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ABSTRACT

FULL-LENGTH REPORT

Background and aims: Social media use has become a ubiquitous part of society, with 3.8 billion users
worldwide. While research has shown that there are positive aspects to social media engagement (e.g.
feelings of social connectedness and wellbeing), much of the focus has been on the negative mental
health outcomes which are associated with excessive use (e.g. higher levels of depression/anxiety). While
the evidence to support such negative associations is mixed, there is a growing debate within the
literature as to whether excessive levels of social media use should become a clinically defined addictive
behaviour. Methods: Here we assess whether one hallmark of addiction, the priority processing of
addiction related stimuli known as an ‘attentional bias’, is evident in a group of social media users (N 5
100). Using mock iPhone displays, we test whether social media stimuli preferentially capture users’
attention and whether the level of bias can be predicted by platform use (self-report, objective
smartphone usage data), and whether it is associated with scores on established measures of social
media engagement (SMES) and social media ‘addiction’ severity scales (BSNAS, SMAQ). Results: Our
findings do not provide support for a social media specific attentional bias. While there was a large
range of individual differences in our measures of use, engagement, and ‘addictive’ severity, these were
not predictive of, or associated with, individual differences in the magnitude of attentional capture by
social media stimuli. Conclusions: More research is required before social media use can be definitively
placed within an addiction framework.
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There are currently 3.8 billion active social media users (Statista, 2020). With increased
internet connectivity occurring across the world, individuals now have access to a suite of
social media platforms (e.g. Facebook, Twitter, Instagram, Snapchat) which provide news,
information, entertainment, an opportunity to post photos, express opinion, seek companionship, and maintain networks of friends and family (Ryan, Chester, Reece, & Xenos, 2014;
Whiting & Williams, 2013). While engagement with social media can enhance feelings of
social connectedness and wellbeing (Allen, Ryan, Gray, McInerney, & Waters, 2014; Leist,
2013; McDaniel, Coyne, & Holmes, 2012), research has largely focused on investigating the
potential for negative mental health outcomes to arise from excessive use (Kırcaburun et al.,
2018; Shensa et al., 2017; Woods & Scott, 2016). In such papers, and more generally, excessive
social media use is increasingly being characterised as an addictive behaviour (Grifﬁths, 2000;
Grifﬁths & Kuss, 2017; Kuss & Grifﬁths, 2017; LaRose et al., 2010; Ryan et al., 2014).
However, it has not yet been recognised as such by the DSM-5 (APA, 2013) or ICD-11
(WHO, 2018) classiﬁcation systems.
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The contemporary conceptualisation of addictive
behaviour no longer focuses on the traditional substancerelated dependencies of alcohol (Enoch & Goldman, 2002),
smoking (Brown, Beard, Kotz, Michie, & West, 2014), and
the consumption of illegal drugs (Sofuoglu & Kosten, 2006).
Problematic behaviours related to gambling (Gainsbury,
2015), gaming (Kuss & Grifﬁths, 2012), and internet use
(Kuss & Lopez-Fernandez, 2016) are regarded as displaying
the same common set of underlying biopsychosocial
addictive mechanisms (i.e. salience, mood modiﬁcation,
tolerance, withdrawal, conﬂict and relapse) as their chemical
counterparts (Grifﬁths, 2005; 2018). With the growth of
social media, it is now being argued that excessive use
generates behaviours which meet the criteria for addiction
(Grifﬁths & Kuss, 2017; Ryan et al., 2014), with a potential
prevalence rate of 4.5% being reported among a large sample
of adolescents (Banyai et al., 2017).
The push towards characterising excessive social media
use as a potentially addictive behaviour, which might produce negative mental health outcomes, has received mixed
support in the literature. While there is some evidence that
excessive use may be associated with lower self-esteem
(Andreassen, Pallesen, & Grifﬁths, 2017), and increased
levels of depression (Lin et al., 2016; Shensa et al., 2017) and
anxiety (Keles, McCrae, & Grealish, 2020), other studies,
some using longitudinal methods, have failed to replicate
these effects (e.g. Coyne, Rogers, Zurcher, Stockdale, &
Booth, 2020; Heffer, Good, Daly, MacDonell, & Willoughby,
2019; Houghton et al., 2018). What is clear, is that in
contrast to substance-related addiction research, much less
focus has been attributed to investigating whether excessive
social media use can be detected through changes in
cognitive processes such as selective attention. The present
study does so by examining whether an ‘attentional bias’
(Anderson, 2013) to social media related stimuli is present in
a group of social media users.
It is well-established that addictive behaviours are characterised by the priority processing of addiction related
stimuli and that this is linked to the ‘salience’ mechanism
noted above (Field & Cox, 2008; Robbins & Ehrman, 2004).
In this way, users’ top down goals bias their attention towards reward-based stimuli, and research suggests that this
is underpinned by larger dopaminergic responses to addiction related stimuli in brain areas which mediate goaldirected behaviour (Franken, 2003; Haber, 2016), a key
concept in the incentive-sensitization theory of addiction
(Robinson & Berridge, 1993, 2008). Moreover, once users’
attention is inordinately captured by addiction related content, they appear to show a signiﬁcantly higher degree of ‘cue
