lips

Making explicitly clear that the photo is a selfie by, e.g., shooting the selfie-ist in a mirror while making the selfie

Selfie taken from a farther distance as usual by help of a selfie-stick, a monopod which is typically extensible

Takes the selfie from a device that flies above the selfie-ist, mostly ensured by a camera drone

Shows not only the selfie-ist, but also other people who are directed toward the camera

Self-reference
Documentation

Authenticity
Humor
Emotion
Mood
Attractiveness
|dealization

Importance
Identification
Sportiveness
Energeticness
Performance
Mood

Authenticity
Passion
Authenticity
Passion

Spontaneity
Authenticity

Exclusivity
Interest

Trendiness
Innovativeness

Sportiveness
Beauty Physical
properties
Spontaneity
Performance
Personal
situation

Performance
Fearlessness

Importance

Power

Spontaneity
Expression
Attractiveness
Self-reference
Creativity

Context relationship
Part of the whole
Competence
Mastering of difficult
situations

Competence
Context relationship
Social embedmen
Social relationship

crook), showing oneself next to one’s crashed car indicates “hey, I

Théreése Schwartze’s “Self-portrait with palette”

from 1888 (see

survived,” and so on. In paintings we can see similar documentary
attempts, although again the threshold for an event to be painted
as a part of a self-portrait is of course much higher, e.g., having
crossed the Alps in the case of Diirer’s self-portrait from 1498 (see
Figure 3B), or becoming a member of an exclusive circle, e.g.,

Figure 5B), or being in a physically or psychologically extreme
state like Van Gogh in “Self-portrait with bandaged ear” from
1889 after having cut a portion of his ear (see Figure 5C).
Another extreme case is the “Self-portrait with the portrait of Dr.
Farill” painted by Frida Kahlo in 1951 where she depicts herself
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FIGURE 5 | (A) Egon Schiele (1912): “Self-portrait with physalis— public domain, reproduction from The Yorck Project. (B) Thérése Schwartze (1888): “Self-portrait
with palette” —public domain. (C) Van Gogh (1889): “Self-portrait with bandaged ear” from 1889” —public domain. It is quite interesting to see what a reviewer of this
manuscript has observed: Thérese Schwartze holds the brush in the left hand while keeping the palette in her other hand. It is hard to find any notes on Schwarzte’s
handedness, but we know that dominance of a hand is an important personal and even identifying property of a painter, so it would be rather extraordinary if she had
not compensated for the mirroring of the handedness by the mere usage of a mirror.

being confined to a wheelchair—a painting which is also known
as the last one she has ever signed.

(C) The aim of showing performance in a self-portrait is
certainly tightly connected with the aforementioned categories,
but focuses more strongly on capability and ability aspects of the
artist. Paintings belonging to the performance category, besides
some paintings portraying the artist in the state of painting, e.g.,
Van Gogh's “Self-Portrait in Front of the Easel” from 1888 (cf.
type of selfie termed “Selfie-reference selfie” in Table 1), seem
to be relatively rare in art history. Main reason for this might
be the plain fact that the core performance painters show is
painting, so the result of their work, the self-portrait, is often
sufficient evidence for their performance already. There is an
own sujet in art history showing also painters self-portraying
themselves while painting: For instance, Veldzquez depicting
himself while painting the royal family in his masterpiece “Las
Meninas” from 1656 or Vermeer’s painting potentially portraying
him from behind entitled “Art of painting” from 1666 (see Hall,
2014). Here we observe a painter in his studio who actually
draws the model which is also depicted in the painting. Another
example was created by René Magritte. In his “Attempting the
impossible” (1928), he depicts himself while painting a female
nude in life size—interestingly, this painting with this intriguing
self-reference has itself been featured in the Belgian Surrealist
journal Variétés with a selfie-like depiction of the artist in
front of the painting, seemingly working on the painting. There
are of course also some interesting self-portraits with other
performance classes beside painting, e.g., Tamara de Lempicka’s
“Tamara in a Green Bugatti,” created in 1929, shows her driving
fast in a sports car, or “Self-portrait with horn” (1938) where
Max Beckmann paints himself as a musician. Other, even more
sophisticated cases where “self-portraits” are composed in such
a way that they show only some parts of the artist'’s body which
would also be naturally be perceived when the correct perspective
would be followed. Excellent examples for this perceptually
highly interesting sub-group can be found among the works of
Robert Pepperell who has created a couple of exemplars where he
analyses his own perceptual conditions, for example, by showing

the interior of the room plus the artists feet while lying on a chaise
longue and drawing the interior of the room (Robert Pepperell:
“Self view with feet after Mach,” painted in 2012).

CODA: SELF-DEPICTIONS AS A COMPACT
FORMAT TO COMMUNICATE COMPLEX
INFORMATION

To sum up, although contemporary selfies are clearly produced
with high frequency and often quite incidentally, they aim to
provide similar messages and show similar types of expression
as self-portraits from the domain of artistic painting did for
centuries. They reveal something about the creator in particular,
but also something about humans in general. Humans want to
document their lives, their personality, their outward appearance,
and sometimes also their current situation, their mood, feelings
or cognition. This is also an expression of the social nature
of the human being, wishing others to share one’s experiences
and to empathize with these experiences. To communicate
this efficiently, statements are often enhanced. Self-portraits of
any kind have to deliver these complex and multi-dimensional
information in a very compact format, just in one single picture.
That we still use such a simple format, although capturing
dynamic scenes with modern multimedia-technique would be so
easy by technical assistance today, is a sign for the adequateness
and power of this format. Obviously, to generate one single
picture, sometimes with all its inherent ambiguity, is an ideal
way to provide a mixture of concreteness and imagination. On
the one hand, transporting a very concrete depiction of oneself to
document the current appearance and on the other hand, inviting
the beholders to trigger their associations and imaginations to be
personally touched and so to empathize with the creator.
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Department of Psychology, Ludwig-Maximilians-University Munich, Munich, Germany

Selfies appear as a double-edged phenomenon. Taking, posting, and viewing selfies
has become a daily habit for many. At the same time, research revealed that selfies often
evoke criticism and disrespect, and are associated with non-authenticity and narcissism.
The present study (N = 238) sheds further light on the somewhat contradictory
phenomenon of selfies and their psychological value. In addition to previous studies
on selfies and personality traits, the present research explores relations to popular,
habitual self-presentation strategies, self-reflections on own and others’ selfie-taking
behavior, selfie-related affect, and perceived consequences of selfies, by applying a
combination of self-constructed and existing scales [e.g., habitual self-presentation
scales (Merzbacher, 2007), Positive and Negative Affect Schedule (Watson et al., 1988)].
Our findings confirmed habitual self-presentation strategies as a relevant factor for
understanding selfies: Participants scoring high on self-promotion (promoting one’s
strength and abilities) and self-disclosure (revealing one’s feelings for earning sympathy)
felt especially positive while takings selfies, whereas understatement was correlated with
negative feelings. Nevertheless, self-presentational motives were rather attributed to
others’ selfies than to own selfies. Moreover, others were assumed to have more fun and
positive feelings while taking selfies whereas own selfies were judged as more authentic
and self-ironic. Altogether, participants expressed a distanced attitude toward selfies,
with stronger agreement for potential negative consequences (threats to self-esteem,
illusionary world) than for positive consequences (e.g., relatedness, independence), and
a clear preference (82%) for viewing more usual pictures instead of selfies in social
media. The revealed selfie-bias, i.e., the systematic discrepancy between judgments on
own versus others’ selfies, and the reported critical attitude toward selfies allows multiple
interpretations. Taking peoples’ statements literally, selfies should have never become as
popular as they actually are. On the other hand, the selfie bias may fulffill a psychological
function. Perceiving one’s own selfie behavior as self-ironic and only half-committed,
allows to fulfill self-presentational needs without feeling narcissistic. In conclusion,
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we suggest that the playful and somewhat ambiguous support of self-presentation may
be a key factor for the success of selfies. Relations to biases and mechanisms from
social psychology, limitations of the present study and implications for future research

are discussed.

Keywords: selfies, self-presentation, motivations, affective experience, self vs. other judgments, selfie bias

INTRODUCTION

Selfies have become enormously popular and it is nearly
impossible to visit any social media site without seeing our
friends’ faces in close-up. A selfie is a self-portrait photograph
of oneself (or of oneself and other people), taken with a (phone)
camera held at arm’s length or pointed at a mirror, that is
usually shared through social media (Sorokowski et al., 2015).
Though exact data about the worldwide pervasiveness of selfies
are not available, the estimations in existing selfie statistics are
impressive. For example, the Google statistics in 2014 (Brandt,
2014) reported about 93 billion selfies taken per day — counting
only Android phone users. According to a poll with 3,000 people,
among those aged 18-24, every third picture taken is a selfie
(Hall, 2013). Selfie accessories, such as selfie-sticks, have been
bestsellers, and phone producers have adjusted their products
for the sake of selfies. The Sony Xperia™ C3 PROselfie™
smartphone, for example, is equipped with a wide-angle front
camera with LED flash and real-time selfie apps. Consequently, in
2013, the term “selfie” was officially added to the Oxford English
dictionary, defining a selfie as “a photograph that one has taken
of oneself, typically one taken with a smartphone or webcam
and shared via social media.” The rising presence of selfies
within the last years also becomes visible in language, as Bennett
(2014) reports, the usage of the term selfie in English language
has raised by 17,000% from 2012 to 2014. In short, taking,
posting, and viewing selfies has become a daily habit for many
and their mere pervasiveness makes it relevant to know more
about the psychology of taking selfies and their consequences
on an individual and societal level. The present research aims
to contribute to a deeper understanding of selfies through the
exploration of related motives and psychological variables, and
in particular, the ambivalent character and judgments of selfies.

In fact, the current discussion about the value and
consequences of selfies is quite diverse. While some highlight
the value of selfies as a new material for creative work and the
enhanced possibilities to convey emotions, others are primarily
concerned about the excessive self-presentation promoted by
selfies, and point at related conflicts, threats to self-esteem or
decreased mindfulness. Rettberg (2014), for example, analyses
selfies from a cultural perspective. She describes how the selfie
culture gives rise to experimentation and mutual inspiration,
inventing new genres such as serial selfies, or time-lapse selfies.
For instance, the award-winning time-lapse video Me by Ahree
Lee shows selfies taken every day for 3 years.

In contrast, Roman (2014) focuses on the often negative
side-effects of selfies for social interaction. While being totally
immersed in the mission of taking the perfect selfie, this may
diminish the experience of the moment itself or even cause

social conflict. Aiming for the perfect shot of oneself in front
of a perfect scenery, people do not seem to care whether they
are obstructing the views or disrespecting the needs of others.
Selfies, she concludes, “trumped any courtesy, social contract, or
even common awareness of the other” (Roman, 2014, p. 314).
Another disconcerting phenomenon she sees related to the boom
of selfies is the vanishing of natural, candid pictures, and that
even young children under 3 years of age are familiar with posing
and developing a photo smile. Among adolescents, the enormous
focus on taking and sharing pictures of oneself is associated with
even more severe effects. For example, sharing selfies among
adolescent girls is correlated to overvaluation of shape and
weight, body dissatisfaction, as well as thin ideal internalization
(McLean et al,, 2015), and a high frequency of Instagram selfie
posting is related to conflict in romantic relationships (Ridgway
and Clayton, 2016).

Further reports referred to the relations between selfies and
narcissism (Barry et al.,, 2015; Sorokowski et al., 2015; Weiser,
2015), or the selfie as “a prototype of expressive inauthenticity”
(Lobinger and Brantner, 2015). In contrast to “normal,” authentic
photographs with natural facial expressions and poses, the
participants in the study by Lobinger and Brantner (2015) judged
selfies with clearly recognizable poses (e.g., duck face, posing
in front of a mirror) as inauthentic way of showing off, often
imitating role models from star and celebrity culture rather than
showing one’s true self. Another typical element of selfies related
to inauthenticity judgments was the visibility of the photographic
production process, e.g., selfies in which the arm of the depicted
person is visible. Such elements highlight that the depicted person
deliberately took this photo, destroying any illusion about a selfie
as a natural glimpse into a person’s life. In this sense, a selfie
could never show an authentic, natural snapshot of a person’s
life. Whatever one was doing, one interrupted this activity to
take a selfie. In fact, some self-photographs even play with
this aspect and deliberately display inauthenticity, e.g., photos
showing a “sleeping” person, but revealing through a mirror that
the person has taken the photo'>*. On the other hand, this lacking
authenticity may be one reason why people state that they prefer
seeing other pictures of their friends than selfies (Christoforakos
and Diefenbach, 2016).

Taken together, selfies appear as a somewhat mysterious
phenomenon. Aside from art and design projects, the discussed
consequences of selfies, seem rather negative — breaking social
norms, focusing on photographing oneself rather than what is
happening around us, causing conflict in relationships, fostering
body dissatisfaction, inauthenticity and narcissistic behavior. Still

"http://i2.kym-cdn.com/photos/images/original/000/518/574/17c.jpg
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selfies are extremely popular. They seem to be more for people
than just a new trendy way of taking photos. Probably, selfies
would not have become so popular if not providing specific
value beyond “usual” photos. The present paper illuminates
this paradox situation through a psychological perspective and
deeper insight into the motivations behind selfies. Our research
explores how people may benefit from selfies, how they reflect on
selfies and see their own position within the selfie culture, and
why selfies could be more prevalent than individual statements
suggest.

In the following, we first discuss the theoretical background
and considerations behind our work, namely, the possible
advantages and value that selfies may provide to people, with
a focus on self-presentation and impression management. We
also discuss first findings on self-reflection on selfies and
differences between self and other judgments. We then present
an empirical study that explores these phenomena in more detail,
followed by a general discussion and implications for future
research.

BACKGROUND

The Potential Value of Selfies - From

Self-Exploration to Self-Presentation

At first, and apart from a social dimension, self-portraiture and
selfies may be seen as a means for self and identity exploration.
Rutledge (2013) highlights the function of selfies as a trigger for
self-study and self-observation, supporting our need to “figure
out who we are and what we are ... whether you are trying to
find greater consciousness or figure out what moved you to buy
the blue shoes. . .. we can look back on our motives and actions
and gain insight we couldn’t get in any other way.” This inward
perspective, however, seems only a small part of the picture. In
general, the outward orientation and public presentation seems
an essential part of selfies, considering that most people do
not take selfies just for themselves. More often, the envisioned
audience seems already present while taking the selfie, and people
deliberately use self-photographs to form a particular impression.
Lyu (2016), for example, explored impression management in
the context of travel selfies shared via social networks, revealing
how tourists strategically adjust photographic images to manage
their impressions and highlighting the role of posting selfies as
strategic self-presentation behavior. In line with this, existing
definitions of selfies in research (Sorokowski et al., 2015) or
the Oxford English dictionary, explicitly mention that selfies are
usually shared via social media, or describe selfies as “the posting
of self-photographs” (Barry et al., 2015).

In order to better understand the value of selfies as a form
of online self-presentation, previous research on social media
offers a helpful starting points, especially since sharing photos
has become a key feature in social networks (Weiser, 2015).
For example, studies regarding the example of Facebook, already
examined the benefits for identity construction and implicit
identity claims through one’s profile photo and other pictures
(Zhao et al., 2008), the use of self-promotional content features
and its relation to narcissism and self-esteem (Mehdizadeh,

2010), the benefit of online social technologies for identity
experimentation and self-disclosure (Best et al., 2014), as well
as the challenges of managing multiple self-presentations via
different services and profiles (Brivio and Ibarra, 2009). Another
strand of research explored relations to self-esteem and well-
being. Here, studies showed a positive effect of selfies on self-
esteem through the possibilities for selective self-presentation in
social media, as for example, editing or examining one’s own
Facebook profile (Gonzales and Hancock, 2011; Toma, 2013).
Visiting the Facebook profiles of others, however, can have rather
negative impact on well-being, especially if Facebook friends
are not personally known: while neglecting that this selective
view does not represent the “true life” of others, one comes
to the depressing conclusion that others must be happier and
having better lives (Chou and Edge, 2012). Thus, the same effect
that boost our self-esteem when pimping our own profile and
presenting a highly selective, favorable insight in our life, may fire
back when visiting the profiles of others.

In general, online-self presentation via social media profiles,
blog posts, etc., is much more controlled than self-presentation in
offline environments, since the former can be edited and revised
before making it public, with lots of opportunities to manage the
image perceived by others (Stanculescu, 2011). Within this, selfies
push the opportunities for managing others’ view of oneself to the
limit and provide some degree of new independence and control.
One can get a quick picture of oneself, anywhere, at any place,
without help from others. While taking a photo of oneself via
camera held at arm’s length was already possible before the age
of smartphones, smartphones and specialized selfie-equipment
have brought this form of self-photography to perfection. One
not only selects particular pictures for self-presentation but also
already starts the ‘management’ process in the very moment of
snapshotting one’s life. With the selfie-cam, acting as a mirror,
the over controlled self-presentation in social media already starts
while taking a photo.

Investigations in relation to individual differences in
strategic self-presentation behavior lent further support to self-
presentation as a central motive for social media use. Blachnio
et al. (2016) explored relations between individual tendencies
for different self-presentation styles (e.g., self-promotion,
self-depreciation) and Facebook usage and found a positive
correlation to the individual tendency for self-promotion.
Thinking about the specific value of selfies, relations between
the individual engagement in taking and posting selfies and
individual self-presentation strategies are conceivable as well, as
discussed in the following paragraphs.

Selfies in the Light of Habitual
Self-Presentation Strategies

Among the many opportunities of social media, selfies appear as
an element with an especially high potential for self-presentation
and impression management: Per se, selfies put the focus on
the self. The selfie cam provides control while taking the
picture; photo editing does the rest. With the person’s face in
the foreground, selfies can be very expressive pictures, convey
emotions and an image as desired. Altogether, selfies thus seem
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to provide best opportunities for strategic self-presentations and
impression management.

However, selfies may be especially supportive of particular
types of self-presentation. Given that people vary in their
habitual use of different strategies of self-presentation, the
enthusiasm for selfies may also vary with how well selfies as
a means for self-presentation fit with individually preferred
self-presentation strategies. For example, in the taxonomy of
self-presentation strategies suggested by Merzbacher (2007), two
strategies in particular seem well in line with what selfies can
provide: The first strategy is self-promotion, i.e., highlighting
own accomplishments and abilities, to be perceived as capable,
intelligent, or talented by others (cf. also Jones and Pittman, 1982;
Tedeschi and Norman, 1985). By showing a highly controlled
picture of oneself in the way that one wants to be seen by
others, selfies provide a ground for self-promotion. The second
strategy is self-disclosure, i.e., revealing (selective parts of) one’s
self and emotions with the aim to convey a likable image and earn
sympathy, trust and appreciation from others (cf. also Schlenker,
1980; Tedeschi et al., 1985). In line with this, selfies, “snapshots”
of one’s life, offer a lightweight possibility to express emotions
and revealing insights into oné€’s life. Selfies form a “visual diary,”
and a way to share emotions with friends and family (Wortham,
2013). In contrast to self-promotion, self-disclosure does not aim
to present the best “polished” self, but rather aims for sympathy
through openness and “natural” insights into the self (though still
being selective insights). Selfie-trends such as the “ugly” selfie or
“post shower selfies” may fall into this category.

Other strategies of self-presentation in the taxonomy by
(Merzbacher, 2007) seem less compatible with selfies, as
for example understatement. Understatement in the sense
of a strategic way of self-presentation refers to ostensibly
downplaying one’s own relevance, abilities and achievements, but
implicitly expecting objection from others, finally leading to a
positive revaluation of the self. Selfies, however, seem not well
compatible with this strategy. Posting any photo of oneself is
already some sign of taking oneself seriously. Posting a selfie,
i.e,, a photo putting the person in the center seems everything
but understatement. Moreover, selfies have no implemented
feedback channel as required for effectively using understatement
as a strategy with positive effect for the self. An important
element of understatement as a self-presentation strategy is
the interaction partner who will disclaim the modest self-
presentation. Hence, people who habitually use understatement
should be less enthusiastic about selfies as a tool for self-
presentation.

In sum, opportunities for self-presentation may be assumed as
a core attractor for the popularity of selfies. However, selfies may
not foster all types of different self-presentation strategies in equal
degree, so that the enthusiasm for selfies may vary with individual
tendencies in habitual self-presentation.

Self-reflection on Selfies

From an analytical point of view, self-presentation may be one
of the most prominent psychological reasons for taking selfies.
However, another interesting question is how people reflect
on this issue themselves: Do they see selfies primarily as a

tool for self-presentation? Where do they see advantages and
disadvantages of selfies in their daily life? How do they reflect on
their own and others’ selfie taking behavior?

So far, only little research has explored personal reflections
and subjective motivations for taking and posting selfies.
An exception is the study by Sung et al. (2016), which
explored motivations for posting selfies by an online-survey
and a prior interview study. The interview study revealed four
primary motives, namely attention seeking, communication,
entertainment, and archiving, which each were assessed by
a 3-6 items in the online-survey. Among the four motive
scales, attention seeking (sample items: “To show off;” “To be
acknowledged by others”) seems to have the highest overlap
with self-presentation. While the motives attention seeking,
communication, and entertainment were positively related to
narcissism and selfie-posting frequency, archiving was not.

In an own qualitative study (N = 86, see also Christoforakos
and Diefenbach, 2016), we explored peoples subjective
associations with selfies, thereby distinguishing between
perceived positive and negative aspects of selfies. Both aspects
were surveyed by an open question format and categorized
by qualitative content analysis. Overall, the most common
positive associations were independence (taking self-portrait
pictures without help from others), meaning/documentation
(selfies as a marker of meaning, selfies as memories), relatedness
(feeling close to people when seeing their selfies), control/self-
staging (control over the picture and the image perceived by
others), and positive feelings (e.g., fun, chasing boredom). In
contrast, as the most negative consequences of selfies participants
named illusion/fake (inauthentic, unnatural pictures, creating
a superficial illusionary world), threat to self-esteem (e.g.,
risking negative reactions from others, vulnerability), negative
impression on others (e.g., narcissistic, showy), bad quality
pictures, and unnecessary/uninteresting pictures. Hence, our
findings on positive associations generally show parallels with
the study on selfie motivations by Sung et al. (2016), e.g.,
relatedness - communication, meaning/documentation -
archiving, positive feelings — entertainment. However, the aspect
of control and self-staging was brought up more explicitly in
our study, and also the aspect of independence as a positive
consequence of selfies was not discussed by Sung et al. (2016).

Moreover, an interesting tendency in our qualitative data
(Christoforakos and Diefenbach, 2016) was a different form
of argumentation when talking about one’s own selfie habits
(e.g., “for me, it is a form of documentation”) versus others
taking selfies and general judgments (e.g., “the people get more
narcissistic”). Not all statements were clearly indicative of self
versus other judgments, since the study did not explicitly ask for
this differentiation. However, those statements that did, showed
a focus on situational and practical reasons for taking selfies
oneself (e.g., “a quick photo without needing help from others,”
“using the selfie-cam as a mirror”) whereas other judgments
rather referred to reasons lying in the person (e.g., self-admiring,
narcissistic), depicting the prototypical selfie-taker as the “type
of character who needs it.” We took this, as a hint for a
more systematic exploration of judgments for own selfies versus
others ‘selfies and peoples’ reflections on selfies as a societal
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phenomenon. In general, the exploration of interpretations and
attributed reasons for taking selfies can offer deeper insight into
the psychology and subjective experience of selfies.

Aims of the Study
The present empirical study followed several aims:

First, an exploration of psychological functions of selfies with
a special focus on selfies as a means of self-presentation as well
as the representation of common self-presentation strategies. We
focused on the strategies of self-promotion, self-disclosure and
understatement, assuming positive relations with selfie-related
affect for the two former and negative relations for the latter.

Second, an exploration of the image and perceived
consequences of selfies, and relations to personal and societal
values. Thus, besides indirect conclusions about the value
of selfies (e.g., correlations between selfie-related affect and
habitual self-presentation strategies), our study also surveyed
explicit reflections about how people perceived selfies and their
consequences in our social interaction.

Third, based on the incidences for differences between self-
versus other judgments in our previous research (Christoforakos
and Diefenbach, 2016), we aimed for a systematic exploration of
this effect. In line with a self-serving interpretation, we assumed
more likable judgments (e.g., self-ironic) for own selfies, and a
more critical view (e.g., non-authentic) of others’ selfies.

MATERIALS AND METHODS

Participants

Two hundred thirty-eight individuals (167 female) living in
Germany, Austria, and Switzerland took part in the study and
completed the whole survey. The age range was between 18 and
63 years (M = 25.33; SD = 7.21).

Procedure

The study was carried out via online survey with unipark®, and
participation took about 15 min. All materials were presented
in German language. An invitation link to the study was
distributed via diverse mailings lists and university panels. As an
incentive, three Amazon gift vouchers (50€) were raffled among
all participants who completed the survey. Participants’ selfie
behavior and related variables were assessed by a number of
measures, as listed in the next sections.

Measures

Selfie Behavior and Preferences

Participants indicated how often they were usually taking selfies
and receiving selfies from friends. Both measures were assessed
on a 6-point scale (1 = never, 2 = once a month, 3 = once a
week, 4 = several times a week, 5 = once a day, 6 = several times
a day). In addition, participants rated how much they liked seeing
selfies compared to usual (non-selfie) pictures. Preferences were
assessed by a 5-point scale (1 = I prefer selfies, 5 = I prefer usual
pictures).

3unipark.com

Selfie-Related Affect

Participants described their emotional experience when taking
selfies with the Positive and Negative Affect Schedule (PANAS;
Watson et al,, 1988) in German translation by Krohne et al.
(1996). Its short form (Mackinnon et al., 1999) consists of five
items assessing positive affect (PA, e.g., enthusiastic, inspired)
and five items assessing negative affect (NA, e.g., enthusiastic,
inspired). The 10 items were presented in random order.
Judgments were assessed on a 5-point scale (1 = notatall,2=a
little, 3 = moderately, 4 = quite a bit, 5 = extremely) and scale
values calculated by averaging the according items. Cronbach’s
Alpha was 0.80 for PA and 0.68 for NA. Despite the low scale
reliability for NA, we left the scale in original form to facilitate
comparison with previous studies.

Self-Presentation Strategies

Individual self-presentation strategies were assessed by a selection
of items from the habitual self-presentation scales by Merzbacher
(2007), who built on the self-presentation tactics scale by Lee
et al. (1999). We focused on those facets of self-presentation,
which we assumed as particularly relevant in the context
of selfies, i.e., self-promotion and self-disclosure. We further
assessed understatement, assuming that this strategy is not
supported through selfies, thus being able to check a potential
differential effect. Each strategy (self-promotion, self-disclosure,
understatement) was assessed with five statements, e.g., I
tell others about my successes” (self-promotion), “I show my
feelings to be well received by others” (self-disclosure), “I
deliberately downplay my achievements” (understatement). The
15 statements were presented in random order. Participants
judged how well the different statements described their typical
behavior on a 9-point scale (1 = never, 9 = most of the
time). Scale values were calculated by averaging the according
items with satisfying scale reliability (Cronbach’s Alphas: self-
promotion 0.84, self-disclosure 0.78, understatement 0.78).
A principal component analysis (varimax rotation, 58% explained
variance) with three components to be extracted revealed a
satisfactory solution with the five items assessing one strategy
forming one component, and no loadings larger than 0.30 on
other components.

Perceived Consequences of Selfies

Perceived consequences of selfies were assessed based on a
previous qualitative study, where we surveyed most prominent
positive and negative associations related to selfies (as mentioned
in the Background section, see also Christoforakos and
Diefenbach, 2016). For the present study, we focused on six
aspects, four of them being named as positive effects of selfies
(independence, meaning, relatedness, self-staging) and two of
them being named as negative effects of selfies (illusionary world,
threat to self-esteem). Each aspect was assessed with two items
presented in random order. Sample items are “Selfies provide
independence” (independence), “Selfies provide opportunities to
feel close to others” (relatedness), or “Selfies show an illusionary
world” (illusionary world). Participants indicated their agreement
on a 5-point scale (1 = not at all agree, 5 = totally agree). Scale
values were calculated by averaging the according items, with
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scale reliabilities between 0.62 and 0.79. A principal component
analysis (varimax rotation, 79% explained variance) with six
components to be extracted revealed a satisfactory solution with
the two items assessing one aspect forming one component, and
no loadings larger than 0.30 on other components.

Statements on Own versus Others’ Selfies

Judgments on own selfies and others’ selfies was assessed
with 10 statements, relating to five different aspects: self-irony
(“My/Other peoples’ selfies are often funny or self-ironic”),
authenticity (“My/Other peoples’ selfies show my/their true
personality”), self-presentation (“I/Other people use selfies as a
means for self-presentation”), fun (“I/Other people take selfies
because it is fun”), situational variability (“My/Other peoples’
selfies are very different from one situation to another”). The
10 statements were presented in random order, so that the
contrast of judgments on own versus others’ selfies may not have
been obvious to participants. For each statement, participants
indicated their agreement on a 5-point scale (1 = not at all agree,
5 = totally agree).

RESULTS AND DISCUSSION

Selfie Behavior and Preferences

Reports on selfie behavior showed a wide range, Table 1 shows
reported frequencies of taking and receiving selfies. For example,
50% declared to take selfies about once a month. A total of 27%
stated taking selfies once a week or more often, one participant
even several times a day. Statistics for receiving selfies were
generally higher, here altogether 49% claimed receiving a selfie
at least once a week, and six participants even several times a day.
Thus, one seems to receive selfies more often than taking them.
Moreover, taking and receiving selfies are positively correlated
(non-parametric Spearman correlation p = 0.56, p < 0.001.), so
that the two activities may be interpreted as a general indicator
of selfie engagement. The present high variability in self-reported
selfie engagement is in line with previous research using objective
counts, and also reporting wide ranges and high standard
deviations in selfie statistics (Barry et al., 2015; Sorokowski et al.,
2015).

The preference rating for selfies versus non-selfie pictures
showed a clear preference for more non-selfie pictures. The mean
value on the 5-point scale (1 = I prefer selfies, 5 = I prefer
usual pictures) was M = 4.30 (SD = 0.83), significantly deviating
from the scale midpoint [#(237) = 24.14, p < 0.001]. Eighty-
two percentage gave a 4 or 5 rating, indicating they would like
to view more usual pictures instead of selfies in social media.
Though one’s own selfie engagement was correlated to a higher
acceptance of selfies (receiving selfies: non-parametric Spearman
correlation p = —0.22, p < 0.001; taking selfies: p = —0.30,
p < 0.001), also within the sub-group of those with high selfie
engagement, the wish for more usual pictures was still dominant.
Even among those taking selfies themselves once a week or more
often (n = 65), the preference for more usual photos instead of
selfies was still significant [M = 3.94, SD = 0.085, £(64) = 8.95,
p < 0.001]. The same applied to the subgroup of those receiving

selfies once a week or more often [n = 116, M = 4.16, SD = 0.86,
t(115) = 14.54, p < 0.001]. Thus, also people taking many selfies
themselves tend not to like viewing others’ selfie-pictures and
rather wish for a higher number of usual photos. As a first result,
this expresses a somewhat paradox situation, where many people
are engaged in selfies, but at the same time wish for a reduction
of selfies in social media in favor of more non-selfie pictures,
expressing a somewhat distanced attitude toward the value of
selfies.

Selfie-Related Affect and

Self-Presentation Strategies

The analysis of participants’ reported emotional experience while
taking selfies showed mean values in the lower scale range for
both positive affect (M = 2.64, SD = 0.83) and negative affect
(M = 1.40, SD = 0.49). Yet, positive affect was significantly more
pronounced than negative affect [t(237) = 21.41, p < 0.001],
indicating that, on average, taking selfies is an overall rather
positive experience. Selfie-related positive affect was also related
to selfie engagement, i.e., positively related to the frequency of
taking selfies (non-parametric Spearman correlation p = 0.32,
p < 0.01) and receiving selfies (non-parametric Spearman
correlation p = 0.18, p < 0.01).

A further analysis revealed that the experienced positivity of
taking selfies differed depending on individually preferred self-
presentation strategies: An analysis of variance showed general
differences between the specification of the three surveyed self-
presentation strategies [F(2) = 28.73, p < 0.001]. Understatement
seems to be the least popular (M = 4.03; SD = 1.46), whereas
self-promotion is more popular (M = 4.34; SD = 1.38) and self-
disclosure most pronounced (M = 4.93; SD = 1.36). As shown
in Table 2, high values for self-promotion and self-disclosure
were correlated with a positive experience of taking selfies but
high values for understatement were correlated with a negative
experience of taking selfies.

A likely interpretation is that people who tend to understate
their successes and competencies when presenting themselves
cannot profit from selfies — at least not as a means for self-
presentation — and thus associate negative emotions with taking
selfies. Taking a selfie, inevitably claiming attention for oneself,
is contradictory to such habits of self-presentation. However,
for many others, making use of the more popular strategies
of self-promotion and self-disclosure, selfies form a suitable
means for self-presentation in line with their preferences and,
thus, are associated with positive emotions. As discussed above,
selfies seem to be a good possibility for selective self-presentation
with a focus on strengths, accomplishments, and abilities (self-
promotion) as well as displaying emotions, likable openness and
insights into one’s life (self-disclosure).

In sum, the pattern of correlations suggests that the self-
presentation perspective is crucial for understanding the value
of selfies. Also, the consideration of habitual self-presentation
strategies helps to explain individual differences in selfie-related
affect and liking. In line with our expectations, self-promotion
and self-disclosure were related to positive selfie-related affect
and understatement to negative selfie-related affect. In other

Frontiers in Psychology | www.frontiersin.org

January 2017 | Volume 8 | Article 7 | 23


http://www.frontiersin.org/Psychology/
http://www.frontiersin.org/
http://www.frontiersin.org/Psychology/archive

Diefenbach and Christoforakos

Selfie Paradox

TABLE 1 | Reported frequencies of taking and receiving selfies.

Selfie behavior frequencies Never Once a month Once a week Several times a week Once a day Several times a day
Taking selfies 22,7% 50% 18,5% 7,6% 0,8% 0,4%
Receiving selfies 12,6% 38,7% 23,1% 20,2% 2,9% 2,5%

TABLE 2 | Correlations between individual self-presentation strategies and
selfie-related affect.

Individual self-presentation strategies

Selfie-related Self-promotion Self-disclosure Understatement
affect

Positive affect 0.16* 0.19** —0.02
Negative affect -0.02 0.01 0.33**

*p < 0.05, **p < 0.01.

words, people who habitually use self-promotion and/or self-
disclosure as strategies of self-presentation also appeared as the
most passionate about selfies.

The idea of a relation between taking selfies and self-
promotion is quite parallel to previous research on using selfies
for impression management, such as strategically adjusted travel
selfies (Lyu, 2016), or self-promotion as a major driver of
Facebook use (Carpenter, 2012; Blachnio et al., 2016). Moreover,
also the wide strand of research exploring relations to narcissism
already discussed the potential self-promotional aspects of selfies.
For example, Barry et al. (2015, p. 3) described selfies as
“inherently self focused [photos], with some perhaps being
blatant attempts to gain attention from others due to one’s
appearance, affiliations, or accomplishments.” (Sorokowski et al.,
2015) explored different sub facets of narcissism and revealed
admiration demand as the most important predictor of selfie-
posting behavior, in fact, the only narcissism subscale that
significantly predicted selfie-posting among women.

The relation between posting selfies and self-disclosure
as a self-presentation strategy has, to our knowledge,
not been addressed empirically so far. Anecdotic reports
already highlighted the potential of selfies for expressing and
communicating emotions to others, e.g., “it is about showing
your friends and family your elation when you’re having a
good day or opening a dialog or line of communication using
an image the same way you might simply text ‘hi’ or ‘what’s
up?” (Wortham, 2013). Our research, however, suggests that
self-disclosure through selfies may also fulfill functions beyond
opening a line of communication, namely, self-disclosure to earn
sympathy, in the sense of strategic self-presentation (Merzbacher,
2007).

Taken together, selfies appear as a powerful tool for impression
management, i.e., “the process by which people control the
impressions others form of them” (Leary and Kowalski, 1990).
However, the usefulness of that tool depends on individually
preferred strategies of self-presentation. While self-promotion
and self-disclosure are well supported, understatement and
possibly also other strategies (which we did not assess in
the present study) are not supported. In consequence, people

preferring understatement rather show an antipathy for selfies
and report negative affect while taking selfies.

Perceived Consequences of Selfies

Mean values of agreement for the studied perceived consequences
of selfies are given in Table 3. The analysis showed significant
agreement for the potential negative effects of selfies (illusionary
world, threat to self-esteem) but only partial agreement for
the potential positive effects. Among the potential positive
effects, the only aspect that reached significant agreement was
self-staging, i.e., the possibility to use selfies for presenting
an intended image to others. However, fewer participants
acknowledged positive effects of selfies regarding independence,
meaning, or relatedness, and mean values of agreement remained
significantly below the neutral scale midpoint. In fact, only
a small part of the sample showed agreement for positive
aspects and scored above the scale midpoint (independence:
14%, meaning: 14%, relatedness: 8%), whereas the ratio of
participants scoring above the scale midpoint was 62% for self-
staging, 62% for threat to self-esteem, and 67% for illusionary
world.

An analysis of correlations between perceived consequences
of selfies and selfie-related affect as well as selfie behavior (see
Table 4) showed a plausible pattern: those who frequently take
selfies themselves reported higher agreement for the positive and
lower agreement for the negative consequences of selfies. Also,
agreement for the positive consequences of selfies was related to
more positive selfie-related affect, and agreement for the negative
consequences of selfies was related to more negative selfie-related
affect.

In sum, those frequently taking selfies and feeling good while
doing so are also more optimistic about the general consequences
of selfies. However, according to our results, the majority of
participants sees the most obvious consequences of selfies on the
negative side, i.e., threat to self-esteem and creating an illusionary

TABLE 3 | Mean values of agreement and significance of deviation from
scale midpoint (=3) for perceived consequences of selfies.

Perceived consequences M SD t df P
of selfies

Positive

Independence 2.03 0.94 16.02 237 <0.001
Meaning 2.20 1.02 12.07 237 <0.001
Relatedness 1.99 0.85 18.34 237 <0.001
Self-staging 3.50 1.01 5.51 237 <0.001
Negative

llusionary world 3.63 1.01 9.66 237 <0.001
Threat to self-esteem 4.49 0.94 7.96 237 <0.001
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TABLE 4 | Correlations between perceived consequences of selfies, selfie
behavior, and selfie-related affect.

Perceived Taking Selfie-related Selfie-related
consequences of selfies positive affect negative affect
selfies

Positive

Independence 0.34** 0.39** 0.16*
Meaning 0.22** 0.29** 0.14*
Relatedness 0.18** 0.23** 0.21**
Self-staging 0.20** 0.25%* 0.07
Negative

llusionary world —0.28** —0.05 0.17*
Threat to 0.07 0.08 0.14*
self-esteem

*p < 0.05, **p < 0.01.

world. This parallels previous research, discussing the potential
danger of selfies for one’s confidence and self-esteem, emerging
from repeated attempts to achieve the “perfect selfie” and the
absence of positive feedback (Barry et al., 2015).

On the positive side, the most dominant aspect is self-staging.
Other positive aspects such as feelings of relatedness, autonomy
or meaning were only experienced by a small part of the
participants. Those also appeared as most passionate about selfies,
frequently taking selfies and feeling good while doing so. In a
way, taking selfies may be a self-intensifying process, where one
discovers unexpected positive aspects (besides self-staging) while
engaging in the activity and this positive experience encourages
further engagement. Nevertheless, the majority showed a rather
critical attitude, and among the perceived consequences of selfies,
negative aspects clearly predominate. If selfies are good for
anything, it is self-staging, at least in the majority’s opinion.

For a comprehensive picture of the relationships between
participants’ individually preferred self-presentation strategies,
selfie-related affect, and perceived consequences of selfies, we
conducted a post hoc path analysis computed with R package
lavaan. Considering self-presentation strategies as exogenous
person variable and based on the found correlational patterns,
the tested model assumed effects of self-presentation strategies
on selfie-related affect, and, in turn, effects of selfie-related affect
on perceived consequences of selfies (Figure 1). The fit indices
indicated a good model fit, CFI = 0.957; RMSEA = 0.046;
SRMR = 0.067 (McDonald and Ho, 2002; Beauducel and
Wittmann, 2005; Kline, 2015). The x? test is significant
[¥2(30) = 44.963; p = 0.039], yet this is a usual consequence
of the high number of participants (Biithner, 2011). In sum,
individual self-presentation strategies seem to be deciding
whether one experiences taking selfies as positive or negative,
and the resulting valence of affect implies a focus on either
positive or negative consequences of selfies. While positive
selfie-related affect goes along with positive judgments on
selfies, highlighting consequences such as relatedness, autonomy,
meaning, and self-staging, negative selfie-related affect implies
agreement to negative consequences of selfies such as creating
an illusionary world and threats to self-esteem. Altogether, the
present post hoc model, suggesting a path from person variables

(self-presentation strategies) via affective consequences of selfies
to cognitive judgments (i.e., perceived consequences), provides
a plausible structure for our data and could be used for further
research.

Statements on Own versus Others’
Selfies

Table 5 shows mean values of agreement to statements on
own versus others selfies. Significant differences between own
versus other statements occurred for all studied aspects, namely,
self-irony, authenticity, self-presentation, fun, and situational
variability. Altogether, the findings confirmed our expectations,
showing a more likable interpretation of own selfies and a more
critical interpretation of others’ selfies: Own selfies were rated as
more self-ironic and thought of as more authentic than those of
others. In contrast, others were assumed to use selfies for self-
presentation and have fun while taking selfies to a higher degree
than oneself. A further analysis of the ratios of agreement (i.e.,
number of 4 or 5 ratings) showed the discrepancy between own
versus other statements in more detail. For example, 40% claimed
self-irony for their own selfies, but only 13% perceived self-irony
in others’ selfies. In contrast, 90% declared others’ selfies as means
of self-presentation, but only 46% attested this to own selfies.
Obviously, there is a systematic discrepancy in the perception
between own versus others’ selfies, i.e., a selfie bias.

A non-expected result was that others™ selfies were assigned
a higher degree of situational variability, e.g., showing different
images or poses from one situation to another. In consideration
of our previous study (Christoforakos and Diefenbach, 2016),
where participants focused on situational and practical reasons
for taking selfies oneself but personal factors for others’ selfies,
we had expected that participants would disregard variations
in others’ selfies between different situations. This, however,
was not the case. Though the agreement for individual aspects
(e.g., self-presentational needs, having fun) was indeed higher,
people also acknowledged situational variations in others’ selfies.
A problem in our operationalization might be, however, that our
items assessing situational variability only asked for observable
variations and not to what degree the situation (in contrast
to character) influenced the behavior. One could still imagine
that the trigger for taking a selfie lies in the person (self-
presentational needs), and the situation is rather used to justify
a selfie, and adjusting the pose to the surrounding. In this sense,
the lower ratings for situational variability for oneself compared
to others may also be a statement that oneself is not taking part
in the game. Apart from that, it is plausible, that, along with
people’s general need for personal control and influence (Frey and
Jonas, 2002; Pittman and Zeigler, 2007), one might not want to
state situational factors more responsible for one’s actions than
internal, personal factors.

In summary, peoples’ statements on own versus others’ selfies
suggest a distanced attitude toward taking selfies. In an extreme
interpretation, takings selfies may appear below one’s standards.
It occurs as a superficial activity, good for others to have fun and
realize their needs for self-presentation, but oneself does not take
the passion for selfies too seriously. While “the others” appear
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FIGURE 1 | Path analysis of relationships between self-presentation strategies, selfie-related affect, and perceived consequences of selfies.
Significant pathways are indicated with an asterisk, *p < 0.05, **p < 0.01. Residuals are not shown to simplify presentation.

Threat to Self-Esteem

TABLE 5 | Mean values of agreement and significance of differences for statements on own versus others’ selfies.

Agreement own selfies

Agreement others’ selfies

Statement M SD M SD t df p
Self-irony: My/Other peoples’ selfies are often 3.08 1.25 2.58 0.84 5.71 237 <0.001
funny or self-ironic.

Authenticity: My/Other peoples’ selfies show 2.50 1.05 1.88 0.80 8.12 237 <0.001
my/their true personality.

Self-presentation: I/Other people use selfies as a 3.06 1.35 4.38 0.75 14.10 237 <0.001
means for self-presentation.

Fun: I/Other people take selfies because it is fun. 3.10 1.31 3.97 0.82 9.84 237 <0.001
Situational variability: My/Other peoples’ selfies 3.28 1.24 3.61 1.07 3.88 237 <0.001

are very different from one situation to another.

as the real selfie-takers, this does not mean one totally refuses
engagement in selfies. However, if one takes selfies, these are not
the typical ones but more authentic or more self-ironic than those
of others. While it is possible, that people have actually difficulties
in understanding each other’s sense of humor, and can hardly
detect signs of self-irony in others™ selfies, this pattern is also
in line with a self-serving bias and social demand effects. Self-
presentation is the dominant impression of others’ selfies, but
for oneself, more favorable motives are constructed. The explicit
reflection on one’s selfie behavior, and realizing participation in
an activity that one essentially sees as ridiculous, may also be

a classic case of cognitive dissonance through a realized gap
between attitude and behavior (Festinger, 1957). This dissonance
may be reduced by downplaying the narcissistic parts of it and
justifying selfie-taking with self-irony or authentic insights into
one’s life. Altogether, the present patterns of findings suggests
a somehow biased view and romanticization of one’s own selfie
behavior. However, several mechanisms may play a role and in
the present study, and effects of true misperceptions (e.g., not
seeing the irony in others’ selfies, really seeing own selfies as more
authentic) and needs for internal and external justification cannot
be separated entirely.
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GENERAL DISCUSSION

The present study provided advanced insights into the
psychological motivations and perceived benefits of taking
selfies, with a particular focus on self-presentational aspects as
well as peoples’ reflections on selfies and their consequences
on an individual and societal level. In addition to previous
research, that explored relations between selfie engagement and
personality traits (Barry et al., 2015; Sorokowski et al., 2015;
Weiser, 2015), the present study highlighted relations to popular,
habitual self-presentation strategies. First previous studies on
self-reported motivations to take selfies (Sung et al., 2016) have
been advanced by a broader study of perceived consequences and
insights into peoples’ self-reflections on their own and others’
selfie-taking behavior. Our findings confirmed self-presentation
as relevant for the popularity and attractiveness of selfies, but
also revealed that this kind of attractiveness is hardly reflected
in explicit commitment to selfies. A consideration in light of
biases and mechanisms described in social psychology may
help to understand this seeming contradictory, or, the selfie
bias or selfie-paradox. In the following, we summarize our
study findings and then discuss alternative interpretations,
parallels to selected mechanisms from social psychology and
self-presentation research, and following research questions.

In summary, our findings outline selfies as a complex and
somewhat conflicting practice, with less general agreement than
the wide dissemination of selfies in social media may suggest.
Participants’ reports on their own selfie-taking behavior showed
that a considerable part of participants was regularly taking
selfies, however, with different levels of positive affect related to
it. Further analysis revealed that the experienced positivity while
taking selfies differed depending on individually preferred self-
presentation strategies. In line with our expectations, particularly
participants who habitually use self-promotion and/or self-
disclosure as strategies of self-presentation appeared as the
most passionate about selfies. For them, selfies may form a
welcome opportunity for supporting their naturally preferred
self-presentational behavior. In line with this, the most agreed
benefit of selfies was self-staging (62%). Other positive aspects
such as independence, meaning, and relatedness (which a prior
study had revealed as potential positive consequences of selfies),
received lower agreement, and were only acknowledged by small
parts of the sample (8-14%). In contrast, a much higher part of
participants (62-67%) declared agreement for potential negative
consequences, such as selfies creating an illusionary world and
threats to self-esteem. This overall rather negative view on selfies
was continued with the finding that the vast majority (82%)
declared they would like to see more usual pictures instead of
selfies in social media. Thus, though (occasionally) being part of
the selfie culture themselves, there is also a sense of reflection that
more non-selfie pictures could be desirable.

Such reports suggest that people predominantly perceive
negative consequences of selfies, and more selfies are taken
than the viewers appreciate. Nevertheless, worldwide people take
thousands of selfies each day. Moreover, there are systematic
differences in perceptions for one’s own and others’ selfie pictures.
As hypothesized, people rated others to have more fun while

taking selfies, and assumed a higher relevance of self-presentation
through selfies for others than for oneself. Moreover, others’
selfies were rated as less authentic than own selfies, whereas
own selfies were assigned a higher degree of self-irony. Though
declaring a general wish for less selfies in social media, the single
individual seems to find good reasons to take/post selfies from
time to time, and interprets own selfies in a way, that make them
appear as more justified (authentic, self-ironic) than those of
others.

While the present study once more confirmed the self-
presentational value of selfies, it seems that understanding
their potential for self-presentation is only part of the story
of understanding selfies. The even more interesting part is the
story that people construct around selfies: The overall critical
attitude toward selfies, and wishes for more non-selfie pictures
in social media, even among active selfie-takers. When asking the
single person, selfies should have never become so popular. Taken
together, the above described discrepancy between judgments
on own versus others’ selfies, the controversial role of self-
presentation, and the engagement in an activity that one describes
as mainly critical, forms what we denoted as selfie bias, resulting
in a paradox: nobody seems to like selfies, yet everyone has
reasons to take them.

In a provocative interpretation, the whole sum of selfies may
be “exceptional pictures” from people who actually are no fans
of selfies. They may just half-heartedly follow the social norms,
not wanting to destroy the fun for others. Without taking it
seriously or really having a passion for it themselves, they might
rather experience selfies as a kind of social obligation, which
they secretly hope to stop being popular. If, however, everybody
thinks like this yet does not act on it, the observable result is that
everybody will further engage in selfies and further contribute
to their popularity. This would mean having a mass of people
establishing a culture that only few seem fully committed to. In
this case, a possible implication could be needing to find ways to
free people from taking selfies, since it essentially is an activity
that only few can profit from and many see as negative.

An alternative line of interpretation could be that many people
actually enjoy taking selfies and profit from it as a way of self-
presentation, but downplay this in their reports. People may
profit more from self-presentational benefits but construct more
favorable motives for their own selfie behavior, in benefit of
social demands and their own positive self-view. In this line
of interpretation an implication could be that, we need to be
aware that selfies are a welcome opportunity to act out self-
presentational needs and people even find ways of justification
with other hypothetical motivations. In this case, the observed
selfie bias may actually fulfill a psychological function. In a way,
one may act narcissistic without feeling narcissistic. Beyond this,
there are several parallels to described biases and mechanisms in
social psychology and self-presentation research which may also
help to understand the discrepancy between judgments on own
versus others’ selfies.

A first parallel refers to attribution biases. One obvious
factor for a more sympathetic interpretation of one’s own selfie
behavior may be a classical self-serving bias, i.e., “an ego-biased
attribution,” where “we try to explain our behavior in terms
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that flatter us and put us in a good light” (Miller and Ross,
1975, p. 213). Self-presentational motivations may be associated
with narcissism and regarded as less reputable, and therefore
attributed to others rather than to oneself. For oneself, one prefers
relations to be more reputable character traits such as self-irony
or authenticity. This is also in line with previous research on
attributions for inconsistencies between online and offline self-
presentations (DeAndrea and Walther, 2011). It showed that the
types of attributions people made for online behavior depended
on the perspective of the person providing the explanation:
People explained their own online behavior more favorably than
the online behavior of both friends and acquaintances. In short,
selfie-takers may protect their self-esteem through claiming
socially desirable reasons to take selfies for oneself, instead of
less reputable reasons (e.g., narcissistic ambitions) they suspect
in others.

Also the fundamental attribution error, i.e., the tendency
to focus on internal characteristics (character or intention) in
explaining another person’s behavior and situational factors when
interpreting one’s own behavior (Jones and Harris, 1967), could
play a role for judgments on own versus others’ selfies. While for
oneself, one claims that selfies provide authentic insight into real
life situations, for others, the inner wish for self-presentation is
assigned as more relevant. However, a finding speaking against
this interpretation is that people also assigned a higher situational
variability to other peoples’ selfies, so that they acknowledge
variations from situation to situation. Altogether, the general
tendency for self-serving attributions appears as a more obvious
factor than the failure to account for situational influences when
explaining the behavior of others.

Another relevant factor may be the disregard of bidirectional
influences in self-presentational behavior. For example, typical
selfie poses, often a bit showy and narcissistic, just become the
established way of how to present one self in a selfie and meet
our expectations of what a typical selfie looks like. Even if for one
self, one may pick the showy pose just “for fun,” does not mean
it seriously and rather claims to express self-irony - it is also an
invitation for others, to imitate that pose (with the same idea of
self-irony), adding to a process of escalating each other’s selfie
behavior. People may interpret others selfie behavior as mainly
driven by self-presentational needs, but underestimate that their
own behavior may also have inspired people to such poses.
In short, they may neglect, the effects of own self-presentation
on self-presentation of others and thus fail to make adequate
interpretations of others’ behavior in selfies. This bias has already
been described in other contexts. For example, Baumeister et al.
(1989) described how people inferred their partners’ self-esteem
levels directly from the partners’ behavior, without correcting for
how protagonists themselves had altered the partners’ behavior.
They then concluded that people may fail to make adequate
interpretive adjustments when their self-presentations alter the
behavior of others. Again it also shows that people tend to neglect
situational influences when evaluating other’s actions.

Though surely not exhausting, the above parallels to popular
biases in previous research may help to understand the general
importance to understand social media - as inherently social
environment — through the lens of social psychology.

LIMITATIONS AND FUTURE RESEARCH

The present study has several limitations to be addressed in
future research. First, the present discussion is only one way
of interpretation of correlational results and the overall pattern
of findings. This needs to be advanced by (quasi)experimental
studies in the future that will allow more accurate interpretations
and possibly causal attributions. For example, the described
selfie bias is, as most of the described biases in psychology, at
first a mere description of systematic shifts between judgments,
attributions, or behavior from one context to the other. On
the one hand, theoretical analysis, the empirical correlations
between habitual self-presentation strategies and selfie-related
affect, as well as judgments on others’ selfies suggest their
potential for self-presentation to be a prime factor for their
wide success. On the other hand, people rather minimize the
impact of self-presentation for themselves, and instead, highlight
irony and authenticity as more prevalent in their own than
others’ selfies. An interesting question for future research would
be to gain deeper insight into underlying processes and the
relations between these two findings: (1) is there a conscious
process underlying? Do people consciously downplay the self-
presentational potential of selfies? Do they feel ashamed of their
self-presentational needs and try to make up more justified
reasons for taking selfies? Or (2) does the observed selfie bias
reflect a lack of capability for self-reflection? Do they really
perceive their own selfies as more authentic or self-ironic than
others’ selfies? Are people not aware of what really attracts them
about selfies and may presume other motives for posting selfies
than they may actually have? Could the unclear motivation of
selfies, open to multiple interpretations, even be a cause for their
popularity? Of course, also positions in between are plausible.
Future studies could help to get a deeper understanding of the
revealed selfie bias and related mechanisms.

Second, our study is based on self-reports and did not include
objective data of taking and receiving selfies. We chose this
approach due to our main interest in self-reflection and, thus,
a lightweight approach to studying the subject. More important
than exact information about one selfie more or less was how
people perceived their own and others’ selfie behavior and the
mental constructions around it. Hence, we aimed to avoid any
additional pressure of justification, which might be induced
by the study of hard usage data. Along with this, it has to
be noted that according to self-reports, our sample was not
an overly active sample of selfie-takers, and ambitious selfie-
takers with frequencies of several times a week (or more often)
formed the minority. Despite this limitation, the found effects
are notable, and may be even stronger in a more selfie-focused
sample. This, however, has to be validated in future studies,
including a higher proportion of heavy selfie takers. In addition,
the inclusion of objective usage data could help to advance the
present findings and get a more differentiated picture of single
phenomena, e.g., the value of sharing selfies versus selfies as a
means of documentation for one self. Moreover, methods such as
experience sampling (Hektner et al., 2007), a daily diary approach
that asks people to report on the nature and quality of their
experience related to daily life events, may be adjusted to the
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context of selfies. Data may be easily collected via smartphone,
i.e., the natural object related to taking a selfie. Surveying peoples’
real time-experiences while taking, posting or receiving a selfie
will allow deeper insights about which moment actually evokes
most positive affect and relevant context factors.

Third, our findings are limited to a European sample, and
studying potential intercultural differences for the experience
and acceptance of selfies could be an interesting subject
for further research. For example, research could contrast
individualistic versus collectivistic cultures regarding their selfie
culture. One could intuitively assume that selfies, as a highly
individual-centered type of photograph may be more accepted in
individualistic cultures. On the other hand, especially in many
mainly collectivistic Asian countries, placing a high value on
interdependence and developing identity through relationship,
selfies seem to be quite popular.

It may be that there is another form of interpretation of selfies
between different cultures. In our study, most of the participants
refused the relation between selfies and relatedness to others and
highlighted self-presentation as the most relevant factor. Other
cultures may have a different view, and, for example, focus on
the collective activity of taking selfies together or posting selfies
as an act of creating contact and highlighting togetherness. First
hints in that direction can be found in the study by Sung et al.
(2016), where communication appeared as main driver of selfie-
posting intention, and more individual-centered factors such as
attention seeking or narcissism appeared as less relevant. Another
aspect could be the high value of social acceptance in collectivist
cultures, and liking others’ selfies could be a relevant practice.
Instead of an egoist, self-presentational act, the selfie may be
interpreted as a sign of appreciation of others’ opinion and asking
for confirmation through others.

