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Abstract

With the advent of portable screen-based devices and an advancement in the
functionality of social media, individuals are spending an increasing amount of time on social
media over time. Alongside this increase in social media usage over time, daily sleep duration
may be on a declining trend (Chou et al., 2009; Matricciani et al., 2017). A growing body of
research now exists examining the relationship between sleep duration, quality, and social
media use. Portable devices with screens that emit blue light could be one of the reasons
contributing to this decline (Gringras et al., 2015; Mireku et al., 2019), and emerging research
suggests that experiences on social media may also be affecting people’s sleep (Rzewnicki et al.,
2020; Tandon et al., 2020; Woods & Scott, 2016). While a growing body of research examines
the use of social media and the subsequent associations with sleep, to date, only a small
amount of this research specifically looks at the relationship between negative social media
experiences and sleep quality. Here, a cross-sectional sample (n = 181) recruited via Prolific was
asked to fill out a questionnaire about their social media use and sleep quality. A small positive
correlation between negative experiences on social media (as measured by the modified
PANAS-NA) and sleep quality (as measured by the sleep quality subscale of the GSDS) was
found, suggesting that individuals who experience greater negative experiences on social media
may also experience slightly poorer sleep quality compared to those who experience fewer
negative social media experiences. The implications for social media use, measurement of
negative social media experiences, and further research are discussed. Further research
utilizing longitudinal and experimental methods to determine the mechanisms of this

relationship is necessary.
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Introduction

Since the early 2000s, there has been a rapid growth of Social Networking Site (SNS)
usage in individuals across all age groups, but perhaps the biggest demographic is that of young
adults, aged 18 to 25 (McGorry & McGorry, 2017; Singh et al., 2019; Villanti et al., 2017).
Facebook has had 1.28 billion active users since 2014, and it is only one of many available social
networking websites in the 21 century. The use of social media now plays a large role in many
individuals’ self-expression as well as identity development, as more and more social
interactions are shifted to the online realm (Berryman et al., 2018; Subrahmanyam & Smabhel,

2010).

Individuals are highly motivated to post and remain active users of these websites
(Brandtzeeg & Heim, 2008; Karahanna et al., 2015) even though there are reported cases of
excessive engagement with social media, negative experiences in the form of cyber-bullying or
content which reportedly causes negative affect and an overall decline in wellbeing among
some SNS users (Bellet et al., 2018; Boobalakrishnan, 2021; Bourke, 2013; DeJong, 2014;
Patchin & Hinduja, 2010; Truell et al., 2019). Some researchers suggest that there may be a
relationship between sleep and social media, and current research suggests that social media
use may be linked to disturbance in sleep onset time, sleep duration and sleep quality among

all age groups (Garett et al., 2018; Levenson et al., 2016; Scott & Woods, 2019).

Even though some users have negative experiences on social media, there is evidence
that SNS use may be contributing to the displacement of some user’s regular bedtimes (BBC

News, 2021; Sampasa-Kanyinga et al., 2018; Troxel et al., 2015). Moreover, research has shown



that there may be a worldwide trend of decline in total sleep duration and sleep quality,
evident within all age groups (Andrade et al., 1993; Hoyos et al., 2015; Sampasa-Kanyinga et al.,
2018). One possible explanation for this decline may be attributed to the popularization and
increased usage of portable devices with electronic screens that use light-emitting diode
technology) and their use during the evening and nighttime (Fossum et al., 2014; Lemola et al.,
2015; Mireku et al., 2019). Light exposure is one of the strongest signals for an individual’s
circadian system, and the circadian system has a role in regulating the timing of the sleep/wake
cycle (Dumont & Beaulieu, 2007; R. M. Lunn et al., 2017; Smolensky et al., 2015). The human
circadian timekeeping system relies on light and other environmental cues to remain in
synchronization with the solar day/night cycle (Kaladchibachi et al., 2018; Schibler & Sassone-
Corsi, 2002). (The cycle length (period) of circadian rhythms tends to be longer than the solar
day/night cycle in most people.) Exposure to light in the evening or at the beginning of the
biological night can cause a shift in the timing of the circadian system relative to the day-night
cycle, which has a subsequent effect on the timing of the sleep/wake cycle (Rahman et al.,
2021; Rahman et al., 2017). The human eye perceives light over a broad spectrum of
wavelengths. Visible lights of short wavelengths (415-455nm) are observed as blue light (Lin,
2002). This wavelength of light is one of the most dominant wavelengths emitted by the
majority of electronic screen-based devices, including cell phones, laptops, and televisions, as
well as many other artificial light sources that use light-emitting diode (LED) technology (Behar-
Cohen et al., 2011; Okuno et al., 2002). The circadian system is sensitive to this blue light (Tosini
et al., 2016), and exposure to blue light a few hours before, or at bedtime, can have a negative

effect on sleep due to cognitive stimulation as well as the phase delaying effects of the blue



light on the circadian system (Clayton et al., 2015; Grgnli et al., 2016; Heo et al., 2017; Touitou

et al.,, 2016).

Some research suggests that social media may be intentionally designed to be engaging
to keep users online for as long as possible (Montag et al., 2019; Neyman, 2017), however
whether this design is intentional is highly debated (Turel & Ferguson, 2020; Zhao & Zhou,
2021). Additionally, as social media has become a significant way of staying connected, some
users appear to be falling prey to the fear of missing out. These users are choosing to stay
active on social media for longer periods including later in the evening, which can resultin a
later sleep onset time (Beyens et al., 2016; Przybylski et al., 2013; Scott, 2019; Scott & Woods,
2018; Tandon et al., 2020). Furthermore, the negative experiences that some users face on
social media (e.g., cyberbullying, cybervictimization, trolling, fake news, etc.) can have a range
of effects on the individuals who experience them (Buckels et al., 2014, Jose & Vierling, 2018;
Nyilasy, 2019; O'Keeffe et al., 2011). Peer-victimization is linked to increased distress. For
instance, research indicates that exposure to cyber-aggression predicts increased rumination
(Jose & Vierling, 2018; Tu et al., 2015). Exposure to these experiences on social media can be
stressful and create a negative experience for some users, and a growing pool of research has
linked greater exposure to negative social media experiences such as cyber-bullying to higher
rates of depressive symptoms, higher levels of depression and anxiety, and overall negative
mental wellbeing (see Charoenwanit, 2019; O’Reilly et al., 2018; Tennant et al., 2015; Xantus et

al., 2015).



These negative experiences may have a negative effect on an individual’s sleep duration
and quality through a variety of proposed mechanisms (Horvath et al., 2016; Jose & Vierling,
2018). Reduced sleep duration has been correlated to negative health outcomes and poor day-
to day functioning in individuals (American Medical Association, 2010; Gruber et al., 2014;
Kaufmann et al., 2016; Owens & Group, 2014). Insufficient sleep duration and/or quality is
associated with a plethora of psychological and physical disturbances, such as poorer cognitive
and executive functions on both lower and higher-order cognitive tasks (Beebe, 2011; Rogers et
al., 2003; Wilckens et al., 2014), an increased risk of various psychological disorders such as
depression and anxiety, and an increased risk of relapse of those disorders. (Brooks et al., 2021;
Chen et al., 2012; Sullivan & Ordiah, 2018). Poorer sleep is also associated with mood
disturbances and confusion (Ahmad et al., 2020; Paunio et al., 2015), and an increased risk of
obesity, type 2 diabetes, cardiovascular disease such as myocardial infarctions, and various
other physical health issues (Atkinson & Davenne, 2007; da Estrela et al., 2021; Gohil & Hannon,

2018; Gottlieb et al., 2006; Ogilvie & Patel, 2017).

While a large amount of research focuses upon the effect of mental health problems on
sleep duration and quality, there is an increasing body of research suggesting that this is a bi-
directional relationship (Bixler et al., 2005). Jodo et al. (2018) found that in a non-clinical
population, sleep quality measured by the Pittsburgh Sleep Quality Index was correlated with
mental health problems as measured by the Depression, Anxiety and Stress scale-21, suggesting
that the two were correlated. Additionally, Anderson & Bradley (2013) conducted research with
adolescents that showed that poorer sleepers were more likely to have higher scores on the

Mental Health and Problem-behavior questionnaire, and that mental health problems can



contribute to poorer sleep, further adding support to the existence of a bi-directional

relationship as well as suggesting a positive relationship.