reactivity’ (see Carter & Tiffany, 1999), leading to a greater
craving for, and propensity to engage in, the addictive
behaviour in comparison to non-user neuro-typical controls
(see Brand et al., 2019 and the I-PACE model of addictive
behaviours). The combination of attentional bias and
heightened cue reactivity is thought to play a major role in
the development, maintenance, and relapse into addiction
(Drummond, 2000; Papachristou, Nederkoorn, Giesen, &
Jansen, 2014).
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Here we investigate the attentional bias component of the
addictive process, and such biases have been reported across
a range of substance-related addictions (see Field & Cox,
2008 for a review), in addition, research has also shown that
the magnitude of the effect displayed by a user could be
indicative of the severity of their addiction. This individual
differences approach has shown that attentional capture by
alcohol-related images (e.g. a bottle of beer) is signiﬁcantly
greater in problem drinkers, as measured by self-report
questionnaires of consumption and/or craving, compared to
social and non-problem drinkers (Jones, Bruce, Livingstone,
& Reed, 2006; Sharma, Albery, & Cook, 2001). This effect has
been replicated in smokers (Waters et al., 2003), gamblers
(Boyer & Dickerson, 2003), and gamers (van Holst et al.,
2012). That is, the greater the level of attentional bias (i.e.
level of related dopaminergic change; Franken, 2003) that a
user displays towards addiction related stimuli, the greater
their self-reported rates of engagement with that substance.
Importantly, several recent papers have investigated
these effects in non-substance related addictions such as
gambling and problematic levels of internet use. Ciccarelli,
Nigro, Grifﬁths, Cosenza, and D’Olimpio (2016) reported
the presence of an attentional bias to gambling related images in problem gamblers using a modiﬁed version of the
Posner Task. The magnitude of the bias was positively
associated with scores on a gambling craving scale. Similarly,
Jeromin, Nyenhuis, and Barke (2016) reported that a group
of excessive gamers showed an attentional bias to computer
related words using a modiﬁed Stroop task, in comparison to
a group of non-gamers, a full individual differences analysis,
in terms of addiction severity, was not reported. More
recently, Pekal, Laier, Snagowski, Stark, and Brand (2018)
reported the presence of an attentional bias to pornographic
images in individuals with internet-pornography use disorder (IPD) using a visual probe task, with a signiﬁcant positive relationship between symptom severity and the
magnitude of the bias.
These studies of non-substance related addictions show
that attentional biases appear to be present in such users
(Ciccarelli et al., 2016; Jeromin et al., 2016; Pekal et al.,
2018), and that individual differences in the magnitude of
the attentional bias effect appear to indicate the level of
addiction severity (Ciccarelli et al., 2016; Pekal et al., 2018).
This suggests that as addiction progresses in these disorders,
the ‘incentive salience’ of stimuli (Pekal et al., 2018) leads to
an increase in the dopaminergic response for goal directed
behaviour (Franken, 2003), which manifests itself cognitively
as the increased attentional capture by addiction related
content. While such effects appear to be present in nonsubstance related addictions such as gambling, gaming, and
internet-pornography use, it is not yet clear whether such
effects generalise to excessive social media use.
To our knowledge, only one paper has been published to
date which has investigated the presence of an attentional
bias in social media users. Nikolaidou, Fraser, and Hinvest
(2019) reported an attentional bias, in the form of increased
attentional dwell times, to social media related stimuli in a
group of social media users. However, this ﬁnding could be
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limited by the task, which used over-sized social media
images (e.g. twitter logo) paired with a control image on
each trial. This type of display does not closely mirror real
world user activity (i.e. searching a cluttered smartphone
screen for a social media app). In addition, while the study
did report a correlation between the level of urge to be
online and dwell time to social media stimuli (N 5 16; r 5
0.703), the analysis was underpowered with only 16 participants in the sample. Therefore, further research is required
to assess whether such a bias is present in social media users.
To that end, in the present study, we assess whether
social media users show an attentional bias towards social
media related stimuli, and by proxy addiction related
changes to the brain’s neurochemistry, and whether levels of
social media use, engagement, and ‘addictive’ severity are
associated with the magnitude of the effect. In a novel task,
with high ecological validity, participants were required to
view mock iPhone displays and to respond to the presence of
a target app (Siri/Camera) while ignoring other distractor
apps present in the display, an example is provided in Fig. 1.
In condition 1, we assessed the extent to which the presence
of a social media app, presented as one of the non-target
distractors, captured users’ attention and slowed target
response times (i.e. a response time measure of attentional
bias). In condition 2, we again presented social media apps
as distractors, but this time on half of the trials these apps
were also paired with a red ‘1’ notiﬁcation symbol, an
example is also provided in Fig. 1. Notiﬁcation symbols
should also be highly salient images to social media users as
they indicate that they have received feedback, or a ‘reward’
in addiction terminology, in the form of ‘likes’ or ‘comments’ to content that they have posted (see Scissors, Burke,