Forth, future research could examine individual differences
that are relevant for the use of self-presentation strategies, and
thus, may affect the individual attractiveness of selfies as a self-
presentational tool as well. For example, core self evaluation traits
(Deci and Ryan, 2002) could play a role, especially the individual
autonomy orientation, which reflects a general tendency to
base behaviors on core interests and integrated values and to
experience true choice in one’s behavior. Given that, people
with high autonomy orientation generally make less use of
self-presentation strategies (Lewis and Neighbors, 2005), a high
autonomy orientation may also diminish the interest in selfies or
other forms of self-presentation in social media.

Finally, our study of relations between selfies and habitual
self-presentation strategies was limited to a particular set of
self-presentation strategies. Aiming for a parsimonious research
design, which focused on those strategies we assumed as most
fitting or non-fitting for selfies. However, future research could
include further self-presentation strategies. This could also
include the study of relations to different motivations behind
self-presentation. For example, a prominent distinction of self-
presentational motivations is self-construction/self-fulfillment
versus obtaining rewards from others, and, thus, pleasing
the audience (Baumeister, 1982). This distinction also shows
parallels to different researchers’ positions on the value
of selfies, such as that selfies are a means for self and

identity exploration (Rutledge, 2013), selfies as a practice of
freedom, or self-therapeutic and awareness-raising practice
(Tiidenberg and Cruz, 2015) in contrast to others promoting
the impression management motivation and the fabrication
of selfies to disseminate desired impressions to others (Lyu,
2016).

CONCLUSION

As the present study showed, self-presentation may be a central
factor for the attractiveness of selfies but at the same time is
downplayed in self-reports. While many people are contributing
to the success of selfies, only few declare true commitment.
In the end, however, the combination of these two factors, an
opportunity for self-presentation without an obvious revelation
of self-presentational needs, may also be part of the secret of
their success. What we here called the selfie paradox and selfie
bias could also be a key factor for their popularity. Forming a
lightweight possibility for self-presentation, that allows people
to strategically adjust and experiment with the impression they
make on others, but still in a playful and somewhat ambiguous
manner, that is even interpreted as self-irony (at least by the
selfie-takers themselves).

Clever experimental studies will surely shed further light on
the exact motivations behind selfies. But in daily life, one’s specific
motivations for taking a selfie usually remain uncovered. Others,
and possibly even oneself, can never have full and final insight
into what motivates taking a selfie, and this might actually be
what attracts people. In this sense, the present research also adds
to a deeper understanding of success factors for social media in
general. In the end it might be all about fulfilling basic human
needs (here: popularity, self-expression) in a way that feels good
for people, does not reveal too much about deeper motivations
and allows them to keep a positive self-view and image to others.
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Users of social networking sites such as Facebook frequently post self-portraits on their
profiles. While research has begun to analyze the motivations for posting such pictures,
less is known about how selfies are evaluated by recipients. Although producers of
selfies typically aim to create a positive impression, selfies may also be regarded as
narcissistic and therefore fail to achieve the intended goal. The aim of this study is to
examine the potentially ambivalent reception of selfies compared to photos taken by
others based on the Brunswik lens model Brunswik (1956). In a between-subjects online
experiment (N = 297), Facebook profile mockups were shown which differed with regard
to picture type (selfie vs. photo taken by others), gender of the profile owner (female
vs. male), and number of individuals within a picture (single person vs. group). Results
revealed that selfies were indeed evaluated more negatively than photos taken by others.
Persons in selfies were rated as less trustworthy, less socially attractive, less open to new
experiences, more narcissistic and more extroverted than the same persons in photos
taken by others. In addition, gender differences were observed in the perception of
pictures. Male profile owners were rated as more narcissistic and less trustworthy than
female profile owners, but there was no significant interaction effect of type of picture
and gender. Moreover, a mediation analysis of presumed motives for posting selfies
revealed that negative evaluations of selfie posting individuals were mainly driven by the
perceived motivation of impression management. Findings suggest that selfies are likely
to be evaluated less positively than producers of selfies might suppose.

Keywords: selfies, group selfies, sex difference, social networking sites, impression formation, attractiveness,
extraversion, narcissism

INTRODUCTION

The trend of uploading selfies appears to be a growing form of self-presentation and self-promotion
in social networking sites (SNS) such as Facebook. A selfie can be described as a self-portrait that
a person has taken of oneself, typically with a smartphone or a webcam, and which is frequently
shared with others on social media (Sorokowski et al., 2015). Within the last years, taking selfies
has become an extremely popular activity, especially among young people. In a survey, 98% of
the 18-24-year-old interviewees stated that they had taken selfies at least once in their lives and
46% revealed that they had shared a selfie that day (Katz and Crocker, 2015). Young adults (aged
20-30) are even more likely to engage in selfie taking and sharing compared to adolescents and
adults (Dhir et al., 2016). While researchers have begun to investigate individuals’ social and
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psychological motivations for taking and sharing selfies online
(e.g., Weiser, 2015; Sung et al., 2016; Barry et al., 2017; Wang
et al,, in press), very little is known about the perception of
selfies. Despite the apparent popularity of taking selfies, the
reception of selfies may seem to be predominantly negative.
First empirical evidence for this assumption is presented by Re
et al. (2016). As a side result of their empirical investigation
on the differences between selfie takers’ self-ratings and external
raters’ judgments, they demonstrated that persons in selfies were
rated more negatively than the same persons in photos taken
by others. However, as the authors were not focusing on this
specific difference, the finding warrants further investigation and
needs to be addressed in a systematic study that targets potential
mechanisms and explanations for this interesting phenomenon.
At first glance, the assumption of negative outcomes may be in
contrast to the broad popularity of selfies. For example, Pounders
et al. (2016) found that selfie takers are motivated to share
selfies in order to create a positive self-image by expressing
happiness or a positive physical appearance. More importantly,
the assumption of negative outcomes is in contrast with findings
that pictures with faces and selfies on Instagram tend to generate
a high number of likes (Bakhshi et al., 2014; Souza et al., 2015).
However, it could be argued that greater attention and positive
feedback from close contacts who wish to maintain a positive
relationship with the profile owner (Lee et al., 2014, 2016; Scissors
et al., 2016) do not necessarily preclude a negative interpretation
by a larger audience.

First results on selfies also suggest that gender is an important
variable which might need to be considered when trying to
explain the perception and evaluation of selfies. In this respect,
several studies indicate a behavioral difference between males and
females in taking and sharing selfies, with females being found
to be much more active than males (Sorokowski et al., 2015,
2016; Dhir et al., 2016; Sorokowska et al., 2016). These findings
on the production of selfies enable hypotheses to be derived
regarding the perception of selfies, as observers’ evaluations will
vary according to their general expectations, which are based on
viewing habits.

Another relevant question is whether potential detrimental
effects of selfies compared to photos taken by others will also
apply to group selfies. Here, mechanisms might differ (a) because
less narcissism is attributed when a person is not presenting
him/herself alone and (b) because—in general—it has been
shown that a person is evaluated as more attractive when she or
he is located close to an attractive friend (Kernis and Wheeler,
1981). This has also been demonstrated in a similar form for
photos on Facebook (Walther et al., 2008).

The aim of this study is therefore to examine the reception
of selfies in comparison to photos taken by other persons while
taking sex and number of displayed persons into account. To
understand the mechanisms of person perception based on
selfies, in line with the general assumptions of the Brunswik
lens model (Brunswik, 1956), an array of dependent variables
will be assessed that will help to disentangle the attributions
made by observers of selfies. With regard to terminology, we
will use the term photo for photos that are not taken by
any of the shown individuals. If we are not drawing any

distinction between selfies and classic photos, we will use the term
picture.

Impression Formation

The perceived impressions of individuals’ personality in SNSs
seem to be largely accurate. For example, Back et al. (2010)
found that self-assessment and external assessment ascribed after
looking at a social media self-presentation were predominantly
consistent. These predictions of personality could be explained
by various behaviors in SNSs, which indeed correspond with
certain types of personality (e.g., Correa et al., 2010; Moore and
McElroy, 2012). The Brunswik lens model (Brunswik, 1956) can
be used to describe why and how individuals form impressions
based on a limited amount of information when observing others’
online behavior. According to this model, it can be reasoned
that whenever an individual forms an impression, she or he has
several cues or indicators which may or may not apply as aids in
the process. In addition, humans tend to use cues systematically
even if the cues may possess no real predictive power (Dudycha
and Naylor, 1966). The lens model assumes that individuals
consider every given piece of information about another person
to build an impression about that person’s personality. Previous
studies investigating impression formation on Facebook based
on the lens model discovered that various types of information
affect the impression formation process. One study detected a
relationship between the number of friends and extraversion
insofar as the more friends a person has, the more extraversion
is attributed (although only up to the number of ~500 friends),
while social attractiveness is rated highest when around 300
friends are displayed, but evaluated lower with fewer or more
friends (Tong et al, 2008). Another study similarly showed
that the number of friends on Facebook is associated with
extraversion, whereas positive affect as well as family-talk in
status updates are associated with conscientiousness (Hall and
Pennington, 2013). It can be assumed that the type of picture
shown is also an important cue that leads to specific attributions
about a person’s character and personality. In this respect, the
specific form of the selfie has already been shown to play a role:
Based on different facial expressions or backgrounds, selfies are
able to transport personality traits like extraversion, neuroticism
and conscientiousness (Qiu et al., 2015). Given that the aim of the
present study is not to analyze the differential effects of specific
selfie cues but to identify the effects related to this picture form
per se, the next section refers to different types of pictures more
generally.

Type of Picture

To explain potential differences in ratings between selfies
compared to photos taken by others, the warranting principle
(Walther and Parks, 2002) can be drawn upon. Simply put,
this principle assumes that individuals mistrust information
that can easily be manipulated. In the context of selfies, one
can argue based on the warranting principle that individuals
should distrust selfies to a greater extent than photos because
selfies are apparently easier to manipulate than photos. Research
investigating the warranting principle in the context of Facebook
found that information generated by individuals other than the
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profile owner can increase the profile owner’s social and task
attractiveness and credibility (Walther et al., 2008) and his or her
physical attractiveness as well as extraversion and introversion,
respectively (Walther et al., 2009).

Besides the warranting principle and in relation to the lens
model, it can be assumed that recipients will be able to attribute
those personality characteristics that are actually related to
posting selfies. For instance, Sorokowska et al. (2016) identified
extraversion to be a predictor of selfie-posting behavior. The
authors concluded that extroverted individuals might use selfies
as a means to keep friends informed about oneself. In addition,
Kim and Chock (in press) identified extraversion to be a predictor
of posting group selfies, whereas narcissism predicted greater
levels of posting solo selfies. Additionally, extroverts are often
found to be more active on SNSs than introverts (Nadkarni and
Hofmann, 2012), which might also explain differences in posting
behavior. Another personality trait that might be associated
with sharing selfies in SNSs is openness to new experiences.
Researchers have found that individuals who score high on
openness participate in many different activities in SNSs such as
Facebook (Ross et al., 2009; Gosling et al., 2011), which could
include uploading selfies. Moreover, posting photos might be
seen as “outdated,” whereas posting selfies is clearly a newer
phenomenon and might therefore lead to attributions of higher
openness. However, Moore and McElroy (2012) did not find any
significant results suggesting that openness leads to a specific
kind of behavior on Facebook.

Based on the findings regarding personality traits and SNS
behavior (Ross et al, 2009; Gosling et al., 2011; Nadkarni
and Hofmann, 2012; Sorokowska et al., 2016), we assume that
recipients ascribe those characteristics which are actually related
to selfie-posting, and hypothesize that individuals in selfies are
rated (Hla) as more extroverted and (HIb) as more open than
individuals in photos taken by others. Furthermore, based on
the warranting principle (Walther and Parks, 2002) and the
aforementioned study findings (Walther et al., 2008, 2009; Re
et al., 2016), we assume that persons in selfies are rated as (HIc)
less physically attractive, (H1d) less socially attractive, (HIe)
more narcissistic, and (HIf) less trustworthy than persons in
photos taken by other persons.

Effects of Gender of the Profile Owner

Previous studies have shown that there might be a gender
difference in SNS usage, especially regarding self-presentation
(Haferkamp et al., 2012). It has been found that male users tend
to use SNS primarily for information purposes, whereas female
users place greater value on a diverse self-presentation. These
findings are supported by studies indicating that female Facebook
users are more active and put greater effort into impression
management via their profile pictures (McAndrew and Jeong,
2012). Moreover, females seem to put more effort into emotional
expressions in their posted pictures than males (Zheng et al.,
2016). Studies investigating selfie-posting behavior suggest a
gender-related distortion in selfie-sharing behavior, with females
posting twice as many selfies as males (Sorokowski et al., 2015,
2016; Sorokowska et al., 2016). In addition, Dhir et al. (2016)
found that female individuals not only post more selfies in SNSs

but also take more selfies in general than male individuals. In
sum, these observations lead to the assumption that sharing
selfies in SNSs is a behavior that can be expected more from
females than from males. This difference in behavior alone might
lead to different evaluations of the same behavior according
to expectations. For example, research on the perception of
smiles shows that smiling behavior, when it is not expected
(i.e., from male individuals, who do not usually smile as much
as female individuals), leads to more positive evaluations than
when it is the perceived norm (Deutsch et al., 1987). Moreover,
past studies have shown that female and male selfie-takers
differ concerning some personality attributes. Results on the
production and sharing of selfies revealed that narcissism (Fox
and Rooney, 2015; Sorokowski et al., 2015; Weiser, 2015),
psychopathy (Fox and Rooney, 2015), and histrionic personality
(Sorokowski et al., 2016) were able to predict the number of
posted selfies, particularly among men.

If taking and sharing selfies can be seen as a more expected
behavior of female individuals than male individuals, and if,
according to the lens model, participants are able to infer the
personality attributes related to selfie posting (Fox and Rooney,
2015; Sorokowski et al., 2015; Weiser, 2015), participants should
rate males in selfies (H2a) higher on narcissism and (H2b) as less
trustworthy than females in selfies.

Effects of Single Persons vs. Groups in

Pictures

So far, we have focused on the perception of selfies that
one individual has taken of her- or himself. In addition to
single selfies, it has been indicated that group selfies, i.e.,
selfies that present at least two persons, are the most popular
picture category to share on Instagram (Hu et al, 2014).
Moreover, Wang et al. (in press) showed that participants prefer
Facebook for sharing group selfies rather than other social media
platforms (e.g., Instagram, Twitter, Snapchat). To our knowledge,
no previous study has examined the distinct perception and
evaluation of group selfies and single selfies.

As it is suggested that in the context of online presence,
persons are evaluated by any given social information (Walther,
2007), one could expect the perception of group selfies to differ
from single selfies insofar as a group selfie includes more social
cues (e.g., relationship with other people, behavior in groups).
One important social characteristic that is often used to gain a
first impression about a person is physical attractiveness, and
the assessment of facial attractiveness is highly influenced by
the observation of other faces in the environment (Pegors et al.,
2015). In this context, it was shown that a person is regarded as
more attractive when she or he is located close to an attractive
friend (Kernis and Wheeler, 1981). Walther et al. (2008) found
this effect to be also true for photos on Facebook—although it
should be noted that in this study, the faces of the others were
not as close as in a joint or combined photo. Likewise, Walker and
Vul (2014) found evidence that faces appear to be more physically
attractive when persons are photographed in a group rather than
pictured alone. To explain their findings, the authors referred to
research on ensemble coding in the visual system as well as the
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characteristics of average faces (e.g., Ariely, 2001; Langlois and
Roggman, 1990; Brady and Alvarez, 2011) and argued that an
interplay of three cognitive phenomena is causative: (a) various
objects are calculated as an ensemble by the visual system, (b) the
average of this ensemble biases individual objects, and (c) average
faces are evaluated as more physically attractive.

In the sense of the halo effect, an attractive physical
appearance has been shown to have numerous positive side
effects. Physical attractiveness is linked to the attribution
of positive character traits such as intelligence, healthiness,
popularity and social skills (for a review see Langlois et al.,
2000). This phenomenon is also called the attractiveness halo
effect (Kaplan, 1978). Besides this effect, there might also be a
more direct route of attributing social attractiveness on Facebook:
Hong et al. (2012) found evidence that a higher number of social
cues in Facebook profile pictures is positively related to social
attractiveness and popularity.

Based on the findings that people in groups are considered as
more attractive, and are also perceived as more socially attractive
due to the attractiveness halo effect, we hypothesize further
that (H3a) individuals in group photos are perceived as more
physically attractive, and (H3b) individuals in group photos are
perceived as more socially attractive than individuals in single
photos. In line with this, we also assume that (H3c) individuals
in group selfies are perceived as more physically attractive and
(H3d) individuals in group selfies are perceived as more socially
attractive than individuals in single selfies.

Influence of Perceived Motives

Despite a growing scientific interest in the mechanisms
underlying selfie-taking and -sharing behavior, the motivational
aspect of such behavior has largely been neglected. While motives
for using SNS have been identified based on the uses and
gratification approach (e.g., maintaining existing relationships,
entertainment, impression management, need to belong; Joinson,
2008; Kramer and Winter, 2008; Sheldon, 2008; Papacharissi and
Mendelson, 2011; Smock et al., 2011; Nadkarni and Hofmann,
2012; Tosun, 2012), Sung et al. (2016) began to explore
the motivational factors behind selfie-posting behavior. Based
on uses-and-gratification assumptions, they emphasized the
importance of motivation as a determinant of SNS usage and also
as necessary for a better understanding of the mechanisms behind
selfie-posting behavior. Four unique motivations were identified
by Sung et al. (2016): Attention seeking, communication,
archiving, and entertainment. Regarding our research goal of
determining the factors which affect the perception of selfies,
however, it is more important to not only identify selfie takers’
and sharers’ actual motivation, but to also assess the motives
that are attributed by the recipients. Previous research on
person perception based on self-disclosure on SNS demonstrates
that the evaluation of an (intimate) posting and its sender is
dependent on the reasons for posting that are attributed by
the recipients. If impression management is assumed to be
the motivation for posting an intimate message, this is more
detrimental than when the ascribed reason is support seeking
(Kramer et al., 2014). On a theoretical level, this can be explained
by the Brunswik lens model (Brunswik, 1956): When forming

an impression of an individual’s personality, it is very likely
that perceivers take motives into account in order to generate a
more accurate perception of the person. Accordingly, we suggest
that the attributed motives mediate the relationship between the
assessment of personality and the type of picture.

Therefore, in a first step, we argue that it is necessary to
systematically assess which motives observers assume when
perceiving selfies. In order to fill this gap in the literature, we ask
(RQ1I) which motivations for picture sharing are attributed to the
picture producers.

With regard to the assessment of personality, it seems most
reasonable to focus on narcissism, as narcissism has been found
to be relevant with regard to both the production and the
perception of selfies. Concerning perception, narcissism has been
shown to be strongly related to selfie-related activities (Fox
and Rooney, 2015; Sorokowski et al., 2015; Weiser, 2015), to
picture-related activities (Kapidzic, 2013), and to Facebook usage
in general (Mehdizadeh, 2010). In terms of the perception of
selfies, Re et al. (2016) suggest that perceived narcissism might be
causative for their side finding that people in selfies are perceived
as less positive as people in photos. This, however, has to be
analyzed more systematically and taking the presumed motives
for the selfie-posting behavior into account.

Therefore, we hypothesize that (H4) the relationship between
type of picture and ascribed narcissism (as stated in Hle) is
mediated by the presumed motives for picture posting.

METHODS

Design

In this study, a 2 (type of picture: Selfie vs. photo taken by other
persons) x 2 (gender of pictured person: Female vs. male) x 2
(number of pictured persons: Single vs. group) between-subjects
design was used and tested in an online survey (N = 297).

Stimulus Material

The online survey consisted of a Facebook profile mockup that
was presented at the beginning and followed by questionnaires.
In order to ensure that results would not only hold for one
specific target person, six actors (three female actors, three male
actors) were presented identically in various pictures, including
the profile picture and three posted pictures, for each condition.
Selfies were taken by the actors themselves and photos were taken
by the experimenters. A smartphone (Samsung Galaxy S5) was
used to take these pictures in order to remain authentic. Three
different locations were chosen to take the pictures. At every
location, a single photo and a single selfie were taken for each
person. Furthermore, group pictures and group selfies were taken
showing all three actors at two of the venues and two of the
actors at the third venue. Facial expressions were moderately
friendly for all conditions. Clothing was altered at each location
to create an impression of authenticity. To make the pictures
and selfies comparable, the posing for every condition was the
same and was instructed by the experimenters (e.g., no specific
selfie-posing such as duckfacing). Besides the profile pictures
and the three person-related pictures that were manipulated,
the Facebook profile mockup contained three additional neutral

Frontiers in Psychology | www.frontiersin.org

February 2017 | Volume 8 | Article 188 | 35


http://www.frontiersin.org/Psychology
http://www.frontiersin.org
http://www.frontiersin.org/Psychology/archive

Kramer et al.

Impact of Photo Type on Impression Formation

photos showing a dessert (waffles) and a mountain landscape as
wall postings as well as a typical underground sign from London
as the cover photo in order to create a realistic setting. For the
neutral photos, we referred to Hu et al. (2014), who revealed the
most commonly posted photo contents on Instagram. We chose
those common contents which we considered as gender neutral.
In summary, the Facebook profile mockups each consisted of 1
neutral cover photo, 1 personal profile picture, 3 person-related
pictures, and 2 neutral pictures as wall postings. In the first
person-related picture, the actors for all conditions were sitting in
a green area with a gray building in the background on campus.
In the second person-related picture, the actors were standing in
front of a forest and green bushes, and in the third person-related
picture, they were sitting on a window sill. The profile picture was
always taken in front of a white background. The profile owner
was named “Alex Miiller” in all profile mockups because “Alex”
is a German unisex first name and “Miiller” is a very common
German surname. Irrelevant information, like comments, likes
or time of posting, was implemented, but was blurred to avoid
unwanted effects. For an illustration of the material, see Figure 1.
In total, 24 different mockups were set up (8 conditions with
three different actors each), to which participants were randomly
allocated.

Sample

436 participants began the study, of whom 127 were excluded due
to incomplete data. A further eight datasets were not considered
further because the participants reported that they knew the
person on the Facebook profile. Another four datasets were
excluded because the Facebook profile was observed for less than
5s.

The final sample thus consisted of a total of 297 participants
(205 females, 91 males, 1 did not specify gender) aged 15 to 66
(M = 27.34, SD = 7.98, 1 missing value). The sample was split
into three different age groups: The first age cohort (n = 231) was
aged between 15 and 29 years (M = 23.95, SD = 2.81, 77.78%
of the sample), and reported taking the highest number of selfies
per week (M = 1.72, SD = 4.42). The second age cohort (n =
54) was aged between 30 and 49 years (M = 35.85, SD = 5.20,
18.18% of the sample) and stated taking fewer selfies per week
(M = 0.98, SD = 2.62) than the first cohort. The third age cohort
(n = 12) was aged between 50 and 66 years (M = 54.42, SD=
4.70, 4.04% of the sample). These individuals took the lowest
amount of selfies (M = 0.25, SD = 0.45). Each of the 24 mockups
was rated at least 12 or 13 times (resulting in every condition
having at least been viewed by 36 participants). Most interviewees
(88.2%) stated that they had a Facebook account. Participants
were primarily recruited online via several forums and Facebook
groups, but were also addressed personally at a large German
university. As a supplementary incentive to participate in the
study, they were able to take part in a raffle to win gift vouchers.

Measures

Each participant completed all of the following questionnaires,
which were adapted to the particular conditions (e.g., “he”/“she”;
“selfie”/“photo”). All the English-language questionnaires were
translated into German.

Trustworthiness

To assess the participants’ perception of the profile owner’s
credibility, the five-item trustworthiness subscale of the Source
Credibility Scale (SCS; Ohanian, 1990) was used. The SCS
consists of bipolar items rated on a seven-point Likert scale
(e.g., “trustworthy”—“untrustworthy”). The internal consistency
(Cronbach’s alpha) was 0.89.

Attractiveness

The Interpersonal Attraction Scale (McCroskey and Richmond,
1979) measures different types of attraction on a seven-point
Likert scale (from 1 = strongly disagree to 7 = strongly agree). In
the present study, the social attraction and the physical attraction
subscales were used. The social attraction subscale consists of 12
items (e.g., “likeable”’—“unlikeable”) and its internal consistency
(Cronbach’s alpha) was 0.85 for both adapted versions for females
and males. The physical attraction subscale comprises 11 items
(e.g., “attractive’—“unattractive”) and its internal consistency
was 0.94, for both versions for females and males.

Narcissism

To assess the participants’ impression of the profile owner’s
level of narcissism, a German version of the short Narcissistic
Personality Inventory (NPI-15; Spangenberg et al., 2013) was
slightly adapted. The original NPI-15 measures an individual’s
perceived narcissism of the self, which is why an adjustment to
the impression of the profile owner was necessary. One item had
to be excluded because it would have been pointless to rate an
unfamiliar person with this specific item. The NPI-15 consists of
bipolar items, one of which measures perceived narcissism and
its internal consistency (Cronbach’s alpha) was 0.84. To ensure
that the NPI-15 is able to measure another person’s perceived
narcissism, a single item called “the profile owner is narcissistic”
was also presented on a seven-point Likert scale (from 1 = does
not apply at all to 7 = does definitely apply). The correlation (r
= 0.46, p < 0.001) between the NPI-15 sum score and this single
item provides a hint that it can be used to assess an individual’s
impression of another person’s narcissism.

Openness and Extraversion

The participants’ perceptions of the profile owner’s extent of
openness and extraversion were measured by the openness
and extraversion subscales of the German version of the Big
Five Inventory (BFI-44; Lang et al, 2001). Items of the BFI-
44 are rated on a five-point Likert scale (from 1 = does not
apply at all to 5 = does definitely apply) and were adapted
to the perceived personality of the profile owner. The internal
consistency (Cronbach’s alpha) was 0.79 and 0.82 for openness
and extraversion, respectively.

Presumed Motives

To find out which motivational factors the participants attributed
to the profile owners' photo- and selfie-sharing behavior, a
questionnaire with 20 items (six-point Likert scale from 1 =
strongly disagree to 6 = strongly agree) was used, and was the
same for the selfie condition and the photo condition (Szczuka
etal., 2015). According to the condition to which the participants
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and Male Single Photo (bottom right).

FIGURE 1 | Partial Facebook Mockups for conditions: Female Group Photo (upper left), Female Group Selfie (upper right), Male Single Selfie (bottom left),

were assigned, the words “selfie” and “photo” were interchanged.
Presented motives included a variety of possible attributions (e.g.,
“I think the profile owner shares selfies to present his body” or “I
think the profile owner shares photos because she feels lonely”).
On the basis of the gained data (N = 297), we performed
two factor analyses in order to reduce the quantity of items
and to extract the number of factors. A priori, three items were
excluded after examining the descriptive values concerning item
difficulty. An exploratory factor analysis (EFA) with principal
component analysis and varimax rotation was then conducted.
Horn’s parallel analysis (Horn, 1965) was used for selecting the
appropriate number of factors to retain. The results suggested
a three-factor solution. In the next step, EFAs with principal
axis analysis and promax rotation were computed in order

to consider factor loadings. Items with low loadings on the
main factor (<0.50) and/or high loadings on the other factors
(>0.20) were removed progressively to improve the quality of
the questionnaire. Moreover, two items were excluded due to
contextual considerations. This procedure resulted in a three-
factor solution with 11 remaining items and good reliability
(Cronbach’s a = 0.87). In line with our assumption, the first
factor (5 items, Cronbach’s a = 0.84) revealed items that are
mostly related to impression control and was named “impression
management.” As the second factor (3 items, Cronbach’s a =
0.86) consists of items related to feelings of loneliness and
insecurity, it was named “negative emotions.” The third factor
(3 items, Cronbach’s o = 0.79) was called “coquetry,” because
the items deal with the presentation of physical appearance. A
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significant correlation was found between all factors (“impression
management” and “negative emotions: r = 0.40, p < 0.001,
“impression management” and “coquetry”: r = 0.46, p < 0.001
and “negative emotions” and “coquetry”: r = 0.44, p < 0.001).
Items, factor loadings and descriptive values are presented in
Table 1.

Additional Measurements

To find out what people think about the profile owners in
general, a semantic differential was used, consisting of 14 items
with a seven-point Likert scale. Items included, for example
“helpful—uncooperative” or “dominant—inferior.” To achieve
proper factors, we performed the same procedure as described
for the presumed motives. The EFA, additionally taking into
account Horn’s parallel analysis (Horn, 1965), suggested a two-
factor solution. After excluding items based on low loadings on
the main factor and high loadings on the other factor, 11 items
remained on two factors, with a good reliability (Cronbach’s «
= 0.80). The first factor (7 items, Cronbachs o = 0.90) was
named “self-seeking” and was closely related to characteristics
of narcissism. The other factor (3 items, Cronbachs a =
0.59) can be summarized by “authority.” Due to the poor
reliability of the factor authority, this factor was excluded
from further analyses. As the factor self-seeking seemed to be
appropriate as a supplementary measure of narcissism, it was
used as an additional dependent variable. Items, factor loadings
and descriptive values are presented in Table 2. Moreover,
participants answered a few general questions concerning selfies
and provided demographic data.

The general questions addressed on the one hand the general
attitude toward selfies and photos using six items rated on a five-
point Likert scale (from 1= strongly disagree to 5= strongly agree),
and on the other hand how many selfies and photos participants
take and post weekly. Example items on general attitude toward
selfies and photos were: “I would never post a selfie of mine on
Facebook” or “taking selfies is really fun.” Items for taking and
posting selfies and photos were “How many selfies do you take
weekly?” and “How many photos of yourself do you post weekly?”
As a manipulation check, the participants were also asked how
many selfies and how many “photos of persons (not selfies)”
they had seen on the presented Facebook profile. With these
questions, we aimed to ensure that the stimulus material served
its purpose and participants recognized the pictures, according to
the conditions, as photos taken by another person or as selfies.
Moreover, participants were asked whether they knew any of
the presented persons. If participants stated that they knew one
of the shown actors, they were excluded from the analysis, as
we expected that this would have a significant effect on the
evaluation of the pictured person.

Procedure

The online survey was implemented using SoSci Survey (Leiner,
2014) and was provided via www.soscisurvey.de. The procedure
took ~10 min. After a general introduction, the participants
were told that they were going to see a Facebook profile of
a person. They were free to determine for how long they
would look at the Facebook profile but were instructed to

TABLE 1 | Descriptive values of items and Factor loadings for EFA with
principal axis analysis.

Item Factor M (SD)
1 2 3

IMPRESSION MANAGEMENT

To get attention 0.863 —0.006 —0.029 3.85 (1.31)

To be represented positively 0.787 —0.041 —0.049 4.23 (1.30)

To control other people’s 0.673 0.082 0.107 3.53 (1.43)

impressions about her-/himself

To be liked 0.631 0.036 —0.016 4.08 (1.29)

To receive feedback 0.586 —0.005 0.066 3.74 (1.38)

NEGATIVE EMOTIONS

When she/he has self-doubts 0.019 0.900 0.006 2.25 (1.20)

When she/he feels lonely 0.024 0.860 —0.066 2.55 (1.38)

When she/he feels insecure —0.045 0.702 0.094 2.23 (1.20)

COQUETRY

To present her/his haircut —-0.073 0.014 0.914 2.27 (1.30)

Because she/he is vain 0.057 —-0.029 0.821 2.27 (1.32)

When she/he changes her/his 0.076  0.043 0.509 2.86 (1.47)

look

All items started with “| think the profile owner shares photos/selfies of her-/himself ...”".
Values of the main factors are in bold.

TABLE 2 | Descriptive values of items and Factor loadings for EFA with
principal axis analysis (N = 297).

Item Factor M (SD)
1 2

SELF-SEEKING

Uncooperative 0.815 0.082 2.90 (1.05)
Haughty 0.788 0.081 2.84 (1.28)
Intransigent 0.786 0.132 3.03 (1.04)
Arrogant 0.764 -0.215 3.36 (1.19)
Disrespectful 0.740 0.146 2.99 (1.06)
Egoistic 0.720 0.011 3.58 (0.99)
Egocentric 0.680 —0.254 3.69 (1.35)
AUTHORITY

Weak 0.156 0.718 3.76 (1.15)
Inferior —0.265 0.588 4.31 (1.01)
Passive 0.078 0.490 3.08 (1.37)

Values of the main factors are in bold.

build an impression of the person. The questionnaires began
with the assessment of attractiveness followed by the evaluation
of credibility, the general personality descriptions, narcissism,
openness, and extraversion. Subsequently, the participants were
asked to rate potential motives for the selfie-/photo-sharing
behavior of the profile owner. At the end of the experiment, the
participants were questioned about their general attitude toward
selfies as well as their own selfie-taking behavior. Additionally,
the manipulation check was administered. In a debriefing, the
participants were informed about the purpose of this study and
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had the chance to enter their email address in order to take part
in the prize draw.

RESULTS

All analyses were conducted using IBM SPSS 22.0. Before
testing the hypotheses, the descriptive values of the additional
measurements were computed. The means for average weekly
taken selfies by the participants (M = 1.53, SD = 4.07) were
higher than for posting selfies in the same period (M =0.19, SD =
1.26). In line with this, the means for average weekly taken photos
of oneself (M = 3.88, SD = 9.77) were higher than for posted
photos of oneself (M = 0.34, SD = 1.81). The manipulation check
revealed that in the photo condition (n = 148), the participants
believed on average that they had seen 3.49 photos (SD = 1.41)
and 2.35 selfies (SD = 1.38). In the selfie condition (n = 149),
the participants thought on average that they had seen 3.86 selfies
(SD = 1.05) and 2.44 photos (SD = 1.44). These results are
worthy of discussion, as each participant was only presented with
either selfies or photos, but not both in one profile. However,
focusing on the differences between the two conditions, a t-
test for unrelated samples revealed that participants remembered
significantly more selfies in the selfie condition [f(z95) = 10.59,
p < 0.001] than in the photo condition and likewise more
photos in the photo condition than in the selfie condition [f(295)
= —6.34, p < 0.001]. These results will be highlighted in the
discussion.

Differences between Perceptions

To analyze the hypotheses Hla-H3b, a MANOVA was
performed with the between-subject variables type of
picture, gender, and number of pictured persons. The
means, standard deviations and confidence intervals of
the dependent variables perceived narcissism, perceived
trustworthiness, perceived openness, perceived extraversion, as
well as perceived social and physical attractiveness can be seen in
Table 3.

First, the differences between the perception of selfies and
photos (HIla-HIf) were considered. The results revealed a
significant difference between selfies and photos with regard to
perceived extraversion. Persons in selfies were rated as more
extroverted than those in photos [F(j 239) = 15.90, p < 0.001,
n%p = 0.052], which supported Hla. There was also a significant
difference for perceived openness [F(; 259y = 8.73, p = 0.003,
n?p = 0.029]. However, this turned out to contradict HIb,
which assumed that persons in selfies would be evaluated as
more open than persons in photos. With regard to Hlc, no
significant difference emerged between the perceived physical
attractiveness of individuals in selfies and photos [F(;, 29y = 0.93,
p = 0.336, n?p = 0.003]. However, a significant difference was
detected for perceived social attractiveness between selfies and
photos [F(1, 289) = 7.60, p = 0.006, n?p = 0.026], supporting
HiId. Consequently, persons in selfies were rated as less socially
attractive than persons in photos. In support of Hle, individuals
in selfies were perceived as more narcissistic than in photos
[F1,289) = 27.06, p < 0.001, n*p = 0.086]. Furthermore,
a significant difference was found for the perception of

trustworthiness between selfies and photos: Persons in selfies
were rated as less trustworthy than persons in photos [F(;, 259)
= 19.67, p < 0.001, n’p = 0.064]. Beyond the hypothesis,
the above-mentioned factor “self-seeking” was included in the
model. A significant difference in terms of type of picture can
be seen, insofar as persons in selfies were rated as more “self-
seeking” than persons in photos [F(; 2g9) = 28.82, p < 0.001,
n?p = 0.091].

Next, we focused on the question whether the gender of
the pictured person affects the attribution of narcissism and
trustworthiness depending on the portrayal in a selfie or photo
(H2a and H2b). In general, we found a significant difference
between the observation of females and males concerning
perceived narcissism and perceived trustworthiness. Accordingly,
males in pictures were rated as more narcissistic than females
in pictures overall [F(; ,39) = 4.55, p = 0.034, n?p = 0.016].
Additionally, males were rated as less trustworthy than females
[F(1, 289) = 7.63, p = 0.006, n?p = 0.026]. However, there were
no significant effects regarding the interaction of gender and type
of photo—either for perceived narcissism [F(;, ,39) = 0.05, p =
0.824, n?p = 0.000] or for trustworthiness [F(; 2g9) = 0.16, p
= 0.692, n?p = 0.001]. Therefore, although males were indeed
rated as more narcissistic and less trustworthy in selfies, the
same was true for photos. Therefore, hypotheses H2a and H2b
were not supported. Again, the additional measure “self-seeking”
revealed a significant difference, as males in both photos and
selfies were rated as more “self-seeking” than females [F(; 259) =
5.59,p=0.019, n?%p = 0.019]. Additionally, there were significant
differences regarding physical attractiveness [F(;, 239y = 51.28, p
< 0.001, n%p = 0.151], social attractiveness [F(j, 2g9) = 12.8, p <
0.001, n?p = 0.042], and openness [F(1, 289y = 5.03, p = 0.026,
n%p = 0.017]. Recipients perceived females in pictures as more
physically attractive, more socially attractive, and more open than
males in pictures.

To test hypotheses H3a-H3d, we examined the main effects
of the condition “number of displayed persons” on perceived
physical attractiveness as well as perceived social attractiveness.
The MANOVA revealed no significant differences to support
our assumptions. Profile owners who post group pictures were
not evaluated as more physically attractive [F(;, ;39) = 0.28, p =
0.596, 1?p = 0.001), and nor as more socially attractive [F(; 1g9)
= 1.53, p = 0.218, n%p = 0.005], than isolated individuals in
pictures. Also, the interactions between the number of shown
persons and the type of picture were insignificant [F(; ,g9) =
1.46, p = 0.228, 1%p = 0.005 for perceived physical attractiveness
and F(j, 289y = 0.17, p = 0.685, n%p = 0.001 for perceived social
attractiveness]. Additionally, no significant result for the “self-
seeking” factor was found [F(j, 239) = 1.09, p = 0.299, n?p =
0.004].

Although we did not expect to find specific interactions
between all variables, a significant three-way interaction with
regard to trustworthiness emerged [F(;, 239y = 5.84, p = 0.016,
n%p = 0.02]. Among the single pictures, females were evaluated as
more trustworthy when they showed photos, whereas both sexes
were regarded as less trustworthy when showing selfies. Among
the group pictures, selfies by male profile owners led to the lowest
evaluations of trustworthiness.
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TABLE 3 | MANOVA: Proportion of the dependent variables for the between-subject conditions (N = 297).

Characteristic Type of picture Number of people shown Gender
Photo (n = 148) Selfie (n =149) Single (n = 148) Group (n = 149) Female (n = 149) Male (n = 148)
M (SD), M (SD), M (SD), M (SD), M (SD), M (SD),
[95% Cl] [95% CI] [95% Cl] [95% CI] [95% CI] [95% CI]
Perceived narcissism 16.59 (2.65), 18.50 (3.62), 17.49 (3.32), 17.61(3.31), 17.16 (3.08), 17.94 (3.49),
[16.08, 17.11] [17.99, 19.01] [16.99, 18.01] [17.09, 18.10Q] [16.65, 17.67] [17.43, 18.45]
Perceived trustworthiness 26.48 (4.25), 2413 (4.97), 24.88 (4.76), 25.72 (4.74), 26.01 (5.15), 24.58 (4.23),
[25.74, 27.20] [23.41, 24.87] [24.13, 25.60] [25.01, 26.47] [25.30, 26.76] [23.84, 25.31]
Perceived openness 27.09 (4.56), 25.54 (4.48), 26.29 (4.76), 26.33 (4.40), 26.89 (4.54), 25.72 (4.55),
[26.35, 27.81] [24.81, 26.27] [25.55, 27.01] [25.62, 27.07] [26.17, 27.62] [25.00, 26.45)
Perceived extraversion 21.94 (4.15), 24.00 (4.68), 23.01 (4.54), 22.93 (4.54), 23.13 (4.40), 22.82 (4.67),
[21.21, 22.65] [23.27, 24.71] [22.28, 23.72] [22.20, 23.64] [22.39, 23.83] [22.09, 23.53]
Perceived physical attractiveness 51.25 (13.48), 49.83 (13.77), 50.28 (13.74), 50.80 (13.54), 55.76 (11.55), 45.28 (13.56),
[49.18, 53.27] [47.77, 51.85] [48.08, 52.17] [48.87, 52.94] [63.73, 57.80] [43.22, 47.31]
Perceived social attractiveness 62.70 (9.85), 59.42 (10.84), 60.38 (9.66), 61.73 (11.21), 63.14 (10.20), 58.96 (10.35),
[61.03, 64.32] [57.78, 61.06] [68.67, 61.96] [60.14, 63.42] [61.52, 64.80] [67.29, 60.58]
Perceived self-seeking 20.51 (5.86), 24.24 (6.20), 22.86 (6.47), 21.91 (6.13), 21.58 (6.60), 23.19 (5.91),
[19.55, 21.48] [23.27, 25.20] [21.91, 23.84] [20.91, 22.84] [20.59, 22.52] [22.23, 24.16]

Cl, confidence interval.

Mediation Analysis

The INDIRECT macro for SPSS (Preacher and Hayes, 2008) was
supplementarily utilized to test the mediation hypothesis. We
assumed that the impact of the independent variable type of
picture on the dependent variable perceived narcissism would be
mediated by the perceived motivations for posting pictures. The
macro was used to calculate OLS regression analyses in order to
examine whether possible indirect effects are still demonstrated
by using bootstrapping. A significant indirect effect is given
when the bootstrap confidence interval does not include zero,
based on 5,000 bootstrap samples (with a percentile-based 95%
CL; Preacher and Hayes, 2004). Following the recommendation
by Darlington and Hayes (2016), we report unstandardized
coefficients by using dichotomous independent variables. The
mediation model is shown in Figure 2.

In the mediation model, all three motivational factors
that were obtained by the EFA were included (impression
management, negative emotions, coquetry). The independent
variable type of picture predicted all mediators significantly.
Likewise, the mediators were significantly related to the
dependent variable perceived narcissism. The type of picture also
predicted perceived narcissism significantly. A partial mediation
effect was found for the relationship between type of picture
and perceived narcissism. This effect occurred when controlling
for the presumed motives as mediators, in that the impact of
type of picture on perceived narcissism became smaller (b =
—1.04, p = 0.003). Based on the bootstrap sample (5,000), the
indirect effect was —0.88 (95% CI = [—1.34, —0.48]) for the
overall model. In this respect, the presumed motive impression
management showed an indirect effect of —0.27 (95% CI =
[—0.52, —0.06]) and the presumed motive coquetry —0.78 (95%
CI = [—1.21, —0.42]). The indirect effect of the presumed motive
negative emotions was not significant 0.17 (95% CI = [—0.003,
0.40]). In sum, the results demonstrate that the presumed motive

impression management and the presumed motive coquetry
mediate the relationship between the independent variable type
of picture and the dependent variable perceived narcissism.

DISCUSSION

The present study aimed to examine the potentially ambivalent
reception of selfies in comparison to conventional photos. While
there is an emerging body of research on taking selfies, this is one
of the first studies to investigate the facet of perception and the
question of how observers evaluate people shown in selfies. Our
experiment employed mockups of Facebook profiles that varied
in the type of picture (selfie vs. photo), sex of the profile owner,
and the number of displayed persons.

The results reveal several notable differences between the
reception of selfies and photos taken by other persons. In sum,
people in selfies are perceived to be more extroverted, less open,
less socially attractive, less trustworthy, and more narcissistic
compared to the pictures that are photos taken by another person.
In line with the Brunswik lens model (Brunswik, 1956), one
could argue that the picture type is an important cue for the
impression formation of a person’s profile on Facebook and
that posting selfies could thus be seen as a positive cue for
extraversion and narcissism and as a negative cue for openness,
social attractiveness and trustworthiness. The findings reveal
that persons in selfies were perceived as more extroverted than
those in photos. While it has been previously demonstrated
that extraversion is indeed a predictor of selfie-posting behavior
(Sorokowska et al., 2016), it is remarkable that observers seem
to sense this. However, previous research already suggested that
people use cues (in this case the number of friends) to infer
extraversion of the profile owner (Hall and Pennington, 2013).
Selfies, therefore, seem to be taken as a similar indicator of
extraversion, which is also in line with general findings that
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-2.55%**

Presumed motive:
impression management

Presumed motive:

Presumed motive:
negative emotions

coquetry
-1.04**
X 3 < Perceived
Kind of picture S
(-1.92%+%) narcissism
21.24%* -0.13*

coefficients are reported. *p < 0.05. **p < 0.01. **p < 0.001.

FIGURE 2 | Presumed motives for posting pictures as mediators of the effect of type of picture on perceived narcissism. The value within parentheses
represents the effect of the relation between the independent variables on the dependent variable before controlling for the mediator variables. Unstandardized

show an actual relation between people’s degree of extraversion
and their posting behavior (Correa et al., 2010). With regard
to openness to new experiences, we found the opposite effect
of what we expected: Persons in photos taken by others were
rated as more open than persons in selfies. As selfie-taking can
be regarded as a comparatively new experience, it is remarkable
that in this study, persons in regular photos were perceived as
more open to new experiences. The fact that persons can control
the way they appear in selfies to a greater extent than in regular
photos might explain this lower level impression of openness:
A person who is more willing to share pictures with uncertain
outcomes may be seen as more open. Future research should
therefore try to replicate this finding and address how it might
be explained.

With regard to the question of whether the portrayal in selfies
also yields a different evaluation than the portrayal in photos,
we assessed perceived physical and social attractiveness, assumed
narcissism, and assumed trustworthiness. While results regarding
social attractiveness, narcissism and trustworthiness consistently,
and in line with the hypotheses, show that people posting selfies
are rated less favorably, there was no difference concerning
physical attractiveness. This lack of difference is in contrast to
findings of Re et al. (2016), who revealed that individuals in
photos are rated as more (physically) attractive than individuals
in selfies. Nevertheless, it is important to mention that in the
study by Re et al. (2016), participants had to rate a wide range
of individuals in selfies and photos taken by others. In our
study, we presented each participant with only one person in
the form of a Facebook profile owner. This might be a more
accurate method, as it was shown that previously viewed faces
affect the perception of attractiveness of other faces (Cogan et al.,
2013; Pegors et al,, 2015). Furthermore, Re et al. (2016) mixed
the selfie and photo condition during the rating sessions, which

might have caused an awareness of the research topic, and thus
influenced the rating behavior. Another explanation may lie in
the poses that were shown on the pictures in our study: In order
to isolate the effect of the mere picture type, our models were
instructed to show the same facial expression in the selfie and
the photo. As a consequence, there were no selfie-typical gestures
(e.g., perspectives, posing, duckfacing, hand gestures) and the
selfies were more similar to the photos. Related to physical
attractiveness, this would mean that the differences in perceived
attractiveness might not be due to photo type but might result
from selfie-specific poses.

Given this experimental control, by which we tried to isolate
photo type from selfie-specific behavior, our results on perceived
social attractiveness, narcissism and trustworthiness are all the
more remarkable. The results show that observers are indeed
suspicious when they sense that people are presenting themselves
by means of a self-taken picture—even when the pose with which
they present themselves is identical. This can be interpreted as in
line with the warranting principle, as suggested by Walther et al.
(2009). In our study, participants might have identified selfies
as self-generated and photos as other-generated information.
Following this line of reasoning, persons would distrust selfies
more than photos taken by others because selfies seem to be easier
to manipulate as they are generated by the profile owner her or
himself.

The probably most important effect was observable on
narcissism, as this dependent variable yielded the largest effect
sizes. The results indicate that people might view individuals
who post selfies as more narcissistic. The finding is in
accordance with Re et al. (2016), who found the same difference
in ratings of photos and selfies concerning narcissism but
no difference in self-reported narcissism values. The latter
authors suggested that selfies, with their self-promotional
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nature, transmit the impression that their producers are
narcissistic.

With regard to narcissism, the mediation analysis revealed
that the perceived motivations for picture posting partially
account for finding that people posting a selfie rather than
a photo are perceived as more narcissistic. In line with
our theoretical considerations, the assumption that impression
management is the motive for posting selfies leads to detrimental
effects in the sense that increased narcissism is attributed.
Furthermore, it is unsurprising that the presumed motive of
coquetry contributed to explaining the relationship between
picture type and perceived narcissism. Presumed emotional
motives, however, do not seem to play a major role. Altogether,
our findings show that motivational aspects not only play an
important role regarding SNS usage (e.g., Kraimer and Winter,
2008; Nadkarni and Hofmann, 2012; Tosun, 2012; Sung et al.,
2016), but are also a factor that individuals take into account
when forming an impression about other SNS users, and should
therefore not be neglected in future studies. In this respect,
external motivators like social expectations or peer pressure
should also be taken into account.

Unlike the hypotheses on evaluation of selfies vs. photos,
our assumptions on the interaction of gender and picture type
were not supported. Although males in selfies were indeed rated
as less trustworthy than females in selfies, this was also true
for male and female profile owner in photos taken by others.
Nevertheless, this main effect with regard to gender might fit
the (production-related) finding that females post (Dhir et al.,
2016) and take more selfies than males (Sorokowski et al., 2015,
2016; Sorokowska et al., 2016). Here, future research should
try to replicate this finding that gender differences are more
pronounced than potential interaction effects of gender and
picture type.

Furthermore, the number of the displayed persons in selfies
and photos did not lead to differences in the perceived physical
and social attractiveness of the persons, which was contrary to
our expectation. Persons in group photos and group selfies were
not perceived as more physically attractive than single persons in
photos and selfies—which is in contrast to results by Walker and
Vul (2014), who showed that individual persons in group photos
are viewed as more attractive than the same persons isolated
in one photo. In addition, group photos and group selfies were
not perceived as more socially attractive. These results contradict
previous findings that the number of social cues in profile photos
on Facebook is positively correlated with the perceived social
attractiveness (Milyavskaya et al., 2010; Hong et al., 2012). One
possible explanation for our finding might be that we asked
the participants to concentrate on the evaluation of the profile
owner. It is possible that this request caused participants to blank
out the other persons in the group selfies and group photos.
Moreover, the profile owner was pictured alone in the main
profile photo in all conditions. The profile photo certainly has
a special importance. This picture is usually the first impression
and can be seen by anybody regardless of privacy settings (Hum
etal,, 2011). Profile pictures are thus the most important attempt
to present oneself to the community (Ellison et al., 2006). In turn,
this might have led SNS users (in our sample, 88.2% indicated

having a Facebook account) to pay special attention to other
people’s profile photos. Since the assessment of attractiveness in
our study occurred retrospectively and not while viewing the
stimulus material, it is conceivable that this picture was the
most present heuristic in order to evaluate the profile owners’
attractiveness. Nevertheless, these findings remain surprising
given the number of studies which have indicated a “cheerleader
effect” (Walker and Vul, 2014) and should be explored further.

Considering the attention-grabbing nature of selfies (Souza
et al, 2015) it can be speculated that the usage of feedback
features (e.g., likes or comments) in case of selfies is not
necessarily related to the individual perception and may therefore
serve rather as a social strategy as opposed to a strategy
for expressing honest evaluations (c.f. Lee et al.,, 2014, 2016).
However, selfies are an aspect of the current pop culture (Barry
et al,, 2017) and our results do not preclude that they also
might lead to positive outcomes. Future research should therefore
explore the possibility of both positive and negative effects of
selfies for those who post selfies. While in the case of our study
participants evaluate selfies of strangers, it is conceivable that
individuals evaluate selfies of familiar persons more positively.
Nevertheless, selfie takers should be beware that selfies might not
lead to desired attributions.

Limitations and Future Research
As the present study is one of the first to investigate the
perception of selfies, the presented findings should be treated
with caution. Although we were able to corroborate previous
results (Re et al., 2016) using a more controlled and systematic
investigation, and found a consistent pattern of results regarding
the detrimental effects of selfies, future research is required to
replicate our findings. As the Brunswik lens model (Brunswik,
1956) would predict, selfies serve as a positive cue for the
producers extraversion and narcissism and as a negative
cue for the producer’s openness, social attractiveness and
trustworthiness from the recipient’s perspective. Future research
should investigate how these cues interact with other cues
which are positively correlated with social attractiveness and
extraversion, such as number of friends (Tong et al., 2008; Hall
and Pennington, 2013). To this aim, future research should
concentrate on combining both perspectives—the recipient’s
and the producers view—in a multi-method approach. Such
an approach could additionally reveal how perceived and self-
assessed personality traits might differ when comparing selfies
and photos—similar to the investigation by Re et al. (2016).
Regarding the age distribution of the participants, more than
75% of participants were young adults between 15 and 29
years. Therefore, results cannot be generalized for the whole
population. Future studies need to include more users older
than 29 years. Still, the sample does not necessarily have to
represent the whole population as the relevant user groups who
will primarily get in touch with selfies on SNS are younger than
the general population. Also, the results revealed only small to
moderate effect sizes. It should also be noted that the sample
contained more female participants than male participants,
which might have skewed the results. Moreover, the time for
which the participants viewed the profile needs to be considered.
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In this sample, a cut-off score of 5s or less was set. It might be
questioned whether 5 are sufficient to build an impression of a
person’s profile. Most importantly, the data of the manipulation
check suggest that participants did not perceive the profiles as
predominantly composed of selfies vs. photos. Although the
conditions did differ with regard to the remembered number
of selfies/photos, participants believed that they remembered
a substantial number of photos in the selfie condition, and
conversely, a relatively high number of selfies in the photo
condition. The main reason for this might be an artifact provoked
by the corresponding items: Participants were asked in both
conditions how many photos and how many selfies they had seen.
Therefore, it is likely that they believed that both types of picture
were presented to them. If these data are not merely an artifact
but an indication that the number of selfies and photos was not
consciously perceived by the participants, the obtained results
would be all the more impressive.

In summary, our results reveal a counterintuitive pattern:
Although selfies are a highly popular means of impression
management, the findings suggest that they are less successful
in achieving the goal of a positive impression than conventional
photos. Therefore, when taking out their smartphones, SNS
users who are striving for positive self-presentation and positive
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Selfies, or self-portraits, are often taken and shared on social media for online self-
presentation reasons, which are considered essential for the psychosocial development
and well-being of people in today’s culture. Despite the growing popularity and
widespread sharing of selfies in the online space, little is known about how privacy
concerns moderate selfie behavior. In addition to this, it is also not known whether
privacy concerns across age and gender groups influence selfie behavior. To address
this timely issue, a survey assessing common selfie behaviors, that is, frequency of
taking (individual and group selfies), editing (cropping and filtering), and posting selfies
online, and social media privacy concerns (over personal data being accessed and
misused by third parties) was conducted. The web-survey was administered to 3,763
Norwegian social media users, ranging from 13 to 50 years, with a preponderance
of women (n = 2,509, 66.7%). The present study investigated the impact of privacy
concerns on selfie behaviors across gender and age groups (adolescent, young adult,
and adult) by use of the structural equation modeling approach. The results suggest
that young adults have greater privacy concerns compared to adolescents and adults.
Females have greater privacy concerns than males. Greater privacy concerns among
female social media users were linked to lower engagement in selfie behavior, but
privacy concerns did not influence selfie behavior in the case of male adolescents and
young adults. Overall, privacy concerns were more consistently and inversely related to
selfie behavior (taking and posting) among females than males. The study results have
theoretical as well as practical implications for both researchers and policy makers.

Keywords: age, gender, privacy, social media, self-presentation and selfie behavior

INTRODUCTION

People turn to online social media for various reasons including communication and self-
expression, connecting, observing others, and establishing new and strengthening existing
relationships (Dhir and Tsai, 2017; Dhir et al., 2017a,b). Most important of all, people use online
social media to present themselves in the computer-mediated space (see Haferkamp and Kridmer,
2010). Online self-presentation refers to the process of sharing content (e.g., photos, status updates,
videos, and web-links) with the motive of influencing the impression formed by the people around
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the individual (Haferkamp and Krimer, 2010). Psychologists
have argued that self-presentation is important for an individual’s
well-being since it addresses their fundamental need to
continuously obtain positive reactions and leave positive
impressions on others (Goffman, 1959; Leary and Kowalski, 1990;
Leary, 1995).

Digital photos are popularly utilized to practice online self-
presentation on social media platforms (Dhir, 2016a,b). This is
clearly evident from the ever-increasing growth in the number
of photos shared on online social media. For example, every day
nearly two billion Facebook photos alone are shared (Facebook
Newsroom, 2015). Although selfies may be taken and shared
in computer-mediated spaces for a number of reasons, e.g.,
obtaining feedback, experimentation with surrounding, etc.
(Kiprin, 2013), very often selfies are shared for self-presentation
reasons (Katz and Crocker, 2015). We define a selfie as a photo
taken of oneself without the assistance of anyone else. Recent
studies suggest that selfies have received global prominence in
a short time frame (Kiprin, 2013; Katz and Crocker, 2015). The
popularity of selfie sharing can be gauged from the fact that
on social media, millions of selfies are shared on a daily basis.
According to Weiser (2015), over 238 million photos had the
hashtag #selfie, and 128 million photos had the hashtag #me on
Instagram. Similarly, Svelander and Wiberg (2015) mentioned
that 193 million Instagram photos and videos contain the #selfie
and #selfies hashtags. This statistical evidence suggests that selfie
sharing is now a dominant activity on different online social
media platforms. The possible reasons behind this increase in
selfie sharing on social media include identification and self-
presentation (Katz and Crocker, 2015), experimentation with
one’s surroundings (Kiprin, 2013), and obtaining feedback from
friends, family, and peers (Katz and Crocker, 2015).

