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Abstract

The present study tested two competing hypotheses about the effect of Facebook exposure on the physiological
arousal level of participants who then encountered the stimulus person in a face-to-face situation. Facebook
exposure may attenuate later arousal by providing increased comfort and confidence, but it is also possible that
Facebook exposure will augment arousal, particularly among the socially anxious. Participants completed a
measure of social anxiety and were exposed to a stimulus person via Facebook, face to face, or both. Galvanic
skin response was recorded during the exposures to the stimulus person. Results were consistent with the
augmentation hypothesis: a prior exposure on Facebook will lead to increased arousal during a face-to-face
encounter, particularly for those high in social anxiety.

Introduction

Facebook, the largest of the social networking sites, re-
cently reported that their members had eclipsed 950 mil-

lion users.1 As the use of social networking sites has grown, so
too has interest in the function these Web sites serve for their
users. Studies using self-report methods have consistently
shown that social networking use is primarily motivated by the
need to connect with others.2–4 Social networking sites’ ability to
facilitate healthy social interactions has been a topic of debate,
however, among scientists and laypeople alike. For example,
social network users have reported that their social interaction
needs are being met,3 while there is also evidence that Internet
communication is perceived to be less useful in building rela-
tionships thanface-to-facecommunicationandmayevenleadto
lessened well-being.5 Of particular concern is the role that social
networking sites play for the socially anxious, and whether the
social benefits outweigh the potential harm for this group.

Studies suggests that socially anxious individuals prefer
online over face-to-face communication.6,7 Relatively early
research indicated that there may be a substantial benefit to
computer-mediated communication for the socially anxious,
as it allows for social interaction in a safe space due its relative
anonymity and absence of distance barriers in reaching sim-
ilar others.8 This in turn can lead to increased feelings of
confidence and self-efficacy that will help improve offline

interactions.8,9 Furthermore, the Internet provides a place for
introverted individuals to express their true selves, a process
necessary for psychological well-being.10 On the other hand,
it has been found that preference for online social interaction
among the socially anxious is related to negative outcomes.6

In addition, the quickly changing nature of Internet interac-
tions makes it important to study the relationship in a current
context. Many of the above studies that discussed the benefits
of Internet communication were done using participants who
developed online relationships via chatrooms, where ex-
tended, anonymous conversations would frequently occur.
We are instead concerned with today’s Facebook interactions,
which not only lack anonymity but also consist mainly of
brief ‘‘status updates.’’ The majority of college-aged Facebook
users, in fact, report that although they check the site several
times a day, they are more likely to engage in ‘‘lurking,’’ or
viewing other people’s profiles without comment, than to
post something themselves or engage in conversation with
others.11 Therefore, even if socially anxious Facebook users
are online frequently, the changing nature of these interac-
tions may mean that they are likely not benefitting from their
Internet activity in the way people did in the previous decade.

The current tendency for people to use Facebook to ‘‘lurk’’
(or ‘‘creep’’) on other people’s profiles raises the question of
what such activities do to change later face-to-face interac-
tions, particularly among the socially anxious. We focus on
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the effects of a brief Facebook encounter on physiological
arousal, specifically galvanic skin response (GSR). We test
two competing hypotheses. Facebook exposure may serve to
attenuate the arousal among the socially anxious when they
come face to face with the stimulus person due to the po-
tential for Facebook encounters to build confidence and
provide an initial ‘‘safe’’ space. However, Facebook use is
highly related to self-presentational motivations12 that are
also largely responsible for social anxiety.13 In addition, re-
cent attention has focused on the negative effects elicited by
Facebook-related social comparisons.14 Facebook may thus
act as a negative social prime, which could be activated
during a face-to-face interaction. A competing hypothesis
would therefore be that a prior Facebook exposure would
serve to augment the arousal among the socially anxious
during a face-to-face encounter.

Method

Participants

Participants were 26 female undergraduate students, aged
between 18 and 20 years, who elected to participate in the
study in exchange for course credit. Female participants were
used exclusively in order to match the sex of the participant
with that of the stimulus person. Females were selected be-
cause, compared to males, they are more likely to be Face-
book users15 and experience greater social anxiety.16

Materials and procedure

Approximately one week before reporting for the experi-
mental session, participants completed the Interaction An-
xiousness Scale (IAS)17 as a measure of social anxiety. The
scale has 15 items, with responses ranging from 1 = ‘‘not at all
characteristic’’ to 5 = ‘‘very characteristic.’’