& Wengrovitz, 2016). In addition, we also test whether the
strength of any attentional bias can be predicted by levels of
social media engagement through our own self-report
questionnaire and objective smartphone data, and whether it
is associated with scores on established measures of social
media engagement (SMES) and social media ‘addiction’
severity (BSNAS, SMAQ).

METHOD
Participants
An a priori power analysis was conducted using Gp Power, it
revealed that a minimum sample of 81 participants was
required for our study in order to detect small effect sizes
(alpha at 0.05, power at 0.80). We recruited one hundred
participants with a mean age of 20 years (SD 5 2, Range 5
17–32, 82 Female) from our psychology research participation pool. One participant was removed from the dataset as
they reported not having a social media account with any of
the four platforms of interest. This sample size compares
favourably to previous studies of addiction/social media
related attentional biases reported in the introduction. All
participants reported having normal or corrected-to-normal
vision.
For social media accounts, 96% of the sample were
Facebook users, the rate was 71% for Twitter, 95% for
Instagram, and 94% for Snapchat. Table 1 provides data
from our questionnaire measures, these show a large degree
of variability, including those at the top end of the response
scales, in platform use, engagement, and ‘addictive’ severity.

Fig. 1. Due to copyright reasons we are not able to show examples of the actual trials used in the experiment, these used real smartphone app
icons and mirrored a regular iPhone display very closely. Here we present a close approximation of the layout of the display on trials in each
condition. (Left) Example trial from the baseline condition with no social media distractor. (Middle) Example trial from the ‘mere presence’
condition with a social media distractor present. (Right) Example trial from the ‘þnotiﬁcation’ condition in which social media distractors,
and non-social media control distractors, were overlaid with a notiﬁcation symbol
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Table 1. Participant responses to measures of social media use,
engagement, and ‘addictive’ severity
Mean

SD

Facebook users
Friends
701
485
Posts per week
1
1
Daily checks
9
10
Usage per week (min)
194
186
Twitter users
Friends (Followers)
490
1,585
Posts per week
3
12
Daily checks
9
8
Usage per week (min)
176
175
Instagram users
Friends (Followers)
951
819
Posts per week
1
1
Daily checks
14
12
Usage per week (min)
284
225
Snapchat users
Friends
120
91
Posts per week
12
36
Daily checks
23
27
Usage per week (min)
365
356
Bergen Social Networking Addiction Scale (BSNAS)
Self-report ratings
19
5
Social Media Addiction Questionnaire (SMAQ)
Self-report ratings
35
9
Social Media Engagement Scale (SMES)
Self-report ratings
30
7

Range
50–2,795
0–7
0–50
0–771
8–13,300
0–100
0–30
0–840
50–4,369
0–7
1–60
33–1,320
20–400
0–300
0–200
6–1,500

times a day do you check this platform. For the final question, participants were asked to report their social media app
usage, in minutes, for the previous week, using the objective
data (see Ellis, Davidson, Shaw, & Geyer, 2019; Kaye, Orben,
Ellis, Hunter, & Houghton, 2020) collected by their smartphone integrated screen time use software (75% were able to
do so).
Bergen Social Networking Addiction Scale (BSNAS). The
Bergen Social Media Addiction Scale (BSNAS) (Andreassen
et al., 2016) is derived from the Bergen Facebook Addiction
Scale (Andreassen, Torsheim, Brunborg, & Pallesen, 2012).
This scale utilises the six items of the addiction components
model (Grifﬁths, 2005), salience, mood modiﬁcation, tolerance, withdrawal, conﬂict and relapse, and assesses the use
of social media over the past year. Questions included ‘How
often in the last year have you felt an urge to use social
media more and more’. Participants were asked to rate all
items on a 5-point Likert scale, ranging from 1 (very rarely)
to 5 (very often). The internal consistency of the BSNAS was
satisfactory with Cronbach’s Alpha 5 0.75. For this questionnaire, and for those noted below a participant’s score
consisted of the sum of their Likert scale responses.