The concepts of self-presentation and self-disclosure in
online social media are highly relevant, and are also strongly
interrelated with each other (Haferkamp and Krdamer, 2010). The
precondition of online self-presentation is, to some extent, to self-
disclose private information online (Boyd, 2008; Haferkamp and
Kriamer, 2010). However, scholars have observed a phenomenon
called the “privacy paradox” which is a discrepancy between self-
disclosure and privacy concerns in the computer-mediated space
(Barnes, 2006). On one hand, people tend to present themselves
in online space by sharing their interests, likes, tastes, hobbies,
places they visit, physical appearance, etc. But on the other
hand, they are wary of the potential social privacy threats (e.g.,
unintended exposure to a hostile or unknown audience, theft and
misuse of photos) and have some degree of “privacy concern”
(Livingstone, 2008). In addition to this privacy paradox, complex
tensions between privacy issues and online self-presentation
in a computer-mediated space also exist (Dhir, 2016a). For
example, van Dijck (2008) observed that when private photos
are shared in the computer-mediated space, they easily turn
into public property. This rapid transformation of content from
private to public space forming the desire to self-present actually
results in tensions between the tendency to self-disclose and
privacy concerns that are complex in nature. Similar observations
were made by Boyd (2008) who found that when social media
users self-disclose more personal information, it sometimes also

disturbs their self-presentation choices because of social privacy
issues. The different social privacy threats to personal online
self-presentation goals include exposure to unknown people,
negative criticism from peers, and being tagged in an unattractive,
inaccurate, undesirable, and/or low quality self-presentation
(Lang and Barton, 2015; Dhir et al., 2016a). Scholars have also
emphasized that such social privacy disturbances in online self-
presentation goals also result in online regret (i.e., negative
cognitive experience) (Wang et al,, 2011; Kaur et al., 2016a),
and negative feedback on perceived social and self-identity (Lang
and Barton, 2015). It can even affect continuous service use
and customer retention (Dhir, 2016a). These studies have found
that privacy concerns and privacy issues significantly influence
users’ online self-presentation choices and decisions. However, it
is currently unknown to what extent “privacy concerns” predict
specific online self-presentation behavior or acts.

According to the privacy paradox phenomenon, selfie sharing
also involves some degree of self-disclosure of current activities,
emotions, hobbies, and interests. At the same time, however, it
makes those people wary of their actions, and they also have
some degree of privacy concern. Furthermore, when private
selfies are shared in the computer-mediated space, they turn
into public property and generate tensions, which are complex
in nature, between privacy concerns, self-presentation goals and
social privacy threats. Despite the fact that “privacy concerns” can
possibly affect user experience and different choices pertaining
to online self-presentation, surprisingly little is known about
the relationship between self-presentation and online privacy
concerns. Furthermore, selfie sharing in the computer-mediated
space is becoming more and more popular; yet, it is not known
how privacy concerns influence selfie-related behavior. It is
important to understand this relationship because it informs the
researchers and practitioners of how privacy concerns predict
online self-presentation-related behavior, which is considered a
dominant activity in online social media. Furthermore, better
understanding of this relationship can potentially provide new
insights into the complex relationship between online privacy
concerns and self-disclosure (i.e., the privacy paradox) in
computer-mediated systems (see Boyd, 2008; Madden and Smith,
2010; McLaughlin and Vitak, 2012). This study has addressed this
open research gap through the investigation of the relationship
between privacy concerns and selfie-related behavior as a means
of online self-presentation. To date, scholars have investigated
different issues pertaining to online self-presentation and privacy,
but the novelty of the current study lies in its investigation of
the relationship between privacy concerns and user behavior
pertaining to online self-presentation, which has not as yet been
studied. Hence, the current study contributes to the emerging
literature on selfie-related behavior as well as the extant literature
on online self-presentation and privacy.

The prior social media literature has been criticized due to
its overemphasis on United States (US) based study participants
(Dhir et al., 2015; Dhir, 2016a; Kaur et al., 2016b). However, the
vast majority of social media users are actually based outside
of the US; for example, over 84.2% of Facebook users are
in fact based outside of the US (Facebook Newsroom, 2015).
Another limitation of the previous literature is the emphasis on
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the social media behavior of young-adult samples only (Dhir,
2016a). However, significant age differences in social media
usage patterns have been reported. For example, adolescents
differ from young and older adults in their use of social media
(Andreassen et al., 2016; Dhir and Torsheim, 2016). Similarly,
these groups also differ in terms of selfie-posting (Sorokowski
et al., 2015; Dhir et al, 2016b) and online privacy behavior
(Madden and Smith, 2010; Xie and Kang, 2015). Due to these
two inherent shortcomings, only limited understanding of social
media behavior (particularly selfie-related and online privacy)
across age and cultures is available. Furthermore, only a few
studies have set out to investigate the differences in the social
media behavior of different age groups; for example, adolescents
vs. young adults vs. older adults. Consequently, the transferability
of the prior study findings across a broad age range is not known.

The current study has addressed these research gaps by
examining the impact of privacy concerns on selfie behavior
in the context of three target user groups: adolescent, young-
adult, and adult social media users. This study also addresses
the pressing need to investigate the selfie behavior of mixed
age/gender groups (Albury, 2015) since the overwhelming
majority of the prior literature has focused on single gender
samples only (Nelson, 2013; Nguyen, 2014; Warfield, 2014). The
main research questions of the current study are: RQl. How
do adolescents, young adults, and adults differ in their privacy
concerns regarding social media? RQ2. How do males and
females differ in their privacy concerns regarding social media?
RQ3. How do privacy concerns across genders (male and female)
and age groups (adolescent, young adult, and adult) predict selfie
behavior (taking, editing, and posting selfies)?

BACKGROUND LITERATURE

Online Privacy Concerns and Age

Differences

The prior computer-mediated communication literature suggests
significant age differences in privacy behavior. Young-adult social
media users possess high levels of privacy concern, and they tend
to disclose less information than both older and younger (e.g.,
adolescent) users (Nosko et al., 2010). The study by Madden and
Smith (2010) found that young-adult social media users (18-
29 years) have more experience of managing privacy of online
shared content, and are more likely to use privacy-preserving
strategies (e.g., changing default privacy settings, limiting access
to the shared content, and cropping photos to hide personal
information) than older (50-64 years) social media users (41%
vs. 18%). This is also consistent with the observations of Strano
and Wattai (2010) who found that privacy-preserving strategies
(e.g., untagging) are more popular among young adults (aged
18-21 years), compared to older (above 31 years) social media
users (66.4% vs. 14.5%). Similarly, Dhir et al. (2016a) claimed
that older adolescents are more likely to untag compared to their
younger counterparts. Lang and Barton (2015) found that young
adults actively engage in management of their social privacy.
In comparison to young adults, adolescents are known to self-
disclose themselves more often on social media compared to

when they are offline (Schouten et al., 2007). Feng and Xie (2014)
also suggested that adolescent social media users have lower social
privacy concerns and therefore have greater willingness to self-
disclose online compared to young adults. Several studies have
indicated that, compared to young adults, adolescents tend to
disclose more personal information and do so more frequently
(Livingstone et al., 2010; Xie and Kang, 2015). Similarly, Madden
etal. (2013) observed that adolescents with high privacy concerns
actually post more content online. The possible reasons could be
that adolescents lack up-to-date understanding of the different
privacy-related settings (Christofides et al,, 2012), they may
face technical glitches when managing their online content
(Brandtzeeg et al., 2010), or there may be differences in the use of
computer-mediated technologies among younger and older users
(Hayes et al., 2015). However, despite all of these studies, it is not
known at present how these three user groups, adolescents, young
adults, and adults, differ in their privacy concerns regarding social
media. Therefore, we propose the following hypotheses based on
the prior literature:

H1: Young-adult social media users possess greater privacy
concerns than adult users.

H2: Adult social media users possess greater privacy
concerns than adolescent users.

Online Privacy Concerns and Gender
Differences

Similar to age differences, several studies have suggested
significant gender differences in privacy behavior. Young-
adult men are known to self-disclose relatively more personal
information online since they do not foresee associated social
privacy concerns (Fogel and Nehmd, 2009), and are likely to
experience online regret due to high self-disclosure (Moore and
McElroy, 2012) compared to female young-adult users. Similar
observations have been made in the case of adolescents, as
males disclose more personal information online than female
adolescents (Xie and Kang, 2015). In terms of privacy-preserving
strategies, Dhir et al. (2016a) found that female adolescents are
less likely to use privacy-preserving strategies (e.g., untagging)
than male adolescents. This is contrary to the case of young
adults, as female young adults have been found to be more
likely to use privacy-preserving strategies compared to male
young adults (McLaughlin and Vitak, 2012; Tufekci, 2012).
However, how this compares with the gender differences in
privacy behavior among adults (aged 30-50 years) is presently
unknown. There is still a lack of understanding of how males
and females across the three age groups (adolescent, young adult,
and adult) differ in their privacy concerns regarding social media.
Based on the limited available literature, we propose the following
hypotheses:

H3: Female adolescents possess greater privacy concerns
than male adolescents.

H4: Female young adults possess greater privacy concerns
than male young adults.

H5: Female adults possess greater privacy concerns than
male adults.
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Age and Gender Differences in Selfie

Behavior

Selfies are popular among adolescents (Senft and Baym, 2015)
as well as among young adults (Katz and Crocker, 2015). Using
a convenience sample, Katz and Crocker (2015) found that
96% of 20- to 23-year-old young adults had taken selfies in
the recent past, while 25% had taken a selfie only the day
before. Furthermore, 98% of 18- to 24-year-olds had taken
selfies, 46% had shared selfies only the day before, while
69% of the young people shared selfies 3-20 times per day.
Similarly, Dhir et al. (2016b) found that adolescents were
the most active and adults were the least active social media
users in taking and posting selfies. These studies articulate
that taking and sharing selfies are very popular pastimes and
are part of the daily routine of adolescents and young adults.
However, how this compares with the popularity of selfies among
adults (aged 30-50 years) is presently unknown. A handful
of recent studies have suggested significant age differences in
selfie behavior. The older population is less likely to take selfies
compared to their younger counterparts (Qiu et al., 2015)
due to less of a desire to fulfill their narcissistic objectives
(Weiser, 2015). Furthermore, young adults are less concerned
as to how posting selfies on social media will affect them in
the future compared to older adults (Katz and Crocker, 2015).
Several studies have indicated a positive relationship between
online self-presentation and selfie taking and posting in the
context of adolescent social media users (Senft and Baym,
2015).

Selfies are taken and shared for the identification of gender and
self-presentation reasons (Katz and Crocker, 2015), and several
studies have suggested significant gender differences in selfie
behavior. Albury (2015) also emphasized that selfie taking and
posting behavior is a gendered process in which females tend
to receive unfair criticism and are inappropriately targeted and
scrutinized due to their provocative selfie posting (Albury, 2015).
Similarly, Burns (2014) argued that females are typically viewed
as objects of consumption, while males are not subjected to such
surveillance or scrutiny. On this issue, Williams and Marquez
(2015) argued that due to gender role stereotypes (e.g., Rudman
and Glick, 2001), people who tend to violate the gender code (i.e.,
Anderson, 1999) actually receive negative feedback from their
peers.

Scholars have found that selfies are relatively more popular
among females, and that they are more likely to take selfies
than males (Qiu et al., 2015). To begin with, Sorokowski et al.
(2015) found that females post more personal and group selfies
compared to men. Albury (2015) also found the existence of
gender differences in the linguistic aspects of any selfie post.
Poe (2015) noticed that high self-esteem was associated with
posting of more selfies among young-adult women, while Cao
and Halloran (2014) observed that, compared to men, selfies
taken by women were more personal in nature. Young women
(18- to 29-year-olds) tend to share selfies to obtain positive
feedback (Nguyen, 2014). Nelson (2013) found that young
women use the hashtags #me, #selfie, and #self in their selfies
for self-presentation reasons (e.g., obtaining positive feedback).

Furthermore, young women tend to worry after sharing selfies
if they fail to attract sufficient positive feedback (e.g., number
of likes) (Nelson, 2013). In a recent study, Dhir et al. (2016b)
found that female social media users are more likely to take
personal and group selfies and to post personal selfies. Similarly,
Warfield (2014) found that “policing” selfie-taking and sharing
are popular among younger women (aged 16-28 years). In
comparison to these findings, Fox and Rooney (2015) observed
that men who are self-objectifying are more likely to spend time
on social media and to frequently edit photos. Furthermore,
men who are relatively more narcissistic and psychopathic are
more likely to share edited photos and selfies and to engage
in impulsive posting of selfies on social media, which tends to
attract the attention of their peers. This review of the prior
literature clearly suggests the importance of age and gender in
selfie behavior.

Online Privacy Concerns and

Self-Presentation

The prior findings on the empirical linkages between online
privacy concerns and self-disclosure are not consistent, as some
studies have indicated that there is no significant relationship
between them (Stutzman and Kramer-Duffield, 2010; Forest
and Wood, 2012). However, in comparison, a recent study
by Xie and Kang (2015) observed that social media users
with high levels of privacy concern actually disclose more
personal information, consistent with the ‘privacy paradox’
phenomenon. The relationship between privacy concerns and
activities pertaining to online self-presentation is also unclear.
For example, people with high privacy concerns do not
necessarily maintain a low self-presentation profile, but usually
conceal part of the content shared online (e.g., cropping or
hiding) (Haferkamp and Kramer, 2010). Therefore, it is currently
unknown how privacy concerns predict different user activities
pertaining to online self-presentation. Similarly, it is also not
known how gender and age differences impact the influence
of privacy concerns on the online self-presentation behavior of
the three different age groups, that is, adolescent, young-adult,
and adult social media users. These issues are addressed in the
present study. Based on the prior literature on “age and gender
differences” in online privacy (see “Background Literature”), we
propose the following hypotheses:

Heé: Privacy concerns do not play any significant role in
influencing the selfie behavior of male adolescents.

H?7: Privacy concerns play a significant role in influencing
the selfie behavior of male young adults.

H8: Privacy concerns play a significant role in influencing
the selfie behavior of male adults.

H9: Privacy concerns do not play any significant role in
influencing the selfie behavior of female adolescents.

H10: Privacy concerns play a significant role in influencing
the selfie behavior of female young adults.

H11: Privacy concerns play a significant role in influencing
the selfie behavior of female adults.
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MATERIALS AND METHODS

Study Participants and Procedure

This current study is based on a large-scale national cross-
sectional web-survey, which explored several on-/offline
behaviors of the general population in Norway. The survey was
broadcast (July-August 2015, for a period of 1 week) by two
nationwide news media delivering news to the general public
(i.e., a television news broadcast and an online newspaper).

The survey featured and focused on the use and overuse of
online social media (with no specific reference to selfie behavior
or privacy concerns regarding social media). Respondents
could enter the survey by clicking on an open-access web-
link providing access to the survey. The first page provided
the complete details of the study, that is, study objectives
and process, ethical considerations, and anticipated outcomes.
In order to participate, the respondents were required to
confirm by actively entering “yes” (the other option was “no”
which led to a page just thanking them for their interest).
At the end of the survey, immediate feedback on scores
was used to design engaging obtainer experiences, to which
each participant was given informative content of general
and specific interest. There were no other incentives for
participation. Consent to participate was considered as “given”
if a participant successfully completed the questionnaire. The
responses obtained from the participants were stored in the
database of the Internet survey company and were later passed
over to our researchers. In conducting the study, we followed
the Norwegian Health Research Act and the ethical guidelines
of the Helsinki Declaration. According to the guidelines of
the Norwegian Health Research Act, if the data collection is
anonymous (voluntary and non-interventional) then approval
from the Norwegian Social Science Data Service and the Regional
Committee for Medical and Health Related Research Ethics is not
required.

A total of 4,126 social media users (Mage = 30.45,
SDage = 13.00, range 13-82 years) participated in the study. Out
of the total valid sample, 3,763 (Mage = 27.79, SDyge = 10.05)
social media users represented three groups: adolescents
(Mage = 16.96, SDyge = 1.74, range 13-19 years, 398 males
and 570 females), young adults (Mage = 24.18, SDyge = 3.07,
range 20-30 years, 478 males and 994 females), and adults
(Mage = 39.73, SDyge = 5.66, range 31-50 years, 378 males
and 945 females). This data-set was also used in another study
for investigating the age and gender differences in selfie-related
behavior (Dhir et al., 2016b).

Study Measures

Selfie Behavior

Selfie behavior was assessed using five items. The first two
addressed the frequency of selfie-taking: “How frequently do you
take individual selfies” and “How frequently do you take group
selfies.” Both of these items were taken from Sorokowski et al.
(2015). The third item examined the frequency of selfie-posting:
“How frequently do you post individual selfies on social media.”
This item was taken from the prior selfie literature (Fox and

Rooney, 2015; Weiser, 2015). The last two items assessed photo-
editing behavior and were adapted from Fox and Rooney (2015):
“How frequently do you post photos on social media that are
cropped in order to make you look better;” and “How frequently
do you post photos on social media after using photographic
filters to make you look better.” These items were evaluated
using a 5-point response scale ranging from 1 (never) to 5
(always).

Social Media Privacy Concerns

Social media privacy concerns were evaluated using four items
based on the work of Dinev and Hart (2006). The items were:
“I am concerned that the information I share on social media
could be misused,” “I am concerned that others can find private
information about me on social media,” “I am concerned about
providing personal information on social media, because of
what others might do with it and “I am concerned about
sharing personal information on social media, because it could
be used in a way I did not foresee.” The four items are
addressed using the following descriptive statements throughout
the manuscript - “Fear of information misuse,” “others find
private information,” “others might use my private information,”
and “use of private information is unforeseen.” The social
media privacy concerns were evaluated on a 5-point response
scale ranging from 1 (completely disagree) to 5 (completely
agree).

Data Analysis

The statistical software Mplus was used for the data analysis.
The data did not deviate strongly from a normal distribution
across the three age groups because skewness and kurtosis
were in the range of £1 (Byrne, 2001; George and Mallery,
2003). All Z-scores were below 3.29 (recommended threshold
limit), hence the data were considered free from any potential
outliers (Tabachnick and Fidell, 2007). Multigroup structural
equation modeling (SEM) was performed in order to examine
how privacy concerns influence different selfie behaviors
across age and gender groups. It was postulated that the
four items on privacy concerns reflected a common latent
privacy concerns factor. According to the model, privacy
concerns predicted the five dependent variables on selfie
behaviors, namely individual selfie-taking, group selfie-
taking, selfie-sharing frequency, photo-cropping, and use
of photographic filters. The theoretical model of the study
is presented in Figure 1 (omitting error terms). In line
with previous validation studies, the theoretical model
was used as baseline model. To evaluate sources of model
misspecification, modification indices (S6rbom, 1989) were
computed. Strong modification indices would suggest a
need for model revision. Prior SEM literature suggests
that scholars should evaluate the goodness of model
fit for the baseline model and revisions of the baseline
model (Khazaal et al., 2011, 2012). This is important to
address the possible discrepancy between the empirical data
and the hypothetical model which tends to exist in most
scenarios.
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FIGURE 1 | Privacy concerns and selfie behavior model.

RESULTS

Table 1 presents the mean and standard deviation values for selfie
behavior across age and gender groups.

The baseline structural equation model (Figure 1) resulted in
a poor model fit where x> = 1585.71, df = 132, x2/df = 12.01,
comparative fit index (CFI) = 0.92, Tucker-Lewis Index
(TLI) = 0.86, and root mean square error of approximation
(RMSEA) = 0.13. The recommended values for goodness of
model fit are as follows: xz/df < 3, CFI > 0.92, TLI > 0.92,
and RMSEA < 0.08 (Hu and Bentler, 1999; Byrne, 2001). The
modification index between the error terms of the “fear of
information misuse” and “others find private information” items
was very high, suggesting a possible discrepancy between the

empirical data and the hypothetical model. The revised model,
including correlated error terms of “fear of information misuse”
and “others find private information,” revealed a good model
fit where y? = 199.48, df = 125, x2/df = 1.60, CFI = 0.996,
TLI = 0.993, and RMSEA = 0.03. Table 2 presents the
standardized factor loadings for the “privacy concern” items in
the revised measurement model.

Figure 2 presents the estimated latent mean scores of
privacy concerns across age and gender groups. Young-
adult social media users had greater privacy concerns in
comparison to the other two age groups, and the adult
social media users had greater privacy concerns than the
adolescent social media users. For the gender variable,
the study results suggest that females have greater privacy
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TABLE 1 | Means (M) and Standard Deviations (SD) for selfie behavior.

Selfie behavior M(SD)
Male Female

Adolescents Young adults Adults Adolescents Young adults Adults
Taking personal selfies 2.46 (1.06) 2.33(0.92) 2.05 (0.77) 3.09 (0.99) 2.82(0.87) 2.36 (0.82)
Taking group selfies 2.26 (0.91) 2.11(0.88) 1.83(0.76) 3.08 (0.90) 2.58 (0.85) 2.22(0.77)
Posting personal selfies 1.85 (0.89) 1.77 (0.84) 1.76 (0.76) 2.49 (0.90) 2.17 (0.83) 2.01 (0.75)
Cropping photos 1.74 (1.01) 1.82 (1.07) 1.68 (0.85) 2.48(1.12) 2.29 (1.04) 1.96 (0.91)
Using photographic filters 2.13(1.18) 2.03 (1.08) 1.56 (0.84) 3.08 (1.14) 2.70 (1.20) 1.79 (0.94)
TABLE 2 | Standardized factor loadings for privacy concern in the constrained measurement model.
Privacy concern Standardized estimate

Male Female
Adolescents Young adults Adults Adolescents Young adults Adults

Fear of information misuse 0.71 0.76 0.75 0.67 0.67 0.70
Others find private information 0.79 0.81 0.82 0.75 0.72 0.76
Others might use my private information 0.88 0.93 0.91 0.91 0.90 0.89
Use of private information is unforeseen 0.83 0.89 0.88 0.87 0.88 0.87

concerns than male social media users across all three age
groups.

Table 3 presents the regression weights for selfie behaviors
as observed dependent variables regressed on latent privacy
concern. The SEM results revealed that privacy concerns did not
significantly predict selfie behaviors of the male adolescents and
young adults. However, privacy concerns significantly predicted
“taking group selfies” (p < 0.01) and “remaining selfie behavior”
(p < 0.05) among male adult users. In comparison to this,
privacy concerns significantly predicted taking personal selfies,
cropping or editing photos, and use of photo-filters among
the adolescent, young-adult and adult female social media
users. However, privacy concerns significantly predicted posting
personal selfies only among young-adult and adult females.
Furthermore, privacy concerns significantly predicted taking
group selfies only among adult female social media users (see
Table 3).

DISCUSSION

The present study investigated the role of online privacy concerns
in influencing selfie behavior of social media users across gender
and age groups, that is, adolescent, young-adult, and adult social
media users. A large self-selected sample of online social media
users based in Norway was recruited in order to investigate
the three main research questions of the current study. The
novelty of this work lies in the focus on two important yet less
studied variables: age-gender differences in selfie behavior in the
computer-mediated space. The present study further examined
the complex, obscure, and rarely studied relationship between
privacy concerns and online self-presentation (i.e., selfie behavior

in this study). Such investigation is timely as well as being much
needed since it addresses the urgent demand to understand
the differences in selfie behavior across gender and broader
age groups [see the recent work by Sorokowski et al. (2015)].
Furthermore, the current study also addresses the long-standing
demand of prior computer-mediated literature to examine social
media behavior among culturally and geographically diverse
groups of users (Dhir et al., 2015; Kaur et al., 2016b). The study
results suggest that (a) young adults have greater privacy concerns
compared to both adults and adolescents, (b) greater privacy
concerns among females were not linked to lower engagement in
selfie behavior, and (c) privacy concerns among male adolescents

Gender

| [
[ Femates

Privacy Concern

Young Adults Adults
Age Group

Adolescents

FIGURE 2 | Mean of Privacy concerns across age groups and gender.
Limits of error bars denote 95% confidence interval for the mean.
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TABLE 3 | Standardized regression weights from structural equation model of selfie behaviors regressed on privacy concerns.

DV: Selfie behavior

Beta values for IV: Privacy concerns

Male Female
Adolescents Young adults Adults Adolescents Young adults Adults
Taking personal selfies —0.06 —0.03 —-0.11* -0.11* —0.13** —0.09**
Taking group selfies -0.10 —0.01 —-0.16** —0.06 -0.07 —0.15%*
Posting personal selfies —0.09 —0.01 —-0.13* —0.09 —0.09** —0.16**
Cropping photos —0.02 —-0.04 —-0.11* —0.147** —0.08* —0.14**
Using photographic filters —0.06 —0.02 —-0.11* —0.14** —0.10** —0.08*

*p < 0.05and ** p < 0.01, IV, independent variable; DV, dependent variable.

and young adults did not influence their selfie behavior. In
addition to this, the study findings indicate that privacy concerns
were more consistent and inversely related to the selfie behavior
of female social media users than of their male counterparts.

The first research question (RQ1) investigated the differences
in the perceptions of privacy concerns among adolescent, young-
adult, and adult social media users. The results suggest that
young-adult (20-30 years of age) social media users have
greater privacy concerns compared to the other age groups,
and that adult social media users are much more concerned
about their privacy compared to adolescent users. Therefore,
both hypotheses H1 and H2 were supported. These findings are
consistent with the findings reported in the prior literature. For
example, scholars have observed that young-adult social media
users are more experienced in managing their online privacy
(Madden and Smith, 2010; Young and Quan-Haase, 2013; Lang
and Barton, 2015), and in utilizing privacy-preserving strategies
(Strano and Wattai, 2010), as well as having a greater level of
privacy concerns (Nosko et al., 2010) than older adults. Similarly,
the prior literature also suggested that adolescent social media
users possess lower online privacy concerns (Feng and Xie, 2014),
self-disclose themselves online more often (Schouten et al., 2007),
post content more frequently (Livingstone et al., 2010; Xie and
Kang, 2015), and post more online content despite their privacy
concerns (Madden et al., 2013; Feng and Xie, 2014) than young
adults. These findings also suggest that “age differences in privacy
concerns’ are similar to age differences in the management
of online privacy and related issues. Possible explanations for
these findings include: First, adolescents do not possess sufficient
understanding of “privacy concerns” (Christofides et al., 2012),
and face technical problems in understanding and later in the
translation of their privacy concerns into practice (Brandtzeeg
et al.,, 2010). Second, young adults have a better understanding
of online privacy-related issues due to which they have greater
“privacy concerns.”

The second research question (RQ2) examined the differences
in the privacy concerns of male and female social media users.
The study results suggest that female users have greater privacy
concerns than male users across all three age groups. Therefore,
hypotheses H3, H4, and H5 were supported. These findings are
consistent with the prior literature, in that male young adults
tend to self-disclose more and to have relatively lower privacy

concerns (Fogel and Nehmd, 2009; Moore and McElroy, 2012)
compared to female young adults. Similarly, male adolescents
are known to self-disclose more personal information online
compared to their female counterparts (Xie and Kang, 2015).
These findings suggest that: (1) female social media users have
greater privacy concerns across all three age groups, and (2) The
use of privacy management strategies has no influence on the
degree of privacy concerns among male and female social media
users. For example, the prior literature suggests that male young
adults are less likely (Hoy and Milne, 2010; McLaughlin and
Vitak, 2012; Tufekei, 2012), and male adolescents are more likely
to engage in privacy-preserving strategies than their respective
female counterparts (Dhir et al., 2016a).

The third research question (RQ3) investigated how privacy
concerns across the three age groups (adolescents, young adults,
and adults) and the two gender groups (male and female)
influence selfie behavior (i.e., selfie-taking, sharing, and photo-
editing).

The study results indicate that for male adolescents and
male young adults, privacy concerns play an insignificant role
in influencing selfie behavior. However, in the case of adult
social media users, greater privacy concerns translate into lower
engagement in selfie-taking and sharing frequency, and in photo-
editing behavior. Therefore, H6 and H8 were supported but
H7 was not supported. The study finding that privacy concerns
among male adolescents and young adults do not influence
their selfie behavior is consistent with the prior literature, which
has also indicated that male social media users self-disclose
much more and have relatively lower privacy concerns (Fogel
and Nehmd, 2009; Moore and McElroy, 2012; Xie and Kang,
2015). The study findings also indicate that although male adults
have relatively greater privacy concerns than adolescents and
lower privacy concerns than young adults, the privacy concerns
of adults tend to moderate their selfie behavior because their
greater concerns lead to lower engagement in selfie behavior.
These findings suggest that: (1) greater privacy concerns do not
necessarily translate into lower or higher engagement in selfie-
related behavior (i.e., online self-presentation), and (2) adult
social media users were the least active of the three age groups
in terms of selfie behavior, and had lower privacy concerns than
young adults, but their privacy concerns still translated into lower
engagement in selfie-related behavior.
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In the case of female social media users, the results suggest
that greater privacy concerns result in lower engagement in
taking personal selfies, cropping photos (i.e., a privacy-preserving
strategy) and use of photographic filters among all three age
groups, including adolescent, young-adult, and adult female
social media users. Therefore, H10 and H11 were supported,
but H9 did not receive support from the results. This is
consistent with the findings of the prior literature which indicated
that female social media users are relatively active in terms
of monitoring their privacy settings (Hoy and Milne, 2010),
and engage in privacy-preserving strategies (Pempek et al,
2009; Strano and Wattai, 2010). However, the present study
results extend this understanding because it indicates that
privacy concerns moderate the selfie-related behavior (i.e., online
self-presentation) of female social media users, where greater
privacy concerns result in lower engagement in taking personal
selfies, cropping/editing photos, and use of photo-enhancement
filters.

In terms of group selfie-taking, the study results suggest
that privacy concerns among female adolescent and young-adult
social media users were a non-significant predictor, unlike the
case of female adult users. A possible explanation for this could
be that female adolescents and young-adult social media users
actively engage in group selfie-taking as a means of showcasing
as well as strengthening peer membership because it is part of
their self-identity development, and is considered very important
to them (see Senft and Baym, 2015). Due to their urge to engage
in peer membership via group selfies, privacy concerns do not
influence their group selfie behavior.

Regarding personal selfie posting behavior, the study results
suggest that privacy concerns were statistically non-significant in
the case of female adolescents, but were a statistically significant
predictor in the case of female young-adult and adult social media
users. One possible reason could be that adolescent females tend
to post personal selfies as a means of experimenting with self-
identity and self-presentation (Gibbs et al., 2014) due to which
they are not bothered about their privacy concerns. Therefore,
privacy concerns among female adolescents do not influence
their personal selfie posting behavior.

Comparing the two gender groups across the three age
groups, the results for the adolescent social media users suggest
that privacy concerns did not influence group selfie taking or
personal selfie posting behavior among either male or female
users. This suggests that group selfie taking and personal selfie
posting are part of the online self-presentation behavior that is
considered very important for the well-being and development
of adolescents (Dhir, 2016b). Due to their desire to self-present
themselves in the computer-mediated space, privacy concerns do
not influence their online self-presentation choices. In terms of
taking personal selfies, cropping photos, and using photographic
filters, the results suggest that privacy concerns were a significant
predictor among female but not male adolescents. This suggests
that privacy concerns among female adolescents are a significant
predictor of privacy-preserving strategies (e.g., cropping of
photos) and online self-presentation (i.e., taking personal selfies),
which is consistent with the prior literature (see McLaughlin and
Vitak, 2012; Tufekci, 2012).

In the case of young-adult social media users, privacy concerns
did not predict group selfie-taking among either male or female
young adults. As mentioned before, one possible reason could be
that group selfies are associated with peer membership, which
is important for young adults. Due to this reason, young adults
are less bothered about privacy concerns when it comes to
taking group selfies. In comparison, privacy concerns did not
influence taking and posting selfies, cropping photos, or using
photographic filters among male young adults, whereas they did
for female young adults. This is again consistent with the findings
of the prior literature, which suggests that females are more
concerned about online privacy than male social media users
(Pempek et al., 2009; Hoy and Milne, 2010).

Finally, in the case of adult social media users, the results
suggest that privacy concerns resulted in lower engagement in
selfie-taking and selfie-sharing frequency and in photo-editing
behavior across both male and female users. The possible reasons
could be that older adults are more concerned that selfie taking
and posting will affect them negatively in the future (Katz and
Crocker, 2015).

Study Implications

The present study has different theoretical and practical
implications for both scholars and practitioners. In terms
of its theoretical implications, the current study findings
contribute significantly to the interdisciplinary literature on
human-computer interaction, new media, computer-mediated
communication, as well as developmental psychology. Second,
the present findings complement the available qualitative findings
(e.g., Nelson, 2013; Nguyen, 2014; Warfield, 2014) on the age
and gender differences in selfie behavior with quantitative results.
Similarly, the study results also contribute to the sporadic
literature on age and gender differences in the computer-
mediated communication space. Third, the study findings
provide new understandings of the social media use and selfie
behavior of the lesser-studied cultural group of Norwegian
social media users. Therefore, it contributes to broadening the
limited literature on cross-cultural studies on social media use
behavior. Fourth, this study has addressed the long-standing
need to investigate the social media use behavior (including
selfie behavior) of mixed age and gender groups because the
prior literature focused on young-adult social media users only.
Fifth, the study findings provide deeper insights into the age
and gender differences in privacy concerns among social media
users. Furthermore, the study results provide crucial insights into
how privacy concerns influence online self-presentation choices,
that is, selfie behavior in the present study. Sixth, the present
study concludes with insightful findings on the influence of
privacy concerns across gender (male and female) and age groups
(adolescent, young adult, and adult) in predicting the selfie-
related behavior of social media users. The practical implications
of the current study include: New insights and knowledge
for the various stakeholders such as social media and service
companies, startups, online service and mobile application
designers, developmental psychologists and researchers, and
developers who are interested in capitalizing on the popularity
of selfie behavior for business gains. Second, the study results can
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help these different stakeholders to understand the importance
of age and gender differences among social media users, which
will enable them to tap age- and gender-specific user markets
with ease. Consequently, the study findings will enable them
to understand their existing as well as prospective customers.
Third, the study findings may motivate scholars to investigate the
age and gender differences in the important issues concerning
the computer-mediated communication space, including user-
generated content, online communities, and massive online
sharing and tagging. Similar investigations will bring more clarity
to and understanding of the obscure and complex age and gender
differences existing in the computer-mediated space. Fourth, the
present study findings could possibly offer innovative space and
also initiate discussion for redefining the discourse on social,
personal, legal and policy-making discussions regarding online
self-presentation (consistent with Albury, 2015) and the relevant
age and gender related differences in the use of computer-
mediated platforms.

Study Limitations and Future Work

The main limitation of the current study is the self-selected
nature of the sample, which was recruited via two leading
online news media. Due to this, it is likely that two user
groups, namely young adults and adults, were over-represented.
This is mainly because online newspapers are particularly
popular among young adults and adult Internet users. However,
the sample sizes across the three groups were comparable.
Of note, the two news entities are nationwide rather than
local news media, which increases the possibility of reaching
out to a broad range of Norwegian people. Norwegians are
also known for being heavy newsreaders, as well as having
broad access to the Internet. Nevertheless, we still recommend
that other scholars validate the study findings using more
representative study samples. Any future investigation with
similar research questions should also try to generalize the
findings to other age groups, particularly adults older than
50 years. In addition to this, other possible future directions
include expanding the study focus to other aspects of selfie
behavior such as selfies classified as public, private, and romantic
(coined by Sorokowski et al, 2015). Similarly, other aspects
of selfie behavior related to online self-presentation should be
investigated in future studies. One example is studies on how
social media users attribute personality traits to other users
based on photos and other displayed social network profile
characteristics (Mazza et al., 2015), and also to which extent
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Developments and innovation in the areas of mobile information technology, digital
media and social networks foster new reflections on computer-mediated communication
research, especially in the field of self-presentation. In this context, the selfie as a
self-portrait photo is interesting, because as a meaningful gesture, it actively and directly
relates the content of the photo to the author of the picture. From the perspective of
the selfie as an image and the impression it forms, in the first part of the research we
explored the distinctive characteristics of selfie pictures; moreover, from the perspective
of the potential reflection of a selfie image on the personality of its author, in the second
part we related the characteristics of selfie pictures to various personality constructs
(e.g., Big Five personality traits narcissism and femininity-masculinity). Important aspects
of selfies especially in relation to gender include the tilt of the head, the side of the face
exhibited, mood and head position, later related also to the context of the selfie picture.
We found no significant relations between selfie cues and personality constructs. The
face-ism index was related to entitlement, and selfie availability to neuroticism.

Keywords: selfie, self-presentation, social media, selfie coding, personality assessment

INTRODUCTION

Developments in mobile information technology, digital photography and social networks have
stimulated the formulation of new research agendas in the field of human computer interaction,
computer mediated communication and cyber-psychology. In particular, self-presentation as
an aspect of behavior facet has considerable potential to interact with new communication
technologies. In the context of self-presentation, the medium of photography, and in particular
the self-portrait as a subtype of photography, is particularly interesting. The popularity of this kind
of photography has resulted in a new word: “selfie.” This became the word of the year in 2013
(Oxford Dictionaries, 2013).

Some researchers link the popularity of the selfie to the global proliferation of mobile phones
containing a camera and their integration with social networks (SNS) (Gunthert, 2014; Senft and
Baym, 2015). However, the technology itself does not determine behavior; therefore, we should
understand selfies as more than merely technological artifacts. Instead, selfies could be understood
as a means of communication, as symbolic gestures with their own purpose (Senft and Baym, 2015).
The technical understanding of a photograph as a mechanical imprint of physical reality should be
replaced by its cultural form, taking into account a variety of purposes and meanings (Lister, 1995).
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At the same time, smart phones that have cameras and are linked
to SNS represent an important context which separates the selfie
from other forms of self-portraits (Tifentale and Manovich, 2015)
and makes it interesting as a research topic.

Personality, Social Networks, and Selfie
Personality is a major predictor of human behavior in online
environments (Blachnio et al., 2013; Orchard et al., 2014).
Studies show significant links between the Big Five personality
traits (McCrae and John, 1992) and several dimensions of SNS
usage, like motivation (Orchard et al., 2014), self-monitoring
(Hall and Pennington, 2013), impression management (Leary
and Hoyle, 2009; Rosenberg and Egbert, 2011; Wang, 2013),
communication patterns (Balmaceda et al., 2014) and social
media language (Park et al, 2015). Online behavior could
also be linked to personality traits known as the Dark triad—
narcissism, Machiavellianism and psychopathy—and a tendency
to self-objectification (Amichai-Hamburger et al., 2002; Fox and
Rooney, 2015). Additionally, psychological traits could be linked
to the posting of photography on the Internet (Eftekhar et al.,
2014) and selfie posting behavior (Qiu et al., 2015; Weiser, 2015;
Sorokowska et al., 2016).

When the selfie initially appeared on social networks, it was
intuitively considered, especially in popular media, as a sign of
pathology (e.g., narcissism) in SNS users. However, research does
not support this intuition, and selfie posting behavior shows weak
links to some specific facets of narcissism in combination with
sex (Fox and Rooney, 2015; Sorokowski et al., 2015; Weiser,
2015; Barry et al., 2017). Selfie posting is recognized as normative
behavior practiced by the majority of SNS users (Barry et al,
2017). At the same time, the frequency of selfies online is
relatively low in comparison to the quantity of other photographs
(Tifentale and Manovich, 2015).

The research summarized above mostly targets the expression
and recognition of personality traits from online behavior,
based on data mining techniques and on a huge amount of
information. These studies count various items available online,
trying to reconstruct the digital footprint of the users. Examples
of such items include the number of social network posts, the
number of images posted or comments received, the number
of “friends” and likes received, the frequency of profile image
updates, etc. Recognition of personality traits from this complex
digital footprint (Hall and Pennington, 2013) or from image
posting behavior (Eftekhar et al., 2014; Sorokowski et al., 2015;
Sorokowska et al., 2016) proved to be possible and very accurate.
Some authors claim that it could be even more accurate than
reporting by close relatives or even self-reporting (Youyou et al.,
2015). On the other hand, these approaches require a large
amount of data from user profiles. It can also be noted that
quantitative research usually omits the content of any available
messages or images. A similar deficiency has also been recognized
by Shelton and Skalski (2014) with regard to Facebook research
in general. The studies by Eager and Dann (2016) and Qiu et al.
(2015), which focus on selfie content analysis related to the self-
presentation process or personality traits, are exceptions in this
regard.

Picture: Analysis of the Selfie as
Photography

Although the selfie is linked to the context of mobile devices
and social networks by definition, in its basic form it remains
photography. Therefore, it makes sense to consider the selfie as a
photographic genre and interpret it via concepts of photographic
theory, like index, composition and reflexivity (Frosh, 2015).

However, it should be noted that the selfie is not primarily
an art form. In some rare cases it is indeed used as a tool for
artistic expression, but in general it is a casual snapshot. The
snapshot represents the most widespread type of photograph.
It has not only esthetic value but also a specific social purpose
(Batchen, 2008). Therefore, a selfie is a gestural image with a
direct communicative purpose. It is an index showing the activity
of its author, and its meaning could be interpreted as “see me
showing you me” (Frosh, 2015, p. 1610).

From the above, the selfie’s potential for recognition of the
personality characteristics of its author could be anticipated.
Frosh (2015) additionally explains this potential through
identification of the selfie as a photographic genre of personal
reflexivity, where attention is focused on the context and self-
presence of the author. The spatial distribution of particular
elements in the image, the composition, is influenced by the
technology as well as by body limitations and sensorimotor
coordination skills (Frosh, 2015). For this reason, the selfie
could be seen as distinct in comparison to other forms of self-
portraiture. The selfie is an expressive gesture by its author.
Because it is not considered as an artistic expression, we should
interpret its content and composition through the function it
serves. The way the message is forwarded and the content of
the message in selfies are both linked to the author present in
the image. Therefore, we assume that a selfie, as a meaningful
picture, can potentially reveal some personality aspects of its
author.

Reflection: Personality Projection in the
Self-Portrait

Personality related cues can be retrieved from a person’s
photographs, objects and behavior and provide a solid basis for
personality judgments by unfamiliar others (overview in Qiu
etal.,, 2015). In this regard, the process of personality assessment
is similar to the basic logic of projective techniques. Those
techniques are based on observation and interpretation of a
person’s responses to stimulation of the imaginative processes
(Murray, 1938).

From this perspective, a selfie could be compared to
constructive tests in the scope of projective techniques. In
constructive tests, the respondent creates some previously non-
existent object in response to a few very broad directions
(Bornstein, 2007). A selfie is a construction used by an author
to explore and share his/her own identity. This is similar to a
respondent in a Draw-a-Person (DAP) test (Machover, 1951),
who constructs a drawing that represents the author himself
(Craddick, 1963). In projective drawing, psychomotor activity is
captured on paper (Hammer, 1968), and in the case of a selfie,
the same is captured in a snapshot. The content of the output is
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determined by conscious and unconscious perceptions of the self
and the environment (Hammer, 1968).

One stimulus that initiates construction of the selfie is one’s
intention to present oneself before some audience. Hence, the
author of the selfie intentionally expresses him or herself in such
a way as to achieve a certain impression. However, besides the
intentionally given expression, the same act also “gives oft” an
expression that is unintentionally revealed (Goffman, 1959). In
the interaction at hand, such expressions play an important role
in impression management and contribute to our understanding
of the messages received. Behind this interplay of expressions, we
assume that personality traits will provide a structure for what is
projected.

The Present Studies

Based on the previous research, the phenomenon of the selfie can
be explored meaningfully from three perspectives: the selfie as
picture, the selfie as reflection and the selfie as impression. From
the first perspective, the selfie can be analyzed in the context of
(self-portrait) photography, with the main focus on the visual
elements or cues in the picture, their position and relations; from
the second perspective, distinct cues in the selfie picture can
be related to the personality characteristics of the author of the
picture; and from the last perspective, the selfie is interpreted in
the context of the impression formation created in others by the
selfie picture.

In this context, we invited students to participate in a series
of psychological studies exploring personality concepts, self-
presentation and information technology use and focused our
investigation on the first two perspectives of selfie exploration.

In the first part of the investigation (Study 1), the concept
of the selfie was defined to students, and they were asked to
each submit a freely chosen selfie with information about its
availability to others (from private to completely available). With
this strategy, we allowed students to reflect before deciding which
selfie they should send; thus, we potentially fostered a more active
relation between the author of the selfie and the product (the
selfie picture).

The research focus of Study 1 was on the first perspective—i.e.,
the selfie as picture, aimed at answering the question of whether
it is possible to analyze selfies systematically to build a valid
and reliable coding scheme. According to the resulting coding
categories, we further analyzed selfies in relation to gender and
degree of availability to others.

After a delay (8-12 weeks), the same groups of students were
asked to participate in the second part of the investigation (Study
2). They were asked to complete the survey battery, comprising a
range of personality concepts and concepts related to information
technology use. The special focus of Study 2 is thus exploration
of potential relations between the coding of the selfies (according
to the coding scheme from Study 1) and selected personality
concepts (see Measures in Study 2) and indicators of information
technology use.

Our approach to analysing selfies was similar to those used in
previous research (e.g., Qiu et al., 2015; Eager and Dann, 2016).
In line with Qiu et al. (2015), we used a more elaborate coding
scheme and more personality constructs. We focused more on

the visual cues of selfie pictures (i.e., what is shown) and on the
relations of these cues to the personality characteristics of their
authors and not on the impression created by the selfie, as was
the case in a study by Eager and Dann (2016), which focused on
what is seen and the story behind it.

Next, our research deliberately refrained from discussing the
validity of projective techniques, which have been extensively
criticized, especially in the US, while still attracting scholarly
interest and value in clinical settings (Piotrowski, 2015a,b). This
study aims to check personality projection into a selfie by using
established psychological instruments.

Based on the literature review and the relative lack of
comparative studies, we formulated some initial hypotheses:

In the context of Study 1, we expected that, according to the
study of Qiu et al. (2015):

HI: Selfie pictures could be objectively and reliably decomposed into
distinct visual cues and that a subsequent coding scheme could be
elaborated.

In the context of the selfie as photography and, according to
Tifferet and Vilnai-Yavetz (2014), we presupposed:

H2: More women would have selfies exhibiting eye contact and
positive mood,
H3: Men would have more selfies made in the public sphere.

Studies by Bruno et al. (see Bruno and Bertamini, 2013: Bruno
et al., 2015) showed that there exists an unconscious, culture-
independent preference for displaying one’s left cheek. This
results in a left-cheek bias in the case of standard selfies, whereas
mirror-style selfies have right-cheek bias. According to Bruno,
this effect originates from lateral asymmetries in processing faces.
We further presupposed that, in the majority of standard -style
selfies:

H4: The left side of the face in standard-style selfies would be
emphasized.

In accordance with Déring et al. (2016), we expected:
H5: Women in selfies would more often tilt their heads or bodies.

Initial studies of face-ism (e.g., Archer et al., 1983; Szillis and
Stahlberg, 2007) indicated that women would have pictures
with a smaller proportion of the face to the total picture.
However, contrary to the above-mentioned assumption of the
sexual objectification of women, selfies as self-portraits are also a
potential means for women’s emancipation (e.g., Warfield, 2014)
and consequently we expected:

H6: There would be no gender differences in selfies regarding
face-ism.

Relating characteristics of selfie pictures to psychological
concepts and concept of NPI (Narcissistic Personality Inventory),
in accordance with Giessner et al. (2011), we expected:
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H7: Selfies with lower camera position would be related to higher
scores on the authority factor.

A similar trend can be expected for the concept of masculinity or,
in the opposite direction, for femininity:

HS8: Selfies with lower camera position are related to higher scores
on masculinity and lower scores on femininity.

Finally, all assumptions about camera position can be attributed
to the head position in the selfie pictures:

H9: Selfies with the head in the upper regions of the pictures are
related to higher scores on authority and masculinity and lower
scores on femininity.

STUDY 1

Method

Participants

Initially, 234 students were invited to participate in the
investigation. They were recruited from a range of fields of
study [psychology (30.3%), sociology (14.5%), pedagogy (14.6%),
architecture (19.7%) and civil engineering (20.9%)] from the
public university in Slovenia (University of Maribor). There were
73.5% females, and the mean age for the total sample was 20.34
years (SD = 1.43).

One hundred and sixty-five students from the initial groups
of students sent selfies and thus actively participated in the study
(70.5% response rate from the initial group). There were 76.4%
females, and the mean age in the sample was 20.30 years (SD
= 1.4). The participants received no financial compensation for
their involvement in the study.

Procedure

The researcher explained the concept of the selfie to the target
groups of students, and they were invited to participate in the
study by submitting one freely chosen selfie picture. With this
strategy, students were allowed to reflect before choosing which
selfie they should send; thus, we potentially fostered a more
active relation between the author of the selfie and the product
(the selfie picture). Participants were also asked to provide
information about the availability of the selfie, i.e., who could
have access to the selfie, and received an individual code to
provide for anonymity of the participants in later data processing
phases. Selfie availability was later divided into two groups: an
intimate circle (people close to the author) and a social network
(available to everyone using SNS). Independent raters coded each
selfie picture according to the coding scheme developed during
the study (detailed description in the next section). Ethical review
and approval was not required for this study in accordance with
the national and institutional guidelines.

We tested H1 with measures of interrater reliability, Fleiss’
kappas, and we used Chi square statistics for analysing H2, H3,
H4, and H5. We ran each analysis separately. We tested H6 using
the t-test. For analysing context and head position, we used the
Mann-Whitney test.

Coding

The coding of the selfies followed the general principles of
grounded theory (Glaser and Strauss, 1967). In the initial
brainstorming phase, the researchers composed a set of categories
for coding the selfies. In the second phase, three raters
individually coded a small set of selfies (testing sample) and
discussed each coded selfie collectively. The result of this phase
was the elaborated scheme for coding the selfies.

In the subsequent phase, three independent raters individually
coded all selfies received. In the process of coding, any potential
new category for coding was discussed collectively and, with the
consent of raters, added to the coding scheme and to the re-
coding of already coded selfies. In the next phase, data from
all raters were collected, intererater reliabilities were calculated
(Fleiss” kappas) and selfies with less than 2/3 agreement were
collectively discussed to achieve consensus among the raters. The
coding scheme from this phase includes the following categories:

Background brightness
We used dichotomous coding (1-light; 2-dark) to determine the
brightness of each photo.

Context

We identified seven codes for the different contexts in which
participants took their selfies. Codes were 1 (room), 2 (free
time), 3 (outside), 4 (car), 5 (recreation—sportslike activities),
6 (bathroom), and 7 (public transportation). Some selfies could
be placed under more than one code, on account of featuring
multiple contexts. In these cases, we picked the category that
stood out the most and that had been chosen by the majority of
the raters. Subsequently, we merged the seven categories into two:
1 (inside) and 2 (outside).

Tilt of the body

We coded the position of the body with the help of diagonals. Left
diagonal (LD) reached from the upper left corner of the photo to
the right bottom corner. Right diagonal (RD) reached from the
upper right corner to the left bottom corner of the photo. We
coded as follows: Center (C), body not inclined to either side;
LD, body leaning in accordance with the left diagonal; RD, body
leaning in accordance with the right diagonal.

Tilt of the head

As with the previous category, we coded the position of the head
but we didn’t use diagonals. If the head was not inclined, we
coded as center (C). If the head was tilted to the left so that the
left ear was approaching the left shoulder, we coded as a left tilt
(L); the same criterion went for a right tilt (R). If the head was
bent forward and the chin directed toward the chest, we coded
forward (F), and if the head was tilted back, we coded back (B).
Rotation of the head either to the left or right side was coded as
“C” only if the head wasn’t tilted. If the head was tilted, we coded
as described here.

Part of the face

We coded the side of the face (L or R) which was in the spotlight
and more visible to the viewer. If neither side was prevalent, we
coded center (C).
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Eye contact

If the gaze was directed to the person looking at the photo, we
coded this as eye contact. Additionally, we coded if the person
wore glasses, sun glasses, ski goggles or something else. For
further analysis, we used dichotomous coding: 1 (eye contact)
and 2 (no eye contact).

Frame of the picture
We coded the orientation of picture frame. These codes were
horizontal, vertical and square.

Head position

We divided the photo with horizontal and vertical line and then
determined the position of the head. These codes are as follows:
Left up and down (LU and LD); right up and down (RU and RD),
center up, down, and center (CU, CD, and C) and center left and
right (CL and CR).

Mood

We coded three different expressions: positive, negative and
neutral. By positive expression, we mean a smile or expressions
resembling a smile (a positive mood). The category negative
was assigned to expressions expressive of sadness, disgust etc.
The neutral category included all other expressions that weren’t
explicitly positive or negative, a “serious face.”

Social distance

According to Hall and Pennington (2013; see also Kress and
van Leeuwen, 2006), we coded six social distances. At intimate
distance (INT) we see the face or head only. At close personal
(CP) distance, we see the head and shoulders. At far personal
distance (FP), we see the person from the waist up; at a close
social distance (CSD), we see the whole figure. At far social
distance (FSD), we see the whole figure with the space around
it, and at public distance (PD), we can see the torsos of at least
four or five people.

Camera position

This represents the camera position from which the selfie is taken.
The codes are as follows: Right side up, center and down (RU,
RC, and RD); left side up, center and down (LU, LC, and LD) and
central (front) position up, center and down (FU, FC, and FD).

Face-ism

From the concept of face-ism (Archer et al., 1983), a ratio was
calculated of (a) the distance from the top of the head to the
lowest point of the chin, and (b) the distance from the top of the
head to the lowest visible part of the body in the photo. When
the body axis of the person depicted in the photo was tilted, prior
to measurement the photo was rotated. The face-ism index was
measured with Fiji software (Schindelin et al., 2012).

Other

This category reflects observations of the particularities of the
selfies that could not be classified by any of the previously
mentioned coding categories [e.g., specific expression, pose,
touching hair; number of other persons in group selfies
(groupies)]. Special cases involved effects that participants used

to alter the selfie or their self-presentation (e.g., black/white, color
filter).

In a subsequent phase, coding categories with low interrater
reliability (Tilt of the body, Tilt of the head, Head position, and
Camera position) were coded once again by two independent
raters in the image processing package Fiji, with horizontal,
vertical and diagonal lines indicated on the selfie pictures.
Cohen’s kappas for two raters were calculated. An example of a
selfie picture is shown in Figure 1.

Results and Discussion
Table 1 shows the results of the selfie coding, i.e., main categories
with frequencies and percentages for each sub-category of the
coding scheme, with the most frequent sub-categories in bold.
For each category of coding the result of interrater reliability
(Fleiss’ kappa) is in the last column.

According to the modal values of sub-categories, the modal
selfie from our sample is in a vertical frame, with a light
background, taken in an inside context (a room). Generally, body
and head are not tilted, and the face is centrally exhibited (C). The
head is in the central (C) to central upper (CU) position in the
picture, and the camera is in the left down (LD) or left center
(LC) position. The actors in the selfies are at a close personal
distance (CP), with eye contact and mostly exhibiting a positive
mood.

On average, the measures of intererater reliability, Fleiss’
kappas, show good agreement between raters (see Fleiss et al.,
2003). However, there are differences between categories. Frame
of the picture, eye contact, context, and social distance are
categories with high kappa values, consequently reflecting
a high level of agreement among raters; while the tilt of
the body, camera position, and head position categories have
relatively low kappa values from the first phase of coding
and reflect less agreement between raters. In the subsequent
phase, using Fiji, the kappas of coding categories that initially
had relatively low kappas and the use of additional lines to
improve the coding, substantively improve, with the exception
of camera position, which we excluded from all subsequent
analyses.

In the additional category Other, there were particular
attributes or qualities of the selfies that could not be classified by
the existing coding categories.

In our sample (N = 165) one selfie (0.6%) was taken in a
mirror; one participant (0.6%) took a selfie with an animal; 1.8%
(f = 3) of participants wore a mask in their selfie; 2.4% (f = 4) of
participants wore a helmet; 4.8% (f = 8) of participants touched
their hair while taking the selfie. 3% (f = 5) of participants sent
us a group selfie (groupies), which means that the selfie included
3 or more people. 3.6% (f = 6) of the selfies in the study were
not taken by a participant in the study. Despite the criterion in
the definition that a selfie must be taken by the subject (actor)
in the picture, we decided not to exclude these selfies from the
study. They still represented the perception of study participants
about what a selfie means to them and were thus representations
of themselves, even though not meeting the technical criterion of
a selfie.
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calculation (a/b).

FIGURE 1 | Examples of male and female selfies in Fiji, with horizontal, vertical and diagonal lines indicated and additional lines for the face-ism

A special case in the category Other were those selfies where
the participants (actors) used effects to alter the appearance of
the selfie. Some selfies were probably taken by mobile phones
that have effects built into their default camera applications and
these effects discreetly enhance the selfie. In this group of visibly
altered selfies (19.4%, f = 32) there were three sub-groups. Most
participants (7.3%, f = 12) altered their selfie by adding a black
and white effect; 6.7% (f = 11) of participants altered their
selfie by adding a portrait effect; some participants (5.5%, f =
9) altered their selfie by adding a color effect. Because of the
heterogeneity of this category, we didn’t include it in the coding
scheme, and preliminary statistical analysis didn’t indicate any
significant relation to other coding categories or other constructs
in Study 2. Additionally, there were no indices of selfie stick use,
and four participants made mirror-style selfies with all actors in
the pictures in a central position for the body, head and part of
the face.

Selfie by Gender and Context

In the following section we analyze selfie pictures by gender
of the actor and context in the selfie using the Chi square
and Mann-Whitney test in IBM SPSS 23. Both these factors
can be interpreted as contextualized or input variables, i.e.,
who took the selfie and in what kind of context the selfie was
taken.

For further analysis, categories from the initial coding scheme
in Table 1, tilt of the head, context and social distance, were
dichotomized (center vs. tilted for tilt of the head, inside vs.
outside for context, personal vs. social for social distance); and the
initial category head position was transformed into dimensional
categories (head position - abcissa, head position - ordinate).

More detailed analysis of the sub-categories of the coding
scheme indicates that male and female selfies differ, especially in
the categories tilt of the head, part of the face, head position, and
mood.