Participants reported individually for the laboratory por-
tion of the experiment, which was ostensibly a study on facial
recognition. The experimenter explained that they were in-
terested in the physiological changes that accompany the
examination of faces. GSR was used as the measure of
physiological arousal, following the procedure recommended
by Bradley.18 Participants washed and dried their hands and
were fitted with GSR-200 GSR equipment (Iworx Systems,
Inc., Dover, NH). Electrodes were placed on the distal seg-
ment of the ring and index fingers on the participants’ left
hand. They were instructed to keep their hands gently lying
on their lap and to refrain from moving unnecessarily. All
participants were told that they would be memorizing the
face of a fellow female student in preparation for a facial
recognition task.

Participants were randomly assigned to one of four con-
ditions. In the Facebook only condition, participants studied
the stimulus person’s face on a Facebook profile page. In the
face-to-face only condition, participants studied the same
person’s face while she was in the same room. In the Face-
book followed by face-to-face condition, participants were
first exposed to the Facebook photos, followed by a live ex-
posure to the stimulus person. In the face-to-face followed by
Facebook condition, the order was reversed, with partici-
pants first seeing the stimulus person live and then scrolling
through her Facebook pictures.

Participants in the Facebook only and face-to-face only
conditions were told that they would have one chance to
memorize the face, while participants in the two hybrid
conditions were told that they would have two different
opportunities. The Facebook exposure of the stimulus per-
son consisted of a profile page with 26 personal, individual
photos. Participants turned on the computer and looked
through the photographs for 2 minutes, using their right
hand to scroll through the pictures. For the face-to-face
portion of the study, the experimenter informed the parti-
cipants that the stimulus person would be present in the
room, went to retrieve her, and asked her to sit at the op-
posite side of the participants’ table. Participants were in-
structed to study her face but not interact with her. The
stimulus person was instructed not to make direct eye con-
tact with the participants because of confounding GSR ef-
fects.19 Participants were instructed not to talk to the
stimulus person and to behave as if a glass wall were sep-
arating them. The participants studied her face for 2 min-
utes, after which she exited the room.

Skin conductance levels were measured at several intervals
throughout the procedure using an iWorx 214 Data Acqui-
sition Unit and GSR-200 GSR amplifier (Iworx Systems, Inc.).
During the Facebook portion of the procedure, measurements
were taken when the computer was turned on and when the
two minutes were over. For the face-to-face portion of the
procedure, measurements were taken when the stimulus
person was announced, when she sat down, and when the
two minutes were over.

Once the exposure to the stimulus person ended, each
participant was given a facial recognition task in which they
were instructed to identify and circle the stimulus person in
four different group pictures.

Results and Discussion

The mean score on the IAS was 40.30 (SD = 8.62). There were
no significant differences between the randomly assigned
groups on dispositional anxiety, F(3, 42) = 1.10, p = 0.36, and all
group means were within one standard deviation of the total
mean. Mean anxiety scores are shown in Table 1.

The amplitude of the event-related GSR served as the de-
pendent measure for all analyses. Event-related amplitude is
defined as the difference between tonic skin conductance at
the time of stimuli presentation and the peak of the physio-
logical response that follows measured in microvolts. Table 2
shows the mean scores.

Planned comparisons showed no significant difference
between the two Time 1 Facebook arousal scores, t(40) = 1.14,
p > 0.20, or the two Time 1 face-to-face arousal scores,
t(40) = 0.61, p > 0.50, indicating group equivalence. A planned
comparison conducted on Time 1 skin conductance levels

Table 1. Mean IAS Scores by Condition

Condition n Mean IAS score

Facebook 11 38.86 (7.77)
Face to face 13 40.23 (9.84)
Facebook + face to face 11 44.18 (8.07)
Face to face + Facebook 11 38.45 (8.24)

Standard deviations are in parentheses.
IAS, Interaction Anxiousness Scale.
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showed that participants who were initially exposed to the
stimulus person via Facebook had lower arousal levels
(M = 0.33, SD = 0.79) than participants who saw her live
(M = 0.91, SD = 0.93; t(40) = 2.29, p < 0.05). The act of viewing
someone on Facebook thus appears to be a less arousing ex-
perience than a face-to-face encounter, even when such an
encounter does not involve any interaction on the part of the
participant.