6–29
8–51
5–40

Apparatus and materials
Attentional capture task. The attentional capture task was
programmed and run using E-Prime 2.0. Stimuli were presented and responses were recorded using a Dell PC with an
18inch screen. As seen in Fig. 1, each trial consisted of an
image of an iPhone display populated with 28 apps. Care
was taken to emulate a typical iPhone screen and so the
bottom row of apps always consisted of iOS integrated apps
(Phone, Music, Safari, Settings) presented in the same
location across trials. The targets were the Siri app and the
Camera app and were selected for their similarity in
appearance and familiarity to users. There were 34 nontarget/non-social media ‘ﬁller’ apps which were selected
from the remaining integrated apps and a selection from the
top 25 current most downloaded apps. The social media
distractor apps consisted of Facebook, Twitter, Instagram
and Snapchat. The iPhone was presented onscreen in its
real-world size (12.4 cm 3 5.9 cm) and each app was 1
cm 3 1 cm in size. All stimuli were presented on a white
background.
Social media questionnaire. This questionnaire was developed for this study. The first section asked participants to
record which of the four social media accounts they had, and
then for each of their accounts (as appropriate): how many
friends/followers do you have, how many accounts do you
follow, how many times a week do you post, and how many

Social Media Addiction Questionnaire (SMAQ). This 8item questionnaire (Hawi & Samaha, 2017) is derived from
the Facebook Intrusion Questionnaire and assesses social
media addiction and use. Questions included ‘The thought
of not being able to access social media makes me feel distressed’. Participants were asked to rate all items on a 7point Likert scale, ranging from 1 (strongly disagree) to 7
(strongly agree). The internal consistency was acceptable
with Cronbach’s Alpha 5 0.82.
Social Media Engagement Scale (SMES). The Social Media
Engagement Scale (Przybylski, Murayama, DeHaan, &
Gladwell, 2013) is a 5-item scale which measures the extent
to which people engage with social media in their daily lives.
Questions included ‘How often did you use social media in
the last 15 minutes before you go to sleep?’ Participants were
asked to rate all items on an 8-point Likert scale ranging
from 0 (not one day) to 7 (everyday). The internal consistency was satisfactory with Cronbach’s Alpha 5 0.76.

Procedure
Each trial began with the presentation of a central fixation
point for 500 ms, followed by a mock iPhone display which
remained onscreen until response (up to a maximum of
5,000 ms), with a 1,500 ms blank interval following the
search display. A target appeared on each trial and could be
the Siri app or Camera app, and participants were instructed
to try and detect the target as quickly and as accurately as
they could while ignoring any other task irrelevant distracting information present in the display. Responses were
made using keyboard keys 1 (Siri) and 2 (Camera). There
were two practice blocks, each containing 12 trials. In the
first practice block, the display showed only the target app in
the absence of any other apps, while these were introduced
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in the second practice block to mirror the experimental
displays. No social media distractor apps or notifications
were displayed during practice.
Following practice, participants completed four experimental blocks, each containing 96 trials. Experimental
blocks 1 and 2 (condition 1), presented social media distractor apps on 50% of trials, with the each of the four social
media apps (Facebook, Twitter, Instagram, Snapchat)
appearing on 12 occasions per block. The remaining 50% of
trials contained no social media distractor app, and as such
provided our baseline response times. The presentation of
trials within blocks were randomised, and target/distractor
type, target/distractor position within the array were counterbalanced within participants. The remaining ‘ﬁller’ apps
used to complete the 24 item display on each trial were
randomly selected from a 34 item set, with each app only
ever appearing once in a trial display.
Experimental blocks 3 and 4 (condition 2) followed the
same procedure with the exception that here we overlaid a
notification symbol over the social media distractor app
on half of the trials (i.e. 24 trials with a social media
distractor, 24 trials with a social media distractor þ
notiﬁcation symbol). In addition, to assess whether or not
any effect of notiﬁcation symbol was speciﬁc to the social
media apps, notiﬁcation symbols were also paired with
four non-social media distractor apps selected from the
set of 34 ﬁller apps. In line with the social media distractors, these apps were present on 24 trials without a
notiﬁcation symbol and 24 trials in which it was present.
Trial randomisation and counterbalancing was consistent
with that described above for blocks 1 and 2. Upon
completion of the attentional capture task, participants
completed the questionnaire measures, with a typical
testing session lasting approximately 45 minutes.