The statistical analysis, yielded a significant association
between gender and head tilting X(zl) = 13.75, p < 0.001. A
moderate association emerged between males with their heads in
the center and females tilting their heads Cramers V = 0.28, p
< 0.001. None of the male participants tilted their heads, while
more than half the female participants tilted their heads either to
the right or to the left.

We found a difference in gender and the representation of the
side of the face. Males preferred looking straight at the camera,
resulting in a more central position of the face than for females
[ng) = 9.3, p < 0.01]. Women preferred either the right side
(32.5%) or the left side (27.8%) of the face.

Head position in males differed significantly from that in
females U = 1835, p < 0.01, r = —0.21. Male heads were
positioned in the center of the selfie, while females positioned
their heads in the upper region of the selfie.

In the category of mood, we found a significant association
between men and neutral expressions and an association between
women and positive mood [X(ZU = 15.82, p < 0.001]. There is a
moderate association between men and neutral expressions and
women and positive expressions (Cramer’s V = 0.31, p < 0.001).

In sum, in contrast to the typical female selfie, the head of the
actor in the male selfie is not tilted; the face is more centrally
located and placed in the center of the picture, with the actor
exhibiting neutral to positive mood. In Figure 1, the left-hand
picture represents a typical male selfie and the right-hand picture,
a typical female selfie.
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TABLE 1 | Selfie coding categories and subcategories.

TABLE 1 | Continued

Main category Sub-category Frequency Percentage Kappa? Main category Sub-category Frequency Percentage Kappa?
Background brightness Light 137 83 0.68 FSD 19 11.5
Dark 27 16.4 FP 18 10.9
Context Room 98 59.4 0.82 Camera position RU 3 1.8 0.23 (0.30)°
Free time 19 1.5 RC " 6.7
Outside 16 9.7 RD 17 10.3
Car 15 9.1 LU 15 9.1
Recreation 10 6.1 LC 35 21.2
Bathroom 5 3.0 LD 40 24.2
Public transport 1 0.6 CU 8 4.8
CC 24 14.5
Tilt of the body LD 29 17.6 0.88 (0.25)° cD 12 73
RD 37 22.4
C 99 60 Face-ism index? 0.55 0.12
Tilt of the head L 12 73 0.67 (0.50)° Bold numbers represent modal values in each category.
@Fleiss’ kappa.
R £ 18.9 bValues in the columns are mean and standard deviation.
C 130 78.8 ©Cohen’s kappa values of two raters using Fiji and initial Fleiss’ kappa values in brackets
(first coding).
Part of the face L 38 23 0.66
52 31.5
c 75 455 Analysis of the context of the pictures revealed only that head
position differed statistically according to context U = 1994, p
Eye contact Yes 105 63.6 0.88 < 0.01, r = —0.23. When in an outside context (Mdn = 1), the
No 29 17.6 participant’s head was in the lower part of the selfie, while for an
Glasses 13 7.9 inside context (Mdn = 2), the head was in the upper part of the
Sun glasses 2 1.2 selfie.
Ski goggles 16 9.7 However, in accordance with our initial assumption, there
were no significant differences between male (M = 0.53, SE =
Frame of the picture  Horizontal 40 24.2 0.91 0.01) and female (M = 0.55, SE = 0.01) selfies in face-ism t(73) =
Vertical 99 60 —0.69,p = 0.48.
Square 26 15.8
Head position LU 4 2.4 0.97 (0.32)° STUDY 2
I Method
. ) s Participants
128 students (78.1% females) who had initially sent us selfie
CU 57 34.5 . . .
pictures (Study 1) participated in the second part of the study
ob ! 06 (77.6% response rate from Study 1). The mean age for this sample
ok 21 127 was 20.30 years (SD = 1.41); participants ranged from 19 to 28
CR 8 48 years old.
C 69 41.8
Mood Positive 121 73.3 0.60 Procedljlr.e
Negétive - - The ps.lr.tlapants were asked Fo complete the survey battery,
Neutral " 067 comprising a range of personality concepts and .concepts relat.ed
to information technology use. They marked the instrument with
Social distance INT 5 19 0.82 the same individual code they had received in the previous study.
cp 120 72.7 Data from both studies were merged according to the codes by
PD 5 3.0 an independent researcher who did not participate in the data
csD 1 06 gathering phases of either study.
In statistical analysis, we used -tests, but we didn’t analyse H7
(Continued) ~ and H8, owing to low interrater reliability of the category camera
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position. Independent t-tests were performed, with groups
according to coding categories and variation of psychological
constructs in each test. We also corrected the significance level
according to the number of analyses which included the same
grouping variable (i.e., Bonferroni correction). For analysing
H9, we used Spearman’s rho correlation coefficient. Pearson
correlation was used to determine possible connections between
psychological constructs and the face-ism index.

Measures

The complete survey battery in the second part of the
investigation comprised of the Narcissistic Personality Inventory
(NPIL; Raskin and Terry, 1988), part of the Self-Description
Questionnaire III (SDQ-III; Marsh and O’Neill, 1984), the Bem
Sex-Role Inventory (BSRL; Bem, 1974), the Big Five Inventory
(BFI; John and Srivastava, 1999) and the Facebook Intensity Scale
(FBIL Ellison et al., 2007). For the survey battery, we used the all
the questionnaires, as described below, except for SDQ III. For
the purposes of our study, we used only the subscale “physical
appearance” from SDQ III, which comprises 10 items.

NPI (Raskin and Terry, 1988) is a 40-item self-report
questionnaire for assessing narcissism as a personality
characteristic. Each item consists of a pair of narcissistic
and non-narcissistic statements, but for the purpose of our study,
we measured statements on a 5-point rating scale (1 = strongly
disagree; 5 = strongly agree). According to the authors of the
NPI (Raskin and Terry, 1988), the questionnaire consists of 7
dimensions. Cronbach alphas for our sample were as follows:
authority (8 items; & = 0.80), exhibitionism (7 items; & = 0.62),
superiority (5 items; o = 0.56), entitlement (6 items; « = 0.60),
exploitativeness (5 items; = 0.62), self-sufficiency (6 items;
a = 0.46) and vanity (3 items; « = 0.72). Unlike Raskin and
Terry (1988), we experienced some difficulties with the NPI
structure in our sample, like many other authors (Emmons,
1987; Kubarych et al., 2004; Ackerman et al,, 2011). Reviewing
research findings by other authors (Emmons, 1987; Kubarych
et al., 2004; Corry et al., 2008; Ackerman et al., 2011), one finds
that the dimensions of authority and exhibitionism are the most
frequently reoccurring ones. As in the study by Raskin and Terry
(1988) authority and exhibitionism have the biggest positive
correlation value and one of the highest internal consistency
score among all dimensions. Because of the greater comparability
of our findings to other (potential) studies, we included all the
original NPI dimensions, but focused special attention on
the dimensions of authority and exhibitionism in subsequent
analyses.

BFI (John and Srivastava, 1999) is a 44-item questionnaire
measuring five personality traits. All items are measured on a
5-point rating scale (1 = strongly disagree; 5 = strongly agree).
Reliability for each dimension in our sample was as follows:
extraversion (8 items; Cronbach’s @ = 0.82), openness (10 items;
a = 0.83), conscientiousness (9 items; @ = 0.77), agreeableness (9
items; @ = 0.72) and for neuroticism (8 items; @ = 0.79).

BSRI (Bem, 1974) is a short version, which consists of 30
personality characteristics. For the purpose of our study we used
a 5-point Likert scale ranging from 1 (never or almost never true)
to 5 (always or almost always true). Ten of the characteristics are

stereotypically feminine, ten are stereotypically masculine, and
ten are considered neutral. Reliability for our sample for feminine
items is (¢ = 0.82), for masculine (¢ = 0.76) and for neutral
(a = 0.40). In all our analyses we used subscales of femininity
and masculinity.

SDQ III (Marsh and O'Neill, 1984) is a self-report
questionnaire designed to measure 13 factors of self-concept.
For the current research purposes, we used 10 items on a 5-point
rating scale, ranging from 1 (definitely false) to 5 (definitely true).
Cronbach alpha for physical appearance in our sample was 0.87.

FBI (Ellison et al., 2007) is used to measure Facebook use. The
first six items are measured on a 5-point Likert scale ranging from
1 (strongly disagree) to 5 (strongly agree). The seventh and eighth
items are self-report, open-ended questions about the number
of friends and amount of time spent on Facebook. Following
the recommendations of the FBI authors, we transformed open-
ended responses into five approximately equal groups, from low
to high intensity users (with respect to number of friends and
time spent on Facebook). Cronbach alpha for our sample was
0.84.

Results and Discussion

In Table2 are the descriptive statistics for psychological
constructs (NPI, BFI, BSRI, SDQ - physical appearance) and
related concepts (FBI), according to the sub-categories from the
coding scheme of selfies. From the initial coding scheme (Study
1) we used dichotomized categories for tilt of the head, context
and social distance; and for the category head position, dimension
categories (head position - abcissa, head position - ordinate).

We statistically analyzed relations between the selfie coding
categories, psychological constructs and FBI using the ¢-test and
Pearson’s correlation. Generally, the analyses yielded statistically
significants results, which are identified in bold text in Table 2.

There are no significant relations between coding cues and
psychological constructs.

Entitlement is the only construct (from NPI) that had a
significant correlation with the face-ism index (r = —0.27).

Additionally, we analyzed the relation between all the
concepts and the availability of selfie pictures to others. The
results for participants whose selfie was available on social
networks (M = 3.07, SE = 0.079) showed more emotional
stability [f(j24) = —2.93, p < 0.01] than those whose selfie was
available only to an intimate circle of people (M = 2.75, SE =
0.070), with an effect size of r = 0.27.

GENERAL DISCUSSION

From the perspective of the average user/observer of social
networks, the interpretation and consequent meaning of a selfie
is related to limited capacity to process and understand the
context of the selfie picture. Computer based algorithms have the
advantage of efficiently processing large amounts of (meta)data
in profiling individual users of social networks. However, the
incidental user can creatively focus attention on particular
attributes (cues) of the selfie and the context of the picture and
over time gradually elaborate an impression of the actor in the
selfie.
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Qiu et al. (2015) emphasize the lens model as a useful
framework in the process of assessment of personality
characteristics on the basis of the selfie picture. According
to the lens model, in the interpretation of a (selfie) picture we
use distinctive attributes of or cues in the picture to reach a
personality judgment about the author of the selfie.

In Study 1 we tried to extract the observable characteristics of
selfie pictures that can be helpful for observers in understanding
the message of the picture. Since a selfie is photograph, we
conducted qualitative analysis of its content according to the
elements of composition, which is a fundamental characteristic
of every photo. In a selfie picture, composition it is not
subordinated to the skill of artistic expression, because a selfie
by nature is a casual snapshot, thus, the composition reflects its
author’s habits, adopted social norms of visual expression, skills
of sensorimotor coordination and conscious and unconscious
personality characteristics (Frosh, 2015). The results of the Study
1 provided insight into the overall structure of the composition
of selfies.

In Study 2 observable cues or coding categories were related
to selected psychological constructs. In this sense, the analysis of
Study 2 refers to an important segment of the lens model, i.e., cue
validity (Qiu et al., 2015), and therefore, to the validity of the cues
or coding categories of the selfies.

Consequently, both studies merge to yield an interpretation of
selfies as “structured pictures that potentially reflect”; the coding
scheme of selfie pictures is thus central and crucial for any further
analysis and interpretation.

From the analysis of measures of intererater reliability (Study
1), we can conclude that one group of coding categories in
the selfie coding scheme is intuitive and user-friendly, such as
eye contact, context, social distance, and tilt of the head. The
other group of coding categories has potential significance for
inferences in the personality, but additional computer based
accessories, such as lines and diagonals in the picture, improved
the use of these cues. In this group are the categories tilt of
the body, tilt of the head, and head position. Camera position
is the most problematic category for coding, and the lack of
contextualized cues from the process of selfie making probably
implies that it cannot be objectively and reliably coded from the
perspective of an independent coder. One important implication
from both studies in the research is that it is reasonable to include
categories with only a few sub-categories in the process of selfie
coding.

Based on the identified cues or categories from the coding,
we latter identified some basic characteristics of male and female
selfies, relations to the context of the selfie pictures and relations
with psychological constructs.

Comparatively, male selfies were centered in the picture;
generally, the head was positioned around the center of the
picture with very few expressions or body/head positions. In that
sense, female selfies were less homogeneous and generally more
expressive in the matter of head position, exhibition of the face,
tilting of the head and mood expression.

Doring et al. (2016) found that the biggest difference between
male and female selfies involved feminine touch and imbalance,
which refers to canting of the head or body. Head canting is

described as a gesture of submission (Key, 1975). We found that
women tilted their heads more than males, but the results showed
no relation to authority.

In female selfie pictures there was much diversity in the focus
of the face compared to male pictures. On the other hand, the
assumption about the focus being on the left side of the face in
the majority of the selfie pictures (Bruno and Bertamini, 2013;
Bruno et al., 2015) was not confirmed.

According to Kress and van Leeuwen (2006), the participant’s
gaze (direct eye contact) demands that the viewer enter into
relationship with him. Other gestures or expressions determine
what kind of relationship the participant wants to establish.
When someone is smiling, he or she wishes to engage in a relation
of social affinity. Female pictures emphasize smiling and eye
contact (Tifferet and Vilnai-Yavetz, 2014). We found consistent
results, with females who are more prone to smile in selfies than
males.

Concerning the availability of selfies to others, participants
whose selfies were available on social networks had higher
results for emotional stability then participants whose selfies were
available only to an intimate circle of people.

CONCLUSIONS

The initial impression from the findings of our research analysis
might be that there are no statistically important features of
selfie pictures in relation to the personality characteristics of
their owners. The implication might be that applying selfies in
the context of personality assessment of the authors comes with
reasonable reservations.

However, as emphasized in the introduction and design of
the studies, the basic issue in our research was what can be said
about the personality of the author on the basis of a single auto-
portrait picture. In this regard, our sample, with its small number
of participants and very narrow age range, is an obstacle to any
firm generalization.

However, the perspective highlighted in our research was
that, as important as the picture (selfie) is, it is also a selected
selfie which is published, and the act of selection contributes
to the final result. Therefore, the editorial process is a crucial
part of selfie making. Our subjects have intentionally submitted
(having reflected on and chosen) an image that they consider a
prototype of the concept of “the selfie.” In this way, our research
is distinct from studies which harvest images from the web,
where researchers usually rely on the hash tags #selfie, #me or
similar, and thus do not encounter similar drawbacks to potential
generalization.

Another limitation of our research involves the analysis of
effects in selfies and the context of selfie making (e.g., handedness
of participants). Effects could potentially influence some aspects
of coding (e.g., categories of background, frame of the picture
or mood), but this could be of particular importance especially
for the context of selfie analysis as impression formation, which
was outside of the scope of the present research. Handedness,
on the other hand, could especially influence the interpretation
of camera position cues. However, camera position as a cue
proved to be problematic, since assessment of this cue did not
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reach acceptable values of interrater reliability, despite additional
software support in coding. Therefore, we excluded this cue from
further analysis.

In search of a possible answer it is reasonable to consider
lessons learned from the use of projection techniques. In this
context one single product of a subject (e.g., a picture) may
represent a basis for initial interpretation, but in the final stage
more accurate implications in forming a personality impression
of the subject require inclusion of information from other
sources. Other sources could include other images or the results
of other modalities of observation of the subject and monitoring
of individuals over time (Hammer, 1968). More accurate or valid
interpretation therefore derives from the integration of diverse
data sources, and thus the principle of convergence should
be applied. In the case of selfies, other available information
from social networks could be taken into consideration, thus
representing the broader context of the selfie picture and
implying additional personality-related information about its
author.

In this respect, a coding scheme for selfies with relatively
few and simple (possible dichotomized) coding categories can
represent a valuable initial tool in personality assessment. The set
of coding cues is not exhaustive, and there is additional room
for possible refinements, especially with the inclusion of more
subjective measures (e.g., effects, attraction of the selfie).

In this first step, the research presented in this paper considers
testing some features of a selfie with regard to general personality
characteristics. Although the research was inspired by projective
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A corrigendum on

What Is Seen Is Who You Are: Are Cues in Selfie Pictures Related to Personality
Characteristics?

by Musil, B., Preglej, A., Ropert, T., Klasinc, L., and Babi¢, N. C. (2017). Front. Psychol. 8:82.
doi: 10.3389/fpsyg.2017.00082

In the original article, there was an error. The wrong reference was cited, Hall and Pennington
(2013), was cited instead of Hall (1964). A correction has been made to the Coding Section,
Sub-Section Social Distance, first sentence of the fifth paragraph:

According to Hall (1964; see also Kress and van Leeuwen, 2006), we coded six social distances.

The authors apologize for this error and state that this does not change the scientific conclusions
of the article in any way.
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Selfies are self-portrait photos shared on Social Networks. Previous literature has
investigated how personality traits, and specifically narcissism, are associated with
selfie-posting behaviors. In this contribution we investigated how selfie-posting behaviors
are predicted by the six HEXACO personality traits, controlling for age, gender and sexual
orientation. The Kinsey scale, three questions about the frequency of own selfies, group
selfies and selfies with partner, and 60-item HEXACO Personality Inventory-Revised were
administered to 750 young people from 13 to 30 years. Females, adolescents and
not-exclusively heterosexual people posted more own selfies, and adolescents posted
also more group selfies and selfies with partner. Moreover, lower Honesty/Humility, lower
Conscientiousness, higher Emotionality and higher Extraversion significantly predict own
selfies and group selfies. Finally, only lower Honesty/Humility and higher Emotionality
predict selfies with partner. Theoretical and practical implications are provided.

Keywords: selfies, HEXACO personality traits, adolescents, young adults, Honesy/Humility

INTRODUCTION

A selfie is a self portrait photo typically taken with a Smartphone or a webcam and shared on
social networks (Oxford Online Dictionaries, 2015). In the last years, selfies became very popular
among young people all over the world. Recently, Sorokowski et al. (2015) suggested the distinction
among three main kinds of selfies: selfies taken alone (or own selfies), selfies with a partner and
group selfies, the latter also called groupies (Wang et al., in press). According to previous research,
people usually take and post selfies for self-presentation, for seeking attention and feedback from
peers (Kiprin, 2013; Katz and Crocker, 2015), for communicating, for archiving and for having
entertainment (Sung et al., 2016).

Literature showed a relationship between online behaviors and different personality traits,
founding that high extraversion, high openness to experience, high neuroticism and low
conscientiousness predict more Social Network use (Ross et al., 2009; Ryan and Xenos, 2011;
Eftekhar et al., 2014). Recently, studies started focusing also on the role of personality traits in
selfie behaviors, employing the Five Factor Model as main personality theoretical framework, and
found high extraversion and high neuroticism predicting more selfies (Qiu et al., 2015; Sorokowska
et al., 2016).
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In the last 10 years, the HEXACO model of personality
structure enlightened interesting results that helped in
understanding phenomena beyond the Five Factor Model
(Lee and Ashton, 2004; Ashton and Lee, 2007; Ashton et al.,
2014). In fact, HEXACO model is based on the same lexical
and cross cultural studies from which originated the Five
Factor model, but it is composed of six dimensions instead
of five (Ashton et al., 2006): Honesty/Humility, Emotionality,
Extraversion, Agreeableness, Conscientiousness, and Openness
to experience.

The most important change is related to the introduction
of a sixth factor, named Honesty/Humility. People with
high Honesty/Humility are inclined to be sincere, fair, and
unassuming. Conversely, people with low scores have a strong
sense of self-importance and are inclined to flatter others and
break the rules in order to get what they want. A recent review
by Ashton et al. (2014) shed light on how Honesty/Humility
dimension better predicts different variables compared to
the Five Factor Model. These findings are consistent using
both self-report and observer report methods. Moreover, low
Honesty/Humility appears to be a good predictor of antisocial,
manipulative and unethical behaviors, and to be strongly related
to the Dark Triad dimensions (Ashton et al., 2014). Other
differences between the Five Factor Model and the HEXACO
model are related to Agreeableness and Emotionality factors
(Ashton et al, 2004). In the HEXACO model, Emotionality
describes a tendency to vulnerability, sentimentality and
fearfulness vs. a tendency to fearlessness, detachment and
toughness. Emotionality is similar to Neuroticism in the Big
Five Factor Model, except for being less pejorative and for
not describing individuals high on this dimension through ill-
temper related terms. Agreeableness factor assesses a tendency
to be cooperative, patient and lenient vs. a tendency to be ill-
tempered, irritable and resentful. Thus, the Agreeableness in
the HEXACO model is somewhat different from Agreeableness
in the Big Five Factor Model since the latter excludes ill-
temper related terms. The remaining factors, Extraversion,
Conscientiousness and Openness to experience, are similar in
both models. Specifically, Extraversion assesses the tendency
to be optimist, secure in group interactions and confident in
own social ability, vs. the feeling to be unpopular, unable and
indifferent to social activity. High Conscientiousness describes
people who tend to be organized, dependable, perfectionist, and
obsessive, while low Conscientiousness describes people more
flexible and spontaneous, but also negligent and unreliable.
Finally, high levels in Openness to experience are related to
curiosity, creativity, risk-taking and preference for novelty, while
low levels are evident in preference for adhering to convention
and predictable patterns.

Thus, the purpose of this study is to investigate the
relationships between the HEXACO personality traits and three
different kinds of selfie (own selfies, selfies with partner and
group selfies), controlling for age, gender and sexual orientation,
that in literature were found to be related with selfies and
online behaviors (DeHaan et al., 2013; Chong et al.,, 2015; Jang
et al., 2015; Dhir et al., 2016; Sorokowski et al., 2016). The
HEXACO Model (Lee and Ashton, 2004), and specifically the

Honesty/Humility dimension can help in deeply understanding
these online behaviors. In fact, since high Honesty/Humility was
found to be related to being fair and cooperative with others
(Hilbig and Zettler, 2009; Chirumbolo and Leone, 2010), it is
possible that people with low Honesty/Humility could post more
selfies as a strategy to seek admiration and to take advantage from
others to reach own social goals at the expense of communality on
social networks.

Furthermore, previous research has shown that selfies-
posting behaviors are predicted by high level of narcissism
(Barry et al.,, 2015; Fox and Rooney, 2015; Sorokowski et al.,
2015; Weiser, 2015; Halpern et al, 2016). In these studies
narcissism is described as a multiform construct characterized by
exhibitionism, vanity, grandiosity, exploitativeness, entitlement
and desire of authority, aspects that could be motivated by the
need for self-esteem regulation (Morf and Rhodewalt, 2001).
Weiser (2015) underlined how both adaptive and maladaptive
facets of narcissism can predict selfies posting. In fact, previous
studies found that narcissism is strongly and negatively correlated
with Honesty/Humility traits, and positively and strongly
correlated with Extraversion traits (Lee and Ashton, 2005;
Bresin and Gordon, 2011; Jonason and McCain, 2012). Thus
these findings could support the link between honesty-humility
and selfies, suggesting the utility of the HEXACO model in
understanding selfies-posting behaviors. Moreover, Dark Triad
traits (Paulhus and Williams, 2002), that include Narcissism,
are well predicted by lower Honesty/Humility (Lee et al., 2013)
and, thus it is plausible expecting that posting selfies could
be more frequent among people with lower levels of Honesty/
Humility.

Regarding demographics variables, studies on selfies found
age and gender differences, showing that adolescents are more
likely than young adults to post selfies on social network websites,
and that girls usually share more selfies than boys (Jang et al.,
2015; Dhir et al., 2016; Sorokowski et al., 2016). Conversely
there is a lack in literature about sexual orientation differences
in selfies. However, studies on online behaviors showed that
sexual orientation seems to predict differences in the use of social
networks: The Internet is commonly used by not heterosexual
young people to find friends and romantic partners, in order to
compensate the perceived difficulty of establishing offline contact
with LGBT peers (DeHaan et al., 2013; Chong et al., 2015; Morelli
et al., 2016).

In line with literature on online behaviors and personality
traits (Ross et al, 2009; Ryan and Xenos, 2011; Eftekhar
et al, 2014; Qiu et al, 2015; Sorokowska et al., 2016),
and with studies on the relationship between selfies and
narcissism (Barry et al., 2015; Fox and Rooney, 2015; Sorokowski
et al, 2015; Weiser, 2015) that emerged being related to
Honesty/Humility dimension of HEXACO model (Lee and
Ashton, 2005), we hypothesized that low Honesty/Humility
and high Extraversion could be related to all kinds of selfie-
posting behaviors investigated. It is plausible that people with
low Honesty/Humility could share more selfies in order to
affirm their inflated beliefs about their positive self-view and
extraverted people could share their selfies in order to improve
their relationships and popularity.
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Moreover, we expected that Conscientiousness would be
negatively related to posting all kinds of selfies because people
who are high in Conscientiousness are less involved in online
behaviors and in the use of the Internet (Swickert et al,
2002; Butt and Phillips, 2008; Hughes et al., 2012), probably
because they are engaged in offline activities and they considered
Internet only a distraction from their tasks (Ross et al., 2009).
Finally, we expected that high Emotionality could predict more
selfie-posting behaviors because people high on this dimension
may consider social networks as a safer place to express self-
aspects compared to the off-line reality (Forest and Wood,
2012; Seidman, 2013), probably due to the association between
Emotionality and social anxiety (Ashton et al., 2006).

MATERIALS AND METHODS

Participants

Participants were 750 adolescents and young adults (59.1% girls,
n = 443) from 13 to 30 years old (Mage = 20.96; SDyge =
4.23), 82.1% (n = 616) reported to be exclusively heterosexual.
Adolescents were recruited in secondary schools and an online
survey was administered after obtaining written informed
consents by parents and school authorities. Young adults were
recruited via an online survey and they gave their informed
consent by selecting “Yes, I accept to participate to this study”
on the first page of the survey. This study was carried out in
accordance with the recommendations of the Ethics Committee
of the Department of Social and Developmental Psychology of
Sapienza University of Rome, with written informed consent
from all subjects. All subjects gave their informed consent
in accordance with the Declaration of Helsinki. For minor
participants, written informed consents were also obtained by
parents and school authorities. The protocol was approved by
the Ethics Committee of the Department of Developmental and
Social Psychology of Sapienza University of Rome.

Measures

Socio-Demographic Data

Participants were asked about socio-demographic information,
such as gender, age.

Sexual Orientation

Participants assessed their sexual orientation via the Kinsey Scale
(Kinsey, 1948) on a 5-point Likert scale from 1 (exclusively
heterosexual) to 5 (exclusively homosexual).

Selfie-Posting Behaviors

Selfies have been defined as self-portrait photos that people
shared online (via social networks, Instagram, etc.). Three
questions evaluated the frequency of different kinds of selfies,
specifically own selfies, group selfies, and selfies with partner,
during the last month on a 6-point Likert scale (from 1 = Never
to 6 = More than once a day). A sample question was: “How
often have you publicly posted your own selfies on social network
during the last month?.” Only 454 participants (mean age =
21.95; standard deviation = 4.19; 63.7% girls, n = 289), who
reported to currently be in a dating relationship (81.9% reported

to be exclusively heterosexual, n = 372), completed questions
about sharing selfies with their partner.

HEXACO Personality Traits

Personality traits were assessed with 60-item HEXACO
Personality Inventory-Revised (Ashton and Lee, 2009).
This inventory measured the six major dimensions of
personality: Honesty/Humility, Emotionality, Extraversion,
Agreeableness, Conscientiousness, and Openness to experience.
Participants rated each item on a 5-point Likert scale (froml
= Completely disagree to 5 = Completely agree). Each scale
showed a good reliability: Honesty/Humility (Cronbach alpha
of.71), Emotionality (Cronbach alpha o0f.72), Extraversion
(Cronbach alpha 0f.76), Agreeableness (Cronbach alpha of.74),
Conscientiousness (Cronbach alpha of.71), and Openness to
experience (Cronbach alpha of.70).

Data Analysis

First of all, we calculated correlations among all variables. Then,
three hierarchical regression analyses were used in order to
investigate which personality traits could predict the three kinds
of selfies (i.e., own selfies, group selfies and selfies with partner),
controlling for age, gender and sexual orientation. In the first step
of each regression, socio-demographic variables, such as gender,
age and sexual orientation were included as covariates. In the
second step, the criterion was regressed on the six HEXACO
personality traits.

RESULTS

First of all, we reported the zero-order correlations among
the variables included in the study. Regarding correlations
among different kinds of selfies and demographic variables,
own selfies were negatively and weakly related to gender
and age, and positively related to sexual orientation. Thus,
own selfies were more frequently posted by females (66.1%)
than males (55%), by adolescents (68.1%) than young adults
(54.8%) and by not heterosexual (64.9%) than heterosexual
participants (60.9%). Age was also negatively and modestly
related to group selfies and selfies with partner: Group
selfies were more reported by adolescents (81.5%) than young
adults (66.8%) and also selfies with partner were more
frequent among adolescents (75.8%) than young adults (57.1%).
Regarding correlations between HEXACO personality traits
and selfies, Honesty/Humility, Conscientiousness, and Openness
to Experience were negatively and modestly related to all
kind of selfies (i.e., own selfies, group selfies and selfies with
partner). Moreover, own selfies were weakly and positively
related to Emotionality and Extraversion, and negatively related
to Agreeableness. Group selfies were weakly and positively related
to Extraversion. Finally, correlations among HEXACO factors
showed that Honesty/Humility was moderately and positively
correlated with Emotionality, Agreeableness, Conscientiousness,
and Openness to Experience. Emotionality was moderately and
negatively correlated with Extraversion, that was found to be
positively and moderately correlated with Conscientiousness
and Openness to Experience. Finally, Conscientiousness was
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found to be positively and robustly correlated with Openness to
Experience. Correlations among all the variables and descriptive
statistics are reported in Table 1.

Hexaco Personality Traits and Own Selfies

A hierarchical regression analysis was conducted following the
previously described procedure to determine which personality
traits predict sharing own selfies, controlling for gender, age,
and sexual orientation. Gender, age and sexual orientation
were entered in the first step as covariates. Altogether, they
accounted for 6.5% of the variance, R> = 0.065, p = 0.000.
Both gender, B = 0.12, p = 0.001, age, § = —0.22, p
= 0.000, and sexual orientation, § = 0.11, p = 0.002,
emerged as significant predictors, with females (more than
males), adolescents (more than young adults) and not-exclusively
heterosexual people (more than exclusively heterosexual people)
reporting to publicly share their own selfies on social networks.
In the second step, in which HEXACO personality traits were
added to the equation, 13.7% of the variance was accounted
for, R = 0.137, with a significant increment of 7.2% in the
explained variance, AF 7400 = 10.26, p = 0.000. Gender,
age and sexual orientation were still significant predictors but,
controlling for these variables, lower Honesty/Humility, 8 =
—0.12, p = 0.001, lower Conscientiousness, p = —0.14, p =
0.000, higher Emotionality, 8 = 0.10, p = 0.007, and higher
Extraversion, 8 = 0.17, p = 0.000, turned out to be significant
predictors of sharing own selfies. See Table2 for regression
coefficients.

Hexaco Personality Traits and Group
Selfies

A hierarchical regression analysis was conducted following the
previously described procedure to determine which personality
traits predict sharing group selfies, controlling for gender, age
and sexual orientation. Gender, age and sexual orientation were
entered in the first step as covariates. Altogether, they accounted
for 4.9% of the variance, R?> = 0.049, p = 0.000. Only age, 8
= —0.22, p = 0.000, emerged as a significant predictor, with
adolescents (more than young adults) reporting to publicly share
group selfies on social networks. In the second step, in which
HEXACO personality traits were added to the equation, 11.8%
of the variance was accounted for, R* = 0.118, with a significant
increment of 6.9% in the explained variance, AF 740) = 9.71,
p = 0.000. Age was still a significant predictor but, controlling
for these variables, lower Honesty/Humility, § = —0.11, p =
0.006, lower Conscientiousness, § = —0.12, p = 0.002, higher
Emotionality, = 0.07, p = 0.05, and higher Extraversion, =
0.22, p = 0.000, turned out to be significant predictors of sharing
group selfies. See Table 2 for regression coefficients.

Hexaco Personality Traits and Selfies with

Partner

A hierarchical regression analysis was conducted following the
previously described procedure to determine which personality
traits predict sharing selfies with partner, controlling for gender,
age and sexual orientation. Gender, age and sexual orientation
were entered in the first step as covariates. Altogether, they

accounted for 4.1% of the variance, R> = 0.041, p = 0.000.
Only age, 8 = —0.20, p = 0.000, emerged as a significant
predictor, with adolescents (more than young adults) reporting
to share publicly on social networks selfies with partner. In
the second step, in which HEXACO personality traits were
added to the equation, 7.4% of the variance was accounted
for, R* = 0.074, with a significant increment of 3.3% in the
explained variance, AFg 444) = 2.65, p = 0.015. Age and sexual
orientation were still significant predictors but, controlling for
these variables, lower Honesty/Humility, 8 = —0.11, p = 0.026,
and higher Emotionality, f = 0.10, p = 0.046, turned out to be
significant predictors of sharing selfies with partner. See Table 2
for regression coefficients.

DISCUSSION

This study aimed to investigate the role of personality traits in the
display of different typologies of selfies (i.e., own selfies, group
selfies, and selfies with partner), taking into account gender,
age and sexual orientation differences. We found that lower
Honesty/Humility and higher Emotionality traits were associated
with more own, group and romantic selfie-posting behaviors,
while higher Extraversion and lower Conscientiousness traits
were associated only with posting own and group selfies.

The present investigation is one of the first studies examining
the role of the HEXACO model of personality in predicting selfie-
taking behaviors. To the best of our knowledge, we could find
only one unpublished exploratory paper (Paris and Pietschnig,
2015) reporting, in a merely descriptive manner, significant
associations between HEXACO traits and travel selfie-taking
behaviors. With respect to Paris and Pietschnig (2015), our study
offered a more comprehensive view of the phenomenon by
investigating different type of selfie behaviors in a more extensive
sample, taking at the same time into account the impact of socio-
demographic variables. Moreover, it is also worth to note that
sexual orientation differences in selfie-posting behaviors have
never been investigated in literature.

We consider the meaning and the implications related to
the results of the present study, first regarding the associations
between personality traits on different selfie-posting behaviors,
and then regarding the role of the covariates effects (i.e., gender,
age, sexual orientation) in such behaviors. Finally, we consider
study limitations and possible directions for future research.

Selfie-Posting Behaviors in the Hexaco

Model of Personality

Correlations between HEXACO personality traits and selfies-
posting behaviors emerged in our study, although they were
rather small. Nevertheless, large correlations were not expected,
because selfie frequency at a given period could depend on
many short-term situational factors, such as peer group norms,
recency of having a phone, and current competing activities.
Moreover, small correlations could be due to the fact that
personality and selfies were assessed by self-report: Probably,
higher correlations would be obtained from combination of
self- and observer reports, as the aggregation across sources
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TABLE 1 | Correlations among variables.

1 2 3 4 5 7 8 9 10 11 12 M SD
1. Gender 1 - -
2. Age —-0.10" 1 20.96 4.23
3. Sexual Orientation 0.00 0.12* 1 - -
4. H —-0.27* 0.13* —-0.02 1 3.48 0.68
5. E -0.36"  0.01 0.01 0.16™ 1 3.31 0.65
6. X 0.04 0.13*  —0.01 —-0.01 -0.20" 1 325 0.67
7.A 0.01 0.03 0.01 0.26" —0.01 —0.04 1 292 0.57
8.C -0.13* 021" -0.01 0.25  0.08* 0.20*  0.08* 1 3.51 0.61
9.0 -0.10"*  0.24* 020"  0.20"  0.07" 0.18"  0.04 0.31** 1 3.31 0.66
10. Own selfies? -0.10* -0.20*  0.08* -0.15"*  0.08" 0.08* —0.10" —0.17"* —0.10** 1 2,07 1.20
11. Group selfies? 0.01 -0.21*  0.01 -0.15"  0.01 0.15* -0.05 -0.15* -0.10* 0.61* 1 220 1.05
12. Selfies with partner® —0.01 -0.20" -0.01 -0.14*  0.06 0.01 -0.03 -0.11* -0.14" 058" 053" 1 201 1.04

“p < 0.01; *p < 0.05.
aN = 750.
bn =454,

Gender was coded as 0 = Females and 1 = Males. H, Honesty/Humility; E, Emotionality; X, Extraversion; A, Agreeableness, C, Conscientiousness; O, Openness to Experience.

TABLE 2 | Hierarchical regression analyses: own selfies, group selfies, and selfies with partner were, respectively, regressed on HEXACO personality

traits, controlling for gender, age and sexual orientation.

Selfies

Own selfies Group selfies Selfies with partner
Predictor AR2 B AR2 B AR2 B
Step 1 0.06*** 0.05™* 0.04***
Gender 0.12%** 0.01 0.01
Age —0.22%** —0.22%** —0.20"**
Sexual Orientation 0.11** 0.04 0.01
Step 2 0.07*** 0.07*** 0.03*
Gender 0.15"* 0.04 0.02
Age —0.19"* —0.20"* —0.16**
Sexual Orientation 0.12* 0.05 0.03
Honesty/humility —0.12* —0.11* —-0.11*
Emotionality 0.10** 0.07* 0.10*
Extraversion 0.7 0.22"** 0.07
Agreeableness —0.05 0.004 0.01
Conscientiousness —0.14" —0.12* —0.05
Openness to experience —0.06 —0.05 —0.09
Total R2 0.13*** 0.12*** 0.07*
N 750 750 454

Gender was coded as 0 = Males and 1 = Females. *p < 0.05; **p < 0.01, ***p < 0.001.

would likely increase the validity of the personality measures.
In any case, regression analyses showed that some specific
personality traits, according to the HEXACO model, were
significantly associated with the three different selfie-posting
behaviors: The effects of Honesty/Humility and Emotionality
traits were consistent in the three typologies of selfies,
while Extraversion and Conscientiousness traits seem to
discriminate own selfies and group selfies from selfies with
a partner.

Honesty/Humility was associated with a general low level
of selfie-posting behaviors. People low on this personality
dimension show high levels of slyness/deceit, pretentiousness
and greed (Ashton et al, 2006). Since social networks allow
most full control over self-presentation, we speculate that people
low on Honesty/Humility dimension may tend more to select
appealing photos of themselves in order to affirm their inflated
beliefs about their positive self-view, especially of their physical
appearance, social popularity, and status. It is also worth
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considering that Honesty/Humility has been found to strongly
correlate with narcissistic aspects from other personality models
(Lee and Ashton, 2005). Therefore, the negative association
between Honesty/Humility and selfie-posting behaviors seems
plausible and may indirectly support previous findings on the
association of frequency of selfies with narcissism (Sorokowski
et al,, 2015; Sung et al., 2016). At the same time, we argue that
the significant effect of the Honesty/Humility dimension moves
beyond the well-known role of the narcissistic facets and gives
a more nuanced understanding of the motivations that drive
selfie-posting: Honesty/Humility is a trait level manifestation
that is strictly related to social interactions, and translates into
behaving fairly and cooperating with others in order to favor
social equality (Chirumbolo and Leone, 2010). Thus, rather than
for communication and interaction purposes, people low in
Honesty/Humility may use selfies as self-regulatory strategies,
such as admiration seeking and bragging and the selfie may
indirectly represent a way to take advantage from others to
reach own social goals at the expense of communality on social
networks.

The positive association of Emotionality is also consistent with
previous investigations on social media use (Seidman, 2013).
People high in Emotionality tend to have large discrepancies
between the actual and the ideal self and tend to present
themselves differently from their self-perception. Since, as
abovementioned, social networks allow people to control their
self-presentations, selfies may represent an instrument to idealize
selves online (Seidman, 2013). Since Emotionality is also
associated to social anxiety (Ashton et al., 2006), other studies
speculated that people high on this dimension may see the social
networks as a safer place to express self-aspects compared to the
off-line reality (Forest and Wood, 2012; Seidman, 2013). Thus, it
is conceivable that people who show high Emotionality may tend
more to use selfies as tools of expression and disclosure of hidden
self-aspects not normally expressed in everyday life, because they
probably have a greater need for emotional connection with
others.

Consistent with our hypotheses, Extraversion was positively
associated to own and group selfie-posting behaviors. This result
is in line with findings that extraverted people more frequently
engage in elaborate online self-presentations. High levels of
extraversion are related to feeling positively about themselves
and confident in groups, also in the online dimension. On
the contrary, people with low levels of extraversion consider
themselves unpopular and feel uncomfortable being at the center
of attention, also in online contexts: Thus, they could post
less frequently selfies. Specifically, according to previous studies
(Marcus et al., 2006; Krimer and Winter, 2008; Sorokowska
et al., 2016), extraverted people tend to present aspects of
their own lives in a less restrained manner and to choose less
conservative pictures of themselves compared to other people.
Since, people who demonstrate high Extraversion are typically
highly sociable (Ashton et al., 2006), posting selfies might also
function as a display of willingness to seek out virtual social
contact. If for people high in Emotionality is conceivable a “social
compensation” hypothesis that proposes that social network may
compensate for their weaker social skills, a “rich-get-richer”

hypothesis may be applicable to extraverts who tend to gain
more from social network usage as their offline sociability is
transferred online (Correa et al., 2010). Indeed, since extraverted
people are more active users of social network sites, it is
likely that they are also more active in selfie-posting (Gosling
et al., 2011). Contrary to another study where a significant
correlation between Extraversion and partner selfies was reported
(Sorokowska et al., 2016), we found no association between these
two dimensions. Probably, after controlling for other personality
and socio-demographic variables, the effect of Extraversion in
our regression model may result less relevant for this specific
kind of selfie-posting behavior. A possible explanation for this
non-significant association is that taking romantic partner selfies
may not be congruent with the social goals of extraverted people,
namely the preference to seek social interaction (Costa and
McCrae, 1992). Indeed, it is plausible that posting own and
group selfies may stimulate social interactions to a greater extent
compared to posting partner selfies that, conversely, might be
driven mostly by other motivations.

Finally, the negative associations between Conscientiousness,
own and group selfies suggest that more conscientious
individuals are more likely to avoid showing personal aspects
and more concerned about their privacy. This finding confirmed
our hypothesis, according to which more conscientious
people are less likely to spend a lot of their time on Social
Networks because they consider them as a distraction from
their tasks (Butt and Phillips, 2008). Moreover, in other studies
Conscientiousness is related to authentic online self-presentation
(Hall and Pennington, 2013) implying that conscientious
people present themselves online in ways consistent with their
self-perceptions. Based on this finding, it is speculated that
selfie-posting behaviors are more likely in people who tend to
show online self-presentations detached from the reality. The
lack of association between Conscientiousness and selfie with
partner may be interpreted taking into account the differences
in the content of romantic photographs compared to own and
group selfies: Romantic partner selfies tend to represent less
inappropriate contents and are more consistent with social
norms.

Selfie-Posting Behaviors: The Role of

Gender, Age, and Sexual Orientation
Although not the focus of this paper, we observed some
interesting results regarding the effect of the demographic
covariates (gender, age and sexual orientation) on selfie-taking
behaviors. Consistent with the literature (Jang et al, 2015;
Dhir et al, 2016; Sorokowska et al., 2016), we found that
girls participating in the study declared posting significantly
more own selfies compared to boys. In order to explain these
differences, prior findings suggested that women are more
concerned compared to men with the creation of a positive
picture of oneself online and the selection of pictures to show on
social media (Haferkamp et al., 2012).

Moreover, it is conceivable that posting many pictures
of oneself might be more socially acceptable among women
compared to men and may reflect the nature of gender
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stereotypes that associate vanity and physically attractive self-
presentation to women (Manago et al., 2008). Conversely, gender
differences were not found with respect to posting romantic
partner selfies and group selfies. The latter result is inconsistent
with previous findings (Sorokowski et al., 2015, 2016) reporting
that women publish a greater number of group selfies compared
to men. Probably, such gender differences are less likely to
be identified using a general measure of frequency of selfie-
posting, as it was done in the present study, while it may be
more detectable when accounting for the actual number of
posted selfies (Sorokowski et al., 2015, 2016). Moreover, these
inconsistent result could also be related to cultural differences
that should be further investigated in cross-cultural studies.

In line with previous findings acknowledging that adolescents
use social network sites and online communities more often than
adults (Qiu et al., 2015; Dhir et al., 2016), in our study age was also
negatively associated with all three typologies of selfie-posting
behaviors.

Another interesting finding of the present study was the
significant association between sexual orientation and selfie-
posting behaviors. Specifically, our results showed that lesbian,
gay and bisexual participants reported to post own selfies to
a greater extent than the heterosexual counterparts. A first
reasonable explanation for this result is strictly related to the
abovementioned cultural views of taking selfies as a feminine
behavior. It seems plausible to speculate that gay, lesbian, and
bisexual people may feel less concerned to the gender stereotypes
associated to taking selfies. A second hypothesis is mostly related
to the usage of social network by gay, lesbian, and bisexual people.
Indeed, dating apps have become popular particularly among not
heterosexual people for practical reasons (DeHaan et al., 2013;
Chongetal., 2015). Most of these apps employ global positioning
system technology to facilitate connections with other users
based on their current location and enable the users to see
pictures from nearby users and chat with them (Grosskopf et al.,
2014). The large usage of date apps that enable people to present
themselves to multiple audiences simultaneously through a single
selfie may affect people’s self-presentation strategies.

Limitation and Future Directions

The present study had a number of limitations that should be
addressed in future research. Our findings were based on data
from a self-reported survey. Ideally, future research could collect
observable data of selfie-posting behaviors. However, the task of
identifying appropriate measures for studies on online behaviors
remains still very challenging since it requires time and special
permissions that are difficult to obtain. Moreover, the observation
of individuals” posts of selfies on social media is not exempt from
self-selection bias in terms of one’s willingness to participate in a
study about selfie-posting behaviors.

Another limitation is that the study relied on cross-sectional
data. It would be important to extend the present study with
longitudinal data in order to assess the stability of the influence
of personality traits and socio-demographic variables on selfie-
posting behaviors over time.

Although the present study was interested in studying selfie-
posting behaviors among adolescents, extending the study to

older adults could be of considerable interest since according
to the literature they may differ in their use of social networks
(Pfeil et al., 2009). Finally, the categorization of the selfies
(own, group and with romantic partner) may not be exhaustive:
Future research should refine categories in a manner that
potential significant information is not lose. For example, selfie
can be further categorized based on their content: Some own
selfies are focused on physical appearance, other are used to
document special events and occasions. Mostly of the selfies
might be coded based on contextual information accompanying
them.

CONCLUSION

In summary, although other studies have investigated specific
correlates of personality in posting selfies (mostly, based on
the evaluation of single trait effects), of note, the present
study is the first to study the relationship between personality
traits and different selfie-posting behaviors according to the
HEXACO model. Additionally, the current study contributes
to the existing literature on social media use by studying the
relation between gender, age and sexual orientation, and posting
selfies.

We found that, among personality traits, Honesty/Humility
and Emotionality were the most consistent in predicting selfie-
posting behaviors. Moreover, results showed that younger people,
women and non-heterosexual people tend to take more own
selfies compared to men and heterosexual people.

Despite the growing popularity and usage of posting selfies,
yet the social, cognitive and psychological implications for
posting selfie photographs to various online sites remain
largely unknown. Our findings support the hypothesis that
the motivations and the functions of this social phenomenon
may be in part related to personality, gender, and sexual
orientation based self-presentations. Moreover, this research
may have important practical implications as selfie-posting
behaviors represent a relevant aspect of many individuals’ social
interactions. Since selfie-posting behaviors are becoming more
and more popular, the number and the type of selfies may provide
additional important information on individual personality traits
and self-representations.. Specifically, this study suggests a key
to understand online self-presentations in-depth. For example,
as previously discussed, a selfie-posting behavior may express
the need for affirming one’s positive self-view, or for disclosing
hidden self-aspects, or for seeking out virtual social contacts,
that could be related to personality traits. Moreover, as social
networking has become a widespread phenomenon in the lives
of many people, examining personality traits may be helpful to
differentiate normative vs. problematic behaviors in this domain.
For instance, selfie-posting behaviors can have a potential
negative impact on one’s confidence and self-esteem for people
with low Honesty/Humility, because selfies perpetuate the need
for admiration and make them dependent on external feedback.
Furthermore, people with high Emotionality may consider
selfies an appealing venue for self-disclosure, thus selfie-posting
behaviors could make them more vulnerable to undesirable
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responses as being rejected or ignored and perpetuate negative
emotions. Of course, these are speculations and hypotheses
to be tested in further studies that may provide new insights
into how taking and posting selfies allow people to express,
manage and develop their self-presentations and their social
interactions.
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Selfies have become a frequent and commonplace occurrence, though the reasons
which lead people to take selfies remain unclear. This research explores what
motivates selfie taking, and suggests that this is not a uniform phenomenon and
varying motivations may be found among selfie takers. In addition, the connection
between these distinct selfie motivations and personality characteristics, including
the big five, narcissism, and self-esteem, as well as types of selfie behaviors are
examined. At the first stage of the research, 117 participants filled out a questionnaire
dealing with their reasons for taking selfies. An explanatory factor analysis revealed
three distinct selfie motivations: self-approval, belonging, and documentation. At the
second stage, 191 different participants answered both the same questionnaire, and
personality traits questionnaires. A confirmatory factor analysis verified that the three
selfie motivations model has a good fit. Our results suggested that each selfie motivator
is differently related to personality characteristics: self-approval was negatively related to:
conscientiousness, emotional stability, openness to experiences, and self-esteem, and
positively correlated to frequent checking for “likes.” Belonging was related to openness
to experiences. Documentation was related to agreeableness and extroversion. Unlike
previous studies, none of the selfie motivating factors was found to relate to narcissism.
The reasons for these differences, as well as the need to refer to selfie taking as a
multidimensional phenomenon, are discussed.

Keywords: selfie, motivation, selfie motivation, personality, big five, narcissism, self-esteem

INTRODUCTION

A “selfie” is a self-photograph, usually taken by cellphone or webcam, mainly in order to upload it to
social network sites (SNS) (Weiser, 2015). The phenomenon of selfies is so common, that in 2013,
the Oxford dictionary declared it is the “word of the year” (Oxford dictionaries, 2013). In 2015,
Instagram hosted 238 million photos with a selfie hashtag (Weiser, 2015), a number that has now
risen to 267 million. This indicates that in the space of about a year, 29 million selfies were uploaded
to Instagram. Katz and Crocker (2015) surveyed and interviewed people from the United States,
United Kingdom, and China about their selfie habits. Their results showed that within the age of
18-24, with no cultural differences, between 96 and 100% of participants reported having taken
selfies. Most of participants also reported frequently upload selfies to SNS, however, its notable to
mention that due to self-appearance worries and ideas about privacy, most of the selfies were not
uploaded to SNS (Katz and Crocker, 2015). All these statistics suggest that selfie taking is a popular,
common, cross-cultural phenomenon.
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Thus, it is no wonder that in the recent years, the increasing
number of selfies has prompted a growing interest as to the
reasons people take and post selfies. Much of this research
has implied that narcissism plays a role in selfie behaviors:
For example, narcissistic individuals tend to take more selfies
than non-narcissistic ones (Halpern et al., 2016), and to like
posting selfies to SNS more than less-narcissistic individuals
(Lee and Sung, 2016). Another study found that narcissism
in general, and grandiose exhibitionism facets specifically, are
related to the frequency of selfie posting (Weiser, 2015).
Other study showed that vulnerable narcissism, the kind of
narcissism in which an individual bases his or her self-esteem
on others’ opinions, is found to be related to selfie posting
(Barry et al, 2015). However, another study suggested that
the relationship between selfie posting and narcissism is valid
only for men (Sorokowski et al., 2015). An interesting piece
of research asked participants directly, in an open question,
whether selfie posting is encourage them to engage in narcissist
behaviors, and more than 50% of the answers made a connection
between taking a selfie and narcissistic behavior (Wickel,
2015).

In addition to narcissism, other explanations to selfie
behaviors have been posited. One of them, suggested in a study in
which participants were asked to fill a self-report survey regarding
selfie taking and sharing during travels, is that a traveling selfie
can be posted to SNS as a “real time” update, directed to others
that are not sharing the same experience with you (Paris and
Pietschnig, 2015). Similar ideas were also found in Warfield’s
(2014) interviews with young women, from which she concluded
that taking selfies helped them to sense “authentic.” All these
findings were supported by Katz and Crocker (2015) survey and
interviews, who demonstrated that people take selfies in order to
control their self-presentation and identification, to prove they
took part in an experience or event, and to receive feedback from
their peers.

As Katz and Crocker (2015) concluded, “the selfie category
encompasses a range of use and intention” (p. 1870). While most
of the studies suggest there is one major reason to produce a
selfie, Katz and Crocker advocate, there may in fact be a variety
of motivations behind taking a selfie. This suggestion has not
been given sufficient prominence, and with this in mind, our
study aims to examine whether there might be several distinct
motivations behind taking a selfie, since it might not be a
unidimensional phenomenon as most studies suggest. Moreover,
each of the studies mentioned above, described different,
sometimes conflicting, motivations. For example, taking selfie for
narcissist reasoning as suggested by Halpern et al. (2016), might
perceived as the opposite of taking selfie to feel authentic, as
suggested by Warfield (2014). These varied reasons may also be
seen as a further indication that selfie taking is, as we suggest, a
multidimensional phenomenon, and that several reasons to take
a selfie may exist simultaneously. Thus, the current study will
investigate how many selfie motivations exist, and what are these
motivations actually are.

As mentioned earlier, selfies are directly connected to SN,
since some of them are being posted on SNS, and since they
are a social phenomenon that begin and advance their power

at SNS (Katz and Crocker, 2015). There is much evidence to
show that behaviors displayed on SNS often relate to personality
traits. For example, the compulsive use of SNS is positively
related to extroversion, agreeableness, and neuroticism (Hsiao
et al.,, 2017). Other research showed that Facebook users are
perceived as being more extraverted and narcissistic as compared
to non-users (Ryan and Xenos, 2011). Several studies found
that higher Facebook use, number of Facebook friends, and
amount of public information sharing are also positively related
to extroversion (Ross et al., 2009; Amichai-Hamburger and
Vinitzky, 2010; Seidman, 2013; Jain et al., 2016). In addition,
neuroticism is negatively related to overall SNS use (Jain et al,,
2016), but positively correlated to public sharing of personal
information (Amichai-Hamburger and Vinitzky, 2010), and to
sharing information about one’s ideal self on SNS (Seidman,
2013). Other personality characteristics were also related to
SNS usage, for example, agreeableness was positively related to
the amount of photo uploading, and negatively related to the
amount of status updating (Amichai-Hamburger and Vinitzky,
2010; Jain et al., 2016), openness to experience was related to
using a large number of Facebook tools, and conscientiousness
was positively related to a greater amount of Facebook friends
(Amichai-Hamburger and Vinitzky, 2010). The amount of
updating of profiles were also related to higher self-esteem
(Gonzales and Hancock, 2011). And it is not just the online
behavior, even the topics that people chose to share on SNS
were found to be related to their personalities: openness to
change was positively related to sharing intellectual issues,
extroversion was positively related to sharing information about
social activities, higher self-esteem was related to less sharing
about ones’ romantic experiences, and narcissism was related to
sharing information about the self body image (Marshall et al.,
2015).

The link between SNS and personality occurs on other sites
as well: amount of YouTube usage was found to be related to
extroversion and neuroticism, and amount of Instagram usage
was related to all the big five personality traits (Hamid et al.,
2015). Moreover, different Instagram behaviors, such as amount
of time spent on Instagram and changing profile photos, as well
as motivation to use Instagram, were related to narcissism (Moon
et al., 2016; Sheldon and Bryant, 2016). With all this in mind,
the next stage of our research was to examine the relationship
between the selfie taking motivations and personality traits: in the
case of divergent types of motives to selfie taking, it would seem
logical to assume that they are related to different personality
type.

There is evidence that selfie behaviors are related to
personality traits. As mentioned earlier, most studies have
focused on the selfie, as it relates to narcissism. However, Paris
and Pietschnig (2015) found that positive attitudes toward selfies
are positively related to emotionality and extroversion, while
positive attitudes toward “travel selfies,” that are taken during
a trip in order to share experiences, are positively related to
agreeableness.

To explore the relationships between different selfie
motivations and different personality traits, personality measures
that were previously found to distinguish between SNS uses
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were used. For this study, the relationship between the particular
selfie motivation that was found among subjects and the
personality traits of narcissism, self-esteem, and the big five
traits: Extraversion, agreeableness, conscientiousness, emotional
stability, and openness to experiences was examined. We
predicted that there are several motivations behind the act of
taking a selfie, and each of these relates differently to personality
characteristics.

Lastly, it is important to note that the term “selfie behaviors,”
is used to denote both selfie taking and selfie posting to
SNS. It seems that in the literature relating to selfies, the
distinction between these two acts is not clear enough. For
example, some studies discussed selfie taking, (for example,
Warfield, 2014; Halpern et al., 2016), some talked about selfie
posting (for example, Barry et al., 2015; Sorokowski et al., 2015;
Weiser, 2015), and some dealt with both of these activities,
(Katz and Crocker, 2015; Paris and Pietschnig, 2015). Overall,
these terms were generally perceived as being similar to one
another and sometimes used interchangeably. However, since
only less than half of the selfies taken are in fact uploaded to
SNS (Katz and Crocker, 2015), a distinction between taking
and posting selfies is important. Selfie taking is a private act,
while selfie posting is public, thus it arouses questions and
concerns as to how others perceived the photo and what kind
of feedback it will receive (Katz and Crocker, 2015). We believe
that the time has come for a clear distinction to be made
between these terms. This specific article will discuss only the
motives of selfie taking, and their relationship to personality
traits. Since selfie posting also involves the act of sharing the
selfie with others, a different investigation should explore the
motives behind selfie posting, and its connections to personality
traits.