A two-step approach was used in order to test the hy-
pothesis that an initial exposure on Facebook would lead to a
decrease (or increase) in arousal upon seeing the stimulus
person live. First, a planned comparison showed that the
arousal score on seeing the stimulus person face to face was
higher if it occurred after seeing the person on Facebook first
than if it occurred without an initial Facebook presentation,
t(40) = 2.36, p < 0.05. Second, a dependent samples t test
showed that arousal significantly increased from Time 1 to
Time 2 for participants in the Facebook then face-to-face
condition, t(10) = 3.10, p < 0.05. This is not likely due to the fact
that the participants were simply surprised by a change in
procedure, as the Time 1 and Time 2 arousal scores for par-
ticipants in the face-to-face then Facebook condition did not
differ significantly, t(10) = 0.49, p > 0.60.

In order to see if interpersonal anxiety moderated the re-
lationship between arousal and the presence of an initial Fa-
cebook presentation of a stimulus person, we conducted a
regression analysis using skin conductance scores of partici-
pants in the face-to-face condition and the Facebook then
face-to-face condition. The predictor variable was the inter-
action term between IAS and condition (dummy coded so
that 0 = ‘‘no initial Facebook exposure’’ and 1 = ‘‘initial Face-
book exposure’’), and the criterion variable was the arousal
score when the live stimulus was present. The interaction

term was a significant predictor of arousal, b = 0.47, t = 2.48,
p < 0.05. As can be seen in Figure 1, the high arousal levels in
the Facebook then face-to-face condition particularly oc-
curred among those participants who were higher in inter-
personal anxiety.

Overall, results support the augmentation of arousal hy-
pothesis rather than the attenuation of arousal hypothesis.
Facebook exposure to a stimulus person was related to
heightened arousal when that person is encountered face to
face, especially for those higher in social anxiety. One inter-
pretation of these results is that Facebook is not necessarily a
gentle introduction to a person that will lead to lessened
arousal upon subsequently seeing her face to face. Facebook,
in fact, may have adverse effects, especially for those higher
in social anxiety. Facebook may prime self-presentation and
social comparison concerns that would lead to heightened
arousal when the stimulus person is present. Alternatively,
the change from Facebook to real life may have led to arousal
because the socially anxious participants preferred the rela-
tive safety of Facebook and felt agitated when the switch was
made. This interpretation is consistent with research that has
found that social anxiety relates to a preference for online
over face-to-face interactions.6,7 Whether it is a priming effect
or an unwelcome stimulus change, the implication for so-
cially anxious Facebook users is the same: initial Facebook
exposure may not serve a protective function during a sub-
sequent live exposure, but may lead to an increase in negative
arousal.

However, physiological arousal can be associated with
positive as well as negative emotions,18 so we must therefore
consider a second interpretation of the results. The electro-
dermal system, as measured by GSR, quantifies activation of
the sympathetic nervous system (ANS). The electrodermal
system is innervated solely by the fibers of the ANS, making
it a valuable measure of this form of activation. It is not,
however, indicative of the valence of the emotional re-
sponse, as organisms demonstrate similar arousal to both
negative and positive emotional states.20 It is therefore
possible that encountering someone live after a Facebook
exposure may lead to an increase in positive rather than
negative arousal. A previous exposure, for example, may
lead to excitement and even a desire to engage when the live
encounter occurs.

While both interpretations are possible, we favor the neg-
ative arousal interpretation due to the moderating role of
social anxiety. If initial Facebook exposure had positive ef-
fects on the socially anxious, we think it is likely that these
effects would manifest as arousal-reducing emotions, such as
comfort or relief, and the attenuation hypothesis would have
been supported. However, in order to interpret the valence of
the heightened arousal more precisely, future research should
incorporate additional dependent variables, including self-
report measures.

An additional limitation is our ability to generalize to real
world situations because participants were simply viewing
a Facebook page, rather than networking through their
own page. In addition, the face-to-face exposure was lim-
ited to a same-sex encounter without direct interaction.
While we expect that using one’s own Facebook page,
opposite-sex encounters, or direct interactions would only
serve to increase the arousal-heightening effect, further test-
ing is required.

Table 2. Mean Skin Conductance Scores

Condition Time 1 Time 2

Facebook 0.08 (0.89)
Face to face 0.80 (1.02)
Facebook + face to face 0.53 (0.66) 1.80 (1.21)
Face to face + Facebook 1.03 (0.86) 1.13 (0.91)

Standard deviations are in parentheses.

FIG. 1. Interaction between condition and interpersonal
anxiety on skin conductance scores.
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Because of its growing pervasiveness, the understanding of
the advantages and disadvantages of Facebook interactions
continues to be of considerable importance. Its influence on
those who struggle with social anxiety is particularly critical.
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