The study presented in this thesis aimed to understand the effects of experiences on
social media on subjective sleep quality. The study also aimed to explore the subjective
experiences of users that consume social media content and partake in interactions online.
Furthermore, the present study also aimed to expand upon existing research in the field
(Rzewnicki et al., 2020; Tandon et al., 2020; Woods & Scott, 2016) by employing a novel way of

measuring social media experiences

What is Sleep?

Most humans spend about one-third of their life sleeping (Aminoff et al., 2011). A
simple definition of sleep provided by Carskadon & Dement (1989) describes it as “a reversible
behavioural state of perceptual disengagement from and unresponsiveness to the
environment”, however it is in reality a much more complex combination of physiological and
behavioural activity. The National Institute of Mental Health (2012, pg.3) defines sleep in
tandem with wakefulness as “endogenous, recurring, behavioral states that reflect coordinated
change in dynamic functional organization of the brain and that optimize physiology, behavior
and health.” Sleep is not merely an absence of wakefulness but is its own distinct state with
varying physiological changes. While sleeping, individuals may have changes in all the main
organ systems of the body, such as the cardiovascular system, autonomic nerve activity,

respiratory system, cerebral blood flow and the endocrine system (Altevogt & Colten, 2006).



Understanding sleep is important because it plays a regulatory role in many essential life
processes. A healthy amount of good quality sleep at the right time of the day is critical for
maintaining mental health, physical health, and overall quality of life (Irish et al., 2015; Irwin,
2015). A minimum of 7 hours of sleep per night on a regular basis is necessary to support
optimal health (Chaput et al., 2017; Hirshkowitz et al., 2015; Watson et al., 2015). In addition,
healthy sleep should also occur at an appropriate time, be subjectively satisfactory and provide

a sustained level of alertness during waking hours (Buysse, 2014).

Sleep has a major effect on almost all life processes, through its impact on an
individual’s physical and psychological wellbeing, as well as alertness and attention processes.
Sleep is an important factor in stress regulation (Akerstedt, 2006; Benham, 2010), mood
regulation (Palagini et al., 2019; Zaki et al., 2018) and self-esteem (Lemola et al., 2013).
Insufficient sleep is associated with increased risk of type 2 diabetes, cardiovascular disorders
and stroke, obesity, and various other negative health outcomes (Cabeza de Baca et al., 2019;
Ferre et al., 2013; Knutson et al., 2006; Patel, 2009). Although sleep plays a major role in the
regulation of important life functions, in the past it has primarily been studied through the lens
of abnormal sleep, such as sleep disorders and sleep deficiencies (Ohayon et al., 2017). While
this serves the purpose of diagnosing and treating sleep-related disorders, it doesn’t necessarily
help in understanding what comprises good sleep health. Buysse (2014, pg. 12) defines the
concept of sleep health as “a multidimensional pattern of sleep-wake-fulness, adapted to
individual, social and environmental demands, that promote physical and mental wellbeing”. It
is important to understand and assess a person’s optimal sleep timing, duration, and quality to

improve their overall quality of life (Buysse, 2014; Hall, 2010; Luyster et al., 2012). Sleep quality
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is often a measure of several factors of sleep, including the general architecture of sleep as well
as an individual’s subjective rating of their sleep (Fabbri et al., 2021; Krystal & Edinger, 2008;

Landry et al., 2015).

Sleep Mechanisms

Human sleep is primarily regulated by two processes: sleep homeostasis and the
circadian timekeeping system. Sleep homeostasis is a process that is characterized by the rise of
sleep pressure during waking hours and its dissipation during sleep (Borbely & Achermann,
1999), and ensures a person meets their daily sleep needs. The process of sleep homeostasis is
known colloquially as sleep drive. The circadian timekeeping system refers to the internal
biological mechanisms that are responsible for daily cycles of activity in various physiological
and psychological processes, such as maintenance of core body temperature and blood
pressure, synthesis and secretion of various hormones, and overall task performance (Hastings

et al., 2007).

The circadian system is largely regulated by the suprachiasmatic nuclei (SCN), a group of
neurons within the anterior hypothalamus. The SCN is often called the “master circadian clock”
as it coordinates the entirety of the circadian system to function in alignment with the natural
day/night cycle. To do this, the SCN uses external cues, called zeitgebers (“time-givers” in
German) for entrainment, which include environmental cues such as light exposure (Dimitriu &
Barkoukis, 2007; Duffy & Wright Jr, 2005; Lewy et al., 2009). Other zeitgebers include
mealtimes and calories in food eaten (Stephan, 1997, 2002), physical activity (Edwards et al.,

2009; Nufiez et al., 2017), and social interaction (Grandin et al., 2006; Sharma &
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Chandrashekaran, 2005; Wiss & Tordjman, 2016). Without environmental stimuli to
synchronize the circadian system to the day/night cycle, an individual’s circadian rhythms tend

to be either slightly longer or shorter than 24 hours (Zhang et al., 2010).

The strongest zeitgeber for the circadian system is light in the external environment.
Light exposure is detected by special photoreceptors in the retina (intrinsic photosensitive
retinal ganglion cells). Light information is then transmitted to the SCN via the
retinohypothalamic tract where it influences the firing rate of SCN neurons. Light exposure
synchronizes circadian rhythms (which in most humans are slightly longer than 24 hours) to
that of the solar light/dark cycle. In general, when an individual is exposed to light in the
morning (after the nadir of the core body temperature rhythm), a phase advance occurs,
causing physiological changes that promote alertness (Lack & Wright, 2007; Ruth M Lunn et al.,
2017). Conversely, when an individual is exposed to light in the evening or night (prior to the
nadir of the core body temperature rhythm), a phase delay occurs... (Lack & Wright, 1993). The
magnitude and direction of phase shifts are highly dependent on the wavelength of the light,
thphae intensity and duration of exposure, and the time of the exposure (Duffy & Wright Jr,
2005). Advances in industry and technology have now made it possible to have artificial light on
demand at any time of the day, which has unintended consequences on the circadian system,
such as delayed bedtime and circadian disruption (e.g., social jetlag), leading to daytime
sleepiness, poorer sleep quality, fatigue, tiredness, etc. (Hunter & Figueiro, 2017; Lunn et al.,

2017; Ohayon & Milesi, 2016; Smolensky et al., 2015).
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Sleep Physiology and Architecture

The physiological changes related to sleep are well studied. Sleep in humans consists of
two different types, rapid eye movement (REM) sleep and non-rapid eye movement (NREM)
sleep. With the help of modern sleep-recording technology, such as polysomnography, the
physiological changes associated with sleep have been studied in detail. Sensory responses such
as the visual, somatosensory, auditory, and nociceptive sensory responses are diminished at
varying stages as a person transition into sleep and display different characteristics during the

two different types of sleep (Carley & Farabi, 2016; Fontanini & Katz, 2008).

NREM sleep has three distinct stages that are associated with progressively deeper
sleep. These stages are called N1, N2, and N3 sleep, respectively (Iber et al., 2007). N1 sleep is
the lightest sleep stage, characterized by reduced muscle tone and replacement of alpha waves
with low-amplitude mixed frequency EEG activity. N2 sleep is light sleep and is characterized by
the slowing down of heart rate and breathing, an absence of eye movements and a drop in
body temperature. N3 is the deepest stage of sleep and is characterized by delta waves (high
amplitude, slower frequency EEG activity), during which the “repairing and regrowth” of the
body primarily occurs (Carskadon & Dement, 2005; Patel et al., 2021). REM sleep is commonly
associated with dreaming and is characterized by the near-complete atonia of the large skeletal
muscles (Carley & Farabi, 2016; Fontanini & Katz, 2008). While REM sleep is not divided into
stages, two distinctions exist - tonic REM, in which alertness and environmental processing are

partially maintained, and phasic REM, wherein cortical activity is detached from the
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surrounding environment, and there is an attenuation of external information processing

(Carskadon & Dement, 2005; Simor et al., 2020).
Normal Sleep Architecture

Individuals generally cycle through these sleep stages throughout the sleep period,
going through the NREM sleep stages and REM sleep several times a night (Carskadon &
Dement, 2005). Adult humans tend to enter sleep via NREM sleep, usually transitioning from N1
to N2 to N3 sleep. Sleep cycles usually alternate between NREM and REM sleep, with N3 sleep
dominating the first third of the sleep period and REM sleep dominating the later stages of
sleep (Chokroverty, 2017; Deatherage et al., 2009). The length of each sleep cycle ranges
between 70 to 120 minutes, and is on average 90 minutes, with the second and later cycles

getting progressively longer (Gath & Bar-On, 1983)

WAKE

REM

Ly

T T T T T T T T
10 pm midnight 2am 4 am 6am

TIME OF DAY

Fig 1. Schematic hypnogram representing adult human sleep (personal communication,

O’Keeffe, 2021)
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Usually, NREM sleep makes up 75 to 80% of the total sleep time (N3 sleep
predominantly makes up about 20%-30% of the total sleep duration in most young adults),
while the remaining 20 to 25% is spent in REM sleep (Altevogt & Colten, 2006; Iber, 2007). N1
sleep typically makes up around 5% of an entire night’s sleep, while N2 sleep makes up around
50% (Carskadon & Dement, 2005; Patel et al., 2021). Individuals spend most of their sleep
period in N3 sleep for the first half of the night, however the length of time continuously spent
in N3 sleep gets shorter through the night as more time gets spent in REM sleep (Bfezinova,

1974).