The Current Study

Our research aimed to discover whether there are one or several
motivations behind the taking of a selfie, and, in the case of
several motivations, whether these are related to personality
traits. In order to do this, we used a methodology that is similar
to the one used by Paris and Pietschnig (2015). In Paris and
Pietschnig’s (2015) study about taking and posting travel selfies,
a pre-test in which participants freely write statements regarding
their attitudes about travel selfies was conducted as a first stage.
Based on this list, they produced an exploratory factor analysis
(EFA), and based on that factor analysis, they examined which
factor was related to each of the personality traits that they
measured.

Similarly, we were first used a pre-test using the same free-
writing assignment, in which participants freely indicated their
motives behind selfie taking. We used their answers to produce
an EFA to reveal the different selfie taking motives. At the
second stage of the current research, an analysis was performed
as to examine whether the factor structure that was found in
the EFA can replicated in a new sample. The factor structure
was tested using confirmatory factor analysis (CFA). If the
factor’s pattern had, in fact, been replicated, the connections
between the different factors and personality traits would be
investigated.

MATERIALS AND METHODS

Participants

In order to build and confirm different selfie motivations in
two separate analyses, two stages of data were collected: At the
first stage, 117 communications undergraduate volunteered to
take part in the study. First stage sample included 82 women
and 35 men, My = 23.07, SDage = 1.81. For the second
stage, 191 psychology undergraduates took part of the study
in return to course credit. Of them, 128 were women and
63 were men. Unfortunately, due to technical problem, their
age has not been recorded. However, as both stages were
collected from undergraduates at the same collage, we assume
that second stage participants were about the same age as first
stage participants.

Measures

Selfie Motivations

A pre-test was conducted on 11, volunteer, psychology
undergraduates, all of whom were similar in age and gender
distribution to the studies’ samples. Similarly to Paris and
Pietschnig’s (2015) pre-test, participants were asked to write
down as many motivations as they could think of to take a
selfie.

They freely generated about 60 items. To avoid repetitiveness,
items that were similar in meaning united into one item. As
we wanted the motivation to represent the students’ state of
mind accurately, we did not add any other item. We also did
not delete any suggested item. That means that even items
that appeared once during the pre-test were part of the selfie
motivation questionnaire. Based on this pre-test, the selfie
motivation questionnaire included 35 different types of motives
to take a selfie. For example: “I'm taking selfie because it makes
me feel less lonely,” or “I'm taking selfie because it helps me to
meet new people,” or “I'm taking selfie because I want a souvenir
from places that I visited.”

Participants were asked to indicate to which degree they
agreed or disagreed with each sentence, on a 5-point Likert
scale, ranged from 1-highly disagree, to 5-highly agree. To
avoid repetitiveness, followed the instructions and before
the list of different motives, it was written “I'm taking a
selfie because....” Then, each sentence appeared without this
beginning.

Selfie Behaviors

Participants were asked in which frequency they are uploading
selfies to SNS, on a 4-point scale, ranged from 1 = “once a day
and more” to 4 = “less than once a week.” Participants were also
asked in which frequency they are checking the amount of likes
their photo receives, on a 5-point scale ranging from 1 = “every
minute” to 5 = “once a day or less.”

Self-esteem

Self-esteem was measured by the Rosenberg’s (1965) self-esteem
scale, contains 10 items on a 4-point scale, ranged from “strongly
agree” to “strongly disagree.” For example: “I take a positive
attitude toward myself.” As in the original scale, answers were
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summed up, allowing a scale ranged from 10 to 40. The scale’s
reliability was good at the current study (o = 0.88 at the second
sample, in which we examined the relationship between self-
esteem and selfie motivations).

Big Five

To examine the big five traits: Extraversion, agreeableness,
conscientiousness, emotional stability, and openness to
experiences, we used the Ten-Item Personality Inventory-
(TIPI) (Gosling et al., 2003). This questionnaire assembled from
10 pairs of descriptions (for example, “Disorganized, careless”),
and participants asked to rate the extent to which this pair
of descriptions suitable to them, upon 7-point Likert scale,
range from 1-strongly disagree to 7-strongly agree. Each of
the big five traits is calculated based on the average of answers
to two questions, one is a reversed version of the other (for
example, agreeableness was calculated as the average of the score
for “Sympathetic, warm,” and the reversed score for “Critical,
quarrelsome”).

Narcissism

Narcissism was measured by the NPI-16 (Ames et al., 2006),
a 16 items narcissism scale. Each item contains two sentences
that are the opposite of each other, with a 5-points scale
between them. Participants needed to choose the answer
which they find as most identified of themselves. Choosing
the middle item suggest a neutral opinion, while being more
close to a sentence mean a larger agreement with it. For
example, one of the items is “I am more capable than
others,” against “There is a lot that I can learn from others.”
Higher score among the scale referred to higher amount
of narcissism. The scale’s reliability in the current study
was good (o = 0.83 at the second sample, in which we
will examine the relationship between self-esteem and selfie
motivations).

Procedure

In both samples, after agreeing to participate, participants were
directed to a web questionnaire, and asked to sign a consent
form. First they received general instructions about the survey
and were informed that their anonymity would be preserved.
Next, they answered the selfie behavior questions. Then, on
a separate page, they filled the selfie motivation questions.
Then, they answered the Rosenberg self-esteem questionnaire,
the TIPI and the NPI-16. In the first sample, participants
were then asked about their gender and age, while at the
second sample, participants were asked about their gender at the
beginning of the questionnaire. At the final screen, participants
thanked for their participation. Both studies and the pre-test
were conducted and run in Hebrew, and all the participants
were native Hebrew speakers. It is also notable to mention
that these studies were carried out in accordance with the
recommendation of the APA ethical principles, Interdisciplinary
Center Herzliya (IDC) ethics committee, with written informed
consent from all subjects, in accordance with the Declaration
of Helsinki. These studies protocols were approved by the IDC
ethics committee.

RESULTS

Stage One: Exploratory Factor Analysis
(EFA)

The first step was to examine the number of factors, or
motivations, to produce a selfie. Both Cattell’s scree plot and
parallel analysis (based on Humphreys and Montanelli’s1975
method, and on O’Connor’s2000 program) revealed a three
factors model (see Figure 1). Based on this, a three factors model
was examined, using a varimax rotation solution. A cut-off of
0.3 was used as a reference to indicate salient item loadings. The
model accounted for 58.36% of the variance in selfie motivations
scores. It should be noted that other two competing models,
of one-factor and two-factor solutions, were also examined
using a varimax rotation solution and a cut-off of 0.3. These
models arouse a weaker amount of explained variance (one-factor
solution: 39.45%, two-factors solution: 51.77%), supporting the
scree plot and parallel analysis three factors solution.

Thus, we remain with the three-factors solution. Items that
were load over more than one-factor removed from the final
model. Leaving the final solution with 17 items, loaded upon
three-factors. The EFA three-factors solution can be seen in
Table 1.

The first factor, relates to the motivation to take selfie to
confirm inner feelings, needs, and believes, was labeled “self-
approval.” The second factor, discusses the motivation to take
selfie to feel part of a group and to obey social morns, was
labeled “belonging.” The third factor, talks about the motivation
to keep memories from one’s own point of view, was labeled
“documentation.”

Stage Two: Confirmatory Factor Analysis
(CFA)

Using the second dataset, CFA was conducted in AMOS software,
to examine the model fit. The model suggested mediocre fitting
(Xz/df =3.03,CFI=0.91, GFI =0.81, TLI = 0.89, SRMR = 0.11,
RMSEA = 0.10). In the light of this mediocre model fit, we
examine the standardized residual co-variances, and three items,
that their standardized residual co-variances were higher than
2, excluded from the model. These items were: “I must do it to
feel good with myself” (item number 5), “I want to perpetuate
the moment from my own point of view” (item number 15),
and “I want others to see what I've experienced” (item number
17). Removing these items from the model emerge a good
model fit, confirming that the hypothesized factors fit well
(Xz/df =2.02, CFI = 0.96, GFI = 0.90, TLI = 0.95, SRMR = 0.05,
RMSEA = 0.07). The path diagram of standardized estimates was
illustrated in Figure 2.

Comparison with Two-Factor Model

Following a reviewer’s suggestion, we combined “self-approve”
and “belonging” factors, which were highly correlated, and
examined a two-factor model. Here as well, there were three items
with standardized residual co-variances that were higher than 2,
we excluded from the model. The items were: “It allows me to
remember places and experiences that I've experienced” (item
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FIGURE 1 | Scree plot with parallel analysis results of 50% and 95% Eigen values, based on Monte Carlo Simulation.

TABLE 1 | Rotated exploratory factor loadings of selfie motivations, using sample 1 data.

Factor 1: self-approve Factor 2: belonging Factor 3: documentation

I’m taking selfies because. .. Item #
It builds my self-confidence 1
It makes me look at myself in a positive way 2
It might make me perceived as attractive to the opposite sex 3
It is a way for me to receive love 4
I must do it to feel good with myself 5
My friends upload selfies, so I’'m uploading too 6
It makes me feel part of the society 7
[t makes me feel a strong feeling of belonging 8
| don’t want to be the only one who not takes selfies 9
This is the current trend, and everyone are doing it 10
| want to be like everyone 11
It supplies documentation for my experiences 12
It is a good and easy way to preserve memories 13
It allows me to remember places and experiences that I've experienced 14
| want to perpetuate the moment from my own point of view 15
| want a souvenir from places that | visited 16
| want others to see what I've experienced 17

0.778
0.768
0.717
0.691
0.653
0.817
0.808
0.777
0.753
0.752
0.751
0.853
0.795
0.783
0.769
0.764
0.550

number 14), “I want to perpetuate the moment from my own
point of view” (item number 15), and “I want others to see what
I've experienced” (item number 17). The model fit was lower than
the three-factor model above any fitting index (X?/df = 4.49,

CFI = 0.87, GFI = 0.768, TLI = 0.84, SRMR = 0.06,
RMSEA = 0.13). Relative measurements to model comparisons
(Penny, 2012), AIC and BIC, were also both lower in the three-
factor model (AIC = 211.511, BIC = 318.662) compared with the
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FIGURE 2 | The path diagram of standardized estimates of three selfie
motivations, based on sample 2 data.

two-factor model (AIC = 399.32, BIC = 493.49), giving a more
direct indication that the three-factor model has a better fit as
compared with the two-factor model.

Reliabilities

The cronbach’s a coeflicient for the self-approving scale was 0.88,
for the belonging scale was 0.93, and for the documentation scale
0.90, indicating a good reliability for all three scales.

Analyses of Excluded Items

The first item list included 35 items, while in the final selfie
motivation questionnaire, only 14 questions remained. To
examine whether the excluded items contained any further
information that was missing from the final questionnaire, we
created an additional EFA, similar to the first one, based on
the items that were collected in Study 1, which contains all
the initial collected items. We used similar methods to those
used in Study 1, with a varimax rotation solution and a cut-off
of 0.3 as a reference to indicate salient item loading. Cattell’s
scree plot was offered as a three-factors solution. The items
that remain after cleaning items that were load over more
than one-factor are presented in Table 2. These three-factors
shared a similar meaning with the three-factors that are part
of the selfie questionnaire, indicating that by excluding these
items from the final questionnaire, we did not miss any further
information.

Different Selfie Motivation as Connected

to Personality Dimensions

Based on the data from sample 2, we also examine whether
the three distinct selfie motivations are correlated with different
personality characteristics. Table 3 presents the correlations
between the motivations and the personality traits.

Selfie Behaviors

Not surprisingly, all three motives were related to frequency of
selfie taking, suggesting that higher selfie motivations are related
to greater frequency of selfie posting (self-approve: r = —0.22,
p < 0.01, belonging: r = —0.15, p < 0.05, documentation:
r=—0.15, p < 0.05). However, only self-approval motivation was
related to frequency of likes checking (r = —0.292, p < 0.001),
indicating that self-approval motivation arise liking checking.

Narcissism

Unlike other studies, our results did not support the idea
that selfie motivations are related to narcissism. None of
the three selfie motivations were related to narcissism (self-
approve: r = —0.013, p = 0.87; belonging: r = —0.028,
p = 0.72; documentation: » = 0.07, p = 0.41). Since evidence
suggests that selfies are related to narcissism in men but

TABLE 2 | Rotated exploratory factor loadings of excluded selfie motivations, using sample 1 data.

I’m taking selfies because. . . Factor 1 Factor 2 Factor 3
This is how you meet new and interesting people 0.837

It helps me widen my social circle 0.796

| believe it's one of the best ways to meet new people 0.781

It opens opportunities for me to meet new people 0.757

It helps me build relationships with others 0.686

I must do it to feel good with myself 0.676

It allows me to be seen at my best and to be perceived as popular in other people’s eyes 0.792

| want others to see what I've experienced 0.822
Because it's fun to share others in my daily experience 0.700
Because | want to publish whatever I'm doing 0.648
| want to perpetuate the moment from my own point of view 0.631
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not in women (Sorokowski et al., 2015), we examine the
relationship between the three selfie motivations and narcissism
separately to each gender, however, could not find any significant
effect (for men, all p’s > 0.33; for women, all ps > 0.15).
Moreover, we conducted three regression analyses in steps,
to examine whether gender has a moderating role in the
connection between narcissism and each of the three selfie
motivations. In the first step of each regression, gender and
narcissism were entered. In the second step, the multiplication
of gender and narcissism was entered. As a dependent
variable, we used one selfie motivation at each regression
analysis. None of these regressions were found a significant
interaction between gender and narcissism in their ability to
predict selfie motivation (self-approve: f = 0.027, p = 0.96,
belonging: B = 0.58, p = 0.30, documentation: § = —0.001,
p=0.99)

Self-esteem

Self-esteem was negatively correlated to self-approval motivation
(r=—0.15, p < 0.05), and was not correlated to either belonging
or documentation motivations.

Big Five

Big five traits were able to differentiate between the selfie
motivations: documentation motivation, but not the other selfie
motivations, was positively related to extroversion (r = 0.23,
p < 0.005) and agreeableness (r = 0.16, p < 0.05). Self-
approval motivation, but not the other motives, was negatively
related to conscientiousness (r = —0.20, p < 0.05) and to
emotional stability (r = —0.20, p < 0.05). Self-approval and
belonging motivations were negatively related to openness to
experiences (r = —0.18, p < 0.05 r = —0.24, p < 0.01,
respectively).

DISCUSSION

The major aim of the study was to reveal the number and
type of motivations behind the taking of selfies. As predicted,
the EFA and the good fit of the CFA indicated that more
than one motivation might instigate selfie taking. The factor
analyses displayed three distinct selfie motivations: self-approval,
belonging and documentation. Self-approval is the need to
validate one’s confidence or significance by taking selfies.
Belonging is the tendency to take and upload selfies and obeying
the social norms, in order to feel part of ones environment.
Documentation is the intention to preserve one;s memory and
experience by taking a selfie.

Moreover, we suggested that if several selfie motivations were
revealed, each motivation would be differently connected to
different personality traits. Results indicate that mostly, this was
the case. But, it should be taken into account that some of
these relationships were weak, indicating a limited effect sizes.
However, although these connections might be smaller than
excepted, all of them are perceived as reasonable in the light of
pervious research, which showed similar trends.

Self-approval motivation was negatively related to
conscientiousness. ~ Conscientiousness is one of the
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big five personality traits and relates to persistence,
self-oriented motivations, and a decreased need to conform
(John and Srivastava, 1999; Roccas et al., 2002). Our finding,
suggests that it also relates to a higher need to seek your
self-confirmation from an external source as selfies, seems to
continue the same line of findings. Self-approval motivation was
negatively related to emotional stability, implying that gaining
your own confidence from others’ opinions is not indicative of
a stable emotional state. A similar interpretation can be given
to the negative relationship between the motives of self-esteem
and self-approval: if one seeks confidence and approval from
others, then one’s self-esteem is dependent upon their opinion.
This reinforces an earlier finding that people perceive their self-
esteem as higher in areas that relate to characteristics that others
believe they possess (MacDonald et al., 2003). Moreover, having
conscientiousness, emotional stability and self-esteem negatively
relate to self-approval may also explain the positive correlation
between this motive and the frequent need to check for “likes”
after posting a selfie on SNS. When someone’s self-worth is not
determined by their own inner compass, it is no wonder that s/he
is searching for external reinforcements, in this case, in the shape
of a “like.”

Both motivators of self-approval and belonging were
negatively related to openness to experiences. A high score
in openness to experiences is related to higher risk taking
(Nicholson et al., 2005), higher creativity (George and Zhou,
2001), and higher self- directed values (Roccas et al., 2002). These
motives both have roots that relate to trying to be normative
and conventional, in the self-approval motive, for your own
confirmation, and in the belonging motive, in order to fit to
the social norms. As openness to experience is somewhat the
opposite of being normative (McCrae, 1987, 1993), these two
motives are negatively correlated with it.

Aside from openness to experiences, belonging was not related
to any other characteristic. It is surprising, as belonging is one
of the basic needs (Maslow, 1971), that would predicted to be
connected to some personality variables. We suggest that as
belonging, in this research, is the motive to be socially normative,
none of our personality measures may be relevant to this motive:
none of them is a measurement of conformity or importance of
social norms. Future studies should examine the role of belonging
as a motivator in other personality traits, such as conformity and
locus of control. Ever since Asch’s famous study, it is clear that
people who are higher on the need to belong will also conform
to the group, even at the cost of lying, but this will not be the
case for those who have a lower need to belong (Asch, 1956, see
also: Turner, 1987; Adler et al., 1992; Harris, 1995). Similarly,
we predict that a higher need for belonging will be related to
a greater external locus of control, as external locus of control
means gaining control from others, and not from the inner self
(Biondo and MacDonald, 1971; Lefcourt, 1976), which in today’s
world may come to fruition through the taking of selfies because
everyone else is doing so.

Documentation was positively related to both extraversion
and agreeableness. Agreeableness might be explained as a reason
behind the type of selfie taking. As Paris and Pietschnig (2015)
demonstrated, travel selfies are related to agreeableness, which

might imply that this personality trait influences the type of
activity one is doing, and this activity type leads to different type
of selfie motives. This may well be the case for extraversion, since
extraverts are higher on hedonism and stimulation (Roccas et al.,
2002), when they take an excursion they are likely to take travel
selfies for the purpose of documenting their experiences. Further
study should examine the type of selfies that are common for each
motive, and examine whether the selfie-type is mediated between
personality traits and selfie motives.

Unlike other studies, none of the selfie motives were found
to be related to narcissism. Even when, following the earlier
study (Sorokowski et al., 2015), we examined this relationship
as divided by gender, or when we used gender as a moderator.
A possible explanation to this gap might be found in previous
studies about the relationship between selfies and narcissism,
since some of these did not find a straightforward connection
between narcissism and selfie behaviors (for example: Barry et al.,
2015; Sorokowski et al., 2015). However, there is evidence that
several specific dimensions of narcissism and not narcissism in
general, are related to selfie behaviors. Specifically, it was found
that grandiose exhibitionism facets and vulnerable narcissism are
related to selfie posting (Barry et al., 2015; Weiser, 2015). Future
studies should examine whether specific narcissism dimensions
are also related to the three different selfie motives that were
found in this study. It is reasonable to assume, for example, that
the self-approval motive is related to vulnerable narcissism, as
they both relate to maintaining self-confirmation using external
cues.

Another explanation for the gap between the literature and our
study might be that studies about narcissism-selfie connections
mostly focus on posting selfies to SNS, whereas in our study, we
asked our participants to refer to selfie taking. As mentioned,
most of the selfies are in fact not uploaded to SNS (Katz and
Crocker, 2015), therefore there should be a distinction made
between taking and posting selfies. Narcissists, who tend to be
attention seekers and exhibitionists (Vazire et al., 2008), might
give additional weight to posting selfies to SNS, which is a public
act, and less importance to selfie taking in general, as it is a private
behavior. In such case, it is reasonable that our research, focusing
on selfie taking, did not find a connection between the taking of
selfies and narcissism, that was present in other studies which
focused on selfie posting. We suggest that future studies on the
role of narcissism in selfies should study the differences between
the private action of taking selfies, and the public practice of
posting selfies to SNS.

This research suffers from limitations: first,
participants in both research stages were undergraduate
students. As social network behaviors change with age (Carrier
et al., 2009; Turner, 2015), and specifically as selfie behaviors
change with age (Dhir et al., 2016), these results represent only a
certain population. Secondly, this study is based on self-reported
data. The relationships between personality traits and SNS
behaviors have been shown to be different when measured by
self-reporting or by more objective criteria (Amichai-Hamburger
and Vinitzky, 2010). Thus, the results of the current study should
be interpreted only as part of greater picture, that also includes
selfie behaviors and their motivational meanings.

several
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CONCLUSION

This research served as initial foray into the search for
different selfie motivations. It indicates three main motives
behind the taking of selfies, and their ability to distinct
between different personality traits. Since selfie taking is
such a huge phenomenon, we perceive this research as
a primary exploration that should be extended to ensure
a deeper understanding of the different selfie motives
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In this diary investigation, over 2 weeks we monitored the intensity of selfie posting
among 292 Facebook users (60% females), aged between 18 and 50, to estimate
the extent of selfying’s day-to-day variability and its predictors. The obtained effect
was large; 64% of the variability in selfying was located within rather than between
individuals. Day-to-day changes in creative activity explained a significant proportion of
selfying, similarly as previous creative achievement did. At the same time, intelligence
was negatively linked to the intensity of selfie posting and moderated the relationship
between creative achievements and selfying. We discuss hypothetical links between
selfie posting and the situational and individual differences characteristics related to
creativity and cognitive abilities.

Keywords: selfie, creativity, creative activity, diary study, multilevel modeling

INTRODUCTION

Consider for a moment some seminal achievements in the history of art: the portrait of a man in
red chalk, attributed to Leonardo da Vinci; a collection of Pablo Picasso’s self-portraits showing
evolution of his artistic style; or a dozen of Vincent van Gogh’s self-portraits, with their famous
mirror-like character. Now, let us switch to XXI century with its new technologies, smartphones,
Facebook posts, and Twitter tweets. And here’s the point: would Leonardo, Picasso, or van Gogh
be selfying instead of self-portraying today? Do selfies hold any creative value or should they
be perceived exclusively as a proof of narcissism and vanity (Sorokowski et al., 2016)? These
provocative questions inspire our endeavors presented in this article.

This paper explores the selfie phenomenon, but does not focus on Leonardo’s or Picasso’s
selfies. Even if some links and regularities between artists’ self-portraits and naive people’s selfies
were indeed established (Bruno and Bertamini, 2013, but see also Suitner and Maass, 2007), our
intention is — by no means - to equate selfies with self-portraits. We focus on a complex, yet
understudied relationship between selfie posting and creative behaviors in their mundane forms.
Instead of asking about van Gogh’s selfies, we explore the direction and strength of the link between
creative activity and achievement on the one hand and the intensity of selfie posting on the other.
What are the theoretical connections - if any — between creativity and selfying that make any
empirical links plausible at all? Should we consider taking and posting selfies as even a potentially
creative behavior, or quite the opposite, as a proof of algorithmic, repetitive, and unoriginal activity
characterized by a low level of social value? We explore these questions further in this introduction.
First, however, we briefly review the state of the art in selfies research, specifically highlighting the
findings that informed our inquiry. Next, we present the benefits of analyzing selfies as a situated
phenomenon and the need of ecological momentary assessment (EMA) in selfies research.
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WHO IS SELFYING AND WHY: KNOWNS
AND UNKNOWNS

To paraphrase Hermann Ebbinghaus famous saying, selfying
has a long past, but only a short history. The first selfie was
likely taken in 1840 and is attributed to Robert Cornelius: an
American amateur photographer and Charles Wheatstone: an
English inventor. However, only recently selfies have gathered
popularity thanks to the growing availability of smartphones with
the reversed camera option (Dhir et al,, 2016). Consequently,
also scholarly works on selfies flourished only in the last decade
searching for predictors of selfie posting (Sorokowski et al., 2015)
or demographic differences between people posting more or
fewer selfies (Dhir et al., 2016).

Although selfies are becoming more and more popular among
social media users, it does not mean they are common. Quite
the opposite: a recent summary of the selfiecity project' (Tifentale
and Manovich, 2016) estimated the number of selfies in all
social media sites at only 4% of all photos posted. A look at
scholarly works on selfies confirms these estimations; indeed,
selfies’ distribution is usually very skewed, with a huge majority
of users declaring taking none or only a few selfies, and a
clear minority selfying intensively. Such distribution forms an
analytical challenge, as typical regression or correlation-based
techniques are not robust enough to deal with non-normal
distribution. Poisson models or log-transformations are required
to handle such a pattern effectively.

Previous studies bring a list of well-corroborated findings
regarding selfies. Not surprisingly, selfies were found to be more
typical for younger than older social media users (Dhir et al.,
2016). Females post more selfies than males (Dhir et al., 2016),
although this effect seems to be moderated by selfie type: while
selfies that present only a single person are indeed more common
among women (Sorokowska et al., 2016), in the case of selfies with
a partner or friends, differences are less profound.

What are the personality predictors of selfie posting? Previous
studies established a number of selfies’ correlates, but usually
these links are, at best, mediocre. Among big five personality
factors (McCrae and Costa, 1997) only extraversion seems to
be related to selfying, but the effect size of this link is weak
(Sorokowska et al., 2016). Indeed, previous studies had found
extraversion to be related to general Facebook activity, which,
in turn predicts posting photos (Correa et al., 2010; Gosling
et al.,, 2011). The remaining Big Five traits, i.e., agreeableness,
neuroticism, conscientiousness, and openness to experience seem
to be unrelated to selfying, although future studies would benefit
from a more facet-or-aspect-level analysis of personality in this
respect (DeYoung et al., 2007).

Previous studies have also examined a range of other
personality-related characteristics as selfying’s predictors. For
instance, it was hypothesized that self-esteem may influence the
intensity of selfie-posting, yet previous studies bring equivocal
findings - while some researchers (Nadkarni and Hofmann,
2012) posit that higher self-esteem should translate into more
intensive presentation in social media, others demonstrate that

Lselfiecity.net

lowered self-esteem leads to a more intensive social media
practices (Mehdizadeh, 2010). A recent large investigation
(Sorokowska et al., 2016) found self-esteem to be unrelated to
selfie posting — the one and only positive relationship (r = 0.19)
was observed among males whose self-esteem was correlated with
own selfie posting - a relationship between posting group selfies
or selfies with a partner was unrelated to self-esteem in either
males or females.

Likely, the most promising line of research in the selfie
literature focuses on the dark personality characteristics as its
predictors. These studies include exhibitionism (Sorokowska
et al,, 2016), histrionic personality (Sorokowski et al.,, 2016),
or narcissism (Sorokowski et al., 2015). Consistently with the
predictions, in several studies people who posted selfies were
found to be higher in narcissism, exhibitionism, and histrionic
personality. Two things, however, are important to note. First, the
effect size of the links observed was usually tiny. A large sample
size made these correlations or regression coefficients statistically
significant, however, with coefficients in their 20s there is a
lot of room for exceptions. Second, the positive links between
narcissism-related traits and selfying were much more consistent
among men than women. Hence, paradoxically, although females
are more intensive selfie takers and posters, we know less about
the causes of their selfying.

Finally, almost all recent studies on selfies have utilized cross-
sectional designs (see Guazzini et al., 2016, for an exception).
Participants are usually asked how many selfies they posted on
social media or how intensively they are usually selfying. We
believe, however, that the most promising research strategy is
to analyze selfies as a situated phenomenon. Are people selfying
because they are narcissistic or because they are in a place and
a moment that they would like to share with their friends? Or
perhaps both? Aren’t situational factors - moment-to-moment
or day-to-day activity — at least equally as important in explaining
the phenomenon of selfie posting? In the study, we present below,
we decided to explore this opportunity and focus on selfies as
a changeable phenomenon that differs from day to day. Among
potential daily predictors of selfying, we see the role played by
creative activity. Yet, why and how can creativity be related to
selfies? We discuss this issue below.

(UN)CREATIVE SELFIES?

Creativity is understood as a human capacity that allows people to
produce ideas and artifacts that are both novel and appropriate.
Although creativity scholars often omit the explicit definition of
their main construct of interest (Plucker et al., 2004; Silvia, 2014),
two aforementioned elements: novelty (originality) and value
(usefulness, quality) are perceived as critical definitional criteria
for creativity: ingredients of the so-called standard definition of
creativity (Runco and Jaeger, 2012). Several additional criteria
of creativity were proposed, including surprisingness (Simonton,
2012), esthetics and authenticity (Kharkhurin, 2014); potential
(Corazza, 2016); or - long before - transformational power
and condensation of meaning (Jackson and Messick, 1965). The
last six decades of research within cognitive and personality
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psychology have also established several traits predictive of
creative thinking and problem solving. It was demonstrated that
intelligence forms an important, perhaps even necessary, yet
not sufficient condition of creativity (Silvia, 2015; Karwowski
et al, 2016). Similarly, the role of certain personality traits,
mainly openness (Feist, 1998), but also psychoticism (Eysenck,
1995; Acar and Runco, 2012) has been replicated by different
labs. Regarding motivational characteristics, there is a widely
held consensus that intrinsic motivation is fruitful for creativity
(Amabile, 1996), although rewards and extrinsic influences may
be conducive to creative thinking as well (Eisenberger et al., 1998;
Byron and Khazanchi, 2012). The role of creative self-efficacy -
or more generally — creative self-beliefs, has been demonstrated
as well, showing how creative self-efficacy, creative personal
identity (Jaussi et al., 2007), creative metacognition (Kaufman
and Beghetto, 2013), and creative mindsets (Karwowski, 2014;
Karwowski and Brzeski, 2017) explain a significant portion of
variability in creative efforts, activities, and achievements. Last
but not least, two distinctions are relevant for understanding
creativity. The first distinguishes between creative potential and
creative activity or achievement. Creative potential is a complex
and multifaceted category of cognitive processes and personality,
including divergent thinking (Baer, 2014), creative imagination
(Dziedziewicz and Karwowski, 2015), openness to experience
(Silvia et al., 2014), or curiosity (Karwowski, 2012). Creative
activity denotes time and effort put into different domains: be it
science, art or everyday creativity. Finally, creative achievement
denotes observable and socially recognized accomplishments -
published poems, received patents or awards - all the way
to the Pulitzer or Noble Prize. Another relevant distinction
differentiates levels of creativity: a personal insight typical
for mini-c creativity, via little-c creative solutions important
for everyday problem solving, to Pro-c — creative activity in
professional activity, and all the way to Big-C creativity: eminent
form of creative achievements (Kaufman and Beghetto, 2009).

How could creativity and selfying be related? One line of
reasoning would put narcissism as a bridge between them. As we
already highlighted, narcissism predicts selfying, at least among
men. But although the links between creativity and narcissism
have been hypothesized for decades (Raskin, 1980), empirical
evidence is, at best, equivocal. While some studies demonstrated
consistent and robust links between narcissism and self-reported
creativity (Furnham et al., 2013; Jonason et al.,, 2015; McKay
et al., 2016), the relationship between narcissism and divergent
thinking, creative problem solving (Goncalo et al., 2010), or
creative achievement (Jonason et al., 2015) is weaker and less
consistent. Therefore, although the relationships “creativity-
narcissism” and “narcissism-selfying” may lead to expecting
associations between creativity and selfying as well, this rationale
is not void of problems.

Covariance of creativity and selfying is also easily inferred
from a long tradition of studies that utilize the autophotographic
methodology. Autophotography, described in the writings of
Ziller and Lewis (1981), Ziller and Rorer (1985) and Ziller
(1990/2000), asks participants to take a set of photos that describe
their identity and respond to the question “who are you?
Crucially for our argument here, in dozens of investigations

Dollinger et al. (1996) and Dollinger and Dollinger (2003)
demonstrated fruitfulness of autophotography for studying
creativity. They convincingly profiled less creative individuals
as those who portray themselves in one-dimensional ways,
while observing that more creative people’s photo-essays are
not only different, but also much more integrated (Dollinger
et al., 1996; Dollinger and Dollinger, 2003). Dollinger described
these more metaphorical and esthetically sensitive photo-essays
as individualistic, and found consistent correlations between
individuality and creativity. It is important to note, however,
that for Dollinger a selfie is an antonym rather than synonym of
highly individualistic photo-essays. As Dollinger (2017, p. 347)
put it: “If selfies are included in photo essays—selfies as they are
usually portrayed in the media—they would likely result in a low
score on individuality/richness.” Although indeed, typical selfies
seem to be more imitative and algorithmic than metaphorical
and esthetically appealing, this claim is yet to be empirically
examined. This is not exactly our aim here, however: as we
have mentioned above, it is not our goal to analyze selfies
content. Instead, we explore the dynamic links between day-to-
day creative behaviors and selfying.

THE PRESENT STUDY

To estimate the level and factors that stand behind intra-
individual variability in selfying, we decided to conduct a diary
study instead of running the most common cross-sectional
studies. Such microlongitudinal approach allows for including
within-person predictors such as day-to-day activity as well
as several between-person variables, i.e., cognitive abilities,
creative achievement or demographic controls. We are primarily
interested in the scope of day-to-day variability in selfying,
but also in the role played by day-to-day creative activity in
different domains and previous creative achievement (measured
as a between-person variable) for selfying. We hypothesize that
creative activity in art-related domains, and - especially - an
activity typical for everyday behavior in spheres related to social
media - like blogging or taking photos, will predict the intensity
of selfie posting.

MATERIALS AND METHODS

Participants

A total of 292 Polish adults (174 women), aged between 18
and 50: Mage = 32.77; SDyge = 8.72) participated in this 2-
weeks diary study. All participants were recruited from a larger
cross-sectional study (N = 803) in which between-level variables:
intelligence and creative achievement were measured (about
2 months before the diary study). In the current investigation, we
only use data from those of our participants who kept the diary
active for no less than a week out of 14 days (M = 11.68 days,
SD = 1.43, range 7-14 days) and were active Facebook users,
i.e., declared using Facebook on these days with at least minimal
activity every day. The participants were members of an online
research panel led by the Millward Brown Poland research
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company (including close to 100,000 Poles - a representative
nationwide sample of Internet users) whose members take part
in various research programs once or twice per year. Participants
received remuneration for their participation in the form of a
voucher valued at 100 PLN (~25 euro).

Measures

Between-Person Measures

Intelligence

To measure intelligence, we selected 30 items developed within
the International Cognitive Ability Resource Project (IPAR;
Condon and Revelle, 2014). There were ten matrix reasoning
items, 10 mental rotations items, seven letter series items, and
three overall reasoning items. Reliability of the overall score was
good (a0 = 0.87).

Creative achievement

To quantify the level of participants’ previous creative
achievement we used Creative Achievement Questionnaire
(CAQ; Carson et al,, 2005). CAQ measures creative activity in 10
domains: (a) visual arts; (b) music; (c) dance; (d) architecture;
(e) writing; (f) humor; (g) inventions; (h) science; (i) theater
and film; and (j) kitchen. The total score was skewed (M = 6.28,
SD = 7.35, skewness = 2.26, kurtosis = 5.69), which is
typical for CAQ distribution (Carson et al., 2005; Silvia et al.,
2012). Therefore, we log-transformed it (skewness = 0.16,
kurtosis = —0.38) for multivariate analyses.

Between-person controls
We controlled for participants’ age and gender.

Within-Person Measures

Creative activity

Each day, participants rated the intensity of their engagement in
15 different activities, using a 7-point Likert scale (1 = not at all,
7 = very intensively).

Selfying
Participants rated the intensity of selfie posting during the day,
using a 7-point Likert scale (1 = not at all, 7 = very intensively).

Within-person controls
We controlled for weekday (versus weekend) and day-to-day
variability in Facebook usage.

Procedure

After responding to the invitation to participate in a study,
participants completed the informed consent form. For 2 weeks,
they completed an online daily diary accessible between 6:00 p.m.
and 11:00 p.m.

RESULTS

We proceeded with data analysis in three steps. After an
initial overview of descriptive statistics and correlations between
variables, we reduced the number of within-person variables
using confirmatory factor analysis (CFA). Then, we estimated

the level of within-person (day-to-day) and between-person
variability in selfying as well as its situational and individual
predictors.

Descriptive statistics and intercorrelations between Level-
2 (between-person) variables are presented in Table 1, while
Table 2 shows descriptive statistics for Level-1 (within-person)
variables.

Posting selfies (aggregated across all days of the diary study)
was positively linked to the intensity of Facebook usage, Pearson’s
r = 0.30, Spearman’s p = 0.34, previous creative achievement (in
the case of raw CAQ score r = 0.30, p = 0.13; in the case of log-
transformed CAQ r = 0.24; p = 0.13) and negatively to the level
of intelligence, r = —0.18; p = —0.25 (all ps < 0.05). Although
these initial findings are in line with our expectations, they tell us
little about intra-individual-day-to-day variability. Therefore, in
the next step we focused on within-level analyses.

Data Reduction

To reduce the number of within-person variables, we factor-
analyzed creative activity variables while controlling for the
clustered data at hand (days nested within participants) using
Mplus 7.11 and maximum likelihood estimator with robust
standard errors. A three-factor CFA model with creative activity
in art, science, and everyday creativity fit the data well according
to usually applied criteria (Hu and Bentler, 1999), such as
confirmatory fit index (CFI) = 0.945; Tucker Lewis Index
(TLI) = 0.932, and root mean square error of approximation
(RMSEA) = 0.019; and 90% CI:0.015,0.022 (see last three
columns of Table 2 for factor loadings).

Strikingly, selfie is a rare phenomenon even among Facebook
users — only 13% of participants declared posting some selfies
during the last 14 days, having an average estimated intensity
only slightly higher than 1 (1.25) on a 7-point intensity scale.
As expected, selfie posting distribution was skew (Figure 1, Left),
following a Poisson distribution, similarly as in previous studies
(Sorokowski et al., 2016). Creative activity had a similar pattern -
among fifteen different activities analyzed, only cooking achieved
amean higher than 2 on a 7-point scale, and some activities - e.g.,
designing clothing items, creating choreographies, composing
music pieces — were almost completely missing (means only
slightly higher than 1, with a mode category being 1 = not at all).
Such distribution, however, resembles a pattern that is typical for
creative activity (Jauk et al., 2014).

Poisson distribution of the main variables of interests,
especially the dependent variable of the intensity of posting
selfies informed our decision to proceed with multilevel Poisson
regressions. In the first step, however, we estimated an empty
multilevel model to obtain the overall level of day-to-day
variability in selfying. The intra-class correlation coeflicient
(ICC) was estimated at 0.36. In other words, 36% of the obtained
variability came from between-person differences, while the
remaining 64% (1-ICC) was located within person or between
days (Figure 1, Right). Such a substantial level of intra-individual
variability not only justifies our decision to use the multilevel
modeling, but is also interesting on its own rights; it demonstrates
that selfie posting is to a large extent situation-depended and
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TABLE 1 | Descriptive statistics and correlations among between-person variables.

Min Max M SD Skew Kurt 1 2 3 4 5 6 7
1 Selfie 1.00 4.45 1.25 0.52 3.44 13.89 1 0.30**  —-0.18™ 0.30"* 0.24*  —-0.04 —0.02
2 Facebook 1.54 6.80 3.04 1.07 0.90 0.63 0.34** 1 —0.12* —0.01 -0.02 —0.05 —0.20**
3 Intelligence 0.04 1.00 0.49 0.20 0.13 —0.55 —0.256" —-0.12* 1 0.13* 0.20% 0.1 —0.13*
4 CAQ 0.00 42.00 6.28 7.35 2.26 5.69 0.13* 0.02 0.20* 1 0.88*  —-0.07 —0.13*
5 CAQ-log 0.00 3.76 1.59 0.88 0.16 —0.38 0.13* 0.01 0.20** 0.99** 1 —0.06 —-0.11
6 Gender 1(M) 2 (F) 60%F - - - 0.01 —0.04 —0.10 —0.06 —0.06 1 0.06
7 Age 18 50 32.77 8.72 0.35 —0.95 0.01 —-0.21**  —-0.13* —0.11 —0.11 0.08 1

N = 292; Selfie = the aggregated (daily average) number of selfies from diary module aggregated across all days of the diary study; Facebook = the aggregated
(averaged) intensity of Facebook usage from diary module; CAQ, Creative Achievement Questionnaire (raw score); CAQIog, log transformed score in Creative Achievement
Questionnaire; Gender was coded 1 = male, 2 = female; Skew, Skewness; Kurt, Kurtosis. Pearson’s rs are presented above the diagonal; Spearman’s ps below diagonal.

*p < 0.05; **p < 0.01.

TABLE 2 | Descriptive statistics and factor analyses results for within-person variables.

M SD Art factor Science factor Everyday factor
Selfie 1.25 0.78
Selfie2 13% -
Facebook 3.04 1.52
Designing clothing items 1.09 0.49 0.76
Creating choreographies/dancing 1.10 0.55 0.69
Writing, e.g., poetry, short stories, novels, theatrical plays 1.15 0.67 0.61
Writing press articles (including e.g., columns) 1.13 0.65 0.56
Designing buildings/interiors 117 0.7 0.56
Composing musical pieces/playing music 1.12 0.59 0.55
Painting/drawing/sculpting 1.20 0.78 0.54
Preparing for public speeches/giving public speeches 1.21 0.78 0.49
Creating websites 1.156 0.69 0.67
Programing/creating computer programs 1.17 0.74 0.61
Writing scholarly papers 1.16 0.73 0.51
Solving technical/scientific problems 1.66 1.35 0.39
Creating online blog(s) entries 1.23 0.79 0.67
Taking photos/making videos, e.g., with a phone 1.68 1.09 0.44
Cooking based on one’s own recipes 2.10 1.64 0.27

N = 8356 occasions (occasion = Number of Days x Number of Participant). Seven point Likert scale (1 = not at all, 7 = very intensively) was used for all variables except
for Selfie2, which was binary coded. Selfie = raw variable describing selfying’s intensity across occasions (7-point Likert scale); Selfie2 = dichotomized (0 = no, 1 = yes)

variable describing selfying.

looking for those aspects of a situation that may cause or predict
selfie posting is especially relevant.

The initial multilevel model (Table 3, Model A) included
five within-person and four between-person predictors. More
specifically, we regressed the intensity of selfying on the following
within-person variables: the intensity of Facebook usage that day,
week-versus-weekend (binary coded), as well as three factors
describing creative activity obtained in the CFA: the creative
activity in artistic, scholarly, and everyday domains. All these
variables (except the dichotomously coded weekend) were group-
mean centered around each person’s mean to model changes
around each person’s typical behavior across all days. Between-
person predictors included two controls: sex and age as well as
intelligence and creative achievement. These variables (except the
binary coded sex) were grand-mean centered.

Day-to-day variability in selfie posting has been positively
linked to the overall intensity of Facebook usage. Selfies were

also more often posted on weekends than weekdays. Importantly,
though, and consistently with our hypotheses, selfying was
positively predicted by the engagement in creative activity in arts
and everyday creative behavior such as blogging or taking photos.
In the case of everyday creative activity, the effect size of these
differences was substantial (standardized estimate = 0.65). Sex
or age did not differentiate the intensity of selfie posting, but
intelligence and previous creative achievement did. Strikingly,
their effects were opposite; while we have observed a clear
and strong positive effect of previous creative achievement on
selfying, the effect of intelligence was negative.

For exploratory purposes, we examined several cross-level
interactions, but the effect of art-related and everyday creativity
on selfie posting was robust: it held among males and
females, older and younger participants, people with higher and
lower intelligence, and participants with or without previous
creative achievements. We have also tested the between-person
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FIGURE 1 | The distribution (Left) and day-to-day (within person) variability illustrated on 30 randomly selected participants (Right) of selfie posting.
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TABLE 3 | Multilevel models explaining the intensity of selfying.

Predictors Model A Model B
B (SE) Stand Est B (SE) Stand Est
Within-person predictors
Facebook 0.03 (0.009) 0.29%** 0.03 (0.009) 0.29%**
Weekend (0 = no, 1 = yes) 0.06 (0.022) 0.21** 0.06 (0.022) 0.21**
Artistic creative activity 0.19 (0.039) 0.36™** 0.19 (0.04) 0.36™**
Everyday creative activity 0.14 (0.023) 0.65%** 0.14 (0.023) 0.66***
Scientific creative activity 0.04 (0.026) 0.13 0.045 (0.027) 0.14
Between-level predictors
Sex(1=M,2=F) —0.05 (0.05) —-0.17 —0.05 (0.05) —-0.17
Age —0.001 (0.003) —0.07 —0.002 (0.003) -0.10
Intelligence (1Q) —-0.51 (0.12) —0.76%* 0.08 (0.17) 0.1
Creative Achievement (CAQ) 0.13 (0.03) 0.81%** 0.29 (0.07) 1.76%*
1Q x CAQ — - —0.36 (0.10) —1.50%**

Bs are unstandardized Poisson regression coefficients with robust standard errors (SE) from multilevel modeling that reflect the estimated average within-person

relationship for the sample.

interaction of Creative Achievement x Intelligence (Table 3,
Model B). This interaction was indeed statistically significant.
Using the Hayes (2013) process, we explored this interaction
further’. More specifically, although the direction of the
interaction term suggested that the positive effect of creative
achievement on selfie posting may be more profound
among less intelligent participants, the Johnson-Neyman
technique (Hayes, 2013) has demonstrated that the positive
link between previous creative achievement and selfie
posting was observed among those 77% of participants
whose intelligence was almost one standard deviation
above mean or lower (an equivalent of 112 points on the
IQ scale; see Figure 2, Left). Indeed, the observed effect
of creative achievement on selfies was significant among

2As this cross-product effect was observed between Level-2 (between-person)
variables, we decided to aggregate the number of selfies within individuals (sum
they up) and conduct these analyses on Level-2 (person) data.

individuals with intelligence up-to-almost-one-standard-
deviation above the mean, while it disappeared among those
whose intelligence level was within the upper 23% (Figure 2,
Right).

DISCUSSION

Is selfying really so common as media seem to suggest? Is it
driven primarily by selfiers’ psychological characteristics or is it
rather situation-dependent? Is selfie posting related to creativity,
and if yes, then how? This diary study explored these questions
with the aim of looking at the selfies phenomenon from a slightly
different angle than previous research did. More specifically, we
were interested in selfies’ dynamic and intra-individual rather
than between-individual predictors. Although the findings of this
study generally replicate those of previous research, at least some
of our results may form an extension of this line of inquiry.
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Similarly as in previous research’ (see Tifentale and Manovich,
2016; also Sorokowski et al., 2016), our study confirms that
selfying, especially intensive selfying, is a rare phenomenon.
Despite its growing popularity and media attention, a vast
majority of social media users do not post selfies at all. Across the
2 weeks of our investigation, only 13% of all participants declared
posting selfies, with a clearly skew distribution: even those who
selfied, did it once or twice in 2 weeks. That pattern has both
methodological and substantial implications. Methodologically,
controlling for this severe skewness is necessary to obtain
unbiased estimates. Substantially, an extremely small group of
intensive selfie-takers forms a challenge for understanding this
niche better. Future studies, then, should apply comparative
designs focused specifically on intensive selfie takers.

Consistently with our expectations, the day-to-day variability
of selfie posting was visibly (in this investigation: two times)
higher than its between-person variance. In other words, to
understand selfying, we should focus on the dynamic, situational
factors rather than (or at least equally to) on stable, psychological
characteristics. This finding seems logical; after all, people are
often selfying to share their special moments with others or show
places they visit. Indeed, we were able to demonstrate that selfying
was more profound on weekends than on weekdays and when
people spent more time on Facebook. Interestingly, though, daily
creative activity within the domain of widely understood art-
related activities and especially during everyday creative activities
was positively linked to the intensity of selfying. Those who
painted, blogged, or composed music posted more selfies the
day they engaged in creative activity. Creative activity in science-
related spheres was unrelated to selfying. The creativity-selfying
association was also visible on a person level - those social
media users who had higher creative achievement selfied more
than those with little or no achievement. At the same time,
however, intelligence negatively linked to selfying and qualified
the relationship between creative achievement and selfying -
only among people with an IQ-equivalent of up to about one-
standard-deviation-above-the-mean was this link significant.

3selfiecity.net

The links we observed obviously require replication and a
sound theoretical explanation. Here, we discuss some plausible,
even if a bit speculative explanations of obtained associations
with the hope to inspire future investigations. More specifically,
we see four potential mechanisms that may stand behind the
relationships obtained and that should be more thoroughly
examined in future studies.

The first argument for the links between creative activity
and selfying may stem from previously discussed correlations
between narcissism and creativity (Goncalo et al., 2010) and
narcissism and selfying (Sorokowski et al., 2015). Although
previous studies provided mixed findings regarding the
narcissism-creativity association, we believe that this possibility
should not be ignored. Creativity requires an authentic rather
than hubristic pride (Damian and Robins, 2013), but more
narcissistic, hubristic pride may also associate with creativity
under certain conditions. For instance, Damian and Robins
(2013) showed that in the condition of anger, creativity and
hubristic pride were positively related. Therefore, future studies
would benefit not only from controlling for participants’
narcissism in creativity-selfying studies, but also from measuring
narcissism in a more detailed way, including its facets, to uncover
more subtle relationships.

The second potential mechanism and line of future inquiry
is related to emotions as factors responsible for - or at least
qualifying - the relationship between creativity and selfying.
Previous studies, including those based on EMA (Silvia et al.,
2014; Conner and Silvia, 2015), demonstrated that everyday
creative behavior is linked to positive, active emotions. Such
associations were also hypothesized in the theory of everyday
creativity (Richards et al., 1988) and are generally widely accepted
in the psychology of creativity (Silvia et al., 2014, but see also Baas
et al., 2008, 2011). Therefore, one may expect positive emotions
to stand behind both creative activity and selfie posting. It
should be noted, however, that although the relationship between
creativity and positive emotions is likely reciprocal, creativity
theories perceive emotions as a cause of creativity rather than
vice versa. It is striking, because in the case of selfie posting the
opposite direction seems more plausible. Therefore, it is positive
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emotions that lead to selfie-posting rather than selfie-posting
building positive emotions even if such a hypothesis cannot be
fully refuted so easily. So future studies, ideally longitudinal or
microlongitudinal, may want to examine the extent to which
positive emotions mediate the relationship between creativity and
selfie posting or whether it is creative activities that mediate the
relationship between positive emotions and selfying. Eventually,
it is obviously possible as well that positive emotions and
creativity predict selfie posting independently from each other.

The third possibility may consider selfying as a natural
consequence or even epiphenomenon of the higher level of
activity caused by openness and extraversion and consequently
plasticity: the personality meta-factor they form together
(DeYoung, 2006). Previous studies consistently confirmed that
openness is critical for creative functioning (Feist, 1998;
Puryear et al., 2016), while the role of extraversion is much
more prominent in the case of self-reported creativity-relevant
characteristics, such as creative self-efficacy (Karwowski and
Lebuda, 2016). Therefore, it could be argued that selfying is a sub-
product of higher activity and a search for different activities and
hobbies (Wolfradt and Pretz, 2001). This expectation, however, is
weakened by inconsistent and usually weak correlations between
selfying and personality. Although indeed, extraversion does
predict selfie posting, openness is usually unrelated to selfying.
Again, future researchers may want to include an even wider
measurement of openness — not only including its aspects
(DeYoung et al., 2007), but also specific types of openness
(Kaufman, 2013; Kaufman et al., 2015) that predicted creativity in
previous studies. As these types of openness differently predicted
creative behavior across domains, we are approaching the final
point: the issue of domain-specificity versus domain-generality
of creativity.

Thus, the fourth point may highlight the domain-specific
relationship between creative functioning and selfying. Indeed,
in our study we found a robust relationship between selfying and
everyday creativity, significant and weaker links between selfying
and art-related creative activity, and virtually no relationship
between selfie posting and scientific creativity. At the between-
person level, although selfying was positively related to the total
score of the CAQ, its relationship with intelligence was negative.
It suggests that while some forms and domains of creativity -
mainly art-based and everyday — may be positively related to
selfie posting, other - science-related - are either unrelated or
even negatively related to selfying®. Scientists and artists differ in
terms of their personality (Feist, 1998); different personality traits
predict creative achievement in art and science (Kaufman et al.,
2015). Even if selfies themselves are rarely artistically creative,
artistic activity was positively related with selfying. Again, this
opens an intriguing opportunity for future studies. What makes
art-related creativity related to selfie posting? Is it a matter of

% As the total score of the CAQ is aggregated across different domains, we tested
our reasoning in a separate regression on aggregated, between-person level data.
We regressed selfying on 10 CAQ domains. The model explained 20% of selfies
variability and, as hypothesized, significant predictors were those that related
to art rather than science. More specifically, selfying was predicted by creative
achievements in music (B = 0.21; p < 0.001), dance (B = 0.15; p = 0.007),
architecture (f = 0.19; p = 0.003), and theatre ( = 0.18; p = 0.006).

personality characteristics of people who engage into artistic
activity or perhaps selfies are still sometimes creative? This
question becomes even more important if we keep in mind the
role of such everyday activities as blogging, taking photos, or
designing new clothing items for selfie posting. There are good
reasons to believe that selfying, together with these activities, may
form a specific syndrome of behavior, a more typical one for
young people and not void of creative elements.

Strengths and Limitations

The findings we have presented should be interpreted in light of
advantages and limitations of the current investigation. Among
its strengths, we see applications of the EMA methodology, i.e.,
the use of a diary study with several within- and between-person
predictors. It allowed us to demonstrate that selfying is situation-
dependent and within-person variables should be included in
studies” designs to better understand why, when, and what are
people selfying for.

The main weakness of this study may be seen in a relatively
straightforward measurement of the main dependent variable,
meaning selfie posting. Future studies should include more
detailed sets of questions regarding the different types of selfies.
Most importantly, however, future investigations should allow
for analyzing selfies’ content. Following an interesting take of
the selfiecity project® (Tifentale and Manovich, 2016), it would
be interesting to see not only whether creative behavior predicts
selfie posting, but also to assess the creativity of selfies. Using big
data available in social media may make such a research project
possible.
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Taking selfies is now becoming a standard human habit. However, as a social
phenomenon, research is still in the fledgling stage and the scientific framework is sparse.
Selfies allow us to share social information with others in a compact format. Furthermore,
we are able to control important photographic and compositional aspects, such as
perspective, which have a strong impact on the assessment of a face (e.g., demonstrated
by the height-weight illusion, effects of gaze direction, faceism-index). In Study 1,
we focused on the impact of perspective (left/right hemiface, above/below vs. frontal
presentation) on higher cognitive variables and let 172 participants rate the perceived
attractiveness, helpfulness, sympathy, dominance, distinctiveness, and intelligence, plus
important information on health issues (e.g., body weight), on the basis of 14 3D faces.
We could show that lateral snapshots yielded higher ratings for attractiveness compared
to the classical frontal view. However, this effect was more pronounced for left hemifaces
and especially female faces. Compared to the frontal condition, 30° right hemifaces were
rated as more helpful, but only for female faces while faces viewed from above were
perceived as significant less helpful. Direct comparison between left vs. right hemifaces
revealed no effect. Relating to sympathy, we only found a significant effect for 30° right
male hemifaces, but only in comparison to the frontal condition. Furthermore, female 30°
right hemifaces were perceived as more intelligent. Relating to body weight, we replicated
the so-called “height-weight illusion.” Other variables remained unaffected. In Study 2,
we investigated the impact of a typical selfie-style condition by presenting the respective
faces from a lateral (left/right) and tilted (lower/higher) vantage point. Most importantly,
depending on what persons wish to express with a selfie, a systematic change of
perspective can strongly optimize their message; €.g., increasing their attractiveness
by shooting from above left, and in contrast, decreasing their expressed helpfulness
by shooting from below. We could further extent past findings relating to the height-
weight illusion and showed that an additional rotation of the camera positively affected
the perception of body weight (lower body weight). We discuss potential explanations
for perspective-related effects, especially gender-related ones.

Keywords: selfie, viewing perspective, personality assessment, optimization, height-weight illusion, perspective,
perception bias, face processing
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Schneider and Carbon

Impact of Perspective on Higher Cognitive Variables

INTRODUCTION

Taking selfies is a well-known but still poorly investigated social
phenomenon. In contrast to a classical portrait, it refers to a
self-portrait picture taken by ourselves using e.g., the frontal
camera of a smartphone and allows us to control important
photographic and compositional aspects such as perspective,
which has a strong impact on perceptual factors (e.g., variation
of the assessed weight, the so-called “height-weight illusion”,
see Schneider et al., 2012). It is assumed that taking selfies has
now become an important social phenomenon for expressing
individual values and personality traits, showing off and sharing
the current mood (see e.g., Sorokowska et al., 2016). Despite
the high degree of relevance, there is only sparse research
that has investigated whether selfies and related self-portraits
serve as a valid predictor for personal traits (see e.g., Qiu
et al, 2015; Teijeiro-Mosquera et al., 2015). More precisely,
the “nature of selfies” is not well-investigated: It is suggested
that viewing perspective/head rotation and picture details make
a selfie different to a classical portrait (see e.g., Bruno and
Bertamini, 2013; Bruno et al., 2014; Yeh and Lin, 2014). Other
research relating to selfies has revealed that they can serve as
valid cues for a respective person’s personality traits (Qiu et al.,
2015). More precisely, Guntuku et al. (2015) analyzed several
visual cues (so-called “mid-level cues”) relating to the selfie-
taker’s personality (such as facial expression, photo location,
Photoshop editing, amount of body visible etc.) and found that
Agreeableness—in the sense of the Big-Five personality factors
which are described as personality traits manifesting themselves
in individual behavioral characteristics that are perceived as
kind, sympathetic, cooperative, warm, and considerate—(see
Thompson, 2008) was negatively correlated with camera height
(agreeable individuals are more likely to take selfies from
below). They further found that Conscientiousness—in the
sense of the Big-Five which are described as personality traits
manifesting themselves in individual behavioral characteristics
such as being neat and systematic; also including such elements
as carefulness, thoroughness, and deliberation—(see Thompson,
2008) was negatively correlated with private locations. Guntuku
et al. (2015) argue that conscientious people do not like to
expose their private space in the background. The authors
further revealed that Neuroticism is negatively correlated with a
duckface expression. However, a clear conclusion based on this
resulting data pattern remains unclear. Evidence from research
investigating whether faces provide valid predictions about
personality related variables suggests that people seem to have
high interrater consensus (in case of frontal facial presentations),
but only when context information (e.g., expression, clothing,
background, or speech) is visible. For example, Nestler et al.
(2012) used standardized photographs and demonstrated that
extraversion—in the sense of the Big-Five personality factors
which are described as personality traits manifesting themselves
in individual behavioral characteristics that are perceived as
outgoing, talkative, and energetic behaviors—(see Thompson,
2008) is associated with facial attractiveness, while openness—
what could be described by six dimensions or facets (of the Big-
Five personality factors) including active imagination (fantasy),

aesthetic sensitivity, attentiveness to inner feelings, preference for
variety, and intellectual curiosity (see Costa and McCrae, 1992)—
is associated with the volume of the lips, and conscientiousness
is associated with facial femininity. In another study using
full-body images Naumann et al. (2009) demonstrated that
also for spontaneous poses and facial expression (in contrast
to standardized photographs), observers made quite accurate
predictions of the target’s personality. Furthermore, also dynamic
cues, such as clothing, provided valuable information for the
predicted personality (see e.g., Penton-Voak et al., 2001; Qiu
et al., 2015 for futher investigations).