Ethics
This study was approved by the Ethics Committee of the
University of Strathclyde School of Psychological Sciences
and Health.

RESULTS
Data analysis
As response time (RT) is the primary measure for this task,
and as no theoretically interesting effects arose from our
error rate analysis, here we report RT effects. Only correct
RTs were included in the final dataset. For condition 1,
social media distractor app present vs. absent, an attentional bias is defined as an RT cost, which is calculated by
subtracting RTs in which a social media distractor app was
absent from RTs in which a social media distractor app was
present. Positive RTs costs would therefore be indicative of
an attentional bias. Similarly, for condition 2, distractor
app vs. distractor app þ notiﬁcation, RT cost is calculated
by subtracting RTs in which the notiﬁcation was absent

from RTs in which a notiﬁcation was paired with a distractor app.
For the RT costs (i.e. the attentional bias) calculated in
both condition 1 and condition 2, we assess whether individual differences in the size of the bias is predicted by social
media use and whether there are any associations between it
and scores on our established measures of social media
engagement (SMES) and ‘addictive’ severity (BSNAS,
SMAQ).

Attentional bias condition 1 – Social media distractor
apps present vs. absent
First we assess whether there are any general social media
attentional bias effects. That is, do social media users, in
general, show an attentional bias for any social media distractor app regardless of whether they have an account with
that platform or not. To that end, all participants mean RTs
were entered into a one-way ANOVA with the withinsubjects factor of social media distractor app condition
which has four levels (Facebook app present, Twitter app
present, Instagram app present, Snapchat app present, and
social media distractor app absent). The ANOVA revealed
no main effect of distractor app condition, F < 1, with no
signiﬁcant RT cost (i.e. attentional bias) for any of the social
media platforms (M 5 12 ms, SD 5 83 ms for Facebook; M
5 5 ms, SD 5 99 ms for Twitter; M 5 7 ms, SD 5 96 ms
for Instagram; M 5 1 ms, SD 5 97 ms for Snapchat). That
is, despite the fact that all participants in this sample were
social media users, none of the social media apps generated
an effect which would indicate the presence of an attentional
bias towards those stimuli.
However, in order to rule out the possibility that the
overall, all user, analysis did not mask any platform-specific
effects, here we perform four separate one way ANOVAs
with the within subjects factor of social media distractor app
condition (present, absent) for each of the social media
platforms individually. That is, each of the four ANOVAs
include only users who have an account with that specific
platform, and only RTs relating to the presence and absence
of that distractor app (e.g. ANOVA 1, Facebook users only,
Facebook distractor app present/absent RTs). As seen in
Fig. 2, there was no evidence for a signiﬁcant attentional bias
effect when the platforms were considered individually, with
non-signiﬁcant main effects of distractor condition across
the individual platform analysis, all F’s < 1. These ﬁndings
suggest that, both at an overall group level, and for users of
speciﬁc platforms, neither the presence of any social media
distractor app, nor the presence of the app for which they
have an account, captures attention to any greater extent
than non-social media distractors.

Individual differences condition 1
Although there was no group or platform level attentional
bias effects from the mere presence of the social media
distractors, there was a large degree of variability in RT cost
across participants. This could suggest that some participants, perhaps those who are the most frequent users, the
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Fig. 2. Condition 1 mean correct target response times (RTs) in the absence of a social media distractor app (black) and the presence of a
social media distractor app (grey; Facebook, Twitter, Instagram, Snapchat). Error bars denote standard error of the mean