What Constitutes “Good” sleep?

Many sleep studies are often carried out by the means of polysomnography. A
Polysomnography is an effective tool that provides, at a minimum, quantitative data related to
sleep architecture. The data captured include electroencephalography (to measure brain
activity), electro-oculography (to measure eye movement) and electromyography (to measure
muscle activity). Additional information that may be captured includes electrocardiography (to
measure the electrical activity of the heart), pulse oximetry (to measure the oxygen saturation

in the blood) and other physical markers of sleep.

Certain characteristics measured by the polysomnography can be used to quantitatively
measure good sleep. The definitions of sleep quality measured include the following

dimensions (Ohayon et al., 2017; Shrivastava et al., 2014):
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Sleep Latency: refers to the duration of time between when attempts to fall asleep are
made, and when the individual finally falls asleep. Normal sleep onset latency is

generally around 10 to 20 minutes (Jung et al., 2013).

Total Sleep Time: The total time of sleep recorded a sleep period. This includes the time
from sleep onset to sleep offset. Normal total sleep time is in the range of 7-9 hours

(Hirshkowitz et al., 2015).

Sleep efficiency: refers to the ratio of total sleep time to the time spent in bed. Normal

sleep efficiency is around 85% (Ohayon et al., 2004).

Wake After Sleep Onset: Represents the total amount of time spent awake after sleep
onset and before the final awakening. Wake after sleep onset increases with age, with
around 15 minutes at age 20, increasing approximately 10 minutes per ten-year increase
in age from 30 to 60 years, after which it remains mostly unchanged (Li et al., 2018;

Ohayon et al., 2004). A higher wake after sleep onset leads to a lower sleep efficiency.

In addition to physiological, objective markers of sleep, there has been intensive study

on the subjective markers of the quality of sleep. One of the questionnaires used most widely

for determining subjective sleep quality is the Pittsburgh Sleep Quality Index, which assesses

seven components of sleep in an individual - subjective sleep quality, sleep latency, sleep

duration, habitual sleep efficiency, sleep disturbances, use of sleeping medication and daytime

dysfunction over the last month (Buysse et al., 1989). Another questionnaire with increasing

use in sleep research is the Patient-Reported Outcomes Measurement Information System
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Sleep Disturbance Short Form, which attempts to measure an individual’s perception of sleep
quality, sleep depth, and restoration associated with sleep (Buysse et al., 2010). Other
guestionnaires and rating scales, such as the Sleep Quality Scale and General Sleep Disturbance
Scale (GSDS) also aim to measure the same concepts (Shahid et al., 2011; Yi et al., 2006). These
subjective experiences of sleep are also often compared with the objective assessments from

polysomnography to obtain a holistic idea of overall sleep characteristics in an individual.

Factors affecting sleep quality

Multiple factors affect the duration, timing, and quality of sleep. The identification of
these factors has led to the development of sleep hygiene guidelines, to provide advice to the
general public about factors that promote healthy sleep. Sleep hygiene is defined as a set of
recommendations for behavioural and environmental practices, intended to encourage healthy
sleep (Hauri, 1991). Common sleep hygiene recommendations focus on factors that affect
sleep, such as the duration and timing of light exposure, inclusion and optimum timing of
physical activity, timing of meals, reduction or avoidance of recreational drugs (e.g., caffeine,
nicotine, alcohol), as well as optimal timing and duration of sleep and daytime napping
(Hirshkowitz et al., 2015; Irish et al., 2015; Ohayon et al., 2017). However, other factors such as
stress, social interactions and life events are also well-known determinants of sleep quality
(Breslau et al., 1996; Irish et al., 2015; Oswald, 1962; St-Onge et al., 2016). The present section
focuses on exposure to blue light, social interactions, stress, and particular life events which

commonly co-occur with the use of social media, and that may also affect sleep quality.
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Under normal usage (i.e., without any filters), artificial light emitted from electronic
devices (e.g., televisions, cell phone screens, etc.) tends to display a strong concentration and
large amount of blue-green wavelength light (450nm — 570nm; Lee et al., 2019; Warman et al.,
2003). Recent literature has found that the blue light wavelengths emitted from screens on
closely-held electronic devices can have unintended consequences on the circadian system
(Caddas, 2021; Nash et al., 2019). Additionally, exposure to blue light may lead to an increased
activation of the locus coeruleus, which is responsible for the secretion of norepinephrine,
which in-turn is responsible for increased alertness and a lower desire to sleep (Alkozei, 2020;
Vandewalle et al., 2009; Woudenberg et al., 2015). An increasing body of literature now exists
suggesting a relationship between night-time screen use (on smartphones, televisions, etc.) and
sleep. For example, Chang et al. (2015) found that the use of portable light-emitting devices
before bedtime resulted in certain biological effects that may contribute to a reduction in sleep
duration and disruption of circadian rhythms (i.e., increased sleep onset latency, suppression of
the evening rise in melatonin, and a phase delay in the circadian timing system), which
negatively alertness on waking the following morning. In addition, Cajochen et al. (2011) found
that the light emitted by computer screens had a spectral profile that was associated with
suppression of the evening rise in melatonin and evening sleepiness levels, and an increase in
cognitive performance related to attention and working memory. Finally, Parent et al. (2016)

found that higher levels of youth screen time were associated with more sleep disturbances.

While blue light exposure has been identified as a contributor to sleep disturbance in
those who use electronic devices in the 1-2 hours before bed, research also suggests that other

factors associated with social media use may be associated with sleep disturbances. For
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example, Mesquita and Reimao (2010) found that internet use between 9 pm and 12 am
increased the risk of poor sleep (measured by the Pittsburgh Sleep Quality Index) among young
adults, in comparison with a sample of young adults who were engaging in television watching
during the same time period. Social media use, especially before bedtime, is quite prevalent
and individuals are often unaware of, or disregard, the effects it can have on their physical or
psychological health (Harbard et al., 2016; Owens & Group, 2014; Xanidis & Brignell, 2016).
Woods and Scott (2016) found that individuals who were more emotionally connected to social
media websites were more likely to have poor sleep quality. Tandon et al., (2020) found that
the fear of missing out on social media was a predictor for problematic sleep patterns (such as
sleep onset delay and a lower quality of sleep) and reduced sleep quality in young adults.
Recent research suggests that social media’s effect on emotions and affect could be one of the
factors that indirectly affects’ an individual’s sleep (Aldhawyan et al., 2020; Alonzo et al., 2021;

Woods & Scott, 2016).

A well-known bi-directional effect on sleep is that of stress. Various studies have linked
a reduction in sleep quality (whether it be physiological changes such as higher sleep latency,
lower sleep efficiency, or poorer subjective ratings of sleep quality) to various stressors in life.
Sleep deprivation and disturbances are linked to chronic stress (Armon et al., 2008; Lund et al.,
2010). For example, Kim & Dimsdale (2007) found that individuals with post traumatic stress
disorder tended to have a higher number of awakenings and lower sleep efficiency. They also
found that stress induced via experimental manipulation in a laboratory setting resulted in
decreased slow wave sleep, deceased sleep efficiency, and increased awakenings. Similarly,

Akerstedt (2006) found that an expectation of high workloads was associated with shorter and
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more disturbed sleep. In a longitudinal study, van der Schuur et al. (2019) found that stress
experienced on social media was associated with higher sleep latency as well as greater
daytime sleepiness, suggesting that how users perceive and cope with their social media
experiences is important, in addition to the amount of time that is spent on social networking

websites and applications.