For optimizing selfies in terms of what the depictions show
in regard of higher cognitive variables, we might use specific
perspectives—a method established for a very long time in the
field of classical portrait photography. It was shown within a
wide spectrum of research approaches that such higher cognitive
variables can change the attitude and behavior toward the
depicted person. For instance, facial attractiveness was revealed
to positively affect gaze behavior (e.g., longer gaze duration,
larger cone of gaze etc.) in human beings (see e.g., Maner et al,,
2003, 2007; Leder et al., 2010, 2016; van Straaten et al., 2010;
Baranowski et al., 2016). Research in the field of social psychology
revealed that attractive individuals are perceived as more socially
capable, popular, and competent (Dion et al., 1972; Eagly et al.,
1991). They further earn more wages (Mobius and Rosenblat,
2006; Toledano, 2012), are even more likely to win political
elections (Banducci et al., 2008; King and Leigh, 2009; Berggren
etal., 2010), are sentenced more lenient by courts (Stewart, 1980),
and are associated with a higher level of bodily health (Jones et al.,
2001; Rhodes et al., 2001; Fink et al., 2006; Nedelec and Beaver,

2014).
However, past research identified perceived facial
attractiveness, masculinity, and dominance as important

cues to sexual fitness bodily health in male individuals, even
if the manner how they interact remains inconsistent (see
Penton-Voak et al., 2001 for a review). Masculine facial features
(e.g., large jaws and prominent brows) in males are suggested
to be testosterone dependent and therefore associated with
greater immunocompetence, phenotypic and genetic quality,
respectively (see e.g., Folstad and Karter, 1992; Thornhill and
Grammer, 1999). On the one hand, Cunningham et al. (1990)
as well as Grammer and Thornhill (1994) demonstrated that
masculine facial features are preferred by female observers, while
facial masculinity is highly related to the perceived dominance
in male faces across female and male observers (see e.g.,
McArthur and Apatow, 1984; McArthur and Berry, 1987; Berry
and Brownlow, 1989; Perrett et al., 1998). On the other hand,
perceived dominance is highly correlated with associated muscle
mass (Frederick and Haselton, 2007), as well as a higher level of
testosterone (Swaddle and Reierson, 2002) in male individuals.
However, scientific reports about direct effects of dominance on
the perceived attractiveness are rather inconsistent, for example,
positive effects are reported by e.g., Keating (1985), but see
Perrett et al. (1998) for reported negative effects. With respect
to viewing perspective and the perception of the associated
dominance on the basis of faces, there is evidence that raising
the head improves the perception of perceived dominance (e.g.,
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Otta et al., 1994; Mignault and Chaudhuri, 2003; Chiao et al.,
2008; Rule et al., 2012). Furthermore, Burke and Sulikowski
(2010) revealed a strong relationship between upward postures
and perceived masculinity. Results from studies investigating
effects of facial lateralization (left hemiface which is from the
owner’s perspective the left side of the face vs. right hemiface
which is from the owner’s perspective the right side of the
face) with chimaeric faces (combining one side of a face and
mirroring it to the other side) revealed that the right hemiface is
associated with higher ratings of attractiveness (see e.g., Zaidel
et al., 1995; Burt and Perrett, 1997; but see Zaidel and Cohen,
2005 who only found effects for female faces). Following these
results, we strongly expect that the showing the right cheek (right
hemiface) positively affects the perceived attractiveness of a face.
Furthermore, a face that is viewed from a lower vantage point
should be perceived as more dominant.

Relating to female individuals, Jones (1995) revealed that
faces that appear to be younger than the actual age (neotenous
faces e.g., small lower jaw and nose, and large lips) are rated
as more attractive by male raters across five populations. In a
further experiment, Jones demonstrated that manipulation of
facial features toward increased neoteny resulted in higher ratings
of attractiveness. From an evolutionary perspective, preferring
female youthful facial features by male individual was more
adaptive since neoteny is highly associated with greater fertility,
fecundity, phenotypic and genetic quality (see e.g., Thornhill
and Gangestad, 1993; Perrett et al., 1998). Beside the fact that
(primarily for female faces) the right hemiface is associated
with higher perceived attractiveness, there is also evidence for
lateralization effects on the perceived age. For example, Burt and
Perrett (1997) revealed a right hemiface bias, hence the perceived
age of the face is biased toward the right hemiface. Similarly, Hole
and George (2011) suggested that holistic face processing (in the
sense that facial parts are bound into a single “Gestalt,” see Tanaka
and Farah, 1993) plays an important role in age perception. Using
the so-called “composite face effect” (assembling the top half of
one face with the bottom half of a different face produces the
impression of a “new” face) they asked participants to estimate
the associated age of a composite face and found that participants’
estimates were significantly biased toward the age of the bottom
half of the face. Regarding direct changes of viewing perspective
(or head posture), downward pitched heads appear to be younger
and upward pitched heads appear to be older (Bruce et al,
1989). According to past research, we hypothesize a positive effect
for the right hemiface on the perceived attractiveness also for
female faces. Furthermore, with respect to the aforementioned
relationship between perceived younger age and higher ratings
of attractiveness in female faces, we cautiously assume that a
downward pitched female face is associated with higher ratings
of attractiveness.

There is also research on more “objective” variables relating
to the actual health such as the body height and weight of
the “selfied” person. It is scientifically recognized that body
shape and mass is highly related to the associated health (e.g.,
Swami and Tovee, 2005, 2008; Furnham et al., 2006; Tovee
et al., 2006) and faces also provide valid cues to body weight
and health. For example, Coetzee et al. (2009), Coetzee et al.

(2010), as well as Tinlin et al. (2013) demonstrated that facial
adiposity could be taken as a predictor of various health related
variables, such as the associated immunological competence,
cardiovascular function, frequency of respiratory infections, and
ultimate mortality. Furthermore, facial adiposity is also highly
correlated with the perceived attractiveness (Re and Rule, 2016).
Viewing perspective, which is often used as a composition
property in selfies, strongly affects the perception of these
variables (Schneider et al., 2012, 2013). However, with respect to
lateralization effects on the perceived health on the basis of faces,
there is scientific disagreement (right side of the face see e.g., Reis
and Zaidel, 2001; Kramer and Ward, 2011; Jones et al., 2012; but
see Sitton et al., 2006 for the left side of the face).

In fact, many people use perspective as a powerful technique
to enhance or optimize some further (non- health- and mating-
related) properties. Whether this is done implicitly or explicitly,
it is clear that perspective is very differently employed in selfies
and classical portraits (Bruno and Bertamini, 2013; Bruno et al.,
2014). It is assumed that turning the face to the right (showing
the left cheek: left hemiface) affects the perception of some
emotions. More precisely, the left side of the face was rated
as more emotionally expressive and emotions were perceived
more intense (see e.g., Sackeim et al., 1978; Zaidel et al., 1995;
Nicholls et al., 2002; Jones et al., 2012; Lindell, 2013a,b; Low
and Lindell, 2016). This is widely in accordance with findings
that the left cheek is overrepresented in classical portraits, see
e.g., Bruno and Bertamini (2013) and McManus and Humphrey
(1973); but also see contrasting research by Lindell (2016) who
worked on specific cases of art history (i.e., Vincent Van Gogh’s
work). However, there are still some contradictions about the
lateralization of perceptual aspects (e.g., the perception of higher-
cognitive variables), for example, see Burt and Perrett (1997)
or Jones et al. (2012). More precisely, there is some evidence
for the asymmetrical facial organization of these variables. For
example, as aforementioned, the right side of the face (right
hemiface) affects the perception of attractiveness, sex and age,
participants gaze at the right side of the face longer, whereas, the
left side is perceived as more emotional and more expressive (see
e.g., Sackeim et al., 1978; Burt and Perrett, 1997; Nicholls et al.,
2002; Butler et al., 2005; Lindell, 2013a,b). Due to the importance
of lateral effects and the non-consistent findings reported in
the literature, we have made an overview of lateralization
effects on a variety of face-relevant variables in Table 1. That
there are contradictory findings between face research and
empirical findings from the domain of selfies might underline
the hypothesis by Bruno et al. (2014) that selfies show a general
and systematic deviation from known principles of photographic
compositions.

The aim of the present study was to provide fundamental
information what impact a change of perspective has on a
variety of higher-order variables that are relevant for expressing
personality and for mating. To the authors’ knowledge, there
is no systematic investigation of how viewing perspective affects
the perception of higher cognitive variables (such as personality
variables) on basis of faces, especially for more selfie-style
conditions. Accordingly, we decided to use systematically varied
full 3D models which have a clear advantage over typical analysis
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TABLE 1 | List of research which investigated the effect of hemiface (left vs. right) on the perception of attractiveness, emotional expression (posed and spontaneous),

personality related variables, and health, showing that the results are quite far from consistent (emotional expression shows highly consistent results).

Investigated variable

Study

N

Lateralization effect”

Attractiveness

Burt and Perrett, 1997
Dunstan and Lindell, 2012
Sitton et al., 2006

Zaidel and Cohen, 2005
Zaidel et al., 1995

132 (73 female)

192 (129 female)

40

27 (15 female)/21 (14 female)
26 (16 female)

Right

Right (¢*/a"S)

Left

No effect for attractive faces
Right (¢*/5"%")

Emotional expression—posed

Borod et al., 1988

16 (0 female)

Left: happiness, surprise, sexual arousal, disgust,

fear, anger, confusion, neutral

Ekman et al., 1981 36 Left: smiling
Indersmitten and Gur, 2003 38 (19 female) Left: happiness, sadness, fear
Kowner, 1995 72 (36 female) Left: smiling
Low and Lindell, 2016 90 (70 female) Left: happiness
Moreno et al., 1990 90 Left: smiling
Nicholls et al., 2002 348 (274 female) Left: general more emotional expressive
Sackeim et al., 1978 86 (29 female) Left: neutral, sad, anger, fear, surprise, disgust,
happy
Zaidel et al., 1995 18 (9 female) Left (9*/3*): smiling
Emotional expression—spontaneous Cacioppo and Petty, 1981 50 Left: sadness
Dopson et al., 1984 34 (31 female) Left: happy, sad
Indersmitten and Gur, 2003 38 (19 female) Right: anger
Personality-related variables Jones et al., 2012 44 (25 female) Right: general higher accuracy
Kramer and Ward, 2011 32 (25 female) Right: general higher accuracy
Okubo et al., 2013 100 (50 female) Left: trustworthiness (smiling faces)

Health

Reis and Zaidel (2001)
Sitton et al. (2006)

24 (12 female)
40

Left
Right

#Left, significant higher ratings for the left side of the face from owner’s perspective (left hemiface).
Right, significant higher ratings for the right side of the face from the owner’s perspective (right hemiface).

*Controlled for gender, effect was significant.

of selfie-photographs. The factor of is not confounded with
other variables such as emotional expression, style, context
etc. and therefore, this fundamental information can be easily
transferred to statements about selfies. We investigated the
impact of systematically manipulated viewing perspectives (see
method section) on seven social- as well as health- and mating-
relevant (so called higher cognitive) variables. First of all, we
investigated attractiveness, dominance, intelligence, and body
weight as important predictors to bodily health and fitness.
Secondly, past research in the field of social psychology has
identified helpfulness or helping behavior as an important social
variable. Helping behavior (or helpfulness) as a subcategory of
prosocial behavior is intentional and it benefits another living
being or group (Hogg and Vaughan, 2013). According to the
question of the philosopher Turner (2005), whether altruistic
and helpful behavior is an anomaly in human beings, there
is a great debate across social psychologists (e.g., Campbell,
1975), sociobiologists (e.g., Wilson, 2000), and evolutionary
social psychologists (e.g., Neuberg et al., 2010). The core question
seems to be: is altruistic and helpful behavior a trait that
has evolutionary survival value? From a raw biological view,

altruistic and helpful behavior is associated with non-profitable
enhancement of the reproductive fitness of another organism at
one’s own charge. Turner (2005, p. 317) further asked: “..how
could natural selection ever smile upon organisms that sacrifice
their own reproductive fitness for another’s benefit?” However,
this behavior is also empirically observable in animals which
underlines the evolutionary importance of it: for example, some
types of fishes enter the mouths of their hosts to remove parasites
even at mortal danger (Stevens et al., 2005). From a more social
psychological view, the apparent benefit of helpful behavior in
social groups is well-documented in research (for example, the
bystander intervention, whereby a person breaks out of the role of
a bystander and helps another person in an emergency). Another
finding is provided by Baumeister et al. (1988) who revealed a
relationship between leadership and helping behavior. Leaders
seem to have a generalized responsibility providing a buffer
against the diffusion of responsibility.

Thirdly, sympathy as another important construct in
social psychology. Empathy and sympathy are often used
interchangeably. However, these terms have distinct meanings
(Lishner et al., 2011). One definition of empathy is provided by
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Hogg and Vaughan (2013) who suggest that it is the ability to
experiencing another person’s emotions, thoughts and mindset.
In contrast, sympathy is defined as a feeling of caring about
someone else’s trouble, sorrow or misfortune, but not necessarily
the feeling of sharing the same feelings of another person. It
could further be understood as a state of sharing the same
interests, attitudes, goals etc. with another person. With respect
to mating-related behavior (such as mating choice), research
revealed sympathy as an important variable. In accordance with
the so-called “homogamy hypothesis”, people tend to seek for
partners with similar hobbies, habits, interests, attitudes (e.g.,
religiosity) and mindsets (e.g., Hahn and Blass, 1997; Watson
et al., 2004; Luo and Klohnen, 2005; Perry, 2015).

Distinctiveness. Carbon et al. (2010) pointed out that this
term is somewhat ambiguously defined in research. Following
the definition of Wickham and Morris (2003), distinctiveness
can “traditionally” mean “standing out from a crowd” or,
alternatively, “deviating from the average face” (so-called
“deviation”). In the present paper, we used the traditional
definition from face research with distinctiveness as an assessment
of the salience of a face standing out of a crowd (of other faces).
With respect to research in the field of perceived attractiveness
and mating behavior, there is some evidence that symmetry,
but also averageness could be taken as a predictor to bodily
health (see e.g., Thornhill and Gangestad, 1993; Grammer and
Thornhill, 1994; Shackelford and Larsen, 1997; Jones et al.,
2001; Penton-Voak et al., 2001; Rhodes et al., 2001; Zaidel
and Cohen, 2005; Fink et al., 2006). According to Valentine’s
(1991) so-called Multidimensional Face Space Model, typical faces
(e.g., high level of averageness) are densely located near the
centroid of this face space, hence these faces are highly similar;
whereas distinctive faces are less densely clustered (Valentine,
1991; Newell et al., 1999). Thus, potential effects of rarely changes
in viewing perspective on the perceived distinctiveness could be
applied to selfie-related techniques.

The finding of evidence that viewing perspective has a great
impact could lead to a better understanding of how a selfie should
be taken and how we perceive a given face.

STUDY 1
Methods

Study 1 was conducted as an initial study where we wanted to find
out which conditions were interesting in particular. Accordingly,
we targeted to reveal even small effects. We further stressed the
detection of effects against testing null-effects (focusing on o and
not B). For the initial study, we had no knowledge of how strong
our target variables (e.g., attractiveness and sympathy) correlated.
Accordingly, we set all the pre-defined correlations to relatively
weak intercorrelations. With an a-level of 0.05, a power of 0.80
and an effect size to be able to detect f = 0.10 we obtained a
minimum total sample size of 161.

Participants

One Hundred and seventy two observers participated in the
online based study (134 female; M = 25.2 years, SD = 8.3,
range 18-61 years) on voluntary basis. Data were collected using
the online survey tool “SoSci Survey” (Leiner, 2014). Most of

the recruited participants were students of the University of
Bamberg and gained course credit to fulfill course requirements.
All other participants were recruited by online announcements
(e.g., Facebook groups). All participants were naive to the aim of
the study and were not familiar with the presented faces.

Materials

In order to ascertain the precise orientation of a face with
respect to the vantage point of the camera, we selected 3D face
scans (Di3D-technology) of 14 human models (7 female, aged
M = 25.0 years, SD = 3.3, range 20-31 years). We aligned
these models with respect to a virtual camera and created 2D
images of the faces corresponding to a camera position aligned
with the inter-ocular point and perpendicular to the vertical
axis of the face. We then rendered the image from seven
camera perspectives (see Table 2) using Autodesk 3ds™ Max
2017 (note: the perspectives were all defined in terms of the face
owner’s view): abovezpo (“from above,” which is equivalent to a
camera raised and tilted by 30°), belowsp- (“from below,” which
is equivalent to a camera lowered and tilted by 30°), 15° left
(rotated, which is equivalent to a camera located 15° to the left
side of the face: we refer to this manipulation as left hemiface;s-),
30° left (rotated, which is equivalent to a camera located 30°
to the left side of the face: we refer to this manipulation as
left hemifacespe), 15° right (rotated, which is equivalent to a
camera located 15° to the right side of the face: we refer to this
manipulation as right hemiface;s°), 30° right (rotated, which is
equivalent to a camera located 30° to the right side of the face: we
refer to this manipulation as right hemifacezp-), and 0° (frontal
view, which is equivalent to a frontal snapshot). The use of these
seven perspectives was inspired by a study of Schneider et al.
(2012) who only used gradations of 30° which we extended by
using more finely graduated levels of 15° levels (0°, 15°, 30°). We
refer to this manipulation as viewing perspective in the following.
Please see example stimulus with the respective manipulation in
Table 2.

Procedure

The study had two factors: model gender (gender of the shown
face) and viewing perspective, with the dependent variable (rating
of personality variables: attractiveness, helpfulness, sympathy,
dominance, distinctiveness, intelligence, and the associated body
weight) as the subordinate orders. Factor levels were blocked and
their sequences were counterbalanced across participants. This
resulted in 2 [gender of model] x 7 [viewing perspective] x 7
[personality dimensions] = 98 trials. Each picture was presented
in color on a black background and was standardized to a size of
600 x 450 pixels. Due to the fact that the study ran online, the
actual size on the display could not be fully controlled. However,
we asked the participants to avoid the use of a mobile device (such
as mobile phones and tablets). Furthermore, we kindly asked the
participants to use the full screen mode of their browser to reduce
destructing visual cues.

For each stimulus, participants provided a rating (on a 7-
point Likert scale) or body weight judgment (in kilograms) based
on their individual, subjective and spontaneous impression,
respectively (by presenting an initial sentence like e.g., “I perceive
the shown face as...”). The scale ranged from “less” to “very”
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(e.g., “attractive”). For the variable distinctiveness, we additionally
referred to the aforementioned definition: “a distinct face/person
is remarkable standing out from a crowd of other faces/persons.”
With respect to the perceived body weight, the initial sentence
was “Please judge the perceived body weight of the shown person in
kilograms (in whole numbers).” Each trial started with a fixation
cross followed by a blank screen and the target face until a
response on the keyboard was made. The whole procedure lasted
~15 min.

Results
One of the main goals of this study was to understand the
nature of selfies in contrast to conventional frontal portraits,
such as current passport photos in the European Union.
Accordingly, analyses focused on potential differences between
the frontal condition and the other viewing perspectives. Data
were analyzed with a two-factorial repeated-measures analysis
of variance (rmANOVA) with the within-subject factor viewing
perspective and the between-subject factor model gender. An
univariate approach with Huynh-Feldt correction (Huynh and
Feldt, 1976) for the degrees of freedom (df) was used (correction
factor ¢), which should be applied if ¢ is >0.75 (Girden,
1992). Furthermore, it shows good control of the Type I error
rate (Oberfeld and Franke, 2013). The original value of the
df is reported. Partial n? (né) is reported as a measure of
association strength. An a-level of 0.05 was used for all analyses
reported in this paper and all reported p-values are two-tailed.
Pairwise comparisons and respective Cohen’s d were additionally
calculated (see Table 2). Further analyses were conducted with a
focus on the simple main effects. All assumptions of a repeated
measurement ANOVA were sufficiently fulfilled: independence
of observations, normality of distribution of residuals as well as
the homoscedasticity across and within all groups. All analyses
were conducted by using RStudio (ver. 0.99.903) for Mac.
Regarding the attractiveness ratings, we found a significant
main effect of viewing perspective, F 75 = 19.80, p <
0.0001, np? = 0.62, ¢ = 091. In comparison to frontal
snapshots (Mponar = 2.95, SDfrontar = 0.73), further analyses
revealed that sided snapshots were rated as significantly
more attractive. However, this effect was more pronounced
for snapshots of the left hemiface compared to the right
hemiface, but only for the 15° left condition (direct comparison:
M150]eﬂ = 3.68, SD15013ﬂ = 0.38 wvs. M15°right = 3.29,
SDisorighy = 0.60; d = 0.77). Although the left hemiface
affected both genders, the effect was more pronounced
for female faces (direct comparison: M;seiefifemalefaces =

3.65, SDIS"Zef{femalefaces = 0.35 vs. Miserightfemalefaces = 3-21,
SDIS"righﬁemalefaces = 0.62; d = 0.89 and M15°leftmalefaces =
3.70, SDIS"Ieﬁmulefuces = 043 vs. M15Orightmalefaces = 3.38,
SD15°rightmalefaces = 0.62; d = 0.60). So, on average, showing
the left cheek seems to be slightly more appealing, see
Table 2.

Analyses for helpfulness revealed a significant main effect of
viewing perspective, Fg 72) = 29.53, p < 0.0001, nP2 =0.711,e =
1.00. Interestingly, in comparison to frontal snapshots (Mgonsal =
4.03, SDfrontar = 0.64), pairwise comparison revealed that faces
photographed from a higher viewing perspective (aboves-) were

rated as significantly less helpful, (Mapovezoc = 3.07, SDgpoveso
= 0.44, d = —1.75) across female and male faces, suggesting a
body height dependent effect on the perception of helpfulness (see
Table 2). For snapshots of the right hemifacezp- we additionally
found a small effect for only female faces (Msporigny = 4.21,
SD3perighs = 0.60, d = 0.31), see Table2. However, direct
comparisons of left vs. right hemifaces revealed no effect. Further
analyses for the variable sympathy revealed a main effect of
viewing perspective, F(s 77y = 5.70, p < 0.0001, npz = 0.322, ¢
= 0.87. More specifically, we found a small effect for snapshots
of the right hemifacesoo (M3eerigns = 4.15, SD3porigny = 0.77, d
= 0.40), see Table 2. This effect was slightly more pronounced
in male faces (M3porignt = 4.19, SD3posign; = 0.63, d = 0.49).
Again, direct comparisons of left vs. right hemifaces revealed no
effect. Analyses for the variable intelligence revealed a small but
significant main effect of viewing perspective, F(g 77y = 2.39, p =
0.041, np? = 0.166, ¢ = 0.94. In comparison to frontal snapshots
(Mfrontal = 4.03, SDfronsar = 0.72), analyses revealed that the right
hemifacesp> (M3 righy = 4.37, SD3porigns = 0.40, d = 0.59) was
rated as slightly more intelligent. Direct comparisons of left vs.
right hemifaces revealed no effect.

Regarding the body weight judgments, we found a strong
effect of viewing perspective, F(g, 73 = 31.10, p < 0.0001, n,* =
0.722, ¢ = 0.95, replicating the results reported by Schneider
et al. (2012). In comparison to the frontal condition (Mfonsar =
71.91, SDfontar = 3.41), the associated body weight for faces
photographed from a lower perspective (Mpejopze = 77.95,
SDpejowso> = 4.10, d = 1.36) was rated as significantly higher than
for faces photographed from a higher perspective (M poye300 =
66.75, SDgpovese = 3.37, d = —1.75), see Table 2. We further
found that snapshots of the right hemiface produced slightly
lower body weight judgments (Mjseyigh = 71.36, SDjs50pighs =
2.60, d = —0.46 and M300right = 70.96, SD30°right = 2.89,
d = —0.56). Furthermore, left cheek views (showing the left
hemiface) also produced significantly lower associated body
weight assessments (Mzpopp = 71.16, SD3popep = 3.11, d =
—0.48). Other viewing perspectives had no effect on the associated
body weight. We did not find any effects for the variables
dominance or distinctiveness.

Discussion

The main goal of Study 1 was to investigate the potential
effects of different perspectives on the perception of a given face,
compared to classical frontal portrait photos. In Study 1, we
let our participants rate person-related variables across different
viewing perspectives on the basis of faces. We were able to show
that in the case of attractiveness ratings, the perspective of the
camera had a significant effect. This effect was especially positive
for presentations of the left hemiface and more distinct for female
faces (in contrast to male faces) what is in line with findings by
Sitton et al. (2006), although others, e.g., Dunstan and Lindell
(2012) did only found this effect for male faces. This optimization
possibility is seemingly often used in the field when people take
a selfie: Here, people tend to show a side bias (mostly showing
the left cheek)—interestingly, the left hemiface has a significant
effect on the perception of (positive) emotion (see McManus and
Humphrey, 1973; Bruno and Bertamini, 2013; Lindell, 2013a,b;
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Low and Lindell, 2016). However, our results are also in some
contrast to our initial hypothesis and also to other research: e.g.,
Burt and Perrett (1997) used chimeric faces and revealed that
the right hemiface impacts attractiveness more than the left side.
Other research e.g., Zaidel et al. (1995) as well as Dunstan and
Lindell (2012) also revealed this right side effect but only for
female faces. Furthermore, in our dataset the right hemiface also
positively affected the perception of attractiveness although this
effect was less pronounced. However, in these studies only frontal
(partly chimeric) faces were used and stimuli were not rendered
from 3D models. Dunstan and Lindell (2012), in contrast, used
photographs of human models but with a visible torso and direct
gaze toward the camera. In the present study, we decided to
use fully rotated faces which were based on photogrammetry
which allows the extracting of variable perspectives from one
single face model, so that all instances show the very same face
at one fixed moment in time. Similarly, Burke et al. (2007) and
Schneider et al. (2012) suggested that depth information (which
was highly available in our stimuli set) in particular contributes
to differences in the perception of a face. In contrast to our
hypothesis, we did not find any effects of elevating or lowering
the camera, neither for male (lowering the camera) nor for female
faces (elevating the camera). However, this is in line with recent
research by Baranowski and Hecht (in press) who did not find
such an effect in faces of (unknown) actors.

Regarding the variable helpfulness, we found a small but
significant effect for right sided faces and a clear negative effect
for faces shown from a higher vantage point, suggesting a height-
dependent effect of viewing perspective on perceived helpfulness.
Regarding the abovezpe condition, which is equivalent to a
taller person looking down on a smaller person, recent research
revealed that taller persons are associated with greater leadership
skills (Re et al., 2012, 2013). From this point of view, you may
expect that smaller persons indeed rely on the helpfulness of
the respective leader instead of being more helpful themselves.
Accordingly, persons seen from above, such as typically smaller
persons, might be assessed as less helpful—or even more
precisely, as being potentially less helpful. Interestingly, we
found such a perspective-relevant effect on helpfulness only
with faces that are observed from above, but we failed to
document an effect of higher helpfulness with faces observed
from below. Furthermore, showing the right cheek (compared
to the frontal condition) positively affects the perception of
helpfulness especially for female faces. Beside the fact that this
effect was rather small and not significantly larger for the left
cheek condition, we could only speculate: similarly, we also found
a significant and positive effect for the right hemiface on the
perceived intelligence. Following the results of a recent study
by Furnham and Cheng (2015), intelligence could be taken as
a predictor for helpful behavior (as a facet of agreeableness).
Accordingly, this may explain the similar pattern of helpfulness
and intelligence. However, the effect of gender as well as the
effect of rotation could not be sufficiently explained. A possible
explanation for the right-side bias in the perception of intelligence
is provided by findings that the right hemiface is associated
with scientific, rational, academic and unemotional concepts
(e.g., Nicholls et al, 1999; ten Cate, 2002; Lindell and Savill,

2010; Churches et al., 2012): e.g., in a study ten Cate (2002)
presented pictures of professors of the eighteenth century and
let participants rate how “scientific” they perceived the respective
professor. Accordingly, participants rated the right cheek pictures
as more scientific. This finding was further extended by Churches
et al. (2012) who found that people intuitively show either the
left or the right cheek, depending on what they want to express
(scientists of core-sciences such was mathematics, engineering
as well as chemistry show their right cheek, whereas scientists
of human sciences such as psychology tended to show the left
cheek).

With respect to the perceived sympathy, we found a significant
and positive effect for right sided snapshots (showing the
right cheek) especially for male faces (compared to the frontal
condition). However, direct comparison of left vs. right hemifaces
revealed no significant difference. Accordingly, our results might
contrast past findings according to which the left hemiface is
perceived as more emotional (see e.g., Sackeim et al., 1978;
Zaidel et al.,, 1995; Nicholls et al., 2002; Jones et al., 2012;
Lindell, 2013a,b; Low and Lindell, 2016). However, to the
author’s knowledge, there is no investigation on the perception
of sympathy with respect to viewing perspective. Moreover, we
assume that sympathy is only a single facet of the entire and
complex construct of emotion. Thus, the pattern of our data leads
to the speculation that it does not contradict past findings, since
the perception of emotions is not homogenously unilaterally
affected.

With respect to the perception of the associated dominance,
past research revealed that raising the head improves the
perception of it (e.g., Otta et al., 1994; Mignault and Chaudhuri,
2003; Chiao et al,, 2008; Rule et al., 2012). Similarly, Burke
and Sulikowski (2010) demonstrated a clear association between
upward postures and perceived masculinity. Thus, we expected
higher ratings for upward-pitched faces and lower ratings for
downward-pitched faces, compared to the frontal condition.
However, we did not find this effect in our sample. Moreover,
there was not even any significant difference between upward
vs. downward pitched faces. Calling our results into question,
we suggest that cervical cues (e.g., the visibility of a neck)
are essential for the perception of dominance (keep in mind
that in the aforementioned studies, the neck was visible).
Additionally, the human trapezius muscle (a large muscle that
extends longitudinally from the occipital bone to the lower
thoracic vertebrae and laterally to the spine of the shoulder blade)
is more visible and especially the longus colli muscle (the long
muscle of the neck) is in more tension in the case of raised heads.
Most notably with male bodies, Frederick and Haselton (2007)
demonstrated that perceived dominance is strongly dependent
on the perceived muscle mass. Our set of stimuli was limited to
neckless faces only. Accordingly, important cues to muscle mass
and dominance were not accessible.

Considering past research, the effects that were mainly
investigated were of viewpoint on recognition processes,
relating to distinctiveness. It is suggested that distinctive faces
are recognized better than ones that are more typical in
their appearance (in the sense of Valentine, 1991 so-called
Multidimensional Face Space Model): Typical faces are densely
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located near the centroid of this face space, hence there is a high
potential for confusion; whereas distinctive faces are less densely
clustered (e.g., Valentine, 1991; Newell et al., 1999). Regarding
to our study, research revealed that in cases of unfamiliar face
processing, changes due to (planar) rotation (i.e., a rotation
called “roll”) makes face recognition harder. In fact such a
kind of rotation disrupts featural (e.g., Carbon and Leder, 2006;
Stephan and Caine, 2007; Akselrod-Ballin and Ullman, 2008) as
well as “configural processing” (e.g., Carbon and Leder, 2006;
Favelle et al., 2011) and “holistic processing” (Tanaka and Farah,
1993; Leder and Carbon, 2005; Goffaux et al., 2009; but see
Richler et al, 2011). In the present study we addressed the
much-less-investigated case of faces rotated in terms of “yaw”
and “pitch.” Furthermore, relating to face recognition, research
revealed an interaction between distinctiveness and viewing
perspective. More specifically, it is suggested that the visibility
of distinctive parts of a face varies across different viewing
perspectives, hence recognition performance is dependent on the
availability of these parts: distinctive facial features could be
invisible in faces which are presented in profile (e.g., Valentin
et al., 1999, 2001). However, direct potential effects of viewing
perspective on distinctiveness have not yet been investigated.
In our study, we could not find any effects of perspective on
distinctiveness; probably the extent of utilized deviations from the
frontal perspective was just not large enough to find any effects.
This would be in accordance with previous research wherein
robust face processing of configural aspects was documented
up to a (planar) rotation of about 60° from the frontal-upright
orientation (Carbon et al., 2007).

In Study 1, we were able to replicate the so called “height-
weight illusion” (first mentioned by Schneider et al, 2012)
whereby faces seen from a higher viewing perspective are
associated with a significantly lower body weight compared to
faces seen from a lower viewing perspective. This advantage was
slightly more pronounced in faces showing their right cheek
(right hemiface). This finding is in accordance with research
that revealed a preference for sided faces (e.g., Bruno and
Bertamini, 2013; Yeh and Lin, 2014). Furthermore, it underlines
the correlation between the perception of facial mass (and
respective body weight), and perceived attractiveness (e.g., Tovee
et al., 1998, 1999, 2006; Swami et al., 2006, 2010; Coetzee et al.,
2009, 2010).

STUDY 2

Study 1 revealed that perspective has an impact on facial
judgments, especially for body weight judgments (previews
findings are reported by e.g., Schneider et al., 2012, 2013); other
postulated effects were less pronounced or absent. However, the
used viewing perspectives of Study 1 are sometimes found with
selfies but some additional ones are even more typical of the selfie
style (see e.g., Bruno et al., 2014). Just imagine that you are going
to take a selfie on your next trip. It is unlikely that you will only
rotate your mobile phone rigidly around one axis, but typically
you will use a combination of such rotations. Accordingly, the

aim of Study 2 was to examine the impact of typical perspectives
of selfies on facial judgments.

For study 2, we focused on medium size effects as the study
was framed in a more applied context expecting rather more
noise and less signal. Accordingly, we adjusted our pre-sets in
terms of effect size (f = 0.25) and power (1 — f = 0.95), yielding
a needed total sample size of 45.

Method

Participants

Sixty-seven observers participated in the online-based study
(52 female; M = 243 years, SD = 3.6, range 19-38
years) on a voluntary basis. Data were collected using the
online study tool “SoSci Survey” (Leiner, 2014). Method of
recruiting participants was the same as in Study 1. All
participants were naive to the aim of the study; none of them
participated in Study 1; they were not familiar to the presented
faces.

Materials

The stimulus material of Study 2 was the same as in Study 1,
with the difference that we changed the used viewing perspectives
toward an even more selfie-esque style by combining tilted and
rotated camera conditions (see Carbon, 2017). As a result, we got
the following seven viewing perspectives (see Table 3):

o abovesge, belowsge (both, aboveszpe and belowsp-as in Study 1),

o abovezgejof;(combination: elevated/rotated, which is equivalent
to a raised and tilted camera plus a camera located 30°
to the left side of the face) belowsps (combination:
lowered/rotated, which is equivalent to a lowered and tilted
camera plus a camera located 30° to the left side of the
face), abovespoigh;(combination: elevated/rotated, which is
equivalent to a raised and tilted camera plus a camera located
30° to the right side of the face), belowspe ign(combination:
lowered/rotated, which is equivalent to a lowered and tilted
camera plus a camera located 30° to the right side of the face),
and 0° (frontal view, which is equivalent to a frontal snapshot).

Procedure
The procedure was the same as in Study 1.

Results

In Study 2 we focused again on the impact of different
perspectives on several person-related variables, always with the
frontal perspective as the base condition. To be able to optimally
compare the results between both studies, we followed the same
strategy of analyses (see details above).

Regarding the attractiveness ratings, we found a significant
main effect of viewing perspective, F(g 72y = 11.75, p < 0.0001,
npz = 0.495, ¢ = 1.00. In comparison to frontal snapshots
(Mfontat = 322, SDfroptar = 0.90), analyses revealed that
elevating and rotating the camera had a large positive effect
on attractiveness (Mapovesolefi = 4-23, SDabovesolep = 0.78, d
= 1.20 and Mapovesooright = 411, SDabove30°right =083, d =
1.02). In both cases (snapshots of the left and right hemiface),
the effect was more pronounced for male faces (Mapoyesporefr =
4.16, SDahove30°left = 096, d = 1.77 and Mahove30°right
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4.10, SDgpovesooright = 0.97, d = 1.67). In contrast, lowering
and rotating the camera had a negative effect on attractiveness
(Mbelow300right = 2.25, SDbelow30°right = 0.86, d = —1.11). This
effect was more pronounced for female faces (Mpeiowsoright =
2.25, SDpelowsoeright = 0.95, d = —1.44), see Table 3.

Analyses for the variable helpfulness revealed a significant
main effect of viewing perspective, Fg 72y = 7.95, p <.0001,
np> = 0398, & = 1.00. Similarly to Study 1, in comparison
to frontal snapshots (Mfpontat = 3.67, SDfrontar = 1.08), faces
photographed from a higher viewing perspective (above30°) were
rated as significantly less helpful (M poye30° = 2.52, SDypoyesoe=
0.40, d = —1.41). This effect was particularly large for fermale
faces (Mpoyespe = 2.66, SD_39o = 0.45, d = —2.26), see Table 3.
Elevating the camera, however, did not have an effect. Specifically,
for male faces, a combination of elevation and rotation of the
camera (abovesgeoand abovespeign;) led to significantly higher
helpfulness ratings (Mapove3ocleft = 391, SDapovesoeleft = 0.55, d =
123 and Mapovesooright = 441, SDabovesoolefi = 0.85, d = 1.62),
suggesting an interaction of gender and viewing perspective.
Regarding the variable sympathy, we found higher ratings for
male faces which were photographed from a higher viewing
perspective and rotated by 30:ight. However, this effect was not
significant; see Table 3.

Regarding body weight judgments, we replicated the height-
weight illusion (Schneider et al., 2012) which was also found
in Study 1, see Table 3. Furthermore, compared to the frontal
condition (Mponar = 65.75, SDfrontas = 8.65), lowering plus
rotating the camera produced significantly higher body weight
judgments (Mbelow30°left = 7143, SDbelow30°left =8.53,d = 0.66
and Mbpetowsoeright = 70.74, SDhelowSO"right = 944, d = 0.55).
Interestingly these conditions (belowsgeorand belowsge rigns ), were
still slightly lower than the pure abovesgpccondition without a
horizontal rotation (Mpejowzpe = 75.21, SDpeiowsoc = 9.71,
Apelowsoelefr = —0.41 and dpelowspeley = —0.47). We could also
detect that elevating and rotating the camera indeed produced
significantly lower body weight judgments (Mgpovesoe e = 58.30,
SDabove30°left = 8.04, d = —0.89 and Mabove30°right = 57.13,
SDabovesoeright = 6.41, d = —1.13). Nevertheless, additional
horizontal rotation of the camera did not significantly enhance
the effect of height-weight illusion. In line with Study 1, we
did not find any effects for the variables sympathy, dominance,
distinctiveness, or intelligence.

Discussion

The aim of Study 2 was to examine whether more selfie-specific
viewing perspectives have an even more pronounced effect on
facial judgments. Accordingly, in Study 2, we let participants
rate personality variables across different viewing perspectives
on the basis of faces. In accordance with the findings of Study
1, we could show that in case of attractiveness judgments were
positively affected by horizontally rotating and elevating the
camera. Similarly to Study 1, this effect was slightly (but not
significantly) more pronounced for the left side of the face
compared to the right side. We also reported larger effects
for male faces compared to female faces. This suggests a clear
preference for lateral and elevated snapshots. This conclusion is
supported by findings that elevating the camera plus rotating the

camera is generally preferred for taking selfies (Yeh and Lin, 2014;
Kalayeh et al., 2015). An elevation within pure frontal depictions
had no effect on attractiveness ratings at all what is in line
with Study 1 and findings by Baranowski and Hecht (in press).
However, there was a slight (but non-significant) decrease in
perceived attractiveness. In the case of the below,;g,; condition
(which is equivalent to a view from the right bottom) we found a
decrease in perceived attractiveness, and this effect was even more
pronounced for female faces. Burt and Perrett (1997) as well as
Zaidel et al. (1995) argued that the right side of the owner’s face
positively affects the perception of facial attractiveness. However,
this effect had not yet been investigated in combination with
a classical selfie-style camera upward tilt. Similarly, it could be
shown that facial cues can be taken as a valid predictor of body
weight and this highly correlates with the perceived health and
attractiveness (Coetzee et al., 2009, 2010).

Regarding the assessment of helpfulness in Study 2, we
showed that elevating and rotating the camera had a significant
and positive effect. Similarly to Study 1, this effect was again
slightly more pronounced in faces showing their right cheek
(abovesgeyigns). In contrast, we replicated the negative effect of
Study 1 (a frontally elevated camera: the abovezpe condition is
equivalent to a taller person looking downwards on a smaller
person). At first sight this contradicts the finding of Study 1,
where we argued the typical view of a taller person caused people
to assess the viewed person as more helpful. The additional
horizontal rotation eliminated this effect. We can only speculate
at this point, but in the specific combination of tilting and
rotating a camera might have induced a higher rating for
helpfulness in Study 2 as this perspective reveals many details of
the face and also looks quite realistic—the participants probably
perceived a face from this perspective as much more of a
real face than would have been the case with a flat picture
of a face. The variable helpfulness might benefit from such a
more holistic capture of a face to a greater extent than other
variables.

Regarding the body weight judgments, we replicated the
height-weight illusion that we also documented for Study 1.
From this point of view (Schneider et al., 2012), we expected
and found generally higher body weight judgments for lower
camera positions and generally lower body weight judgments
for elevated camera positions. Surprisingly, in cases of lower
camera positions (belowsgpi and belowworight), we were able
to show that a further camera rotation slightly reduced the
effect of higher body weight judgments and this was significant
compared to the belowsp control condition. This suggests
a strong positive rotation effect on perceived body weight,
which is in accordance with the findings of Study 1. Similarly,
we also found a slight but non-significant advantage in the
combination of elevating and rotating the camera. Taken
together, elevating the camera produces significantly lower
body weight judgments across all conditions. An additional
rotation does not sufficiently improve this effect. Lowering the
camera produces significantly higher body weight judgments
across all conditions. However, an additional rotation has a
significant effect on perceived body weight (lower body weight
judgments).
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GENERAL DISCUSSION

The main goal of this study was to reveal the impact of
perspective on persons depicted via selfies. In two studies, we
revealed clear effects of perspective on higher cognitive processes
(namely the perception of person-related variables on the basis
of facial depictions). Research on selfies has revealed that persons
who shoot selfies want to express their mood, their personality
and even their lifestyle via selfies, so they try to optimize this
information by intuitively adapting the camera position (see e.g.,
Sorokowska et al., 2016). Previous work documented that in cases
of classical portraits there were a lot of compositional suggestions
and artificial rules which were applied to gain pictures of high
appeal, e.g., the “Golden Ratio Rule” or the “Rule of Thirds” or
general placement principles of facial features (see e.g., Tyler,
1998a,b; Westphalen, 2016). However, scientific research is quite
far from achieving consistent results about the meaningfulness
and effects of these rules in general (e.g., Green, 1995; Hoge,
1997; McManus and Weatherby, 1997; McManus and Thomas,
2007; Bertamini et al.,, 2011). In contrast, regarding the social
phenomenon of taking selfies, one may find only a small number
of suggestions, often in a relative unsystematic way, for taking
the “best” selfie (scientificly investigated by e.g., Yeh and Lin,
2014; Kalayeh et al., 2015) and some photographic rules like the
“high-angle shot” (e.g., Mamer, 2013). However, there is little
knowledge about whether and how exactly these aspects may have
an impact on the perception of a given face. Moreover, there are
some hints toward a general deviation from known photographic
principles in selfies (Bruno et al., 2014) and the impact of a typical
selfie-style perspective has yet to be investigated.

Accordingly, our results suggest that perspective has a
significant impact on the perception of the beholder, especially
for attractiveness, helpfulness, sympathy, intelligence, and
associated body weight: Study 1 investigated the impact of
viewing perspective in cases of more classical portraits and
revealed that showing the right cheek (showing the right hemiface)
positively affects the perception of attractiveness, helpfulness,
sympathy, intelligence and body weight. This finding is in
accordance with the finding that the right side of the owner’s
face (right hemiface) affects the perception of attractiveness,
age and gender (Zaidel et al, 1995; Burt and Perrett, 1997;
Dunstan and Lindell, 2012) more than the left side (left hemiface)
but is in some contrast to findings that emotional aspects can
be derived better and more accurately from the left side of
the owner’s face (e.g., Zaidel et al, 1995; Kramer and Ward,
2011; Lindell, 2013a,b; Low and Lindell, 2016). However, with
respect to the perceived attractiveness, we found comparative
lager effects for the left hemiface, contrasting past research by
others (for instance, Zaidel et al., 1995; Burt and Perrett, 1997;
Dunstan and Lindell, 2012; but also see Sitton et al., 2006). It
is important to mention that past research (but see Kramer and
Ward, 2011) did not use 2D stimuli generated from real 3D face
models for that kind of research question. Schneider et al. (2012)
suggested that differences in perceptual aspects (e.g., perceived
body weight on the basis of faces) are strongly dependent on
depth information, hence viewing perspective affects respective
ratings.

In Study 2, we investigated the effect of more selfie-style
viewing perspectives (typical combination of camera rotation
and camera pitch) and only found effects for attractiveness,
helpfulness and body weight. Importantly, elevating and
rotating had a positive effect on these variables and was
slightly more pronounced for the right side of the face on
average. Lowering the camera only had negative effects
on perceived attractiveness and body weight. Regarding
the perceived body weight, an additional rotation of the
camera reduced the effect of a lowered/raised camera,
supporting previous findings relating to the height-weight
illusion (Schneider et al., 2012). The rest of the personality-
related variables remained unaffected from a statistical point
of view, although they showed slightly higher ratings for
right-sided and elevated snapshots on a purely numerical
basis.

How can the complex data pattern be interpreted? First of all:
Perspective has a significant impact on the perception of higher-
cognitive variables (such as person-related variables) on the basis
of faces. Secondly: Effects of perspective were in contrast to some
past findings (for example, higher effects for the right side of the
face on average in Study 2 and larger effects for attractiveness
for the left side of the face in Study 1 and 2) suggesting that
selfies constitute an own class of pictorial presentations of a
person. This is supported by the findings of Bruno et al. (2014)
showing a systematic deviation from known photographic rules
in selfies. Furthermore, our results highlight the importance of
the visibility of certain features in facial stimuli, per se (e.g.,
regarding the perception of dominance, our results underline
the visibility of the neck as an important cue to masculinity
and dominance). Thirdly: Interestingly, for most of the variables
effects were significant for the 30° head turn (left and right
hemiface) images, but not the 15° head turn images. We have at
least two reasons for this discrepancy in mind: On the one hand,
the 15° rotation is just too similar to the frontal condition, at
least to detect any differences from the frontal view by means of
the given experimental setting with limited sample sizes which
were only capable of revealing effect sizes of small to medium
effect sizes but not, for example, very small effects. On the
other hand, referring to research papers which systematically
varied other kinds of rotation, e.g., planar rotations, we also
observed a certain range of rotations for which essential variables
did not change [e.g., Carbon et al., 2007 did not detect any
significant change of the target variable grotesqueness as well as
the reaction time (RT) associated with this assessment]. Fourthly:
In contrast to the common standpoint that we are able to make
meaningful suggestions about “how to take the perfect selfie;” our
results indicate that we are a long way from having any clear
references.

We would also like to mention some limitations of this study:
Past research revealed that direct vs. averted gazes have a direct
impact on the perception of a given face (e.g., Kampe et al.,
2001; Ewing et al., 2010). More precisely, these studies revealed
that an averted gaze has a negative effect on the perception
of attractiveness. However, the effect of the combination of
averted head plus direct gaze vs. frontal face plus averted
gaze across different viewing perspectives on the perception
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of higher cognitive variables (like those we used) has not yet
been investigated. In this study, we did not investigate such a
combination, which would incidentally be very much in accord
with some Renaissance portraits like La Gioconda by Leonardo
da Vinci (see details on the perspective of the Mona Lisa in
Carbon and Hesslinger, 2013). Future research should address
such further settings to enrich the existing knowledge base
on selfies. Another weakness of the present study is that we
neither could control the actual size of the presented face on
the monitor nor the actual viewing distance. Moreover, we must
expect that display color, contrast and brightness were not at
the same level across all participants. This might affect the
perception of a face dramatically. However, the fact that we
could replicate the height-weight illusion (Schneider et al., 2012)
makes it conjecturable that other effects were relative stable.
Similarly, other studies (e.g., ten Cate, 2002; Churches et al.,
2012) used relatively unstandardized images that could not be
controlled along those variables, and though revealed consistent
results.

Despite all the back draws you always face with standardized
and systematically varied material, such experimental material
can test already small effects which might be tested with
more ecologically valid material in the field later on. We
hope that our study contributes to the understanding on how
perspective can change the assessment of higher cognitive
variables. This will help to sensitize selfie-ists how powerful
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According to previous reports, selfie takers in widely different cultural contexts prefer
poses showing the left cheek more than the right cheek. This posing bias may be
interpreted as evidence for a right-hemispheric specialization for the expression of facial
emotions. However, earlier studies analyzed selfie poses as categorized by human
raters, which raises methodological issues in relation to the distinction between frontal
and three-quarter poses. Here, we provide converging evidence by analyzing the
(extended) selfiecity database which includes automatic assessments of head rotation
and of emotional expression. We confirm a culture- and sex-independent left-cheek
bias and report stronger expression of negative emotions in selfies showing the left
cheek. These results are generally consistent with a psychobiological account of a left
cheek bias in self-portraits but reveal possible unexpected facts concerning the relation
between side bias and lateralization of emaotional expression.

Keywords: selfiecity, selfies, self-portraits, left side bias, lateralization

INTRODUCTION

Self-portraiture is a well-established genre in the visual arts and it invites scientific scrutiny in
many ways. Here, we make a contribution to the study of factors affecting how portraitist arrange
their subject in their created image, that is, the problem of composition. Our contribution is
different from previous studies of composition for at least two reasons. First, and in contrast with
more traditional approaches (see Arnheim, 1954, 1982), we focus on a very specific compositional
feature, the choice to display more of the left or right cheek of the subject. Second, and in contrast
with traditional studies of portraits and self-portraits (Crozier and Greenhalgh, 1988; Woodall,
1997; Ferrari, 2002; Brilliant, 2004; Calabrese, 2010; Hall, 2014), we study compositional choices
using a database of selfies rather than corpora of paintings. Our unusual interests originate from
an intriguing bias that has been found to affect posing choices in painted self-portaits as well as in
selfies. This bias has potential implications for our understanding of the lateralization of functions
in the human brain. Before describing what these implications may be (fourth paragraph of this
introduction), we will briefly summarize relevant findings in portraiture and self-portraiture.
Based on studies of art books and catalogs, there is evidence suggesting that artists
prefer poses showing left cheeks when composing a portrait, but showing right cheeks when
composing their own self-portraits (LaBar, 1973; McManus and Humphrey, 1973; Latto,
1996; Nicholls et al., 1999; Suitner and Maas, 2007; Powell and Schirillo, 2009; Tosun
and Vaid, 2014). It has been suggested that both biases may in fact originate from a
preference for showing one’s left cheek, as self-portraits are most typically painted while
watching oneself in a mirror. The mirror reversal therefore causes the artist to paint

Frontiers in Psychology | www.frontiersin.org

September 2017 | Volume 8 | Article 1460 | 117


http://www.frontiersin.org/Psychology/
http://www.frontiersin.org/Psychology/editorialboard
http://www.frontiersin.org/Psychology/editorialboard
https://doi.org/10.3389/fpsyg.2017.01460
http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.3389/fpsyg.2017.01460
http://crossmark.crossref.org/dialog/?doi=10.3389/fpsyg.2017.01460&domain=pdf&date_stamp=2017-09-04
http://journal.frontiersin.org/article/10.3389/fpsyg.2017.01460/abstract
http://loop.frontiersin.org/people/320910/overview
http://loop.frontiersin.org/people/68660/overview
http://www.frontiersin.org/Psychology/
http://www.frontiersin.org/
http://www.frontiersin.org/Psychology/archive

Manovich et al.

Updated seffiecity

an image presenting the right side of the face, but this is in
fact the anatomical left side. Supporting this speculation, there is
evidence that a right bias in self-portraiture emerged when cheap
large mirrors became available (Bruno and Bertamini, 2013)
and disappeared when photography became widely available
(Lindell, 2012; Bruno and Bertamini, 2013). In addition, evidence
supporting a common account for the two biases has recently
accrued from studies of selfies. ‘Selfie’ is a generic term referring
to photographic self-portraits taken by non-professionals for
the purpose of posting on web-based social media. Such
casual photographic self-portraits have enjoyed tremendous
popularity in the recent years. In addition, because they are
taken by everyone and not just by professional artists, selfies
are potentially a very rich source of data about compositional
choices by individuals with no specific academic training. If
such choices are governed by spontaneous preferences rather
than academic training or studio conventions, one would expect
to see similar biases in selfies and in self-portraits by trained
painters. Recent studies have largely confirmed this prediction
(Bruno and Bertamini, 2013; Bruno et al., 2014, 2015; Lindell,
2015).

Among these studies, key evidence has been provided by
an analysis of the (original) selfiecity database containing 3200
selfies posted in Instagram from five major world cities (see
Tifentale and Manovich, 2014'). This database contains two
types of selfies: standard selfies, which are taken holding a
smartphone at arm’s length, and mirror selfies, which are taken by
photographing a mirror image of onesel, and one’s smartphone,
while standing in front of an actual mirror. Interestingly, the
analysis revealed a left cheek bias in standard selfies, but a
right cheek bias in mirror selfies, independently of city-of-
origin or taker sex (Bruno et al, 2015). Given that right
cheeks in the photographed mirror images corresponded to
the taker’s actual left cheek, this ubiquitous interaction effect
is exactly what one would expect if there were a spontaneous,
natural preference for displaying the left cheek over the
right.

Although quite striking, the results reported by Bruno
and collaborators on the selfiecity database raise issues. For
instance, one obvious question regards the assessments of head
rotation. To facilitate comparisons to previous studies, Bruno
and collaborators categorized selfies by asking raters to assign
each selfie to one of five categories: unambiguously showing
more of the left cheek, unambiguously showing more of the
right cheek, slightly rotated to the left, slightly rotated to the
right, and frontal. The unambiguous categories were determined
by looking at the image. If simple observations left some room
for doubt, a ruler was used to measure distances from the
center of the nose to the visible limit of the cheek and the
selfie was categorized as slightly left or right based on which
distance was larger. If the difference was smaller than 1 mm, the
selfie was categorized as frontal. This method may be criticized
in that it leaves some ambiguity on the definition of what is
an unambiguous rotation, and in that it collapses moderate
with very strong rotations into a single category. A second

Thttp://selfiecity.net

important question concerns generality: does the bias hold for
selfies from other cities (and, therefore, presumably other cultural
environments) besides the analyzed five cities (New York City,
Sdo Paulo, Berlin, Moscow, and Bangkok). Finally, a third and
most important question is what may be the cause of the bias.
It has been suggested (Nicholls, 2000; Powell and Schirillo,
2011; Lindell, 2013) that a common cause might be identified
in the right-hemispheric specialization for the expression of
emotions, which tends to make most of us more expressive on
the left side (the right-hemisphere hypothesis; Sackeim et al.,
1978; but see also Torro Alves et al., 2008; Prete et al., 2015).
If correct, the right hemisphere hypothesis would imply that
side biases in self-portraiture have intriguing implications for
our understanding of the lateralization of brain functions. It
cannot be ruled out, however, that side biases might arise from
cultural factors, such as those relating the right and left cheeks
to distance in status or gender (Humphrey and McManus,
1973; McManus and Humphrey, 1973; Schirillo, 2000; ten Cate,
2002).

In the current paper we exploited the (extended) selfiecity
database, now including a sixth city (London, for details see
http://selfiecity.net/london/) to address these issues. In particular,
we aim at doing two things. First, we want to validate
previous conclusions about the existence of a left-side bias in
the selfiecity database by re-analyzing posing behavior from
automatic assessments of head rotation in an extended database
now including six rather than five cities. Second, we want to
exploit automatic assessments of emotional expression to derive
estimates of overall intensity for positive and negative emotions,
and to test whether these differ systematically between selfies
showing more of the left or the right cheek. This is, to the best
of our knowledge, the first attempt to directly relate posing biases
in selfies to lateralized emotional expression.