most engaged, and who exhibit the greatest ‘addictive’
severity scores, could be demonstrating an attentional bias to
social media stimuli, while more casual users might not. To
assess this, separate multiple linear regressions were calculated for each of the social media platforms, using the predictor variables of amount of time spent on the app over the
last week from the objective smartphone usage data, selfreported number of checks per day, number of posts per
week, as well as number of friends/followers, summary data
for these measures are provided in Table 1. None of the
overall models were found to be signiﬁcant, all F’s ≤ 1.24 all
P’s ≥ 0.304, suggesting that these measures of social media
use were not predictive of the extent to which an individual
was likely to have their attention captured by a social media
distractor app.
In addition to the self-report and objective engagement
metrics reported above, we also recorded participant’s scores
on an established social media engagement questionnaire
(SMES), and two ‘addictive’ severity scales (BSNAS, SMAQ),
mean scores and variability are presented in Table 1. A
Pearson’s correlation analysis showed that there were
moderate-to-strong correlations across these three measures,
suggesting that each of them is a robust questionnaire which
tap individual differences in social media users (r(98) 5
0.782, P < 0.001 for BSNAS/SMAQ; r(97) 5 0.409, P < 0.001
for SMAQ/SMEC; r(97) 5 0.507, P < 0.001 for SMAQ/
SEMC).
However, the important analysis assessed whether there
were any associations between participant’s scores on these
measures, and the level of their social media distractor app
RT cost. To that end, separate Person’s correlations were
calculated for each of the social media platforms and for
each of the questionnaires, with a Bonferroni corrected
alpha level of 0.004 (0.05/12). As shown in Fig. 3, there were
no signiﬁcant correlations between RT cost and any of the
questionnaire scores across all platforms.
That is, despite the large range of individual differences
in the size of the attentional capture effect to social media

distractor apps across participants, such differences were not
predicted by, or associated with, self-reported, objective, or
established measures of a participant’s level of social media
use, engagement, or ‘addictive’ severity.

Attentional bias condition 2 – Distractor apps vs.
distractor app þ notiﬁcation
As with condition 1 we start by assessing general effects
across all platform users. Participants mean RTs were
entered into a 2 3 5 repeated measures ANOVA with the
factors of notification (present, absent) and distractor type
(non-social media app, Facebook app, Twitter app, Instagram app, Snapchat app). The ANOVA revealed a main
effect of notification F(1, 98) 5 23.97, P < 0.001, hp2 5
0.197, with longer RTs for notiﬁcation present trials (M 5
881 ms) compared to notiﬁcation absent trials (M 5 845
ms), conﬁrming that our notiﬁcation manipulation was
effective at capturing attention. There was also a main effect
of distractor type, F(4, 392) 5 3.91, P 5 0.004, hp2 5 0.038,
with numerically longer RTs for Facebook distractors
compared each of the other distractor types, however, after
the application of the Bonferroni correction for multiple
comparisons (new alpha level 5 0.005), only the difference
between Facebook app RTs (M 5 886 ms) and Twitter app
RTs (M 5 848 ms) remained signiﬁcant, t(98) 5 3.44, P 5
0.001.
Importantly, the notification 3 distractor type interaction was not significant, F(4, 392) 5 1.35, P 5 0.252, hp2 5
0.014, which shows that, at the overall user level, the RT
notiﬁcation cost was not larger in, or conﬁned to, the social
media distractor apps (M 5 21 ms for non-social media
distractors, M 5 64 ms for Facebook, M 5 23 ms for
Twitter, M 5 37 ms for Instagram, M 5 32 ms for Snapchat). That is, despite small trends, particularly for Facebook, the magnitude of the RT cost found when a
notiﬁcation symbol was paired with a non-social media
distractor app (e.g. Amazon, App Store, BBC iPlayer,
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Fig. 3. Condition 1 scatterplots showing Pearson's correlation coefﬁcients for the level of attentional capture by the presence of a social
media distractor app (i.e. RT cost; social media distractor app present RT – social media distractor app absent) and scores on the established
social media engagement (SMES) and ‘addictive’ severity scales (BSNAS, SMAQ).
Note: some of the n values are lower than the total user sample size for each platform as a small number of participants did not complete all
sections of all of the questionnaires)

Deliveroo) was not statistically different from the effect
found when a notiﬁcation symbol was paired with a social
media app.
As with condition 1 we now focus on user and platform
specific effects (i.e. Facebook users/Facebook App RTs/
Facbook App þ Notiﬁcation RTs). The platform speciﬁc
ANOVAs revealed signiﬁcant main effects of notiﬁcation
(present, absent) for each distractor type (non-social media
distractor, speciﬁc platform distractor; all P’s ≤ 0.007), as
seen in Fig. 4, and despite a trend for a numerically larger
bias for Facebook distractor paired with a notiﬁcation
compared to the other distractor types, none of the notiﬁcation condition 3 distractor type interactions were signiﬁcant (F’s < 1 for all platforms apart from Facebook, F(1, 95)
5 3.66, P 5 0.059, hp2 5 0.037). This ﬁnding shows that
there would appear to be no difference in the perceptual
processing ‘weight’ that is being attributed to notiﬁcations
paired with social media stimuli, compared to those paired
with non-social media stimuli.