Anger may also have a negative effect on sleep quality. Kamphuis et al. (2012) suggested
a bi-directional interaction between sleep and anger, similar to the interactions of other
affective states with sleep. This effect of anger on sleep seems to have various mechanisms.
Individuals who experience a bout of anger are more likely to perceive and reflect on that
aggravation, which may increase cognitive arousal as well as physical arousal, such as increased
blood pressure, before bedtime and during sleep (Deffenbacher et al., 1996; Gerin et al., 2006;
Harvey, 2000; Thomsen et al., 2003; Wilkowski & Robinson, 2010). There is also some evidence
that individuals who suppress their angry feelings tend to have worse sleep quality, comprising
a greater number of awakenings and more difficulty falling asleep (Ottoni et al., 2011; Shin et
al., 2005). Erreygers et al. (2019) found that for adolescents, cyberbullying or online aggression
on social media affects an individual’s sleep due to the heightened feelings of anger produced
over time. Hisler and Krizan (2017) found that trait anger was associated with poorer sleep
quality, not only in self-report sleep diaries, but also on an actigraphy assessment measuring
sleep duration, sleep latency, sleep fragmentation, and wake after sleep onset. Finally,

disturbed sleep may be followed with an increase in anger (Hisler and Kirzan, 2017).
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Overall, the research suggests that social media’s effect on sleep may be due to more
than just the blue light exposure associated with viewing social media on an electronic screen.
Social media has the potential to cause a range of emotional responses, including negative-
valence responses such as stress and anger, that affect sleep duration and quality. The present
thesis focuses upon the negative emotional responses associated with social media use and
their associations with sleep quality. It is therefore important to consider what “social media”
constitutes and what plausible theoretical pathways might cause the use of social media

websites and apps to influence a person’s sleep quality.

What is Social Media?

Socialization has been a cornerstone in human survival and evolution by being a vital
and novel ability to collaborate, share, co-create and live co-dependently (Havighurst, 1973). An
individual’s social connections in the workplace, education institutions, society, ethnic and
cultural communities are related to a variety of positive psychological outcomes, such as lower
anxiety and higher self-esteem (Cockshaw & Shochet, 2010; Cohen, 2004; Lee & Robbins, 1995;
Yoon & Lee, 2010) as well as positive physical health outcomes (Cohen, 2004). Tajfel et al.
(1979) popularized the idea of an individual’s identity as a part of a social community, i.e., the
“in-group”, and this idea has been supported by a sizeable body of literature (Crocetti et al.,
2018; Dovidio et al., 2008; Gaertner et al., 1993; Scheepers & Ellemers, 2019). In the present
day, technology is an integral means to connect and socialize with people around the globe

(Humphreys, 2005).
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The first web-based means of connecting to people launched in the early 1990s. One of
the most popular websites from the early days of “social networking” was launched in 1997 and
called SixDegrees, which had features that are still in use on websites popular today (Ngak,
2011). Social media websites are defined as mobile and web-based interactive platforms
through which individuals and communities create, alter, share, and discuss content, much of
which is user generated (Kietzmann et al., 2011). Social networking sites (SNS) are a part of

social media which offer users three main features (boyd & Ellison, 2007); an ability to:

1. Construct a public or private “profile” of themselves within a system
2. Find and add other users with whom they would like to connect and socialize
3. View and navigate content posted by users they choose to connect with and others

within the system.

One of the differences between social media in the early 1990s and today’s platforms is
their pervasiveness. It is estimated that over 3.6 billion users of social media existed worldwide
in 2020, and this number is only expected to further increase in the coming years (Statista,
2021). A contributor to this prevalence is the availability of SNS on mobile smartphones, that
make them increasingly easy to access wherever a user has these devices with them (Kaplan &
Haenlein, 2012). A longitudinal study by Pew Research Center (2021) found that social media
use in Americans rose from 5% of American adults in 2005 to 72% in 2021. While the young
adult age group (18 to 29) was an early adopter of social media in its initial days, recently adults
aged 30 to 49 also have similar usage statistics, which could represent the early adopters who

have now aged (Pew Research Center, 2021).
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In the present day, social media is not limited only to peer connections. The most
recent definition of social media by Bayer et al. (2020, p. 472) conceptualizes it as
communication channels, specifically device-mediated, that allow users to partake in social
interaction with audiences, in real time or asynchronously. It is indeed true that social media
has made great strides, from being a place to connect with peers and post one’s own content,
to being a place where texts and photos can be stored and shared, information can be
imparted, music can be listened to, video games can be played, and self-advertisement can be
undertaken in the hopes of monetary gains (Bertaglia et al., 2021; Khlaif & Salha, 2021;
Kietzmann et al., 2011; O'Keeffe et al., 2011). There is a rise in individuals using social media as
a form of livelihood, from being video content creators for websites such as YouTube, or
“streamers” (e.g., someone who broadcasts live video of them undertaking activities like
playing video games) of content, to being “influencers” or “social media managers” for various
brands. As such, a social presence is often an important and integral part of SNS users’ lives
(Bertaglia et al., 2021; Hudders et al., 2021; Panay, 2011; Postigo, 2016; Wollan et al., 2011).
Social networking sites provide individuals with a platform to create and control their personas
and self-presentations (Carbonell & Panova, 2017; Oberst et al., 2016). These sites allow for
socialization, especially when in-person interactions may not be possible, such as during the
COVID-19 pandemic and the government-mandated lockdowns that were in place in many
locations around the globe (Goel & Gupta, 2020; Shapiro & Margolin, 2014). Finally, social
media offers a novel method of forming and maintaining new and existing relationships (Akram

& Kumar, 2017; Lenhart et al., 2015).
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These positive aspects, however, may be accompanied by a variety of potential negative
effects on individuals. Some emerging research suggests that an overuse of social media is
linked to lower self-esteem, higher depressive symptoms, reduced academic ability, and a
reduction in interpersonal skills and experiences (Barker, 2009; Dumas et al., 2020; Kalpidou et
al., 2011; Kirschner & Karpinski, 2010; Lei et al., 2020). This contrasts with other research that
indicates a weak or no relationship between social media use and factors related to wellbeing
(Heffer et al., 2019; Orben & Przybylski, 2019a, 2019b). A possible reason for the divergent
findings in the literature attempting to understand the relationship between social media use
and wellbeing is that engagement on social media can contain a variety of positive and negative
experiences. Perhaps, only certain kinds of social media experiences are associated with a
reduction in wellbeing. Some users are exposed to negative experiences (such as cyberbullying,
online arguments, exposure to false news, etc.) which can affect their overall social media
experience (Bebi¢ & Volarevi¢, 2018; Buckels et al., 2014; O'Keeffe et al., 2011; Pabian et al.,
2018). In addition, some social media users are increasingly reporting experiencing a fear of
missing out and a pressure to be online to keep up to date with their surroundings (Moore &

Craciun, 2021; Roberts & David, 2020; Wang et al., 2011).

Social media and Wellbeing

Social media use is often accompanied by social comparison (Lee, 2014; Vogel et al.,
2014). Social comparison serves a variety of functions for humans, such as fulfilling the needs of
affiliation, making decisions, regulating emotions, and evaluating the self (Camerer & Lovallo,

1999; Festinger, 1954; Schachter, 1959; Taylor & Brown, 1988). Vogel et al. (2014) suggests that
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a majority of social comparisons on social networking websites may be upwards social
comparisons (comparing oneself to a perceived superior other with ostensibly positive
characteristics). In addition, Steers et al. (2014) found that an increase in social media
comparisons (higher or lower social comparisons), were linked to higher instances of social
media use, as well as depressive symptoms regardless of genders, when compared with
individuals that had a lower tendency to indulge in social comparisons online. Finally, Gomez et
al. (2021) found that users of social media that displayed a higher number of depressive
symptoms, also displayed behaviors of excessive social media use and were more likely to have
a more negative self-perception, when compared to users that had a lower or did not have
depressive symptoms. These users also display a higher likelihood of making upward self-
comparisons. The authors argue that there may be a positive feedback loop at play, wherein
with an increase in social media use, there is an increase in individuals making upward social
comparisons, which could lead to an increase in depressive symptoms. In turn, this could

precipitate an increase in social media use, feeding back into the beginning of the cycle.

There also exists a pressure on social media users to consistently make the best
impression possible. Since social media platforms provide users with the ability to control their
self-presentations, users are more likely to selectively post content that boosts their ideal self,
rather than their actual self (Marom, 2017; Rosenberg & Egbert, 2011; Rui & Stefanone, 2013).
This pressure to present the self in a positive light is also related to varying levels of mood
disturbances and anxiety (Fox & Vendemia, 2016; Mills et al., 2018; Tiggemann et al., 2020).