MATERIALS AND METHODS
The (Extended) selfiecity Database

To study posing preferences in self-potraits by non-artists,
we used the collection of selfies in the (extended) selfiecity
database. This database consists of 3840 photographic
self-portraits spontaneously uploaded on the online photo-
sharing social network Instagram in six world cities, from
December 4 to 12, 2013 (Sao Paulo, New York City, Berlin,
Moscow, or Bangkok) or September 21 to 27, 2015 (London).
In addition to the actual images, the database includes a
wealth of information about potentially interesting image
features, determined by automatic face recognition algorithms
(Rekognition by Orbeus, Inc.) and by ratings provided by
human observers (Amazon’s Mechanical Turk service). Among
these, of interest here are assessments of head rotation around
the vertical axis, which measures whether more of the left
or right cheek is visible in the self-portrait, estimates of the
selfie-taker sex, and estimates of the intensity in expressing
a given “mood” (see Emotional Expression Scores), which
consists in dimensions that are presumably related to basic
emotions.

Frontiers in Psychology | www.frontiersin.org

September 2017 | Volume 8 | Article 1460 | 118


http://selfiecity.net
http://selfiecity.net/london/
http://www.frontiersin.org/Psychology/
http://www.frontiersin.org/
http://www.frontiersin.org/Psychology/archive

Manovich et al.

Updated seffiecity

Data Validation

Due to imperfections of the automatic face recognition
algorithms, the selfiecity database contains a few images that
are not selfies (see also Bruno et al., 2015). For instance, some
of the images in the database contain portraits of more than
one individual (“wefies,” see Bruno et al., 2014), or portray an
individual who is clearly not holding the camera (which may be
consistent with a self-portrait but is not technically a selfie), or
contain face-like patterns such as a smiley. Individual inspection
of the database led us to identify 269 such images (7% of the total)
which were excluded from further analysis.

Identification of Mirror and Standard
Selfies

Although the database includes information about several
variables of interest, it did not originally distinguish between
standard and mirror selfies. This distinction is critical to test
side biases as these two types of selfies make opposite predictions
regarding which cheek will be preferred more often depending on
whether the preference refers to the actual cheek of the taker or
to the position relative to the picture. Selfie type was determined
by individually inspecting all images. Selfies were classified as
belonging to the mirror type if the camera was visible in the image
and it was held by the subject, such that the image was clearly
that of the selfie taker photographing his or her own image in the
mirror. Otherwise, the image was classified as belonging to the
standard type unless there was reason to exclude it as a non-selfie
(see Data Validation).

Identification of Unambiguous

Three-Quarter Poses

A certain percentage of selfies consist of frontal poses, which
provide no information about biases for one side of the face over
the other. Although the percentage of frontal poses is typically
not big in selfies, we found that it can vary depending on the
nature of the database. It is therefore important to identify frontal
poses before comparing percentages of left or right sides. In our
previous study (Bruno et al., 2015), we distinguished frontal poses
from three-quarter poses by asking raters to classify all images
into five categories (unambiguously left, slightly left, frontal,
slightly right, unambiguously right) according to the criteria
specified in Bruno and Bertamini (2013). Conservatively, we
performed all analyses only on the unambiguous poses (about
2400 selfies out of 3200). To identify unambiguous three-quarter
poses in the extended selfiecity database using continuous head
rotation data, we perused several dozens of images and estimated
that a reasonable threshold for an unambiguous three-quarter
pose can be estimated at £2.5°. Consistent with the estimate,
the percentage of selfies from the updated database entered in
the analysis using this threshold proved to be equal to 74%,
which is close to the percentage of unambiguous poses from the
earlier study (about 78%, see Table 1 in Bruno et al., 2015). We
also evaluated the possibility that random error or biases in the
automatic recognition algorithm results might impact on how we
categorized posing choices. Note that random error would not
have such impact as it would merely make the estimates more

noisy. Biases would represent a more serious concern but we see
no reason that systematic errors, if any, would bias head rotation
estimates to the left of right. Moreover, we can exclude that such
biases are a serious concern as the automatic estimates turn out to
be nicely consistent with our previous estimates based on human
ratings (see sections below).

Emotional Expression Scores

Estimates of the intensity of emotional expression were derived
separately for positive and negative emotions according to the
following procedure. Based on feature positions estimates from
an automatic face recognition software, the selfiecity database
includes information about “moods,” that is, 0-1 continuous
scorings of the intensity of the following face attributes:
“surprised,” “happy,” “confused,” “angry,” “sad,” “disgusted,
“calm.” At least one and most often more than one of these
scorings are available for each selfie. Given the semantics of
these attributes, and after qualitative inspection of corresponding
images, we decided to use the score of the “happy” mood as a
proxi of the intensity of the expression of a positive emotion, and
the average of the “angry,” “sad,” and “disgusted” mood scores as a
proxi of the intensity of the expression of a negative emotion. Out
of the 3571 selfies that were left in the database after validation,
3202 were assigned a positive emotion score by this procedure
and 2707 a negative emotion score. Thus, many selfies, but not
all, had some score on both dimensions. These scores were used
in further analyses of the association between cheek shown and
emotional expression.

RESULTS AND DISCUSSION
Distribution of the Head Rotation Data

Figure 1 presents the distribution of the head rotation data, as
computed by automatic face recognition software (ReKognition
by Orbeus, Inc.). The median rotation was — 0.45° and the first
and third quantiles of the distribution were —6.645 and 5.435.
The minimum and maximum values of the distribution were
—69.34 and 68.37. The mean head rotation was —0.64, which
is statistically different from zero, #(3570) = —2.35, p < 0.019.
These statistics indicate a slight asymmetry of the distribution

800 1200

number of selfies
400

T T T T T T 1
-60 -40 -20 0 20 40 60

head rotation (degs)
FIGURE 1 | Distribution of head rotation data in the extended selfiecity

database (six cities). Negative rotations refer to poses showing more the left
side of the faces.
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due to overrepresentation of negative values, which indeed
correspond to head rotations showing more of the left cheek.
However, they are of limited interest as the overall distribution
conflates standard and mirror selfies. If a bias for showing one’s
left cheek exists, we would expect to see an excess of left cheeks
in standard selfies, but an excess of right (mirror reflected left)
cheeks in mirror selfies. To test this prediction, cheek frequencies
need to be compared between selfie types, as we do next.

Overall Bias for the Left Cheek

Table 1A presents the frequency of left- and right-cheek poses
(threshold rotation for unambiguous three-quarter view = 2.5°)
as a function of selfie type. Given that the right cheek actually
corresponds to the reflected left cheek of the taker, the total count
of selfies showing the taker’s left cheek is given by the sum of
the frequencies of left cheeks in standard selfies and right cheeks
in mirror selfies. This adds up to 1417 selfies or 53.8% of the
database. This overall bias for showing the left cheek is similar in
size to what previously reported for comparable databases (Bruno
and Bertamini, 2013; Bruno et al., 2015; Lindell, 2015) and is
statistically significant, chi-square(1) = 15.2, p < 0.0001, when
tested against the null hypothesis that p(right cheek) = p(left
cheek) = 0.5.

Association between Cheek Shown and
Selfie Type

The contingency table in Table 1A indeed confirms an excess
of right cheeks in mirror selfies, and an excess of left
cheeks in standard selfies. A statistical test reveals a small,
Cramer’s phi = 0.056, but statistically significant association, chi-
square(1) = 8.45, p = 0.0037. This is similar to the association
(phi = 0.13, p < 0.00001) reported by Bruno et al. (2015) who
used human raters to detect three-quarter poses and classify
cheek preferences in the (original) selfiecity database (five cities
only).

To make sure that the significant association displayed by
Table 1A is not just a consequence of choosing a particular
threshold value for head rotation, we also studied how association
statistics vary with different threshold values, from 0° (equivalent
to including all selfies, even if actually consisting of frontal poses)
to 45° (including only extreme rotations — almost profile views).
Figure 2 displays the results of this analysis. As one would expect,
when the head rotation threshold increases the sample size drops
rapidly (top left) as does the value of the chi-square statistic
(top right), as less and less images are included in the analysis.

TABLE 1A | Frequencies of selfies showing more of the left or right cheek as a
function of selfie type.

Left cheek Right cheek
Mirror selfies 164 198
Standard selfies 1219 1053

Classification of cheek shown based on head rotation as estimated by facial
recognition software (see text for details). A selfie was classified as displaying a
three-quarter view when computed head rotation exceeded 2.5° in one of the two
directions.

However, statistical tests remain significant up to thresholds of
about 12°, where the sample size is reduced to only about 1000
images. This patterns suggests that the left cheek bias is robust
and does not depend on the choice of a particular value for head
rotation as symptomatic of a three-quarter pose.

These results provide two important pieces of information.
First, the predicted inversion of the side bias in mirror in
comparison to standard selfies is observed even when pose is
estimated by automatic recognition software. This suggests that
the output of the software provides comparable data to that
obtained from human raters (as done in our previous paper,
Bruno et al., 2015) and validates the use of the automatic rotation
data to predict emotional expression in the selfies, which is
the major novel contribution of this paper (see later sections).
Second, the predicted inversion remains detectable when the
database is expanded to include the sixth city, which adds to the
generality of the conclusions.

Side Bias in Six World Cities

Figure 3 presents the frequencies of right or left cheek poses
in standard and mirror selfies in each of the six cities. The
predicted inversion of the cheek bias is remarkably consistent in
different cultural contexts. Indeed, in all six cities we observe an
overabundance of left cheeks in standard selfies. In mirror selfies,
a corresponding overabundance of right cheeks is observed in five
cities. The only exception are the Berlin mirror selfies where we
observed 25 left cheeks and 17 right cheeks. Binomial tests based
the null hypothesis that in each city 0.4 < p < 0.6 of randomly
observing the expected inversion yields p-values in the range
0.02-0.004, suggesting that this pattern is highly unlikely to be
due to chance.

Side Bias in Females and Males

Figure 4 present the frequencies of right or left cheek poses, in
standard and mirror selfies, separately for females and males.
The two subsamples are not completely comparable as women
are much more likely to appear in the database than males.
Nonetheless, the qualitative pattern of the association between
selfie type and cheek remains visible in both sex categories.
Separate tests yielded a statistically significant association in the
female, chi-square(l) = 7.4, p < 0.007, but not in the male
subset, chi-square(1) = 1.1, p = 0.3. These tests may be taken as
indication that the side bias inversion is not present, or is not as
general, in male as compared to female selfies. This conclusion,
however will need further verification from other databases of
images as in previous work (not including mirror selfies, Bruno
and Bertamini, 2013) we found similar biases in males and
females. We suggest that more data are needed here, especially
given that both male and mirror selfies are underrepresented on
Instagram relative to females and standard selfies.

Analysis of Emotional Expression Scores

Figure 5 presents the average intensities of negative and positive
emotion scores in selfies showing a left- or right-cheek bias.
Figure 6 presents the same data as a function of all the variables
considered here, namely, the cheek bias, the selfie-taker gender
(male or female), the type of selfie (mirror or standard), and
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the city of origin. We performed two separate ANOVAs for the
positive and negative emotion data. The dependent variable was
the intensity of the expressed emotion, and the independent
variables were the cheek shown (left or right), the selfie-taker
gender (male or female), the type of selfie (mirror or standard),
and the city of origin. These two ANOVAs were performed
separately as the positive and negative scores had diametrically
opposed distributions (right-tailed for negative, skewness = 2.16;
but left-tailed for positive, skewness = —0.33). The results
of these two ANOVAs are described in detail in the next
sections.

Effect of Valence

Opverall, positive emotions were expressed more strongly than
negative emotions. We take this as self evident after visual
inspection of Figure 6, as every single bar in the bottom row is
higher than the corresponding bar in the top row.

Effect of Cheek Shown

Negative emotions were expressed more strongly in selfies
showing the left cheek; positive emotions, conversely, were
expressed more strongly in selfies showing the right cheek

(Figure 5, see also Table 1B). In the negative emotions scores,
the difference was statistically significant, F(1,1979) = 5.26,
p=0.022. In the positive emotions scores, however, the difference
failed to reach statistical significance, F(1,2325) = 2.85, p = 0.092.

Effect of Type of Selfie

Negative emotions were expressed more strongly in mirror
selfies; positive emotions, conversely, were expressed more
strongly in standard selfies (see Table 2). In the negative
emotions scores, the difference was statistically significant,
F(1,1979) = 109, p < 0.0000001. In the positive emotions scores,
however, the difference failed to reach statistical significance,
F(1,2325) = 3.8, p = 0.051.

Effect of Taker Gender

Both positive and negative emotions were expressed more
strongly by females (see Table 3). In the positive emotions scores,
the difference was statistically significant, F(1,2325) = 38.2,
p < 0.0000001. In the negative emotions scores, conversely, the
difference failed to reach statistical significance, F(1,1979) = 2.24,
p=0.135.
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FIGURE 3 | Pose preferences (violet: showing more of the right cheek; pale
blue: showing more of the left cheek) in selfies posted on Instagram from six
different world cities, as a function of selfie type (mirror or standard).
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FIGURE 4 | Pose preferences (conventions as in Figure 3) in seffies as a
function of selfie taker sex.

City of Origin

The intensity of both negative and positive emotions changed
as a function of the city of origin for the selfies (see Table 4),
F(5,1979) = 5.26, p < 0.0001 and F(15,2325) = 4.3, p = 0.0007.
In the negative emotion scores, Tukey HSD post hoc pairwise
comparisons identified significant differences between Bangkok

and Berlin, p = 0.002, Moscow, p = 0.004, and New York,
p = 0.032; as well as between London and Berlin, p = 0.024,
and London and Moscow, p = 0.043. In the positive emotion
scores, they identified significant differences between London
and Bangkok, p = 0.012, and London and Sao Paulo, p = 0.002.
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FIGURE 5 | Main effects of cheek shown on the intensity in expressing negative (left) or positive (right) emotions. Each bar represents the group mean intensity, and
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FIGURE 6 | Selfie-taker gender, selfie type, city of origin, and cheek shown (red = left; pale blue = right, as in Figure 5) as predictors of the intensity in the expression
of negative (top) or positive (bottom) emotions. Each bar represents the group mean intensity, and each corresponding error bar represents one standard error of the
mean.

Two-Way Interactions: Cheek Shown by
Selfie Type, Gender, or City

Overall differences in intensity of emotional expression between
left and right cheek selfies were similar in standard or mirror
selfies, male or female takers, and in each of the different cities
(see Figure 2). Accordingly, the relevant two-way interactions
yielded F values < 1 in both the positive and the negative emotion
scores.

Three-Way Interactions: Cheek Shown
by Gender and City

There was no evidence of a three-way interaction between cheek
shown, gender and city of origin. Statistical tests yielded F < 1
and F(1,2325) = 1.525, p = 0.18 and in the negative and positive
emotion scores, respectively.

Three-Way Interactions: Cheek Shown
by Selfie Type and Gender

There was no evidence of a three-way interaction between
cheek shown, selfie type and gender. Statistical tests yielded
F(1,1979) = 2.8, p = 0.095 and F < 1 in the negative and positive
emotion scores, respectively.

Three-Way Interactions: Cheek Shown
by Selfie Type and City

In the negative emotion scores, the analysis provided evidence
of a three-way interaction between cheek shown, selfie type and
city, F(5,1979) = 3.21, p = 0.007. Inspecting the interaction
means indicated that this effect was due to a different pattern
of the Moscow selfies in comparison to the other five cities. In
all the other five cities, the pattern of the three-way interaction
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TABLE 1B | Mean intensity (SEM) of estimated positive and negative emotional
expression for selfies showing more of the taker’s left or right cheek (frontal poses
not included).

Negative Positive
Left cheek 0.154 (0.005) 0.606 (0.009)
Right cheek 0.136 (0.005) 0.629 (0.01)

TABLE 2 | Mean intensity (SEM) of estimated positive and negative emotional
expression for two kinds of selfie (standard or mirror).

Negative Positive
Mirror 0.239 (0.013) 0.584 (0.018)
Standard 0.127 (0.003) 0.622 (0.007)

TABLE 3 | Mean intensity (SEM) of estimated positive and negative emotional
expression in selfies by takers classified as men or women.

Negative Positive
Female 0.149 (0.005) 0.645 (0.008)
Male 0.137 (0.006) 0.551 (0.012)

TABLE 4 | Mean intensity (SEM) of estimated positive and negative emotional
expression in selfies posted from six world cities.

Negative Positive
Bangkok 0.102 (0.006) 0.649 (0.016)
Berlin 0.168 (0.011) 0.595 (0.018)
London 0.123 (0.008) 0.563 (0.017)
Moscow 0.170 (0.009) 0.611 (0.015)
New York 0.153 (0.009) 0.618 (0.016)
Séao Paulo 0.147 (0.008) 0.654 (0.015)

was consistent with the main effect of cheek shown in both
standard and mirror selfies. Said otherwise, all the means were
consistent with higher emotional expression on the left cheek.
In the Moscow selfies, however, this difference was visible in the
standard selfies, but not in the mirror selfies that revealed a large
difference in favor of the right, not left cheek. In the positive
emotion scores, conversely, there was no evidence of a three-way
interaction, F < 1.

Four-Way Interactions: Cheek Shown by
Gender, Selfie Type, and City

There was no evidence of a four-way interaction between the
four independent variables. In the negative emotion scores, the
statistical test yielded F(5,1979) = 1.2, p = 0.3; in the positive
emotion scores, it yielded F < 1.

Summary of Main Findings
We have performed a novel analysis of side biases in selfies using
the (extended) selfiecity database that contains 1000s of photos
from six global cities. We used continuous measures of head
rotation, and estimates of the intensity of emotional expression
provided by computer vision analysis of the photos.

Our results confirm the finding of previous studies: selfie-
takers have a bias toward showing more often the left instead

than the right cheek. This bias is present regardless of the city
where the photos were taken and of the gender of the takers.
The only qualitative exception to the predicted pattern was
found in the Berlin mirror selfies, which failed to show the
expected bias for right cheeks (which, in the mirror reflection,
corresponded to left cheeks of takers). However, given the
relatively small number of mirror selfies in comparison to
standard selfies, after dividing the sample in smaller subsets
random fluctuations are to be expected and cannot be taken
as evidence of systematic differences. Overall, our findings are
therefore quite consistent with earlier reports, including our own
which used a different method for assessing the side preference,
in supporting a left-side bias independent of sociocultural
factors. Especially, interesting in this respect is that cultural
differences did emerge from our analysis. For instance, mirror
selfies seem to be more prevalent in certain cities than in
others. Despite these differences, however, a side bias remained
apparent.

Concerning the role of emotional expression on the face as
a potential factor in determining the side bias, our analysis
revealed several interesting effects. In particular, our findings
support the conclusions that negative, but not positive emotions
are expressed more strongly in mirror than in standard selfies;
that females express positive, but not negative, emotions more
strongly than males; that there are cultural differences in
emotional expression as shown by differences between some
cities and others. These effects were in part already described
by Tifentale and Manovich (2014) and may be regarded as at
least partly consistent with common opinions about selfies. For
instance, it has often been noted that selfie taking and posting
is much more a female than a male behavior, and this may
reflect in better skills at positive self presentation by females.
A quick perusal of the selfiecity online database demonstrates
that aggressive or provocative posing is often present in mirror
selfies by both males and females. Although the reason for this
phenomenon is unclear, it may underlie the bias in favor of
negative emotions. Finally, styles of social interaction in South
America and especially Asia generally predict that during self-
presentation individuals might tend to prefer friendly expressions
and especially to inhibit unfriendly expressions, in comparisons
to North America or Northern Europe. Interestingly London, in
comparison to the other five cities, yielded the lowest average
intensity of positive emotional expression but also a very low
average intensity of negative emotional expression (almost as
low as Bangkok, which however has the highest intensity of
positive expression), a finding that is surprisingly consistent
with the a commonly held stereotype that social interactions
in Great Britain favor restraint on emotional expression of all
kinds.

Although the present study was not aimed at investigating
sociocultural determinants of emotional expressions in selfies,
we believe these observations are interesting and generally
in support of the conclusion that the selfiecity database is
representative of selfie taking behaviors across different cultural
contexts. Importantly, these main effects seem to be essentially
independent of potential sociocultural moderators, as shown
by the absence of any two-way or higher-order interaction.
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The only exception was the cheek by city and selfie type three-
way interaction, which however seems to be driven only by some
peculiarity of self presentations in a mirror by Moscow selfie
takers. However, given that mirror selfies were much less frequent
than standard selfies, it is difficult to decide whether this effect
truly reflects a cultural modulation of cheek preferences or merely
statistical variation.

Critically for the aims of the current paper, our results provide
evidence for a difference in emotional expression between the left
and the right cheek, but only for negative emotions. Indeed we
observe that, at least for negative emotional expressions, selfies
showing the left cheek tend to express the emotion more strongly
than selfies showing the right cheek A similar, but in the opposite
direction, difference was observed for positive emotions, which
tended to be expressed more strongly on the right side. This
difference however failed to reach significance.

Our aim in assessing the intensity of emotional expression
was to explore whether differences in emotion intensity can be
observed depending on the posing bias for the left or right side of
the face. Overall our results provide mixed evidence in support
of this hypothesis. Although we did find that emotions were
expressed more strongly in selfies showing the left side of the face,
this observation was limited to negative emotions. In contrast,
our results with positive emotions did not allow us to draw a
clear-cut conclusion. On one hand, positive emotions yielded a
trend in the opposite direction in comparison with negative ones.
If this were indeed the case, the results could be interpreted as
supporting the so-called valence hypothesis on the expression of
facial emotions (Davidson et al., 1987; Bourne, 2010). According
to this hypothesis, the right hemisphere specializes more for the
expression of negative emotions, whereas the left hemisphere
specializes more for the expression of positive emotions. On the
other hand, this trend failed to reach significance. We cannot
exclude, therefore, that there was in fact no difference in positive
emotional expression between the right and the left cheek.

Either way, these findings may be interpreted as evidence that
if the lateralization of emotional expression plays a role in the
left side bias, this has to do more with the expression of negative
than positive emotions. This possibility is unexpected and, to the
best of our knowledge, has never been advanced before. In the
context of the current study, however, we suggest it should remain
a speculation in need of further support. The main reason for
this note of caution is the nature of our emotional expression
scores, which were not derived from psychometrically validated
assessments of the intensity of expressed emotions but from
machine-based estimates of “moods” within a commercial facial
recognition algorithm. We cannot therefore be 100% certain that
our scores were pure valid measures of emotional expression,
although they are likely to reflect it at least to some degree.
Because the selfiecity mood data were originally obtained from

a commercial site, we have been unable to obtain information
on the proprietary algorithm that was used to derive the original
mood scores. A natural solution to this problem will be to run
the image database through a scoring procedure by human raters
using psychometrically validated scales.

CONCLUSION

The present results provide converging evidence for a natural,
culture-independent preference to display the left cheek. It has
been suggested (Nicholls et al., 1999; Powell and Schirillo, 2011;
Lindell, 2013) that the basis for this preference might be identified
in the right-hemispheric specialization for the expression of
emotions, which tends to make most of us more expressive on the
left side (Sackeim et al., 1978; Harris and Lindell, 2011; Blackburn
and Schirillo, 2012; but see also Torro Alves et al., 2008; Prete
et al., 2015). Evidence that a robust left cheek preference can
be observed in casual self-portraits created by individuals that
are unlikely to have had much exposure to academic training
in the arts is certainly consistent with this proposal. Further
study will be needed to determine whether the bias can be linked
specifically to hemispheric asymmetries in emotional expression.
As a first step in this direction, here we have shown that, at least
for negative emotions, selfies showing the left cheek of the taker
tend to have higher intensities of emotional expression. Further
research is needed to determine if this conclusion is general and
can form part of an explanation for the left side posing bias.
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Australia

Painted and photographic portraits of others show an asymmetric bias: people favor
their left cheek. Both experimental and database studies confirm that the left cheek
bias extends to selfies. To date all such selfie studies have been cross-sectional;
whether individual selfie-takers tend to consistently favor the same pose orientation,
or switch between multiple poses, remains to be determined. The present study thus
examined intra-individual consistency in selfie pose orientations. Two hundred selfie-
taking participants (100 male and 100 female) were identified by searching #selfie on
Instagram. The most recent 10 single-subject selfies for the each of the participants
were selected and coded for type of selfie (hormal; mirror) and pose orientation (left,
midline, right), resulting in a sample of 2000 selfies. Results indicated that selfie-takers
do tend to consistently adopt a preferred pose orientation (@ = 0.72), with more
participants showing an overall left cheek bias (41%) than would be expected by
chance (overall right cheek bias = 31.5%; overall midline bias = 19.5%; no overall
bias = 8%). Logistic regression modellng, controlling for the repeated measure of
participant identity, indicated that sex did not affect pose orientation. However, selfie
type proved a significant predictor when comparing left and right cheek poses, with
a stronger left cheek bias for mirror than normal selfies. Overall, these novel findings
indicate that selfie-takers show intra-individual consistency in pose orientation, and in
addition, replicate the previously reported left cheek bias for selfies and other types
of portrait, confirming that the left cheek bias also presents within individuals’ selfie
corpora.

Keywords: left, right, emotion, photo, selfie, self-portrait

INTRODUCTION

Selfies (digital self-portrait photographs taken with a smartphone or webcam) are now ubiquitous.
Whilst self-portraiture in art has a long history, its prevalence as a vernacular photographic genre is
novel (Walker, 2014; Marwick, 2015), and growing: use of the word “selfie” increased over 17,000%
between 2012 and 2013 (Oxford Dictionaries, 2013). Though selfies are undoubtedly about the self,
“... they long for - require even - sharing to be considered “true” selfies” (Hess, 2015, p. 1631),
thus selfies are uploaded to social media like Facebook and Instagram. This public sharing of selfies
is very much the norm, with 17- to 47-year-old Polish participants posting up to 650 selfies per
month on social media sites (average 14.01 posted per month for females; 7.62 posted per month
for males; Sorokowska et al., 2016).
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The selfie phenomenon was catalyzed by the advent of
the digital smartphone. Because the smartphone’s front-facing
camera provides a means for beholding oneself as the image
is recorded (Walker, 2014; Frosh, 2015), people can exert a
much higher degree of control over the way they self-represent
than previously available. The fact that digital cameras provide
photographs immediately, with no costs for film, means that
selfies can be taken repeatedly, with the best carefully chosen,
edited, and then uploaded to social media. The pose depicted
is thus far from accidental (Lindell, 2017); every selfie available
for public view on social media was first consciously selected
and approved by the selfie-taker (Saltz, 2014). Although there
is currently no academic research quantifying selfie-taking
behavior, a recent market research survey conducted by OnePoll
(N = 2000) found that females aged 16-25 spend over 5 h
a week (48 min per day) taking selfies, with an average of
seven selfies being taken for each ‘perfect selfi€’ uploaded to
social media sites (Strick, 2015). Not surprisingly then, selfie-
takers perceive themselves as more attractive and likable in their
selfies than in photographs taken by other people (Re et al,
2016).

As creating and sharing a selfie can be conceived as “an act
of self-representation,” (Walker, 2014, p. 12), posing orientation
in selfies has been examined to determine how selfie-takers
self-represent. Such investigation is motivated by previous
research that has established posing asymmetries in painted
and photographic portraits: people are more likely to adopt
a left than right cheek pose (LaBar, 1973; McManus and
Humphrey, 1973). A number of different theories have been
put forward to account for the left cheek bias. For example,
accounts based on the effect of reading and writing direction
suggest that readers of left-to-right languages show a left cheek
bias, whereas readers of right-to-left languages instead show
a right cheek bias (e.g., Pérez-Gonzilez, 2012). The Spatial
Agency Bias offers an alternate theory, suggesting that figures’
roles in artworks, whether as agents or receivers of action,
guide their pose orientation. According to this account, passive
portrait poses favor left cheek poses because they emphasize
the absence of agency (Suitner and McManus, 2011). Recent
analysis of moving images appears consistent with this proposal,
finding that the lead male actors in action films do not show
a left cheek bias (Bode et al, 2016). This finding is also
consistent with the emotion-based account of the left cheek
bias favored by the present study. Because the left side of
the face is predominantly controlled by the emotion-dominant
right hemisphere (Patten, 1996; Demaree et al., 2005), the left
cheek is more emotionally expressive (Nicholls et al., 2004).
Consequently, people intuitively offer the left cheek when asked
to pose for a photo expressing emotion, and the right cheek
when posing for a photo that conceals emotion (Nicholls et al.,
1999). Consistently, viewers perceive models in left cheek poses
as more emotionally expressive and open than identical models
in right cheek poses (Nicholls et al., 2002; see Lindell, 2013b, for
review).

Research confirms that the left cheek bias extends to selfies.
Bruno and Bertamini (2013) first investigated selfie posing
biases experimentally, finding that over 45% of participants

(predominantly university student sample) adopted a left cheek
pose when asked to take a selfie using an iPhone’s front-
facing camera (33% right cheek pose; 23% midline frontal
pose), with proportions consistent across genders. Subsequent
selfie-taking investigations in schoolchildren (aged 9-16 years),
and a community sample of adults, similarly confirmed the
left cheek bias for both male and female single-subject selfies
(Bruno et al., 2014, in press). Though Lindell (2017) reported a
midline (49.8%), rather than left cheek (26.5%), posing bias across
genders in a general population adult sample, the discrepancy
from previous investigations is argued to reflect the conservative
criterion for coding midline poses adopted [Lindell’s midline
pose category encompasses three of Bruno and Bertamini’s
(2013) pose categories: “slightly left, “frontal,” “slightly right”;
see Lindell (2017), for discussion]. Overall, the research suggests
that like other types of portrait, selfie-takers favor left cheek
poses.

Critically, the left cheek bias for selfies does not simply reflect
a mechanical artifact: neither participant handedness nor the
hand used to capture the image influences selfie pose orientation
(Lindell, 2017). Instead, the left cheek bias observed for selfies
appears consistent with that observed for painted (McManus and
Humphrey, 1973) and photographic (LaBar, 1973) portraits of
others, and is argued to reflect the sitters’ unconscious preference
for displaying the more emotive left cheek (see Lindell, 2013b;
Bruno et al., 2015, for discussion).

In keeping with experimental investigations of selfie-taking,
examination of cheek biases in 3200 selfies uploaded to SelfieCity
(an online selfie database, with images drawn from Instagram)
also found a left cheek bias for standard selfies (selfies in which
the selfie-taker points the camera toward themselves; Bruno et al.,
2015). For mirror selfies, in which the selfie-taker poses in front
of a mirror and takes a photo of their reflection, the posing bias
reverses to a right cheek bias. As the mirror reverses left and right,
a right cheek bias for mirror selfies indicates that the subjects
adopted left cheek poses in front of the mirror, akin to the right
cheek bias typically found in painted self-portraits (see Lindell,
2013a). Thus across selfie types, Bruno et al.’s (2015) SelfieCity
study indicates that both male and female selfie-takers tend to
pose offering their left cheek.

Previous investigations of posing orientation in selfies have
all sampled a single selfie from multiple different participants
(Bruno and Bertamini, 2013; Bruno et al., 2014, 2015, in press;
Lindell, 2017). Whether the individual selfie-taker similarly
shows a left cheek bias within his or her own corpus of
selfies remains to be determined. Intra-individual investigation
of selfie posing biases appears worthy of consideration because
it illuminates the degree of consistency in posing orientation,
determining whether selfie-takers repeatedly favor a preferred
pose, or switch between the three pose types: left cheek, midline,
and right cheek. Moreover, such investigation sheds light on
the generalizability of the left cheek bias previously reported for
selfies, based on samples comprised of multiple single selfies. The
present study was thus designed to expand the selfie posing bias
data by assessing intra-individual consistency in posing biases.
An overall left cheek bias within an individual selfie-taker’s corpus
would be in keeping with the left cheek bias previously observed
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across multiple subjects; an overall right cheek or midline bias, or
a pattern in which the selfie-taker alternates evenly between the
three posing options in their selfie corpus, would indicate that
intra-individual patterns show a marked departure from those
previously observed across individuals. Given that previous selfie
investigations have found no difference in selfie posing biases
between males and females (e.g., Bruno et al., 2015; Lindell, 2017),
no gender effect was anticipated in the present investigation.

Selfies were sourced from Instagram: a free mobile application
compatible with both iOS and Android operating systems.
Instagram allows users to upload photographs (particularly
selfies), manipulate them using filters, and share them with other
people who may then comment on, and/or “like” the images
(Marwick, 2015). There are over 500 million active Instagram
users, uploading more than 95 million images per day'. Users
can set their accounts to ‘public’ or ‘private’; only public accounts
were included in the present investigation. At the time of writing
over 275 million selfies had been uploaded to Instagram for public
viewing using the hashtag “#selfie,” allowing the identification
of images that users explicitly identified as selfies. Only single-
subject selfies were sampled.

MATERIALS AND METHODS

Selfie Sourcing

Selfies were sourced by searching Instagram using the #selfie.
Single-subject selfies were identified, with the first 100 male and
100 female single-subject selfie uploaders selected as participants;
the #selfie feed was refreshed to load more #selfie images until
the full sample of male and female participants was collected.
The most recent 10 single-subject selfies for the each of the 200
participants were then identified in each participant’s Instagram
feed, resulting in a total sample of 2000 selfies. The duration of
time over which participants uploaded 10 single-subject selfies
to Instagram ranged from <1 day (two participants uploaded 10
single-subject selfies to Instagram in fewer than 24 h) to 590 days
(M = 92.20 days; SD = 117.13 days).

Selfie Coding

Each selfie was coded for the participants identity, selfie
type (normal; mirror), selfie-taker’s sex (male, female), and
pose orientation (left cheek, right cheek, midline). The coding
criterion used to determine posing orientation was conservative:
selfies that unambiguously presented one side of the selfie-taker’s
face to the camera were classified “left” or “right.” In keeping with
the method previously described by Bruno and Bertamini (2013)
and Lindell (2017), selfies that depicted the subject in a pose that
could not be immediately classified by eye were first enlarged to
approximately 16.5 cm x 21 cm. The distances from the center
tip of the subject’s nose to each side of his/her face were then
measured to determine posing orientation: (left > right = left
cheek pose; left < right = right cheek pose). Any difference of
<2 mm was recorded as a midline pose (see Lindell, 2017).

Uhttp://www.instagram.com/press

RESULTS

Reliability analyses indicate that selfie-takers show a reasonable
degree of internal consistency in their selfie pose selections:
Cronbach’s o = 0.720 (female participants: Cronbach’s o = 0.712;
male participants: Cronbach’s o = 0.725). Overall, there were
more left (N = 779) and fewer midline (N = 535) selfies than
would be expected by chance (expected N = 666.7; right cheek
pose N = 686; please note that “left” and “right” always refer
to the selfie-takers’ anatomical cheek offered to the camera or
mirror). Comparing only left and right cheek poses indicates
that selfie takers show a left cheek bias: 53.17% left cheek selfies;
46.83% right cheek selfies. Figure 1 illustrates the percentages of
left, right, and midline selfies for male and female selfie-takers.

The number of left, right, and midline selfie poses for
each participant were calculated to examine intra-individual
consistency in pose orientation across 10 selfies. Given the
three posing options (left cheek, midline, and right cheek pose),
five or more selfies in one pose orientation was classed as an
overall bias toward that pose orientation, being higher than
the frequency expected by chance (3.33/10). Participants whose
selfie poses were evenly distributed, with no more than four
selfies in any of the three pose categories, were classified as
having no overall bias. Similarly, three participants who had
five selfies in each of two pose categories, and no selfies in the
third category, were included in the no overall bias group. Only
16 participants showed no overall bias. The vast majority of
participants (N = 184) showed an overall bias across their 10
single-subject selfies favoring one of the three pose orientations:
left cheek bias mean 6.61 left cheek poses/10 (SD = 1.37);
midline bias mean 6.54 midline poses/10 (SD = 1.59); right
cheek bias mean 6.70 right cheek poses/10 (SD = 1.50). Of the
participants who showed a very strong bias, with 8 or more
out of their 10 selfies in one pose orientation, 20 had a left
cheek bias (mean 8.50 left cheek poses/10, SD = 0.61), 9 had
a midline bias (mean 8.89 midline poses/10, SD = 0.93), and
14 had a right cheek bias (mean 8.86 right cheek poses/10,
SD = 0.77).

The observed frequencies of overall left, midline, and right
cheek biases were tested against a null model that assumes
that the three posing categories (left, midline, right) are equally
probable. The model thus assumes the frequencies expected by
chance: 0.333 for each of the three pose categories (as 16/200
participants showed no overall bias, the null model’s chance
N = 184/3 = 61.33). Results revealed that the number of
participants exhibiting an overall left cheek bias was higher
(N = 82), and an overall midline bias was lower (N = 39),
than would be expected by chance [x2(2) = 15.141, p = 0.001;
please refer to Figure 2]; the frequency of an overall right cheek
bias was consistent with that anticipated by chance (N = 63).
Comparison of overall biases for females and males indicates that
frequencies for both groups differed from those anticipated by
chance [females: x?(2) = 12.549, p = 0.002; males: ¥2(2) =7.032,
p = 0.030; please refer to Figure 2]. However, it could be argued
that a null model with equiprobable frequencies for overall left,
midline, and right cheek biases does not necessarily reflect the
probabilities of selfie poses, the range of rotation angles included
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selfie-taker’s sex (female, male). Please note that ‘cheek’ refers to the
anatomical cheek offered to the camera or mirror.

in the ‘midline’ category being more restricted than those of the
‘left’ and ‘right’ categories.

A pair of repeated measures logistic regressions were thus
conducted. In the first analysis, midline poses were compared to
left and right poses to assess the factors that determine whether
people favor midline over asymmetric selfie poses. Repeated
measures logistic regression modeled the relationship between

portrait orientation (midline, left/right) and the predictor
variables sex (female, male) and selfie type (normal mirror),
controlling for the repeated measure of selfie-taker identity.
Results indicated that neither sex [x2(1) = 0.820, p = 0.820]
nor selfie type [x2(1) = 1.876, p = 0.171] influenced selfie pose
orientation. The interaction between sex and selfie type was
similarly non-significant [x2(1) = 0.297, p = 0.586].

A second repeated measures logistic regression was then
performed to examine the factors that influence preferences
for asymmetric selfie poses only; midline poses were removed
from the analysis. The model assessed the relationship between
portrait orientation (left, right) and the predictor variables sex
(female, male) and selfie type (normal mirror), controlling for
the repeated measure of selfie-taker identity. Results indicated
that whilst sex [x2(1) = 1.368, p = 0.242] did not predict
pose orientation, selfie type proved a highly significant predictor
[x2(1) = 14.061, p = 0.000]. For normal selfies, left (N = 641)
and right (N = 638) cheek poses were similarly frequent, whereas
for mirror selfies, left cheek (N = 138) poses were more frequent
than right cheek poses (N = 48; please refer to Figure 3).
The interaction between sex and selfie type was not significant
[x2(1) = 0.088, p = 0.767].

DISCUSSION

Research has established that the left cheek bias for painted
(e.g., McManus and Humphrey, 1973) and photographic (e.g.,
LaBar, 1973) portraits of others is similarly evident in selfies (e.g.,
Bruno and Bertamini, 2013). As previous investigations of selfie
posing biases have sampled a single selfie from multiple different
participants, whether individual selfie-takers consistently favor
their ‘best side’ when taking selfies, and whether a left cheek
bias is evident intra-individually, was not known. The present
study reveals that the vast majority of selfie-takers show an
overall bias, repeatedly favoring one pose orientation (left cheek,
midline, or right cheek). Critically, more participants showed a
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left cheek bias within their own catalog of selfies than would be
expected by chance; the left cheek bias previously observed across
individuals is present intra-individually. Analysis comparing left
and right cheek selfies and controlling the repeated measure of
selfie-takers’ identity indicated that while sex did not predict
selfie pose orientation, the left cheek bias was stronger for
mirror, than normal, selfies. Overall, these results are in line
with previous reports in confirming a left cheek bias for selfies.
Moreover, they indicate that selfie-takers tend to consistently
adopt one pose orientation, presumably favoring their best
side.

Examination of the 10 most recent selfies participants
uploaded to Instagram confirms that individual selfie-takers
consistently prefer one pose orientation. Ninety-two percent of
the sample showed an overall posing bias, with 41% favoring
their left cheek, 31.5% preferring their right cheek, and 19.5%
repeatedly posting midline selfies. Given that only 8% of selfie-
takers showed no overall bias, the tendency to repeatedly adopt
a preferred pose appears to be the norm for selfie takers.
Importantly, the number of participants showing an overall left
cheek bias was significantly higher than expected by chance,
indicating an intra-individual left cheek bias for selfies that
complements the previously reported left cheek bias across
individuals (Bruno and Bertamini, 2013; Bruno et al., 2014,
2015, in press). The greater frequency of an overall left cheek
bias was similarly consistent at the upper end of the bias
spectrum. Of the 43 participants who showed a very strong
bias toward one pose in their selfie corpora (8 or more out
of 10 selfies in one pose orientation), 46.5% had 8 or more
left cheek selfies, 32.6% had 8 or more right cheek selfies, and
20.9% had 8 or more midline selfies. Given that selfies show the
world one’s subjective self-image (Souza et al., 2015), the greater
than expected proportion of participants showing an overall left
cheek bias suggests that selfie-takers intuitively favor the more
emotionally expressive self-representation communicated in left

cheek and midline, rather than right cheek, poses (e.g., Nicholls
et al., 2002).

The intra-individual consistency in pose choice (o = 0.72),
and consistency in the magnitude of the intra-individual bias
(overall left cheek bias: mean 6.61 left cheek selfies/10 selfies;
overall midline bias: 6.54 midline selfies/10 selfies; overall right
cheek bias: 6.70 right cheek selfies/10 right cheek selfies),
suggests that whilst selfie-takers repeatedly favor a preferred
pose, they occasionally switch pose orientations. Whether this
is done consciously, to avoid monotony, or unconsciously,
potentially reflecting state-based differences in selfie-takers’
mood, is presently unknown. Moreover, whether selfie posing
biases influence the number of ‘likes’ the selfies garner (‘likes’
being currency in social media, with selfies generally capturing
1.1-3.2 times more likes and comments than other types of
images posted on Instagram, Souza et al., 2015) remains an open
question.

Across the total sample of 2000 selfies, midline selfies were
less frequent (26.75%) than either left cheek (38.95%) or right
cheek (34.30%) selfies. This tendency to favor lateral, rather than
head-on, selfie poses has been repeatedly reported in previous
lab-based (Bruno and Bertamini, 2013; Bruno et al., in press)
and real world (Bruno et al., 2015) investigations. Whilst research
indicates that midline portrait poses are perceived as being just as
emotionally expressive as left cheek poses (Nicholls et al., 2002),
Lindell (2017) suggested that midline poses are less frequently
adopted for a simple reason: they appear less flattering (e.g.,
driver’s license, passport photo). Tips for posing for the “perfect
portrait” and the “perfect selfie” regularly include avoiding facing
the camera head on in a midline pose, unless one is aiming to
look bigger; instead, adopting a 3/4 or 2/3 turn toward the camera
is encouraged because it introduces more angles, highlights the
cheekbones, and makes the subject of the photo appear slimmer
(e.g., Manning, 2011; Olsen, 2012). As the subjects of selfies
simultaneously serve as their own photographers, they are in the
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position to take multiple images and try out multiple poses to
find the best (and potentially the most flattering to one’s self-
concept, Doring et al., 2016), before uploading the chosen selfie to
social media. This may explain the smaller proportion of midline
selfies observed in the present investigation, however, research
examining the relationship between selfie pose orientation and
perceived emotionality, attractiveness, masculinity, or femininity,
is clearly needed to assess this speculation.

Controlling for the repeated measure of selfie-taker identity,
analysis comparing left and right cheek poses indicated that selfie
type (normal, mirror) predicted pose orientation, revealing a
stronger left cheek bias for mirror than normal selfies. Bruno
et al. (2015) found a similar pattern in their examination
of the SelfieCity database (selfies drawn from Instagram),
arguing that this reflects differences in the mechanics of selfie
taking. Most selfie-takers capture their selfies by holding the
smartphone in their dominant hand (Lindell, 2017). In mirror
selfies the smartphone is typically held centrally, near the
body (Bruno et al., 2015), and when held with the right
hand, may be placed slightly right of midline. Thus presuming
that the majority of the sample is right-handed (a reasonable
presumption, given the near-universal preference for the right
hand, Corballis, 2014), this makes left cheek poses easier to
adopt in mirror than normal/standard selfies (Bruno et al.,
2015), potentially resulting in the higher proportion of left
cheek poses observed. This argument is necessarily speculative
because although motor biases (including handedness and
hand used to capture the selfie) do not influence posing
biases for normal selfies (Lindell, 2017), research has yet to
investigate the influence of motor biases on mirror selfie pose
orientation.

The absent effect of participant sex on pose orientation is also
consistent with previous selfie investigations (Bruno et al., 2015;
Lindell, 2017). Though inspection of the present data suggests
a stronger left cheek bias for females than males (see Figure 2),
sex was not a significant predictor of pose in either of the logistic
regression analyses. Both Bruno et al. (2015) and Lindell (2017)
similarly found that selfie pose orientations were not affected by
participants’ sex (sex was not examined as a factor in Bruno and
Bertamini, 2013; Bruno et al., 2014, in press), suggesting that
posing biases in selfies deviate from those observed for portraits
of others. The stronger left cheek bias for females typically
reported for portraits of others (e.g., McManus and Humphrey,
1973) is compatible with an emotion lateralization account of
the left cheek bias (see Lindell, 2013b, for review). As females
are more emotionally expressive (e.g., Kring et al., 1994), they
are more likely to intuitively pose offering the more emotionally
expressive left cheek.

The fact that sex did influence selfie pose orientation in
the present study or previous investigations (e.g., Bruno et al,,
2015; Lindell, 2017) could reflect an effect of the genre: males
may feel more comfortable expressing emotion when capturing
their own image in a selfie than when posing for another,
especially when encouraged to pose “as you really are” [as

instructed in Lindell’s (2017) investigation]. Equally, the lack of
a sex effect for selfies could reflect changes in contemporary
gender expectations and the characteristics of the population
who upload selfies to Instagram for public consumption (both
the present study and Bruno et al., 2015, used Instagram-based
selfie samples). Sorokowska et al. (2016) found that higher levels
of exhibitionism and extraversion characterize people who post
selfies more frequently, irrespective of sex. One may speculate
that the (typically young) males uploading selfies to Instagram
are less constrained by social mores, and thus are more willing to
express emotion, than males posing for professional portraits in
previous generations (e.g., McManus and Humphrey, 1973). In
keeping with this argument, recent research assessing emotional
expressivity in college students found no difference between
males’ and females™ levels of emotional expressivity (e.g., Lii
and Wang, 2012), thus the lack of a sex difference in posing
biases in the present study remains consistent with the emotion
lateralization-based account of the left cheek bias. Further
research examining whether males’ and females’ personality and
emotional expressivity predict selfie pose orientations is needed
to confirm this speculation.

The selfies sampled in the present study were explicitly
identified as selfies (#selfie) and uploaded to Instagram by the
selfie-takers for public viewing. Thus, like Bruno et al.’s (2015)
selfie investigation, the present study has excellent ecological
validity. It is therefore encouraging that the results observed
in laboratory-based investigations of selfie-taking (e.g., Bruno
et al., 2014, in press) match those found using these real-
world samples. This consistency in findings is a clear indicator
of the robustness of the left cheek bias for portraits, being
evident across painted (e.g., McManus and Humphrey, 1973)
and photographic (e.g., LaBar, 1973) portraits of others, and in
both lab-based (e.g., Bruno et al., in press) and real-world (e.g.,
Bruno et al., 2015) samples of selfies. The present study confirms
that the left cheek bias also manifests within an individual’s
selfie corpus, with more people consistently adopting a left cheek
pose than either of the other posing options. Given the effort
exerted in taking and retaking selfies to find the perfect angle
(Hess, 2015), with young women discarding six selfies for each
selfie uploaded (Strick, 2015), such findings imply that there is
something very special about the left cheek. Previous research
indicates that left cheek poses are perceived as more emotionally
open and expressive than right cheek poses (Nicholls et al,
2002), and we know that selfie-takers perceive themselves as more
attractive and likable in their selfies than in other photographs
(Reetal., 2016). Whether left cheek selfies induce a more positive
impression of the selfie-taker in other perceivers remains to be
determined.
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Presenting Your Best Self(ie): The
Influence of Gender on Vertical
Orientation of Selfies on Tinder

Jennifer R. Sedgewick, Meghan E. Flath and Lorin J. Elias *

Department of Psychology, University of Saskatchewan, Saskatoon, SK, Canada

When taking a self-portrait or “selfie” to display in an online dating profile, individuals may
intuitively manipulate the vertical camera angle to embody how they want to be perceived
by the opposite sex. Concepts from evolutionary psychology and grounded cognition
suggest that this manipulation can provide cues of physical height and impressions of
power to the viewer which are qualities found to influence mate-selection. We predicted
that men would orient selfies more often from below to appear taller (i.e., more powerful)
than the viewer, and women, from an above perspective to appear shorter (i.e., less
powerful). A content analysis was conducted which coded the vertical orientation of 557
selfies from profile pictures on the popular mobile dating application, Tinder. In general,
selfies were commonly used by both men (54%) and women (90%). Consistent with our
predictions, a gender difference emerged; men’s selfies were angled significantly more
often from below, whereas women’s were angled more often from above. Our findings
suggest that selfies presented in a mate-attraction context are intuitively or perhaps
consciously selected to adhere to ideal mate qualities. Further discussion proposes that
biological or individual differences may also facilitate vertical compositions of selfies.

Keywords: selfies, posing, height preference, sexual dimorphism, power, grounded cognition, attraction, online
dating

INTRODUCTION

When creating an online dating account, choosing a profile photo becomes a thoughtful process
(Ellison et al., 2006), as it can predict the success of initiated contact (Hitsch et al., 2006). This
is particularly true for the most currently used mobile dating application, Tinder (SurveyMonkey
Intelligence, 2016), due to its emphasis on the profile photo; that is, its format promotes users to
make rapid judgements based on physical attractiveness, a primary determinant in the early stages
of mate selection (Li et al., 2013; Fletcher et al., 2014).

Curiously, mobile camera self-portraits or “selfies” are often used for the profiles main
image; 57% of men and 90% of women from our sample of Tinder users chose this method of
representation. By considering evolutionary theories of attraction and grounded cognition, how
the selfie-taker vertically orients the camera may be from an angle which perceptually manipulates
qualities that are attractive to the opposite sex (e.g., height, perceptions of power). Specifically, the
current study explores how heterosexual men and women vertically portray themselves relative to
the viewer—from above, or from below—for selfies displayed on Tinder.

Frontiers in Psychology | www.frontiersin.org

April 2017 | Volume 8 | Article 604 | 134


http://www.frontiersin.org/Psychology
http://www.frontiersin.org/Psychology/editorialboard
http://www.frontiersin.org/Psychology/editorialboard
http://www.frontiersin.org/Psychology/editorialboard
http://www.frontiersin.org/Psychology/editorialboard
https://doi.org/10.3389/fpsyg.2017.00604
http://crossmark.crossref.org/dialog/?doi=10.3389/fpsyg.2017.00604&domain=pdf&date_stamp=2017-04-21
http://www.frontiersin.org/Psychology
http://www.frontiersin.org
http://www.frontiersin.org/Psychology/archive
https://creativecommons.org/licenses/by/4.0/
mailto:lorin.elias@usask.ca
https://doi.org/10.3389/fpsyg.2017.00604
http://journal.frontiersin.org/article/10.3389/fpsyg.2017.00604/abstract
http://loop.frontiersin.org/people/191484/overview
http://loop.frontiersin.org/people/388984/overview
http://loop.frontiersin.org/people/205644/overview

Sedgewick et al.

Vertical Orientation of Selfies

Attraction to vertical cues of physical height are largely
suggested to emerge from humans sexual size dimorphism.
Males, on average, tend to exceed females in height (Gray
and Wolfe, 1980; Ruff, 2002), thereby masculinity is strongly
associated with the expression of tallness (Jackson and Ervin,
1992). However, a sizeable stature may also serve as a physical cue
for females to other evolutionary advantages such as dominance,
social status, and the ability to attain resources (Buss, 1989,
1994; Fiske, 2004). Women from Western cultures consistently
demonstrate this attraction to tall men as reported from surveys
of ideal mate characteristics (Pierce, 1996; Courtiol et al.,
2010; Yancey and Emerson, 2014). Furthermore, the male-taller
norm is evident from investigations of actual height differences
between couples (Gillis and Avis, 1980). Women’s robust height
preference illuminates why taller males tend to report more
sexual partners (Frederick and Jenkins, 2015) and reproductive
success (Pawlowski et al., 2000; Nettle, 2002a) than their shorter-
statured counterparts.

The literature on height preferences of men seeking women
demonstrate a less stringent ideal, as men report a significantly
weaker preference for respectively shorter women (Pawlowski,
2003; Fink et al., 2007). Research examining real-life data of
online dating behavior revealed that men made first-contact
emails to women of average height 43% more than women
taller than 6’3, whereas women initiated contact with men of
above-average height 65% more than shorter men (Hitsch et al.,
2006). The preference for average height similarly corresponds
to the stature of women with the most reproductive success
(Nettle, 2002b), though this success is comparatively lower than
that of taller men (Nettle, 2002a). The decreased importance
of women’s height is perhaps surprising given that men value
external qualities for potential mates more so than women
(Regan et al., 2000; Olivola et al., 2009). However, height is an
attribute unrelated to female fertility (Nettle, 2002b), effectively
decreasing this cue to represent any evolutionary advantage.

Although physical height is a significant feature of mate
selection, this cue is absent from Tinder’s profile layout unless
explicitly stated by the user in their profile’s tagline. Alternatively,
the profile photo may be spatially manipulated to emulate the
appearance of height either by orienting the camera from above
or below the vertical axis, thereby exploiting the perception of the
viewer to appear taller or shorter than the photographic subject.
Research examining the effect of facial head-tilt on judgments
of gender have found that pictures of faces with an upwards
head-tilt, thus being perceived from below, are perceived to be
more masculine, and faces tilted-downwards, so from an above
perspective for the viewer, as more feminine (Main et al., 2010).
These directionalities of head-tilt are parallel to ratings of facial
attractiveness (Burke and Sulikowski, 2010; Sulikowski et al.,
2015). Habitually learned perceptions of faces arising from height
differences are proposed to guide these perceptions (DeBruine
et al., 2006), though a complementary theory is proposed from
the area of embodied cognition.

Grounded theories of cognition pioneered by Lakoff and
Johnson (1980, 1999) posit that abstract concepts, such as power,
are mentally associated with vertical spatial orientations (i.e.,
up is perceived as powerful and down, powerless; Barsalou,

1999). This association is exhibited by the English language,
whereby common idioms of power and submission are vertically
positioned: one has control over someone or be under their
control, rise or fall from power, or be of high ranking or the
low man on the totem pole (Lakoff and Johnson, 1980, p. 16).
Considering this knowledge, Meier and Dionne (2009) predicted
that the attractiveness of men’s and women’s portraits would
depend on their spatial congruency with power; specifically,
males are a proxy for “up” due to masculine trait preferences
related to power (i.e., dominance, high social status) and for
females, a lack of power (i.e., faithfulness) corresponding with
“down.” As predicted, men rated women’s portraits as more
attractive when identical photos were presented at the bottom of
a computer screen (vs. top), whereas women were more attracted
to images of men at the top of the screen (vs. bottom).

The directionality of the power metaphor with gender
suggests a clear parallel with the literature from evolutionary
psychology; “up” or tallness is signified with masculinity, and
“down” or being shorter indicates femininity. However, as
previously stated, height is not always an available cue in an
online dating environment. Therefore, we propose that when
choosing the focal point of the profile—the first profile picture—
individuals may intuitively know to select an image where the
vertical angle of the camera is consistent with how they want
to be presented to the opposite sex: for men, from below to
appear larger and dominant (i.e., powerful), and for women, from
above to look smaller and submissive (i.e., less powerful). Due
to the control from the self-display of the smartphone’s frontal
camera, an individual can easily manipulate this angle by taking
a selfie, thus appearing taller or shorter relative to the viewer. We
chose to explore strictly selfies for this reason, and because of the
increased likelihood that the selfie was taken explicitly to portray
attractiveness.

The purpose of the current study is to compare the vertical
spatial orientation of men’s and women’s selfie profile pictures
from Tinder, to which we predict that men will more often
choose selfies oriented from below (vs. above), and women
will depict selfies more often from above (vs. below). The
current study will contribute to research on human attraction by
exploring if physical preferences reported from previous studies
are embodied by individuals in a realistic mate-attraction setting.
Further, the study will inform how men and women represent a
vertical orientation for selfies, a contrast to the lateral exploration
of this media phenomenon (Bruno et al., 2015, 2016; Lindell,
2015).

METHODS
Sampling

A total of 962 profile photos were collected from Tinder. From
this total were 508 profiles of women ranging from 18 to 44 years
of age (M = 24.43, SD = 4.7), and 454 profiles of men between
the ages of 18-56 (M = 30.5, SD = 8.39). Standard selfies—
informal self-portraits portraying only the selfie-taker (Bruno
etal., 2015)—were then parsed from the total. Mirror-selfies were
also excluded (26 men, 13 women), because altering the vertical
camera position does not affect the relative perspective of the
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model to the same effect as non-mirror selfies. Our final data set
comprised of 665 selfies, whereby 247 were from men’s profiles
and 457 were from women’s. Selfies accounted for 54% of men’s
and 90% of women’s profile pictures.

As previously specified, Tinder was an ideal online dating
platform due to its current popularity and because of the layout’s
emphasis on the profile photo; only the first name, age, name
of employer, and one picture is displayed as users “swipe” to
explore Tinder profiles. Thus, the decision to “swipe right,” or
approve permission of contact by another user is largely founded
by physical appearance, as Tinder only presents profiles of users
specified from the accounts search features (i.e., gender, age
range, proximity in kilometers). Collection of the images are
compliant with Tinder’s privacy policy (Tinder Inc and Privacy
Policy, 2016). Analysis of this collection was not subject to review
by the University of Saskatchewan’s Research Ethics Board (REB);
the Standard Operating Procedures from our Human Ethics
Policies states that data derived from observing publicly available
media does not require REB review provided that no individuals’
information may be identified (Research Ethics Office, 2012).