Individual differences condition 2
In line with the individual differences analysis for condition
1, individual differences in the time spent on the app over
the last week, number of checks per day, number of posts
per week, as well as number of friends/followers, were not
predictive of individual differences in the magnitude of
participants RT cost on trials in which a notification symbol
was paired with a social media distractor app for which they
had an account, all F’s ≤ 1.00, all P’s ≥ 0.431. In addition,
Person’s correlations, as shown in Fig. 5, with a Bonferroni
corrected alpha level of 0.004 (0.05/12), produced no signiﬁcant associations between RT cost in this condition and
established measures of a participant’s level of social media
use, engagement, or ‘addictive’ severity.

Additional analysis condition 2
There were a number of participants who did not exhibit
any attentional capture effect (i.e. RT costs ≤0 ms) for the
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Fig. 4. Condition 2 mean correct target response times (RTs) in the non-social media distractor app condition (black), in the non-social
media distractor app þ notiﬁcation condition (dark blue), in the social media distractor app condition (grey), and the social media distractor
app þ notiﬁcation condition (light blue). Error bars denote standard error of the mean.

baseline condition in which a non-social media distractor
app was paired with a notification despite the notification
manipulation being successful at the group level. This could
be due to the range of individual differences in the extent to
which people are able to focus their attention on a primary
task while ignoring task irrelevant information, in general, as
shown most recently by Eayrs and Lavie (2019). It could
therefore be the case that participants within the sample who
did not exhibit an attentional capture effect by the red
notiﬁcation symbol (i.e. those who are better than average at
focusing their attention), could be masking attentional bias
effects among those in the sample who did exhibit the
notiﬁcation attentional capture effect.
To rule out this alternative explanation for the findings,
we re-analysed the data using only participants who
exhibited a minimum of a 10 ms RT cost for the presence
of a notification for the non-social media distractors.
Despite this, there was no significant change to the findings. Differences in RT cost for observing a notification
paired with a social media distractor app compared to
being paired with a non-social media distractor app
remained negligible for Facebook (M 5 72 ms for nonsocial media app, M 5 78 ms for Facebook app; t < 1) and
Instagram (M 5 71 ms for non-social media app, M 5 69
ms for Instagram app; t < 1). For Twitter (M 5 74 ms for
non-social media app, M 5 21 ms for Twitter app; t(38) 5
1.15, P 5 0.078) and Snapchat (M 5 72 ms for non-social
media app, M 5 43 ms for Snapchat app; t(51) 5 1.15, P 5
0.255) the numerical differences did become larger in
comparison to the original analysis, however, the change
was in the opposite direction to that expected if the previous ﬁndings had been masking social media attentional
bias effects (i.e. trends for smaller RT costs for a notiﬁcation paired with a social media app compared to a notiﬁcation paired with a non-social media app).

DISCUSSION
In this study we investigated whether an attentional bias to
social media related stimuli might be present in a group of
social media users. Using a task with high ecological validity,
we tested whether social media users might show preferential attentional capture for social media apps and notifications. The sample was well powered and there was a large
degree of variation in social media use, engagement, and
‘addictive’ severity as measured through self-reported platform use, objective smartphone data, and existing social
media scales (BSNAS, SMAQ, SMES). Our ﬁndings show
that the presence of social media distractor apps in mock
smartphone displays had no effect on users’ target response
times, which in turn did not support the presence of an
attentional bias to these stimuli.
This finding is in contrast to research showing attentional biases to addiction related stimuli in substance-related
(see Field & Cox, 2008 for a review) and non-substance
related addictive behaviours. Ciccarelli et al. (2016), Jeromin
et al. (2016), and Pekal et al. (2018) reported attentional
biases to gambling related images, computer related words,
and pornographic images in associated users. However,
based on the ﬁndings from the present study, this does not
appear to extend to the preferential processing of social
media stimuli by social media users. If excessive social media
use is to be viewed as an activity which might be placed
within an addiction framework, we would have expected to
ﬁnd evidence of an attentional bias in this study. In contrast,
here, within the context of social media use, we show no
evidence for the hallmark change to attentional processes
present in other addictive behaviours, which is thought to be
driven by neurochemical changes to the areas of the brain
that mediate goal directed behaviour (Franken, 2003;
Robinson & Berridge, 1993, 2008).
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Fig. 5. Condition 2 scatterplots showing Pearson's correlation coefﬁcients for the level of attentional capture by a social media distractor paired
with a notiﬁcation symbol (i.e. RT cost; social media distractor app þ notiﬁcation RT – social media distractor app RT) and scores on the
established social media scales, the BSNAS (left), the SMAQ (middle), and the SMES (right), presented as a function of social media platform.
Note: some of the n values are lower than the total user sample size for each platform as a small number of participants did not complete all
sections of all of the questionnaires