Boursier et al. (2020) found that self-expectancies about one’s social appearance predict
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problematic social media use for boys, and overall, the perception of a teens’ own bodily

appearance are a predictor in problematic/excessive social media use for both boys and girls.

Recent literature has pointed to “a need to belong” as a predictor for social media use
(Dailey et al., 2020; Pelling & White, 2009). The need to belong in humans is an evolutionary
trait, and the desire for social attachments is a fundamental human motivation (Baumeister &
Leary, 1995; Caporael, 2001). Ostracism, or being ignored or excluded, is one of the threats to
this intrinsic human drive (Williams, 2007). Ostracism seems to elicit a threat to the four
fundamental needs of individuals, i.e., the need to belong, the need for control, the need for
meaningful existence and the need for self-esteem (Williams, 2009). Individuals are highly
sensitive to detecting ostracism, even if there are only short periods of being excluded

(Williams & Zadro, 2005).

Research suggests that the power of feeling ostracized is not limited to face-to-face
social interactions (Covert & Stefanone, 2020; Hayes et al., 2018; Reich et al., 2018; Williams &
Jarvis, 2006). Wolf et al. (2015) found that social media ostracism (manipulated through
receiving “likes” on a researcher created social media website) negatively influenced the
participants’ need-threat and mood. Similarly, Covert and Stefanone (2020) studied fictitious
scenarios on Facebook and found that participants that were excluded experienced a negative
emotional response. Finally, Bittner & Rudert (2021) suggest that not being “tagged” on social
media posts is a form of ostracism on social media platforms and has a strong aversive effect
for individuals with a higher need to belong, suggesting that passive use of social media

(consuming content posted by others), can also cause feelings of ostracism. These studies
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suggest that experiences of digital ostracism may impact an individuals’ affect. Moreover,
Greitemeyer et al. (2014) suggests that interpersonal neglect on social media websites (such as
having unresponsive friends) seems to threaten the fundamental human need to belong, and in
addition, Bevan et al. (2012)’s research found that being “un-friended” on social media can
illicit negative emotions such as frustration, anger, and depression, as well as increased
rumination in individuals, suggesting that digital ostracism has a negative effect on a person’s
affect, similar to the way in which real-world ostracism affects a person. Finally, Kramer et al.,
(2014) found that emotional states on social media (namely, Facebook), could be transferred
from one individual to the other, via emotional contagion, without their awareness. This study,
though highly controversial due to the absence of any informed consent (Verma .M., 2014),
supports the idea that social media use and exposure to emotion-laden content, generated by

other users, could influence a viewer’s own emotions as well.

Many of these social media websites and applications have a wide range of features that
are free to use. It is a long-held marketing maxim that “If you are not paying for the product,
then you are the product” (Serra et al. 1980), a quote still widely employed to explain how
multi-billion dollars are made in profit from social media sites (Goodson, 2021; Papadopoulos et
al., 2017). One of the main ways that many social media sites remain free to use for individuals
is by collecting user’s personal data, which may then be either used to display targeted
advertisements, sold to other entities, or both (Isaak & Hanna, 2018; Knoll, 2016). With these
vested interests in data mining, experts postulate that many social media sites may be designed
with the intention of promoting user engagement, using calming color schemes and

personalized newsfeeds and suggestions (Alutaybi et al., 2019; Montag et al., 2019; Nguyen,

27



2020). As an extension of these engaging designs, social media usage also has a “rewarding
nature”, which may be a factor in excessive use for some individuals (Oberst et al., 2016).
Sherman et al., (2018) examined neural responses to receiving and providing “positive
feedback” (i.e., likes) on Instagram. The research concluded that the experience of positive
feedback mechanisms when using social media activated the neural circuitry involved in
rewards, salience processing, and executive functioning. Thus, social media use stimulates
neural networks associated with enjoyment, and may partially explain why overuse of social
media occurs for some individuals. In addition, other research has also found that intensive
activity online contributes to problematic excessive engagement, which some researchers
argue may be similar to other behavioral addictions (Andreassen et al., 2017; Atroszko et al.,
2018; Punyanunt-Carter et al., 2017), although further research is needed (Zendle & Bowden-
Jones, 2019). Furthermore, an expectation of rewards and an implicit association of social
media use with a positive experience is also found to be linked to excessive use (Brailovskaia &

Teichert, 2020; Turel & Serenko, 2020).

Sleep quality and social media

Much of the research that investigates the relationship between sleep and electronic
device use focuses on two key mechanisms that may be influencing the relationship. Firstly, as
noted earlier, an increasing body of research has investigated the use of electronic devices at
nighttime, including blue light exposure, and the subsequent effects on an individual’s sleep
duration and quality (Cabré-Riera et al., 2019; Jniene et al., 2019; Mireku et al., 2019). The

second mechanism that could explain the relationship between sleep and electronic device use
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attempts to understand how the use of electronic devices may be displacing normal bedtimes,
leading to later sleep onset (Bartel & Gradisar, 2017; Cain & Gradisar, 2010; Exelmans & Van

den Bulck, 2017).

Recently, studies have begun examining the association between experiences on social
media, and the sleep quality and duration for users (Berryman et al., 2018; Levenson et al.,
2016, 2017; Scott & Woods, 2019; Tettegah, 2016). For example, Woods and Scott (2016)
conducted research with 467 Scottish adolescents, examining the emotional investment
reported in social media use. They found that in individuals who were more emotionally
invested in social media, the use of social media was associated with poorer sleep quality,
anxiety, and depression. While this study was one of the pioneers in examining night-time
specific social media use and emotional investment, it did not take control variables such as age
and gender into consideration. More recently, Garett et al. (2018) attempted to determine the
relationship between social media use and sleep quality among 197 freshmen undergraduate
students. Their results suggested that there was a link between sleep quality and not only the
frequency of social media use, but also the content of the social media posts. In contrast, the
research also found positive associations between sleep quality and general wellbeing,
suggesting a bi-directional relationship. However, one of the main limitations of the study is
that it only focused on one social media website (namely, Twitter). Secondly, this study also had
a disproportionately high number of health science students, as well as an overrepresentation
of minority racial and ethnic groups. The latter is both a strength and weakness of the study,
because it means that the study is conducted with participant groups often overlooked in

psychological research (Ceci et al., 2010), however the overrepresentation may imply that the
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results require replication in representative samples to determine to what degree the results

are cross-culturally generalizable.

More recently, Rzewnicki et al. (2020) investigated the effects of positive and negative
social media experiences on sleep disturbances in a population of U.S. young adults. Social
media experiences were measured using a single item scale “About what percentage of your
time using social media involves some kind of negative social experience that you are
personally involved in?”, while sleep disturbances were measured using the Patient Reported
Outcomes Measurement Information System which perceived sleep quality, sleep depth and
sleep restoration. The results showed an association between high levels of negative social
media experience and high levels of sleep disturbance. While the study had a large sample size
(n=2,354), it only included U.S. nationals, leaving it unclear whether the results generalise to
other countries and cultures. This study also did not include an in-depth means of measuring
negative experiences, and instead only used a single item questionnaire which was not
validated. Finally, the study only asked about negative experiences that participants were

involved in, instead of also measuring experiences that they could have observed.

The present study

This study aims to replicate and extend the current literature by examining the effect of
social media experiences on self-reported sleep quality of young adults. The pre-registration of
the study (attached in Appendix 2) ensured a transparent analysis process with clear analytic
decisions ahead of data collection to minimize unidentified researcher degrees of freedom

(Simons et al., 2014). As the study made use of participants from around the world, the sample
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is a broad sample of English-speaking young adults. The study employs age, gender, hours on
social media, use of blue light filtering apps, and general wellbeing as statistical control
variables to better understand the correlations between positive and negative social media
experiences and the quality of sleep. This study also attempts to further extrapolate upon the
recent findings of Rzewnicki et al. (2020), by comparing associations between sleep quality and
the single item measure of negative social media experiences employed in previous research, to
the associations between sleep quality and a more comprehensive emotional experiences scale

- the Positive and Negative Affect Scale (Watson et al., 1988).

Based upon past research, this research predicted that individuals who report a greater
amount of negative social media experiences will have poorer self-reported sleep quality, after
controlling for age, gender, hours on social media, use of blue light filtering apps and general
wellbeing. This association was predicted to occur for both the single item scale and for the

multi-item PANAS scale we employed.
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Methods

The present project was evaluated by peer review and judged to be low risk as it
involved only adults, no deception, no sensitive topics, and allowed for full informed consent
for participation. Consequently, it has not been reviewed by one of Massey University’s Human
Ethics Committees. A low risk notification was submitted to the Massey University Human

Ethics Committee, notification number 4000024372.