For the study, two Tinder profiles were created—one of a man
seeking women, and one of a woman seeking men. To access
enough profiles for a sufficient data set, the “Discovery Settings”
were set to include Tinder users over the age of 18, within 160
km from the University of Saskatchewan campus, and toward
the opposing gender of our profile’s user. At that point we could
view the profiles of each targeted gender, to which we coded
profile images until there were no other users available within our
demographic interests. Images were collected on May 10th, 2016.

Coding

The vertical orientations of the models within the selfie sample
set were coded by six research assistants (three males, three
females) blind to the hypotheses of the study. Our rationale for
assessing selfies” vertical orientation using human scoring rather
than an objective measurement was motivated by two factors: (1)
to understand how individuals experience the portrait’s subject
relative to themselves, and (2) because of the inability of Facial
Recognition Software to detect the degree of head-tilt due to
obscure photographic compositions, poor image resolution, or
occluded views of the face (e.g., hair, sunglasses).

Assistants were seated at eye-level to a desktop computer and
presented with the following instructions:

“Please say which vertical location you think you are relative to
the person in the picture—above them, below them, or if they are
at an equal level to you”

To decrease the coding time from the large sample set,
assistants verbally indicated their relative spatial judgment for
each photo while the primary researcher coded their selection on
a separate computer. Poses oriented from above were coded as
+1, poses from below as —1, and a straight pose as 0 (i.e., no
obvious head-tilt; see Figure 1 for examples of each pose).

The posing choices for all assistants were then compiled in a
spreadsheet for further comparison. The directionality of portrait
orientation for each selfie was determined to be from above,
below, or equal if there was agreement among four of the six
raters. Images with less than four agreements were discarded

prior to analysis; this equated to 95 images (14%) and with
a moderate inter-rater agreement (Altman, 1999) determined
using Cohen’s Kappa, k = 0.4, (95% CI, 0.035-0.044), p < 0.001.
Our choice to only include images with at least four agreements
was due to the large number of central posing choices reported
by assistants on images with an otherwise adequately reported
directional bias.

RESULTS

Frequencies of the spatial orientation from the selfie sample
suggests that distinctly vertical compositions of the camera were
commonly used by both men and women, as profile photos
with an above or below orientation were presented in 55.1%
and 42.1% of pictures, respectively (see Table 1 for all spatial
frequencies). To determine if there was a difference between
posing orientation depending on gender, a one-way ANOVA
was conducted. However, the ANOVAs homogeneity of variance
assumption was violated as indicated by the Levene’s test, F(;, 554)
= 13.55, p < 0.001; alternatively, a Welchs ANOVA was used. A
significant difference between groups was revealed, F(;, 303.4) =
24.94, p < 0.001, n? = 0.03, demonstrating that men oriented the
camera more often from below (M = —0.213, SD = 0.644) than
women (M = 0.089, SD = 0.644) in selfies presented on Tinder
(see Figure 2 for proportional differences).

To examine if the directionality of men’s and women’s poses
were significantly different from zero (i.e., a straight pose), two
one-sample t-tests were computed. The analyses corresponded
with our predictions; men oriented the camera more often from
below, t(;06) = —4.291, p < 0.001, Cohen’s d = 0.598, and women,
more often from above, t(345) = 2.577, p = 0.01, Cohen’s d =
0.276. Taken together, the results illustrate the contrast between
how men and women choose to spatially represent themselves in
a mate-attraction context.

DISCUSSION

Selfies exhibited in online dating profile photos were predicted
to vary by vertical camera angle depending on the sex of the
individual. Our results revealed that profile photos of men
and women users of the mobile application, Tinder, exhibited
opposing vertical biases; the camera’s perspective was presented
more often from below for men, and above for women. These
findings simultaneously demonstrate a mechanical bias of selfies
within a mate attraction context, as profile photos were not only
chosen, but also taken by the Tinder user.

TABLE 1 | Frequency and percentage of posing.

Gender Above Below Frontal
FREQUENCY/PROPORTION

Men 35 (16.9%) 79 (38.2%) 93 (44.9%)
Women 58 (25.5%) 89 (16.6%) 202 (57.9%)
Total 93 (100%) 168 (100%) 295 (100%)
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FIGURE 1 | Examples of vertical camera angle manipulation. From left to right, the presented images illustrate selfies photographed from an above, frontal, and
below perspective. The portraits are modeled by a research assistant to maintain confidentiality of the sampled Tinder users.
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FIGURE 2 | Proportion of vertical poses (+SE) based on gender. The
figure illustrates the proportional difference between men and women’s
tendency of taking vertical selffies; that is, when excluding neutral poses, men
displayed a bias for portraits of selfies from below, whereas women
alternatively presented an above-bias.

An effect of manipulating a selfie’s vertical spatial dimension
is that it creates the illusion of a height disparity between the
model and the viewer. The findings of the current study suggest
that individuals are intuitively or perhaps consciously aware of
this phenomenon, as the composition of profile photos were
consistent with the height ideals of the opposite sex. Specifically,
men with selfies oriented from below facilitate the perception
of tallness, a feature robustly reported from women’s mate
preferences (Pierce, 1996; Courtiol et al., 2010; Yancey and
Emerson, 2014). By contrast, women’s prevalence of selfies taken
from overhead conveys relative shortness to the viewer, a smaller
yet significant height preference reported by men (Pawlowski,
2003; Fink et al., 2007).

Emphasizing this sexual dimorphism (Gray and Wolfe, 1980;
Ruff, 2002) may serve to activate assumptions of features that
are evolutionarily attractive to the opposite sex. As reported
from cross-cultural research by Buss (1989, 1994), tall men are

commonly associated with protection, high social status, and
access to resources, whereas shorter women are perceived to
symbolize faithfulness and subordination. A comparable theory
comes from the area of grounded cognition, though its emphasis
on verticality is its link to perceptions of power (Barsalou,
1999). This association derives from the phenomenon proposed
by Lakoff and Johnson (1980, 1999) that vertical space is a
proxy for power due to its mental representation—powerful
is up, less powerful is down (Schubert, 2005). Due to average
height differences, men physically tower over women, therefore
alluding to a perceived power differential. Research has found this
metaphorical transfer to influence attraction; Meier and Dionne
(2009) demonstrated that men rated women’s portraits as more
attractive when presented at the bottom of a computer screen (vs.
top), whereas the alternative was found for women viewing men’s
portraits. Although attractiveness was predicted by its spatial
presentation rather than height, we propose that grounded theory
is a complementary explanation rather than a central one due to
the extensive evidence on height preferences and mate selection.

In addition to manipulating height preferences, we speculate
that other physical features related to men’s and women’s
attractiveness can be enhanced by a selfies camera angle. For
men, a broad jawline is a sexual dimorphism (Weston et al.,
2007) that is similarly referenced to masculinity. Facial-width
has been found to correlate with both perceptions (Alrajih and
Ward, 2014; Mileva et al., 2014) and self-reported (Lefevre et al.,
2014) dominance, and is a physical preference considered by
women for short-term relationships (Valentine et al., 2014).
Taking a picture from below thus serves the purpose of creating
an illusion of a pronounced jaw, as it obscures the size of the
jaw relative to the face. By contrast, women may choose to take
a photo from above to distort the head in relation to body size,
accordingly deemphasizing a feature commonly misrepresented
by women—their weight (Engstrom et al.,, 2003; Toma et al,
2008). An above camera angle would therefore reduce not only
the perceived physical height of the woman, but also to flatter
their physical frame. Aside from the conscious effort for women
to conform to contemporary trends of body ideals, capturing
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a physically appealing figure can also implicitly signal fertility
health (Jungheim et al., 2013), a biological advantage which is
more strongly linked to reproductive success for females than
height (Nettle, 2002b).

For the current study, subjective measurements of vertical
camera angle were ideal to validate how individuals perceived
themselves relative to the portrait’s model (i.e., taller than or
shorter than the model). Consequently, the vertical orientation
was only possible to be categorically quantified (i.e., above, below,
or central) as opposed to a continuous variable (i.e., degree of
vertical angle measured). A resulting trade-off is that we could
not compare the extent of vertical exaggeration, only its distinct
directionality. An additional short-coming was that unreliable
agreements of selfie-composition between raters led to 14% of
discarded data, a consequence that could have been eliminated
from an objective measurement (e.g., facial-analysis software).
Upon inspection of the discarded stimuli, however, it is possible
that the variability of posing choices may be due to assistants’
sensitivity to report a neutral rather than directional pose, as the
data points failed to meet our selected agreement standard often
displayed an even split between one vertical directionality and a
central pose. The results of the current study therefore capture
humanly perceivable differences rather than small deviations of
camera angle.

An additional limitation is from the nature of using a content
analysis, which is that we have restricted access to fruitful
information of the Tinder users. A variable of interest for future
examination is the photographic experience of the selfie-taker.
Individuals with knowledge of photographic techniques may take
more selfies from above, as this perspective is considered as
a more flattering presentation of a face (Phillips, 2006). This
knowledge may be similarly learned through experience taking
selfies. Research has shown that women upload selfies to photo-
sharing applications such as Instagram (Sorokowska et al., 2016)
more often than men. Women’s increased experience taking
selfies may be an additive variable for their predominant use of
the above camera-tilt.

Future direction should also explore how individual
differences modulate the vertical position of selfies. Conformity
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Selfies, digital images characterized by the desire to frame the self in a picture taken
to be shared with an online audience, are important reflections of the contemporary
self. Much extant psychological research on selfies has taken a pathologizing view of
the phenomenon, focusing on its relationship to narcissism. Our investigation seeks
to contribute to a holistic, contextualized and cultural perspective. We focus on the
context of museums, places where art, history, education, and culture merge into
the selfie taking behaviors of patrons. First, we explore theory salient to our topic of
selfie taking, finding selfies to be an important way to construct ongoing series of
narratives about the self. We use concepts of identity work, dramaturgy, and impression
management to understand it in this light. We relate embodiment within the museum to
the selfie’s performative acts and expand upon notions that emphasize and distinguish
the aesthetic elements present in many aspects of everyday life. We also question the
ability of the museum selfie to destabilize. We also explore the contextual effects of
mimicry and social norms. After describing our ethnographic and netnographic method,
we investigate the museum selfie phenomenon. We begin with some observations on
the extent of selfie-taking in contemporary culture as well as its evolution. Then, we
consider selfies as a type of dynamic art form. Our analysis identifies a range of different
types of museum selfies: art interactions, blending into art, mirror selfies, silly/clever
selfies, contemplative selfies, and iconic selfies. Considered and studied in context, the
museum selfie phenomenon reveals far more than the narcissism of the sort explored by
past psychological research. The museum provides a stage for identity work that offers
an opportunity for the selfie to be used not only for superficial performances but also in
the pursuit of more profound self-reflection and its communication. Our ethnographic
exploration of the selfie sees it as more than a quest for attention but less than a
genuinely destabilizing social force. Selfie taking is complex and multidimensional, a
cultural and social act, a call for connection, an act of mimicry, and part of people’s
ever-incomplete identity projects.

Keywords: selfie, museum, identity, embodiment, performance, aesthetic consumption, self-presentation

INTRODUCTION

If our photographs are reflections of the way we see the world, selfies are reflections of the way we
see ourselves. Yet they are more than mere self-reflection. They are intended for wider audiences,
as if they were a form of art. As Iqani and Schroeder (2015, p. 408) explain, “an instructive
starting point for thinking about the historical context of today’s selfie is the artistic self-portrait.
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In the West, self-portraits emerged as an important visual genre
in and around the 16th century, typified by painters such
as Albrecht Diirer and Rembrandt. These painters used self-
portraiture to enshrine themselves as artists, as well as to reveal
the inner depths of their character”. Carbon (2017) uses an
art history perspective to explore this artful element of selfies.
He finds that selfies aim to communicate and express complex,
multidimensional cultural messages similar to those of self-
portraits from the domain of artistic painting have done for
centuries (see Schroeder, 2002, 2013). Selfies “reveal something
about the creator in particular, but also something about humans
in general” (Carbon, 2017, p. 17). This connection between
photographs, art, communications, and the self are key elements
of our investigation. Contemporary selfie taking is a complex,
enculturated, and multidimensional phenomenon. To genuinely
understand it in all of its complexity, the field must study it
with a myriad of different investigative approaches. Hence, we
contribute to this multidisciplinary discourse with a cultural
approach and ethnographic methodology.

Selfies are public reflections of the way we view and present
ourselves, an intriguing combination of inward and outward
looking. Their pervasiveness has been facilitated not only
by networked technology and devices such as front facing
cameras and selfie sticks, but also by the internalized social
conventions that make the capture and sharing of self images
desirable and acceptable (Larsen and Sandbye, 2014). That
these conventions are shifting is evidenced by the changing
and amorphous definitions of what constitutes a selfie (Hess,
2015; Senft and Baym, 2015). Sorokowski et al. (2015, p. 124)
define selfies as photographs “of oneself (or of oneself and
other people), taken with a camera or a camera phone held
at arm’s length or pointed at a mirror, that [are] usually
shared through social media”. This fundamental notion captures
the core elements of the selfie phenomenon. However, that
phenomenon is constantly changing as the practice evolves.
Some literature now adopts a broader definition to accommodate
group selfies, partial selfies of body parts, timers, selfie sticks,
and highly manipulated photos facilitated by app technologies
such as Snapchat. Rather than confining the selfie phenomenon
to a particular technology or genre of photograph or video,
we follow the broad definition of Dinhopl and Gretzel (2016,
p. 127), which identifies selfies as “characterized by the desire
to frame the self in a picture taken to be shared with an online
audience”.

Psychological research on selfies has emerged as a vital and
growing sub-field. Psychology research has explored motivations
for selfie-posting (Pounders et al., 2016; Sung et al., 2016), age
and gender differences in posting selfies (Dhir et al., 2016), and
self-esteem based effects of selfie posting (Wang et al., 2017).
Much of this research has frequently taken a pathologizing
perspective on the phenomenon, focusing on the relationship
between narcissism and posting selfies (e.g., Fox and Rooney,
2015; Lee and Sung, 2016). In particular, by focusing on
extremes of high selfie posting behavior and viewing the activity
in an excessive, individualistic, and decontextualized manner,
psychological research may be obscuring some of the most
interesting aspects of the phenomenon. Indeed, like Internet

and social media consumption itself, psychology research has
linked selfie production to shallow relationships, lack of intimacy,
loneliness, anorexia, risks to mental health, and a general lack of
mental well-being (Adamkolo and Elmi-Nur, 2015, pp. 22-24).

Recent psychological research has begun to offer more
nuanced views of the selfie phenomenon. For example,
Sorokowski et al. (2015, p. 125) find that the measures of
narcissism are “significantly and positively correlated with”
the posting of selfies on social media sites, and also that
the “link between narcissism and selfie posting is stronger
among men than women”. However, another study found that
posting selfies is a fairly common practice on social media sites,
becoming “a typical way of communicating with others” and
generally not related to narcissism (Barry et al, 2017, p. 7).
Qiu et al. (2015) picture-coding scheme for selfies presents a
psychological framework for image content analysis of selfies.
The authors included facial expressions and position of the self
as variables and categorized location as public or private. Their
study emphasized the importance of context for representation
in selfies. These results, along with the shifting definition of
selfies, point to a dynamic and complex phenomenon which is
increasingly embedded in contemporary communications.

We believe that an alternative approach would be useful
in recontextualizing selfie taking away from pathologies and
toward an alternative view. Relevant to this view are historical
approaches such as those of Schroeder (2002, 2013), Igani
and Schroeder (2015), and Carbon (2017). The view we
propose is that selfie taking is a complex and multidimensional
phenomenon embedded in a wider set of evolving contemporary
social practices. Drawing inspiration from the work of Rounds
(2006) and Burness (2016), we chose to examine selfie taking in
the context of contemporary art museums.

Museums, obviously, are sites in which art, culture, and
photography have a long history. Museums are also, it turns
out, important sites of “identity work” which encompasses the
psychological “processes through which we construct, maintain,
and adapt our sense of personal identity, and persuade other
people to believe in that identity” (Rounds, 2006, p. 133;
see also Howard, 2000). Museums have been found, perhaps
unsurprisingly, to be an increasingly important site for selfie
taking behavior. For instance, Blithm (2016) discusses how the
management of the Groninger Museum in the Netherlands
has been altered by social media and the rise of selfie taking.
Burness (2016, p. 95) provides an extensive overview of the
museum selfie phenomenon, and quotes poet laureate Ken
Goldsmith as saying that the Mona Lisa and other iconic
artworks have become “wallpaper for selfies”. She finds the
moral panic surrounding potential damage to artwork from
careless selfie takers at museums to be prevalent. Given the
aforementioned importance of the selfie’s connections to art and
also the need for a more contextualized understanding of a
phenomenon that has been largely studied as the isolated and
decontextualized behavior of narcissistic individuals, we find the
museum setting ideal for an identity work-focused investigation
of the selfie.

By locating it in a specific public place, one that combines
history, education, and culture, we embed our understanding
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of selfie taking in a broader, more cultural, and more social
direction than past psychological research. Respectfully
extending the museum scholarship emphasis of Rounds
(2006) and Burness (2016), we bring a deepened psychological
perspective to the contextualized phenomenon of the museum
selfie. We begin our investigation with a look at several
relevant theories. First, we extend a Lacanian “mirror stage
theory” perspective (Lacan, 1977), taking its interlinked
notions of self image, maturity and visual development in
a technological direction. We consider whether the hall
of mirror effects of our devices might reveal something
about the regressive possibilities of contemporary adult
identity. Does selfie taking, studied in context, act merely
to elevate the self, or to provide a complex amalgam of
self and setting, as Dinhopl and Gretzel (2016) suggest in
their contextualized study of travel related selfie taking?
In summary, our perspective seeks a cultural viewpoint on
selfie taking, considering it to be a set of social practices
intimately linked to the most intimate of pursuits: identity
work.

Psychological impression management theory posits that
people are inclined to create and share impressions of themselves
which are biased in the direction of their desired identities
(Markus and Nurius, 1986). Similarly, the sociologist Goffman
(1959) emphasized the importance of self-presentation strategies
to control impressions of the self, often also highlighting the
role of factors and contexts external to the individual. Schau and
Gilly (2003), Belk (2013) and a range of other researchers have
described and analyzed the self-presentation related motives that
individuals bring to their digital communications. Murray (2015)
portrays selfies as effective outlets of self-definition, creative
forms of self-fashioning, and therefore powerful means of self-
expression. In Belk’s (1988, 2013) “extended self” perspective,
selfies represent digital possessions that play an important role
in establishing and signaling identity. A recent investigation by
Pounders et al. (2016) found that “consumers were motivated
to post-selfies to convey a positive self-image”. Findings from
this study also revealed that desired images included looking
happy, having fun and projecting a positive physical appearance.
Our identity work investigation complicates this perspective.
What messages are conveyed by selfies taken with art? Is this
mere happiness and beauty, or might it be something more?
More importantly, what are the social and cultural contexts
in which selfie taking in general might be more productively
viewed?

The paper proceeds as follows. First, we explore theory
salient to our topic. We examine theory linking identity and
consumption, museums and embodiment, the aesthetics of
consumption, performance and staging, and mimicry and social
norms. Then, we offer some elaboration of our ethnographic
and netnographic approach to the contextualized study of
museum selfies. The next section presents our findings, which
center upon a categorization of the different types of selfies we
observe being taken in art museum contexts. Finally, we offer a
concluding section that discusses the implications of our findings.
Our results may have useful implications to help psychologists
and others scholars of the selfie develop a more multifaceted

view of selfies than is exhibited in the current pathologizing
literature.

LITERATURE REVIEW

The dichotomized view of selfies as authentic expressions of
identity and self-absorbed distortions persists throughout most
of the scholarship on the topic. Carbon (2017) positions selfies
as artifacts in a long history of self-portraits in art while Wendt
(2014) more cynically sees them as parodies of portraits in the
social media age, exemplified by artificial poses such as “duck
face”. Jones (2002) argues that the selfie is an inflated performance
of the self. Similarly, Levin (2014, p. 20) describes selfies as
“portraits of the self in the act of self-portrayal,” emphasizing the
practice rather than the outcome. Wendt (2014) emphasizes that
visual social media encourage selfie-taking, animating users to
create infinite versions of themselves through selfies, and keep
users continuously engaged with images of themselves. Others
conceptualize selfies as means of communication that afford a
transformation of a personal experience into a shared one (Molz,
2012).

What does seem clear is that selfies are a means by which
individuals can insert images of themselves into communications
in a way never before possible. Our discussion of selfies is thus
influenced by a perspective that views them as communicative
aspects not only of individual identity, but of individual aspects
of the networked self (Papacharissi, 2010). Online selves influence
one another. They are ever more carefully curated (e.g., social
media users delete posts that do not receive the desired number of
likes in order to not taint their social media identity), which spurs
a quest for the extraordinary and high scrutiny of what is share-
worthy (Dinhopl and Gretzel, 2016). Rettberg (2014, p. 35) offers
the most fully realized view of this highly interconnected and
highly contextualized sense of the selfie. Her work connects the
selfies with visual identity, time lapse photography, and changes
in digital profile pictures to argue for an embedded view in which
“digital self-presentation and self-reflection is cumulative” and
part of an ever-evolving progressive series. This view accords
well with the identity work and art emphasis of the museum
selfie.

Identity Work Involving Objects and

Places
Identity emerges from “a dialectic between internal identification
and external ascription” (Howard, 2000, p. 375). It is the
mediating function between what is inside the self and what is
outside, between the agent who chooses to act and the structures
that provide the opportunities for acting, alternatives among
which actions may be chosen, and the consequences of acting.
Our identity work, the generator of our individuality, “is not so
much a state to be achieved as a mode of life to be pursued”
(Appiah, 2006, p. 5). Identity work, like serial selfie taking, is
processual. Identities and profile pictures always exist as works
in progress.

Consumer culture theoreticians Ustuner and Holt (2007,
p. 51) use the term “identity project” to refer to the self-narratives
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that people form as they continuously develop their identities
by projecting “the constructed past into the imagined future”.
According to them, people selectively update the narratives they
tell themselves and others about their lives and who they are
“as they interpret and incorporate the real twists and turns
[that occur] as their lives progress” (p. 51). This continuous
act of story building and storytelling seems highly salient to
our contemporary culture (Mick and Buhl, 1992). Cultural
communications such as art, fashion, and advertising symbols
are used as sources of ‘symbolic resources’ by people, who seek
in them “new ideas and better concrete versions of old ideas
with which to advance their [identity] project” (McCracken,
1987, p. 122). In this research, we build on the notion, also
developed by Kozinets et al. (2004) that physical spaces and
objects are also used as symbolic resources in contemporary
identity projects. As Burness (2016, p. 115) states, museum selfies
“point to the social role that objects play in the lives of our visitors
and the important role that museums have in facilitating those
relationships”.

Rounds (2006) suggests that visiting a museum can
simultaneously serve both the construction and signaling
of identity. Museums allow visitors to associate their self with
something that is larger than themselves. According to Rounds,
museum visitors can transfer the special aura of importance that
the displayed objects hold onto themselves. Hromack (2014)
makes a more traditional possession-related and “extended
self” type argument (cf. Belk, 1988), claiming that selfies are
a gesture of ownership, a way of owning the art through its
image. Selfies allow individuals to weave museum objects
into their own identity. Foster (2014, p. 4) states that “taking
a good selfie requires that both the creator/subject and the
viewer look carefully at the artwork or artifact, granting a
new perspective and a personal connection to a potentially
lifeless object”. Also, museums as physical and cultural locations
provide opportunities to both confirm existing identities and
explore alternative selves; they are spaces of identity enactment.
Mukherjee et al. (2015) describe museum spaces as offering
psychological affordances that facilitate the directing, shaping,
scaffolding and (re)producing of the psyche. Falk (2006, p. 151)
also underlines the deep connection between identity and
museum visitor experiences, basing his contextual viewpoint
on the multiple selves view that “all individuals enact multiple
identities, many of which are situational and constructed in
response to a social and physical context”. Pekarik et al. (1999)
highlight the introspective quality of museum experiences and
therefore the opportunity to reflect not only on what is seen but
also on one’s identity in relation to the museum displays.

Selfies often contain props. Brand-related selfies are “a nodal
point” where the consumer’s own attempt to create their identity
and share its positive impressions meet the corporate interest
in managing the official impressions of the brand (Rokka and
Canniford, 2016). This intersection potentially destabilizes both
consumer-generated and corporate brand impressions (Hess,
2015). In their study, which centered upon people’s sharing of
selfies with champagne brands, Rokka and Canniford (2016)
find that the framing and tone of brand-related selfies resemble
consumer generated advertising. People put themselves and the

brand together. In this case, they borrow from the champagne
brand’s meanings, but also, by sharing it with their network of
friends and followers, they lend it social meanings of their own.

Commercial impressions of corporately controlled brands
might be quite different from cultural impressions of ostensibly
civic artistic works. We might ask if the combination of
museum, person, art, and selfie is also a destabilizing force.
Does it destabilize the artwork by publicizing it, reproducing
it, cheapening it, and reducing its ineffable Benjaminian aura?
Does it destabilize personal identity, and perhaps also the innately
narcissistic tendency of the selfie practice? Does it do this by
moving the focus away from the person, the expression, and the
present time to the museum setting, the art work, the cultural
legacy, and historical time? Rounds (2006) and Burness (2016)
seem to conclude with a sanguine view that museum selfies
are stabilizing forms of self-expression inspired by museum
objects, a means of discovering and asserting one’s sense of
self. In this paper, we will explore further these conflicting
notions of psychological destabilization and stabilization. We will
investigate not only if museum selfies are a destabilizing force,
but also whether or not the frame of destabilization holds up
to scrutiny. Throughout, we will interrogate whether museum
selfies signal something about the meaning and purpose of being
at the museum. Do they reveal something significant about art,
contemporary identity, and the experience that brings the two
together?

Museums and Embodiment

Identity is implicitly linked with the body and, in this study,
we explore the concept of lived embodied experience in
museums. The study of embodiment, the combined conscious
and unconscious sense of being physically present as a body in
a particular space, has gained ground as an important concept
in the social scientific study of experience (Lakoff and Johnson,
1999). The role of the body in lived experience seems central to
the understanding of selfies. For instance, Adamkolo and Elmi-
Nur (2015, p. 21) found that women tilted their head by 150%
more than men in their shared selfies, a result which they related
both to gender imbalance as well as to expressiveness, sexual
provocativeness, and “moral decadence and abuse”.

In museum selfie research, studying the position of the body
in regards to artwork has been an important concern (Larson,
2014; Burness, 2016). The museum, in this literature, is a type
of consumption experience in which the entire body moves
through space. As Falk (2006, p. 126) avers, the museum “visitor
is maintaining or building identity” by being “actively engaged
in using the social and physical context of the museum to make
personal meaning”. Past research finds a strong relationship
between museum visitation and notions of embodiment (Joy
and Sherry, 2003; Burness, 2016). Museum goers “succumb to
experiences” (Joy and Sherry, 2003, p. 261) in which the museum
and its art act as “a background” and “a stage for what is seen”
(ibid: 264).

In our research, museums act as stages for the entire embodied
self, rather than merely being sites subjected to the visitor gaze.
Museum experiences and selfies both are highly personalized,
embodied and felt practices (Warfield, 2014; Burness, 2016).
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Taking selfies is a personalized way of moving through the
museum. This personal, social, and physical meaning-making is
an important focus of our investigation.

Consumption of Aesthetics

Another way to think about selfie taking in the museum is to
relate it to the consumption of aesthetics. Leder et al.’s (2004,
p. 489) perspective on art is that the “cognitive processing of
art produces affective, often positive and self-rewarding aesthetic
experiences’. Aesthetics, the philosophies of art and beauty, are
a school of philosophy dealing with concepts of order, harmony,
and beauty in the material world. What these philosophies have
in common is “the idea that aesthetic experience is central to a
life of higher order; that is, aesthetic experience is distinguished
from the material aspects of life and privileged because of its
importance in human development” (Venkatesh and Meamber,
2006, p. 20). In this case, selfie taking in the museum could be
understood as an aesthetic pursuit, perhaps relating to the ability
of art’s harmonious visual properties to enhance self images and
self expressions of those who utilize them. Alternatively, perhaps
the museum selfie acts out an intention to disrupt or destabilize
the stodgy museum setting and ossified artwork by turning it into
a mundane backdrop, thereby adding a level of contemporary
disharmony to art’s more balanced visual impression.

These notions of harmony and disharmony as well as
stabilization and destabilization build upon the notion that
there are aesthetic elements present throughout many of the
ostensibly mundane aspects of everyday life. Historically, people’s
participation in the arts was not perceived as an element
of their ordinary day-to-day existence. However, Venkatesh
and Meamber (2006), following many eminent scholars have
suggested that art and everyday life are interlinked. Art, these
scholars assert, has wrongly become a privileged term. In fact,
“the artificiality of the separation between ‘high art’ and popular
culture” has become increasingly apparent “as global media and
information technologies accelerate the correspondence between
the domains of art, popular culture, and commerce” (Venkatesh
and Meamber, 2006, p. 24). Not only do everyday experiences
have aesthetic qualities, but we can also conceive of aesthetics
as playing a critical role in the creation and expression of
contemporary personal identity (Venkatesh and Meamber, 2008;
Schroeder, 2013; Iqani and Schroeder, 2015; Carbon, 2017), and
thus as a cultural element, a defining “code” of current identity
projects (Rounds, 2006). Our investigation seeks to broaden and
develop Venkatesh and Meamber’s (2008, pp. 51-52) conception
of people as “aesthetic subjects” who view not only everyday
experiences and artistic products in an aesthetic sense, but who
fluidly transfer aesthetic impressions from artistic surroundings
to their own captured photographs of themselves. It also seeks
to understand the viewpoint and implications of the creative and
artistic notion that people become the “aesthetic objects” of their
own selfies.

Performance and Staging

Following the dramaturgical framing of Goffman (1959, p. 62),
who noted the value of “dramatically inflated actions” such as
museum selfie taking, we can productively view the phenomenon

as a type of performance that occurs upon a particular sort of
stage. Placing deliberate staging at the center of their typology of
selfies, Presi et al. (2016) separate brand selfies based on the level
of staging. Past research on museums finds many instances of
visitors using the physical surroundings as a place of performance
(Joy and Sherry, 2003; Kozinets et al., 2004; Hollenbeck et al.,
2008). Prompted by cues in the built environment around
them, individuals visiting these spaces strike poses in the act of
playing and in the sense of informal performing for one another
(Kozinets et al., 2002, 2004; Joy and Sherry, 2003).

In museums and in selfies, people perform their identities
before one another as cultured, cultural beings (Falk, 2006;
Rounds, 2006). With his notion of “enactments,” Rounds (2006)
combines notions of embodiment and identity with the idea
of museum consumption. The museum, he says, “offers a
perfect setting for public performance of identity. It is a space
designed for the display and performance of meaning. Visitors
take advantage of that character to enact their own identities,
borrowing for those identities a bit of the aura of special
importance held by the objects on display” (Rounds, 2006,
p. 142).

Larson (2014) describes how the Sugar Baby art installation
in Brooklyn is utilized by visitors and their cellphone cameras.
The 75-foot tall white female sphinx with a “Jemina-like face” and
massive exposed breasts (p. 505) provided an almost irresistible
backdrop for photographic engagement, and specifically selfie
taking. Reflecting on the complex motivations for such observed
behaviors by “fashionable young women, black and white” (p.
506), Larson (2014) writes that there is “some deep human
trait. . .some need to insert ‘the self’ into every situation” (p.
511). She concludes that the art work stands somehow above this
effrontery and intrusion: “She is bigger than life. She has absorbed
every insult that has come her way and has transcended it” (ibid).
The disruptive social transgressions and disruptions inherent in
the performance of the artist, the art, and the art viewer have
powerful psychological implications for our understanding of
the phenomenon. In our research, we seek to study how people
perform with art and capture their performance for particular
purposes.

Mimicry and Social Norms

A closer examination of the contextual effects of being in
museums holds an important place in understanding selfie
taking behavior. As Dimberg et al. (2000) note, mimicry is
an unconscious and automatic process that is subjectively
experienced as too strong for suppression. Chartrand and Bargh
(1999) show that mimicry has strong adaptive effects: it creates
liking and help to achieve an affiliation objective. Using the
term “Chameleon effect” to refer to “non-conscious mimicry of
postures, mannerisms, facial expressions, and other behaviors
of one€’s interaction partners....,” Chartrand and Bargh (1999,
p. 893) see mimicry as an essential and important part of human
social existence. However, Bourgeois and Hess (2008) find that
mimicry does not require close relationships with interaction
partners and, in fact that it can act as a powerful social cue and
a signaling behavior.
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Selfies are not only a social artifact but also a social
practice (Senft and Baym, 2015). In the museum setting,
parts of the surroundings are structural and aesthetic, such
as the building and the collection of art, and part of the
situation is composed of the social surroundings, which,
as Belk (1975, p. 159) elaborates, constitute “other persons
present, their characteristics, their apparent roles, and
interpersonal interactions”. In the museum setting, these
social surroundings might also include the sociotechnical aspects
of other museum visitors taking selfies. In our research, we
explore the embedded nature of selfie taking as a natural way
in which people “do museums”—and much else. In response
to this radical change, museum policies are moving toward
providing more participatory experiences to accommodate
the social trend of selfie-taking (Johnson et al., 2015). In our
investigation, we inquire about the collective behavior of selfie
taking in museums, particularly around certain exhibits or
in certain places. We examine our field sites as situations
or surroundings, and look for evidence of mimicry and for
the establishment of contagious social norms of selfie taking
practice.

METHODOLOGY

Cultural psychology has long had “an affinity” with ethnographic
methods based in a combination of participation and
observation (Miller et al., 2003). Because our study is interested
in a multidimensional, dynamic, complex, and contextual
understanding of the selfie phenomenon, we found the use of
ethnographic methods entirely appropriate to our psychological
investigation. We used ethnographic methods to collect data
on museum visitors and their selfies in North America, Europe
and South America, and extended this approach into the online
realm with the method of netnography. We briefly describe these
approaches and their use in our study in the following section.

Ethnography and Netnography
Ethnography is the established and venerable technique
of cultural investigation which originated in the field of
anthropology. Netnography is a specific adaptation of
ethnography designed to maintain ethnography’s cultural
approach and apply it to the study of online social interactions
and experiences (Kozinets, 2015). Found useful in a range of
studies in social sciences fields (Bengry-Howell et al.,, 2011),
including psychology (e.g., Orsolini et al., 2015) netnography
“links to a human consciousness project most closely aligned with
gestalt psychology, cyber-psychology, and the anthropology of
consciousness” (Kozinets, 2017, p. 382). Netnography adds novel
procedures and research practices to the traditional routines of
anthropology (Kozinets, 2002) that include locating sites and
topics using search engines and handling large digital datasets
with a combination of automated and manual techniques
(Kozinets, 2015).

As qualitative research applied to questions of cultural
psychology, ethnography and netnography help us to focus on
data and analysis showing how psychological and behavioral

tendencies can be understood through a deep investigation
of their cultural underpinnings. Applied to a psychological
phenomenon like museum selfie taking, ethnography and
netnography reveal contexts of art, culture, expression, and
self-representation that link to wider cultural phenomena
such as media, technology, and fashion that influence the
manifest behaviors. It therefore combines micro and macro-
level collection and analysis of data in a study which shows the
inseparability and co-constitution of selves, identities, identity
projects, social networks, and cultures.

Data

We focused our ethnographic observations on art museums
as the most visually oriented genre of museums. Prolonged
and deep as well as online and offline engagement with the
phenomenon served as the key determinants of our selected
research approaches. We not only collected primary data but
also immersed ourselves in media accounts of selfie-taking in
museums. Offline participant observation involved visits to the
Broad Museum and LACMA in Los Angeles, California, the Pace
Art and Technology Gallery in Palo Alto, California, and the
Inhotim Museum in Brazil during 2016. During these visits the
researchers observed selfie-taking at the museums and engaged
in selfie-taking themselves, seeking out popular selfie spots within
the museums that had been identified through online searches as
well as prior observations at the museums. We shared these selfie
images on our social networks, and kept field observations and
reflective notes regarding their consequences, thus deepening our
understanding of the internal processes and motivations of the
behavior.

The online data collection efforts were focused on the social
media platform Instagram because of its visual focus, posting to a
public domain and extensive use of searchable hashtags. Searches
were conducted in October 2016 and encompassed searching
for related hashtags as well as location tags for particular
museums. The search started with the general #museumselfie
hashtag (29,139 posts) and continued with the museums that
were included in the participant observation component of
the research (#broadmuseum, 20,279 posts; #LACMA, #532,061
posts, #inhotim, 144,346 posts; #pacegallery, 27,863 posts as
well as the respective location tags for these museums). The
search was then expanded to include two museums that were
prominently featured in the #museumselfie posts: the Louvre
and the Musée D’Orsay in Paris (#louvremuseum, 136,853
posts; museedulouvre, 167,107 posts; #museedorsay, 98,584
posts; #dorsaymuseum, 1,136 posts). In recognition of the
prominence of selfie-taking in connection with specific museum
objects/exhibitions, the search also included #monalisa (504,733
posts) and #infinityroom (22,236 posts). Screenshots were taken
of those posts that were images of the self (they had to include
at least parts of the body in evidence). These screenshots
included the hashtags and photo description as well as the
visible comments. For each search, the most recent posts (up
to 1 week prior to the search date) were investigated. In its
entirety, our data set consisted of our observations, photographs,
field notes, reflexive notes, downloaded photographs and
screenshots.
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Coding and Analysis

The research followed a hermeneutic interpretive approach
aimed at identifying emerging themes by iteratively circling back
and forth between data and interpretation, from site to text.
Visual and other semiotic data analysis techniques (Kozinets,
2015) were used on the corpus of fieldnotes, images that were
created and collected, as well as on the textual descriptions of the
Instagram posts.

Findings

We begin with some observations on the extent of selfie-taking in
consumer culture as well as its evolution. Google Trends shows
that selfie as a search term emerged in December 2012. Instagram
currently features 277,724,072 posts that are tagged with the
hashtag “#selfie’. That museums play an important role in
facilitating selfie-taking becomes apparent through the extensive
use of the selfie subcategory hashtags “#artselfie” (36,426 posts
on Instagram) and #museumselfie (29,139 posts). Google Trends
indicates that museumselfie as a search term emerged much
later than the general selfie term, namely in January 2014. This
was likely spurred by the creation of the first Museum Selfie
Day in January 2014, an annual online event in which many
museums participate and that encourages individuals to post-
selfies taken in museums on Twitter or Instagram. This shows
that selfie-taking in museums is not only a widespread but also
a persistent phenomenon that engages 1000s of individuals on
Instagram alone. The significance of the selfie-taking in museums
phenomenon to practitioners is reflected in curatorial museum
scholarship such as by Larson (2014) and Burness (2016). On a
pragmatic level, it is apparent in the so-called “selfie museums”
in Southeast Asia that present art objects especially selected
for their suitability as selfie backgrounds (Nationalpost.com,
2015).

That selfies serve as important digital possessions for the
extended digital and networked self becomes evident through
the existence of the basic museum selfie that portrays the face of
the person in front of museum objects/art. The museum object
is clearly delineated from the person and often appears in its
entirety in the picture. Significance is seemingly transferred to
the self through proximity, and both art object and personal
image are prominently featured. What is important is that
this selfie communicates a very intimate, personal relationship
with the art. No other museum visitors are visible and the
descriptions often read something like “Vincent and me”. These
selfies tangibilize the museum experience and make it possible
to ascribe a fleeting moment in time visibly and irrevocably to
one’s self. Because they are uploaded to the publicly accessible
Instagram platform, they are not only a digital possession but
also serve as an important piece in the online narrative about
the self which must be read in the entire context of a person’s
posting behavior on the medium to be fully comprehended in
context.

Beyond this expected, general museum selfie type, which did
not occur as frequently as we were expecting, the data analysis
and observations revealed a multitude of other categories that
contribute to identity projects in different ways. We describe and
explain them in the following sections.

Selfies As Art

Selfie-taking as an aesthetic consumption experience and the self
as an aesthetic object come into play in a variety of ways in the
selfies taken at museums. First, we find evidence for the “art as
wallpaper” selfie as suggested by Goldsmith in Burness (2016).
In these selfies, fragments of artwork form the background for
close-up views of the self. The art serves one purpose only:
beautification of the self that is portrayed in the selfie. Abstract
art and big installations, as for example prominently displayed
in the Inhotim museum in Brazil, lend themselves particularly
well to these kinds of selfie projects, and the purpose of art
as art (rather than as stage or backdrop) appears destabilized.
Second, we identified selfies that strive to be artistic and therefore
identify the selfie-taker as an artist. These selfies are different from
others in that they play with light, camera angles and unique
perspectives, and echo more closely than most other analyzed
selfies the standards of self portraiture described by Carbon
(2017). The selves portrayed in these pictures often strike an
artistic-looking pose, such as looking off meaningfully into the
distance, or with the hand gesticulating, touching the face or the
chin. Rarely do the creators of these more artistic selfies look
directly into the camera, as is the conventional practice. Instead,
the subjects of these selfies are deliberately posed and framed to
seem more like traditional portraits.

Performances of the Self in Museums

Several types of selfies emerged from the data that pertain
to two types of performances of the self. First, there is
the embodied person performing for the camera (and for
physically present other persons) in the museum context.
Second, there are extended performances of the self that are
shared in online communication spaces, and manifest through
additional performance details such as captions, titles, comments,
and hashtags. One selfie genre relates to interactions with
the art. Poses held by statues or figures in paintings are
replicated by the selfie-takers, sometimes pretending to touch
the art—a practice that, as Burness (2016) emphasizes, is
strictly forbidden and widely feared by museum curators and
staff.

Blending into the art is another specific sub-genre facilitated
by the exhibits. For example, inserting oneself into projected
images at the Pace Gallery allows the art to appear on one’s
body/face. The Infinity Room at the Broad Museum as well as
the Urban Light installation at LACMA and several other smaller
exhibits allow visitors to locate themselves as physically present
inside the art installation or art work. Being located inside the
art seems to encourage additional performances and trigger the
need to see and show oneself performing, which is satisfied
through selfie-taking and sharing. One of the selfies we found
in this sub-genre had a poignant descriptor: “We are part of the
art”.

Another type of selfie that fits within this group is the mirror
selfie. Mirrored objects in museums (whether they are curated
museum objects or simply reflective surfaces such as polished
glass tables) act as magnets that attract selfie-taking performers.
These visual watering holes bring museum visitors thirsty for
reflection face to face with their own images, prompting a
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need to capture and share that moment of unexpected self-
discovery. Mirrors also make it possible to show off more of
the self without having to use a selfie stick (which are devices
that artificially extend one’s reach and that are often prohibited
in museums). Due to these qualities, museum objects that
have mirrored surfaces appear very prominently in museum
selfies. However, they are far less prominent in the actual,
physical space of the museum than their prominence in selfies
might suggest. The argument that object significance can be
transferred to the self through the selfie does not, therefore,
apply to these cases. One object that appears frequently in
the Louvre selfies, for instance, is a baroque commode with
a mirror. Clearly, what is being communicated here has less
to do with the object itself or its baroque origins than with
its surface. Yet, as we will see, although they like to present
surfaces used to simply reflect, many museum selfies are far from
superficial.

One type of performance that appears in museum selfies is
the silly/clever selfie. Making funny faces or striking particularly
silly poses adds individuality and makes the selfie unique, thus
increasing its social media share-worthiness. It allows selfie-
takers to express their personality and show oft. These selfies are
often accompanied by particularly clever or funny descriptions.
For example, one burly, smirking young man poses in front
of the Mona Lisa and captions his selfie, “One of these faces
is worth one billion dollars!!” A couple posted a picture of
themselves and used the caption, and its hashtags, to tell a
deeper story: “Vicky and I at the Louvre. There’s a kinda
famous painting behind us ® #MonalLisa #ThisMuseumIsHuge
#ThePaintingIsNot”.

In a more physical form of silliness, many people pose in
front of the Louvre’s pyramid with their outstretched hands,
as if touching the apex of the pyramid with one fingertip.
One, with a man grabbing the pyramid playfully and a young
girl mugging surprise, was simply captioned “Gotcha!” In
many of these photographs, selfie takers assume a performative
stance, “playing to the moment” and spotlighting what is
unique about the place, the object, the situation, the time,
and, of course, themselves, in ways that might be otherwise
difficult to perform in the “flow of routine life” (Rounds, 2006,
p. 142).

We also found that other museum patrons provided selfie
takers a comfortable and respectful berth when they were
framing, posing, and shooting their self-portraits. Writing
in a time before the rise of selfies, Rounds (2006, ibid)
describes an eerily familiar scene: the museum viewer “strikes
a contemplative pose” and “other patrons respond in kind,
moving as if in response to an invisible choreographer, avoiding
intrusions between patron and painting, signaling respect for
the aesthetic experience in progress”. That such observations
of general museum behavior bear such an uncanny similarity
to the occurrences that happen around selfie taking in our
study points to the aesthetic linkage between selfie taking
and art appreciation. At the level of cultural psychological
reality as embodied in the movement of people around
one another in museum spaces, art and selfie seem to be
intertwined.

Another type of very common performance reflected in the
selfies is the performance of contemplation. These selfies show
the self from behind, looking at the artwork. This selfie type is
often accompanied by a more profound type of statement in the
description. In one, in which the person appears as a silhouette
in front of the giant transparent clock face at the Musée D’Orsay,
the Instagram selfie caption reads: “Life is truly precious and I
think every second becomes a privilege. Whether it be a second
longer to admire a piece of art, embrace a loved one, or simply
take another breath, every second becomes infinitely valuable
if you recognize its worth”. Others write similarly reflective
captions: “Life is made of small moments like these”; “If only,
sometimes, time would just stand still, in the exact moment you
want it to”; “Time is a storm for which we have no umbrella”;
“A photograph is a fragment of time that will never return”.
The identity communicated through the use of such captioned
selfies is introspective and rich with a sense of transcendent
meaning. The spiritual type of identity work conveyed here is
one of an appreciation not only of art, but of the aesthetic
moments that art brings and of the precious, transitory pleasures
of life itself. These contemplative and beautiful posts, where
faces are indistinct or absent and captions seek to capture and
communicate universal truths to a potentially limitless audience,
seem far from the extant stereotype of the superficial and
narcissistic selfie.

Performances of the self in museums seem to involve
concentric circles of stages, from the micro-stage of the object
to the exhibit to the museum space itself and even beyond,
with many selfies being taken outside of museums. As observed
by Hromack (2014), selfie-taking assigns greater significance
to gallery spaces than ever before. The core of these stages is
allowing the self to be the focus of the gaze. However, these gazes
can be complex and the selves can be ironically positioned rather
than self-centered. One photograph featured a young man with
a red beard who resembles Van Gogh posing in front of the
iconic artist’s self-portrait and challenging viewers in the caption
to “Spot the difference”. A woman posed next to a Greek statuary
encourages viewers to identify “Which one is the work of art?”
Many selfies are taken in general museum areas, not featuring any
particular object except the self, as if to state, more clearly than in
any other selfie case: “I am in the museum, therefore I am the
art”.

Iconic Selfies

Iconic selfies suggest the strong influence of social norms and
established social behaviors. Burness (2016, p. 99) celebrates
the individualistic aspect of museum selfie taking, positing that
it constitutes an “individual’s performance of self, [in which]
identity is performative as a social role is selected” from a range of
available roles [italics in the original]. Truly, the possibilities are
endless for performance and creativity in a space that celebrates
artistry and innovation. Yet our analysis of the netnographic data
finds a disheartening conformist similarity and consistency in
the many of the selfies taken at museums. Their similarity is
based not only on the location but also on the poses taken and
the perspectives portrayed. Through our netnographic analysis,
which paid attention to similar hashtags, times, and places, we
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were able to see social mimicry enacted online. When someone
took a selfie in a particular place, others often felt compelled
to do exactly the same. Part of the identity work then may not
only be establishing the self as unique and creating personalized
narratives but, importantly, also to show that one did the museum
as one is supposed to do it. One stands in line obediently at the
Louvre, in order to get close to the Mona Lisa. Once close, one
turns one’s camera upon oneself, frames the masterpiece in the
background, and takes the selfie. Then, one moves along for the
next selfie taker. Mimicry also allows one to establish the self
as immersed in a social world of significance and meaning, a
consocial experience in which a temporary connection is made
with others, to be extended online.

From this perspective of the social self emerges the notion
of the iconic museum selfie. The Mona Lisa selfie is the
most prominent example of this category. Not only has it
been advocated by celebrities but also extensively written and
blogged about. One blogger writes: “Everyone else looked at her
backward. So I did, too”. It has become so ubiquitous that selfie-
takers now have to try to make it special in order to make it
share-worthy, e.g., by trying to have nobody else in the selfie,
which is almost impossible. Another example of an iconic selfie
is taken in front of the clock in the Musée D’Orsay. Our dataset
is filled with similar silhouettes of similar bodies posed in front
of the famous clock. Some try to individualize with strange
poses or photos shot from different angles. Most simply pose
in the same manner before the giant clock which leads out to
the sky.

Another example is technologically driven rather than
spatially cued. One of the latest developments in the museum
selfie genre is a selfie taken using the Snapchat app to swap faces
with those portrayed in famous paintings. Whether extraordinary
or not, the iconic selfie has to be taken in order to complete
the museum visit. The sheer amount of iconic selfies appearing
on Instagram for the particular museums provides a glimpse at
how long the selfie-takers had to wait to be able to snap the
particular picture of themselves. This fact suggests how important
it must be, and how much the internal pressure to conform to
standard must feel for them to include the iconic selfie in their
self narratives, to perform the identity work, and to feel a sense of
completion of their visit to the museum.

Selfie-Taking as an Embodied Museum

Experience

As indicated by our extensive data about performance, selfies
turn museums into playgrounds. Selfies encourage physical
engagement with museum objects. They involve poses,
contorting the body in order to get the selfie poses right,
waiting in line to get to the important work of art, walking
through the museums with cameras, and walking around other
visitors who are taking their selfies. Although some of this action
is detectable in the posted selfies themselves, most of it was
directly observed during our museum visits. Selfies encourage
a certain consciousness of the body and its placement in space.
Which body parts are framed as part of the selfie becomes an
important decision in the selfie-taking process. The entire self,

body, mind, and even spirit seem involved in the aesthetic
process of selfie museum taking and sharing.

DISCUSSION AND CONCLUSION

In our investigation of museum selfie taking we find reflections
not only of individuals and their identities, but of consumer
culture, the ways it is changing, and the ways that it destabilizes
patrons, museums and art. First, the performance of selfie taking
destabilizes the experience of being a body in a museum filled
with art. The body is tethered to technology, holding the phone.
The body bends and leans to get better angles, find more flattering
light, more favorable positions. The body becomes an object to
be photographed along with the art. In some sense, the body
is led through the museum by a more overwhelming project
than merely seeing the art in the gallery: the identity project of
representing the self in the act of being-in-the-gallery and the
even more important one of somehow asserting that the self is
as worthy of art-like status as the art.

This phenomenon does not seem to reflect only the narcissism
of the sort explored by researchers such as Fox and Rooney
(2015), Sorokowski et al. (2015), and Lee and Sung (2016). Many
posts did not feature the selfie poster’s face, many contained the
back of the head while the person viewed or admired the art,
many featured only a silhouette. The addition of a rich context
and the cultural data and analysis provided by our method
allows us to recontextualize the selfie back into human cultural
life and propose an alternate and multidimensional view of the
phenomenon as identity work and, indeed, identity work which
is fragmentary and always somehow frustratingly incomplete.

Our findings reinforce past conceptions of selfies as important
forms of collective communications (Molz, 2012) and a way
to build, assert, and curate lasting narratives of the self
(Papacharissi, 2010; Dinhopl and Gretzel, 2016) that contribute
to an ongoing process of social media-assisted identity work
(Rettberg, 2014). However, we extend these conceptions by
showing the complexity and variety of ways that people use
museum selfies as a part of their identity projects. As our many
examples of museum selfie taking in action demonstrate, there
is little doubt that physical spaces and objects such as sculptures
and paintings, and museums themselves, are used as symbolic
resources to build ongoing narratives of the self, just as brands
are (Rokka and Canniford, 2016). Art works and museum spaces
become props, background material, and stages upon which
individuals act out the experiences that give their identity its
uniqueness and their life its meaning.

Further, we find that the combination of museum, person,
and selfie may amplify and complicate the ostensibly destabilizing
forces of art, museums and their patrons. Notions of art viewers
using art and their own aesthetic power over it to transcending
the authoritarian powers of museum have a long basis in the
history of art. To provide only one example, the panoramic size
of Monet’s Water Lilies was intended by the artist to challenge
the limited wall space and thus to allow viewers to contest the
authority of the museum, and in some sense to breach the
boundaries separating art from its audience (Ames, 1992). To
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use a more recent example, the Sugar Baby installation posed a
powerful question to art patrons about their willingness to turn
art into a background stage and sacrifice their own “sense of self-
awareness when addressing an art object,” according to Larson
(2014, p. 505). The art and the installation sought to destabilize
the urge to photograph oneself against it, to “use” the gigantic
Jemima figure in this way and reinforce her link to the suffering
and abuse of black women. The artist and her brilliant work of
art deliberately play on contemporary norms of selfie taking to
destabilize power perceptions: “Walker is thus effortlessly able to
prove to us that all those old power relationships from the time of
slavery have not lost their sting, nor their roots in human self-
centeredness. She sets up the conditions, and if you are alert,
you see yourself and your reflection, and you may have learned
something” (Larson, 2014, p. 506). For most people observed by
Larson, however, nothing is learned.

Hence, museums are not simple places for learning about and
enjoying art, they have always been contested spaces where we are
goaded to realize something about ourselves. The many profound
and spiritual statements about time which appear in selfies
featuring the Musée D’Orsay attest to the undiluted power of art
to inspire self-reflection. These museum stages therefore provide
much more than an opportunity for superficial performance and
conformist mimicry.

Our ethnography and especially our netnography of museum
selfies tells a nuanced story about contemporary aesthetics. The
practices we observe include enactment of the urge to put one’s
self into the artwork, to shoot into shiny surfaces, to line up
behind others and to collect the expected photographs of famous
art works. Alongside the enactment of these typical urges, we
also see how commonplace are attempts to subvert the art
by making silly or idiosyncratic expressions in front of it. In
the end, the acting out of these anti-authoritarian impulses
seems like a predictable attempt to destabilize art’s authority.
Networked digital technology seems poised to empower these
efforts, to unleash a creative, individual, and aesthetic self as never
before. Yet, for the most part, as our portrait of the conforming
patron within the artistic environment attests, this creativity goes
unrealized. The art, like Sugar Baby, remains spiritually pure,
aesthetically untouched, never fully apprehended. Its surface
reflection may be captured, digitized, and shared, but its true
depths remain unplumbed, blurred out of focus by the cellphone’s
public gaze. Patrons’ use of smartphone technology seems to
change everything in the gallery, but it actually challenges
nothing. Rather than the celebratory conclusion of Burness (2016,
p. 115) who finds that “visitors engaging in self-representational
social photography are paying the ultimate compliment to
museums by weaving museum objects into their identity,” we
must take a much more balanced view.

Our investigation thus broadens and develops Venkatesh
and Meamber’s (2008, pp. 51-52) conception of individuals
as “aesthetic subjects” who view everyday experiences and
artistic products in an aesthetic sense. Complicating their rather
harmonious view of the aesthetic self, we see members of the
public actively at work, struggling with their identities as social
and creative beings, unable to fully realize either one. Their
attempts to transfer aesthetic impressions from art works to their

own captured photographs of themselves are always incomplete
in themselves, always only snapshots of a much longer narrative
that they continuously construct on social media. This sense of
needing to do something beyond being with the art is exacerbated
and proliferated by the public spaces of museums, where patrons
observe each other posing and getting into line before certain art
works. Every museum becomes a stage, as we have seen. Every
museumgoer becomes not only the “aesthetic object” (Venkatesh
and Meamber, 2008, p. 52) of their own selfie, but a performer
within their own documentary project of selfie taking. And yet,
as Karwowski and Brzeski (2017) also find, many of them are
ill-equipped to provide meaningfully creative output.

Every artwork is in some way a selfie, every photograph of
course reveals its taker. It also can reveal its takers’ abilities and
inabilities. Selfie taking, after all, is not merely a manifestation
of the mirrored self-questing for its own sense of identity.
It is also a social act, a call for connection, a response to
competition, and act of mimicry. Our findings reveal how
ubiquitous smartphone cameras and networking technology blur
the way people understand the connection between museum art
and their own self-portraiture. These technologies and behaviors
allow people to use special locations, such as art galleries and
museums to express aspects of themselves and borrow particular
cultural meanings, such as the aesthetic sophistication of art.

At the museum, as in life, people taking their portraits,
again and again, visually producing themselves and visualizing
themselves as beings who exist “in a world they desire, full of
people who want them and who want to watch them” (Kozinets
et al., 2004, p. 670). Once upon a simpler time, many of these
galleries existed to elevate art in a serious and educational
spirit. Now, they are transforming under economic pressure to
accommodate the playfulness of patrons. The fact that museums
like the Groninger, curators like Blithm (2016), and artists like
Kara Walker, the creator of Sugar Baby, must respond to this
tension, points to the significant role of the museum selfie in
the identity project of the art museum patron. In the field of
psychology, and beyond, we would be wise to continue to explore
the varying contexts and multidimensional aspects of this rich
and powerful phenomenon, what it tells us about the notion
of the self in contemporary society, and what it portends about
where the sense of contemporary selfthood is heading.
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