While we demonstrated an attentional capture effect for
the addition of a notification symbol to our distractor apps,
the cost to target RTs was consistent regardless of whether
the notification had been paired with a social media app or
not. This is surprising given the importance of such notification symbols as indicators that ‘Likes’ or ‘Comments’ have
been made to users’ posts (Scissors et al., 2016). In contrast,
here we show that social media notiﬁcations did not capture
users’ attention to any greater extent than, for example, a
weather notiﬁcation. While there was a trend for a larger RT
cost for the Facebook notiﬁcation in Facebook users, this
could be due to non-social media speciﬁc effects such as the
colour contrast (red notiﬁcation, blue Facebook app;
Theeuwes & Godijn, 2002), or a general familiarity effect to
this logo, which is the oldest of the platform logos, and could
therefore have been generated by ubiquitous exposure to it
(see Qin, Koutstaal, & Engel, 2014).
In line with the lack of an attentional bias effect, our individual differences analyses also did not yield any

associations between social media use, engagement, or
‘addictive’ severity. Time spent using the app, number of
checks per day, number of posts per week, and number of
friends/followers were not predictive of the magnitude of
user’s level of attentional capture by social media distractors,
nor were there any associations between the level of attentional capture and scores on the established social media
engagement and ‘addictive’ severity scales (SMES, BSNAS,
SMAQ). Again, this is in contrast to previous work on nonsubstance related addictions as shown by Ciccarelli et al.
(2016; Gambling), Jeromin et al. (2016; Gamers), and Pekal
et al. (2018; Internet Pornography Use), which reported
positive associations between levels of attention bias and use/
severity measures. Moreover, while Nikolaidou et al. (2019)
did report an association between the level of urge to be
online and attentional dwell time to social media related
stimuli, this effect was based on a small sample size (N 5 16).
One interesting reason why we may not have found an
attentional bias and associated relationship with use,
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engagement, and severity measures, relates to a recent review of this literature by Field et al. (2016). Field et al. (2016)
argue that research on substance-users does not consistently
yield evidence for a robust attentional bias effect. They argue
that, rather than such a bias being a core aspect of addictive
behaviour, that it would be better characterised as
momentary changes in the evaluation of the addiction
related stimuli during periods of subjective craving (‘an
appetitive motivational process’). When applying this to
social media use, the period of subjective craving is actually
most likely to be the period of time after a user has posted an
item of content. It is likely to be during this period that the
incentive salience of the social media app and notiﬁcation
symbol are likely to be at their greatest, as participants seek
their behavioural reward (i.e. likes and comments to their
post). It might therefore be the case that a social media
attentional bias is a transient effect which, if the effect exists,
is mostly likely to be detected after a user has posted content
for which the reward is peer feedback.
Therefore, future research should investigate whether a
social media attentional bias exists after the user/participant has been asked to post content for which they place
value on the number of likes/comments returned. In
addition, while the present study used a variety of social
media use, engagement, and ‘addictive’ severity questionnaires, a new measure should be developed which explicitly
refers to the level of ‘craving’ for social media access, and
for social media validation in the form of a ‘craving’ for
likes and comments (see Savci & Grifﬁths, 2019). This
would bring the individual difference measures used in
relation to social media use in line with other addiction
related questionnaires. Similarly, while our sample did
capture a large range of individual differences in social
media use, engagement and ‘addictive’ severity, future
research should seek to work on setting out common
criteria which would allow for the categorisation of
excessive social media use, in the sense ascribed to substance-related and other non-substance related addictive
behaviours. This would enhance the ability of future studies
to run individual differences analyses not just for potential
attentional bias effects, but also for the further assessment
of the positive and negative effects of such use, as outlined
in the introduction (see also Wegmann, M€
uller, Turel, &
Brand, 2020).
In summary, social media use has become a ubiquitous
part of society. Research has largely focused on the negative
outcomes which may be associated with excessive use, and
there is a growing debate which relates to whether this
should be categorised as a clinically relevant addictive
behaviour. An attentional bias to addiction related stimuli is
considered to be a hallmark of the changes to brain
neurochemistry and attentional deployment which arise
from addictive behaviours. While there is evidence for such
biases in both substance and non-substance related addictions, we found no such effect in relation to social media
stimuli in a varied group of social media users. Future
research should focus on whether such a bias may exist in
alternative contexts, as outlined above, and to generate a
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novel and comprehensive measure for the assessment of
individual differences in social media use, engagement,
‘addictive’ severity, and craving.
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