Participants

One hundred and ninety-nine responses were collected from participants recruited and
compensated via Prolific. The use of Prolific allowed for recruitment across a broad range of
demographics. Participants recruited were required to be older than 18 and younger than 35 to
limit the effect of any age-related sleep disturbances (Moraes et al., 2014; Wolfson, 2010).
Participants were also excluded if they had any diagnosed sleep disorders. Participants were
also required to speak English fluently to participate, as the questionnaires used in the study

were mainly constructed and validated in English.

Pre-registration

The hypothesis, exclusion, and inclusion criteria, stopping rules, tools used, and analyses
carried out were pre-registered on Open Science Framework, and can be found here:

https://osf.io/qs278/?view only=b447f9a84328417c81df078e6cab6eb9

The pre-registered number of participants was 199, as calculated by a G-Power analysis.

While responses were collected from 200 individuals through Prolific, after applying the
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exclusion criteria, only 181 participants were deemed fit for the research and included in the

final analyses.

The preregistration included three exclusion criteria. Firstly, participants over the age of
35 were excluded. Secondly, participants with a diagnosed sleep disorder were excluded. Both
these exclusions prevented extraneous variables that could affect the sleep quality in
participants not directly related to social media use. Lastly, participants that failed the attention

check were excluded.

After pre-registration, a minor deviation from the pre-registered study was made.
Contrary to the pre-registration, the use of devices at night-time was not used as a control
variable in the multiple regression analyses. This was replaced with a binary control variable
that captured device users without blue light filters during nighttime for two main reasons.
First, the vast majority of the participants (n = 181) reported using devices at nighttime, and as
such the number of non-users would have rendered the results of the analyses underpowered
and invalid. Secondly, the current research literature suggests that blue light filtering apps and
screen filters may be helpful in blocking the blue wavelength of light (Ayaki et al., 2017; Bossi &
Hopker, 2017; H6hn, 2020), suggesting that inclusion of participants who used devices at night
with such filters activated would allow us to make valid inferences about the effect of social
media while controlling for blue light exposure. This means that the blue light filter applied to
the present data was an alternative which captured the intent of, if not the precise specified

phrasing, of the pre-registration document. As noted above, restricting the sample to those
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participants who reported not using night-time device use rendered the sample too small for

valid analysis. This analysis was therefore not performed, and as such is not reported herein.

Design

The study made use of a cross-sectional sample collected through Prolific. Prolific is an
online crowdsourcing platform that connects researchers with participants, which is likely to
provide a wider pool of participants, help protect their privacy, and help to avoid any
researcher bias in the sample (Hirth et al., 2017; Peer et al., 2017).The information given to

participants before beginning the survey is attached in Appendix A.

Materials and measures

Demographic details (age and gender) were collected from the participants. The study
made use of three self-report scales to measure general wellbeing, social media experiences
and general sleep disturbance scale. Age and gender were asked through the means of single
item questions. The participants were also asked about their use of social media during an
average week (measured in hours), device use in the two hours before bed (and if yes, whether
they used blue light filters on their devices in the two hours before bed). Participants were also
asked about the presence of any sleep disorders through individual single item questions (see

below).

The general wellbeing of participants was measured by the Scale of General Wellbeing
(SGWB; Longo et al., 2017). The SGWB is a 65 item Likert-type questionnaire which attempts to

capture a comprehensive general wellbeing score. The SGWB has omega hierarchical coefficient
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ratings from 0.81 to 0.92 in U.S Adult samples. Re-test correlation values for the general factor
was a highly stable value of 0.88. Content validity determined by subject matter experts
produced an AVE of 0.50, supporting internal convergent validity (Longo et al., 2017, 2018;

Longo et al., 2016).

Participant’s experiences on social media were measured with a modified version of the
Positive and Negative Affect Schedule-Short Form (PANAS-SF; Watson et al., 1988). The
modification consisted of a change in the instructions for the PANAS “For the following
guestions, please indicate the extent to which you have felt this way due to a social media post
over the past week”. This modification was made so the PANAS scale could be used to measure
participant’s experiences on social media. When compared with a measure of subjective
wellbeing, the PANAS Positive Affect (PA) correlated positively (r=0.33; p< 0.01) and the PANAS
Negative Affect (NA) correlated negatively (r=-0.33; p< 0.01) (Thompson, 2007). An acceptable
alpha of 0.74 for the NA and an alpha of 0.80 for the PA confirms internal consistency reliability
(Karim et al., 2011). Finally, there was a medium-run temporal stability of 0.84 for both the PA
and the NA as test-retest reliability (Meimann, 2016). Participants were also asked to rate the
percentage of negative or positive social media experiences during the past week, as single

item questions, to validate the modified PANAS-SF

Finally, subjective sleep quality was measured using the Sleep Quality subscale of the
General Sleep Disturbance Scale (Lee, 1992). The GSDS measured sleep quality over the same
time period as the other scales (one week) and is also termed to be a valid and reliable scale.

The Sleep Quality subscale of the GSDS was rated to be an internally consistent subscale with a
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Cronbach’s alpha=0.79 (Lee, 1992). Validity has been measured for sleep quality through the
use of sleep diaries, r=0.41. For sleep efficiency, validity has been measured against wrist
actigraphy results (r= 0.42), suggesting that the scale successfully captures some aspect of sleep
quality. The Sleep quality subscale of the GSDS was used as it was deemed valid, reliable, and
concise, and has the same timeframe as the PANAS (i.e., both ask about the previous week),

making it the ideal choice over the other available scales.

Procedures

Responses were collected using the Prolific survey platform and participants were
reimbursed for survey completion. There were no restrictions of location for participants
however they did have to be older than 18 and younger than 35. Participants were screened for
any pre-existing sleep disorders during the survey by the means of the question: “Do you
currently have a diagnosed sleep disorder, such as obstructive sleep apnoea, insomnia, restless
legs syndrome, narcolepsy or night terrors? (Note. Your sleep disorder must have been
diagnosed by a General Physician or health professional.)”. The survey was opened for
collection of responses on 23™ of September 2021 and was closed after 199 responses were

received, corresponding with the pre-registration criteria.
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Results

Exclusions

A total of 3 exclusions were pre-registered. Participants under the age of 18 and over
the age of 35 were screened out in the information sheet as well as by the means of a single
item question. Participants who had a currently diagnosed sleep disorder were also screened
out and excluded from the study. Finally, an attention check was also included to make sure the
participants were paying attention and responding seriously to the questions: “l once owned a

three-headed dog”. No other exclusions were pre-registered or applied.

Descriptive Statistics

One hundred and ninety-nine responses were collected for the purposes of this study.
Participants were recruited by the means of Prolific. Seven participants were excluded from the
analyses as they indicated that they were under the age of 18 and as such, could not provide
informed consent for the study. Nine participants were excluded as they reported currently
having a diagnosed sleeping disorder. Finally, 2 participants were excluded for failing the

attention check. The total number of participants after the exclusions was 181.

Average age of the participants was 24.1 years old. 42.5% of the sample identified as
males, and 56.9% identified as females, with 0.6% of the sample identifying as non-binary. Out
of the 181 responses, 4 reported to be in remission from a sleeping disorder. A majority (99.4%)

of the population reported being a user of social media. The average time spent on social media
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in a week was 54.9 hours. All users reported using screen-based devices at nighttime, with

22.1% using a blue light filter while 77.9% used social media without a filter.

The mean SGWB sample was 227 (SD=41.7; Range=115-308). The mean scores on the
GSDS were 3.83 (SD=1.74; Range= 0-7). Participants’ mean score on the modified PANAS-PA
was 28.8 (SD=7.99; Range=10-46), while the mean score on the modified PANAS-NA was 20.8
(SD=7.90; Range= 9-46). The mean score on the positive social media experience (PSME) single
item question was 66.1 (SD=17.4; Range=15-95) while the mean scores on the negative social
media experience (NSME) single item question was 34.6 (SD=19.1; Range=0-85). The modified
PANAS-PA scores and the single item PSME scale had a small to moderate positive correlation
(r=0.362; p<0.001) and similarly, the correlation for the modified PANAS-NA scores and the
single item NSME question had a small positive correlation (r=0.215, p<0.004) suggesting that
the modified PANAS scale was measuring social media experiences, although the scales were
not closely related. This suggests that the scales were successfully measuring distinct aspects of

social media experiences.

Confirmatory Analyses

A linear regression between negative social media experience and the GSDS scores was
carried out. The results show no relationship between negative social media experience and the
GSDS scores, 3=0.09 [-0.04, 0.24], p = .187. A linear regression between the PANAS-NA and the
GSDS scores was also carried out, showing a weak positive statistically significant correlation

between PANAS-NA and the GSDS scores, B =0.20 [0.05, 0.34], p = .006. This showed that
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higher negative emotions from social media experiences were associated with poorer sleep

quality.

Moderation Analyses

A multiple regression between the negative social media experience and GSDS was also
carried out, with age, gender, hours on social media, night-time screen filter usage and general
wellbeing as the controlled variables. Concordant with the results when no statistical controls
were employed, the results showed no significant association between negative social media

experience and GSDS with statistical controls, B = 0.0671 [-0.0727, 0.2069], p = 0.345,

Another multiple regression analysis was carried out to understand the association
between the modified PANAS-NA and the GSDS scores, when controlled for age, gender, hours
on social media, use of blue light filters, and general wellbeing. Concordant with the results
when no statistical controls were employed, the results showed that after statistical controls
were employed a significant small positive relationship between negative emotions from social
media experience remained (see Table 1). The results suggest that when controlled for
extraneous variables, higher amounts of negative experience on social media remained

associated with a poorer sleep quality.

Table 1: Multiple regression between modified PANAS-NA scores and GSDS scores, controlled for age, gender, hours

on social media, use of blue light filters and general wellbeing.

Model Coefficients — Negative PANAS and GSDS

95% Confidence Interval
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Predictor

Stand. Estimate Lower Upper P
Intercept <.001
Neg_PANAS 0.1792 0.0391 0.3193 0.012
Age -0.0716 -0.2133 0.0701 0.32
Gender 0.0671 -0.0724 0.2065 0.344
Hours on Social Media -0.0551 -0.1958 0.0856 0.441
Use of Bluelight Filter -0.0538 -0.1943 0.0867 0.451
General Wellbeing -0.3436 -0.4838 -0.2034 <.001
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Discussion

As social media use becomes increasingly prevalent, there is also an increase in the
reported negative consequences of using social media. One possible aspect of this is the
potential for reduced sleep quality. While a majority of the current research focuses on blue
light emission and its effects on an individual’s sleep, another prominent feature of social
media is its ability to impact various parts of an individual’s life, such as their wellbeing,
emotions, and sleep (Levenson et al., 2016; O’Reilly et al., 2018; Wongkoblap et al., 2017;
Woods & Scott, 2016). The present study aimed to investigate the relationship between
negative experiences on social media and sleep quality in young adults.

The results showed a small positive relationship between sleep quality (measured by the
GSDS sub-scale) and negative social media experiences (measured by a modified PANAS) when
controlled for extraneous factors such as age, gender, hours on social media, use of blue light
filtering applications, and general wellbeing. The results also showed no relationship between
self-reported negative social media experiences and sleep quality, suggesting that the modified
PANAS was measuring negative social media experience in perhaps more details and with finer
grain size than the single item questions about the overall valence of social media experiences.

These results suggest that there is an association between an individual’s negative
experiences on social media and their sleep quality, however, the association is quite subtle.
There may be a debate whether the results of the present study are clinically significant,
specifically due to the small effect size (Cohen, 2013; Ferguson, 2016). One possible explanation

for the small effect sizes could be the timeframe of the study, which only looked at the past
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week. While the results of this study are in line with Rzewnicki et al. (2020)’s study which
investigated a similar relationship over the time of a week, as well as Woods and Scott’s (2016)
study that investigated the relationship between sleep and social media use over the duration
of a month, there is a distinct gap in the literature in terms of assessing this relationship over a
longer period of time. Perhaps the effects are consistently small and may be further mitigated
over time, resulting in the observed effect being clinically unimportant. Equally, it is possible
that the effects could accumulate in magnitude over time and produce a larger effect over
longer timeframes (see Funder & Ozer, 2018 and Sauer & Drummond, 2019 for discussions of
the potential accumulation of small magnitude effects). Ultimately, further research is required
to understand the magnitude and accumulation of any effect.

The direction of the relationship is also presently unclear. Research suggests that sleep
guality has an effect on an individual’s response to stress, life satisfaction and overall wellbeing
(Bassett et al., 2015; Lane et al., 2014; Ronnlund et al., 2021), suggesting that a reduction in
sleep quality may be responsible for the perceived negativity of social media experiences. While
the present study provides support to previous findings on the relationship between sleep
duration and quality and negative social media valences (Primack et al., 2019; Levenson et al.,
2016; Tandon et al., 2020; Woods & Scott, 2016), it is important to note that the association
may be a result of an extraneous variable not measured herein. There are multiple studies
suggesting an association between social media use and real-world personality changes, lower
general wellbeing and increased symptoms of depression and anxiety (Anderson & Jiang, 2018;
Lin et al., 2016; McLeod et al., 2014), all of which could affect sleep quality over time (Stephan

et al., 2018; Wakefield et al., 2020). Hence, it is important for any future studies to consider not
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only the multiple variables that arise by social media use, but also consider the prolonged use
of social media and its effects on an individual’s characteristics to gain a deeper understanding
on the causality and temporality of the proposed associations between social media use and
sleep.

An important aspect of the present study is its particular focus upon the large user base
of social media platforms, many of whom are adolescents and young adults (Banyai et al., 2017;
Pacheco & Melhuish, 2018). Research shows that the frontal lobe development continues into
young adulthood; in order to maintain the healthy development, it is crucial that individuals get
good quality sleep with adequate timing and duration (Sowell et al., 1999). Sleep duration and
guality are both important contributors to the physical and psychological growth in adolescents
(Dahl, 1999; Fuligni & Hardway, 2006; Owens & Weiss, 2017), and the displacement of
bedtimes as well as the reduction in quality of sleep due to social media use may be a cause of
concern for younger generations. These unintended consequences on an individual’s health
outcomes are not limited only to adolescents. There is an increase in adverse health outcomes,
specifically mood disturbances, diabetes, coronary heart disease and mental disorders (Daly et
al., 2021; Egede, 2004; Lao et al., 2018; Scott et al., 2021; Twenge et al., 2018), all of which may
be correlated with a decrease in sleep quality and/or duration. Thus, it becomes increasingly
important to understand the relationship between social media use and its effects on sleep
characteristics.

Many applications exist to help users limit their time on social media. Most phones now
have a “digital wellbeing” application that allows for monitoring of the time spent on apps and

allows individuals to set times for phone usage (Almourad et al., 2021; Parry et al., 2020).
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Additionally, blue light filtering applications, such as Twilight, apply a red filter to reduce the
amount of blue light an individual is exposed to (Bossi & Hopker, 2017; Smotek et al., 2020).
While these filters work towards reducing the exposure to blue light, specifically in the evenings
and before bedtime, the effectiveness of these filters is highly debated (Bigalke et al., 2021;
Shechter et al., 2020). While these efforts help reduce the total amount of time spent on social
media and reduce the amount of artificial blue light exposure, it is also important to note that
as the world becomes increasingly digital, it may become increasingly difficult for individuals to

limit their nighttime interactions with social media.

Strengths, Limitations & Suggestions for future research.

The present study has a number of strengths compared to previous research. Perhaps
one of the greatest strengths of this study is the use of the modified PANAS scale to measure
negative-valence social media experiences. Where previous research (e.g., Rzewnicki et al.,
2020) has employed single item scales to assess positive and negative experiences on social
media, here a greater number of potential negative emotions which could be caused by social
media experiences were asked. While some research suggests that, for some constructs and
under some conditions, single item scales are equally valid and reliable as multiple item scales
(de Boer et al., 2004; Wanous & Hudy, 2001; Wanous et al., 1997), studies suggest that under
most conditions, multiple item measures tend to outperform single item measures
(Diamantopoulos et al., 2011). Moreover, Loo (2002) suggested that single-item scales did not
capture broader, more heterogenous, specific facets of constructs. Use of multiple-item scales

is supported by a variety of researchers, mainly as they capture a broader view of constructs
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(Oshagbemi, 1999; Warren & Landis, 2007). Concordantly, here we found that the predicted
associations between negative experiences and sleep quality were only observed when we
employed the multi-item scale. This suggests that the use of the modified PANAS served to
capture a wider range of negative social media related experiences.

The pre-registration of this study was also a strength of the present study. There is a
growing understanding that unidentified researcher degrees of freedom and other researcher
biases can influence the results of a study (Simmons et al., 2011). The pre-registration of this
study provided an ethical method of conducting research as well as making sure that researcher
bias was reduced. Pre-registration also allows for the study to be replicated, and the analyses
duplicated, which provide further transparency for the results.

Nonetheless, several limitations of the study do exist. One limitation of the present
study is that the study measured sleep quality using only the General Sleep Disturbance Scale.
The GSDS was chosen because of its conciseness, as well as the timeframe over which it
assesses sleep quality (one week), however it is important to note that it only captures three
factors - overall subjective sleep quality, feeling refreshed upon waking and subjective
satisfaction with sleep. On the other hand, a scale such as the Pittsburgh Sleep Quality Index
captures more sleep characteristics, including the latency, duration, efficiency, and disruption
as well as the ones measured by the GSDS. Inclusion of a comprehensive scale could possibly
provide a more nuanced understanding of the association between negative social media
experiences and sleep, due to the greater number of factors measured. Moreover, although
sleep-quality is an often-overlooked dimension of sleep, it is only one aspect of what

constituents “good sleep”. The present study did not make use of physiological markers of
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sleep, which would provide further understanding of the effects on sleep duration and
architecture. Additionally, a longitudinal research study could obtain results that help in
understanding the effects of negative social media use on individuals over a longer period of
time.

Further research would be required to determine if a causal relationship exists between
sleep and social media use, the direction and nature of the relationship and the size of the
effect. Longitudinal studies would be particularly effective at understanding these causal
pathways, as well as highlighting how changes in participants’ social media use over time
influenced their sleep quality. Future research could also consider adopting a mixed-method
approach to obtain a greater understanding of how negative social media experiences affect
the lived experiences of individuals. Additionally, as previously noted, laboratory testing as well
as polysomnography measurements could provide a deeper understanding of the effects of
social media on sleep physiology.

Conclusion

In conclusion, the study of social media experiences and how they affect an individual’s
sleep characteristics is an important yet overlooked facet of public health. As more people
adopt social media and spend a longer amount of time on the sites, it becomes increasingly
important to understand how experiences on social media affect an individual’s affect. More
importantly, since a large user-base of social media are adolescents and young adults that need
healthy sleep characteristics for normal brain development, it is important to understand
mechanisms and effects that social media use may have on sleep. The present study aimed to

examine the relationship between negative social media experiences and sleep quality in young
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adults. We found that there was a small positive relationship between negative social media
experiences as measured by a modified PANAS-SF, and reduced sleep quality as measured by
the sleep quality subscale of the GSDS. The results suggest that negative social media
experiences may have a small, yet potentially important, association with lower sleep quality

for users.
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Appendix A- Information to Participants

We invite you to participate in this anonymous online survey to learn more about how your
experiences with social media affect your sleep quality.

What is the study about?

Very little is known about the effects that social media content has on a person’s general
wellbeing. This study attempts to understand the relationship between social media
experiences and sleep quality, which is an integral component of general wellbeing.

Who will participate?
To participate, you need to meet the following criteria

e Beaged 18 to 35 years.

¢ Do not have any pre-existing diagnosed sleep disorders.
What will you need to do?

To participate in this study, you will need to complete an online survey that will take
approximately 12 minutes. This survey will ask you questions related to your general wellbeing,
your experiences on social media and the quality of your sleep. The responses to the survey are
anonymous and the researchers will not be able to identify you from your responses.

What will happen to my data?

The data will be used by the research team to examine associations between sleep quality,
wellbeing and social media use. A copy of the deidentified data will be archived in the OSF
repository. A copy of the research findings will be available on OSF after completion of the
research and publication.

What are my rights?

Participation is voluntary. The completion of the questionnaire implies consent. You have the
right to decline to answer any particular question and you may exit the survey at any time. You
may withdraw at any time without reason. You may refuse to answer any question without
providing a reason. As the questionnaire is anonymous, once you have submitted the
guestionnaire, you will not be able to withdraw from the study.

If you wish to participate in this study and all of your questions have been answered, then
please move to the next screen. If you do not wish to participate in this study, please return
your submission on Prolific by selecting the "Stop without completing" button.
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How can | contact the researchers?

If you have any questions with regards to the research, feel free to reach out to any of the
researchers listed below:

Harshi Shetty

Student

Massey School of Psychology
Phone: +64 (21) 259 5504

Harshi.shetty.1@uni.massey.ac.nz

Dr. Aaron Drummond

Senior Lecturer

School of Psychology, College of Humanities and Social Sciences
Ph.: +64 (06) 9519238

Email: A.Drummond@massey.ac.nz

This project has been evaluated by peer review and judged to be low risk. Consequently, it has
not been reviewed by one of the University’s Human Ethics Committees. The researcher(s)
named above are responsible for the ethical conduct of this research.

If you have any concerns about the conduct of this research that you wish to raise with
someone other than the researcher(s), please contact Prof Craig Johnson, Director, Research
Ethics, telephone 06 356 9099 x 85271, email humanethics@massey.ac.nz.
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Appendix B: Pre-Registration

A. Hypotheses - Essential elements
Description of essential elements

Describe the (numbered) hypotheses in terms of directional relationships between your (manipulated or
measured) variables.

i. There will be a significant negative association between participants levels of negative social media
induced mood on the adapted Positive and Negative Affect Scale (PANAS) will be associated and subjective
sleep quality, such that higher negative social media related moods will be associated with lower subjective
sleep quality. ii. Higher proportions of negative social media experiences will be associated with lower
subjective sleep quality.

For interaction effects, describe the expected shape of the interactions.

If you are manipulating a variable, make predictions for successful check variables or explain why no

manipulation check is included.

Recommended elements
Recommended elements

A figure or table may be helpful to describe complex interactions; this facilitates correct specification of the
ordering of all group means.

No files selected
For original research, add rationales or theoretical frameworks for why a certain hypothesis is tested.

No response
If multiple predictions can be made for the same IV-DV combination, describe what outcome would be
predicted by which theory.
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No response

B. Methods - Essential elements

Description of essential elements

Design

List, based on your hypotheses from section A: Independent variables with all their levels a. whether they
are within- or between-participant b. the relationship between them (e.g., orthogonal, nested).

i. Social media related negative mood (Adapted PANAS); ii. Proportion of Social media experiences
which are negative.
List dependent variables, or variables in a correlational design

i. Subjective sleep quality (based on the General Sleep Disturbance Scale or GSDS)
Third variables acting as covariates or moderators.

i. Age

ii. Time spent on social media

iii. General wellbeing

iv. Use of devices before bedtime.

Planned Sample

If applicable, describe pre-selection rules.

Indicate where, from whom and how the data will be collected.

The sample will consist of adults ranging from ages 18 to 35. This sample age was selected as the age
group consists of the largest users of social media. Data will be collected from individuals through the means
of social media recruitment, from countries including New Zealand, India, USA, etc. and by the use of Prolific
Academic software.

Justify planned sample size
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The sample size determined by a G-Power analysis is 199. Input parameters were as follows: Effect
size f2: 0.04 a err prob: 0.05 Power (1-B err prob): 0.8 Number of tested predictors: 1 Total number of
predictors: 5
If applicable, you can upload a file related to your power analysis here (e.g., a protocol of power analyses
from G*Power, a script, a screenshot, etc.).

No files selected
Describe data collection termination rule.

Data will be collected early August 2021 and the data collection will stop when the sample size has

been achieved or one month after the survey is opened, whichever is earlier.

Exclusion Criteria

Describe anticipated specific data exclusion criteria. For example: a) missing, erroneous, or overly
consistent responses; b) failing check-tests or suspicion probes; c¢) demographic exclusions; d) data-based
outlier criteria; e) method-based outlier criteria (e.g. too short or long response times).

i. Participants with any pre-existing sleep disorders will be excluded from the study.

ii. Participants that are under 18 years of age or over 35 years of age will be excluded from the study

iii. Participants failing the attention check will be excluded from the study.

Procedure

Describe all manipulations, measures, materials and procedures including the order of presentation and
the method of randomization and blinding (e.g., single or double blind), as in a published Methods section.
i. The subjects will be recruited online through Prolific Academic as well as social media and will be
invited to participate in the online survey. ii. Subjects will not be exposed to any material. They will be asked
to read the information sheet and sign the consent form. They will then be asked to fill out the
questionnaires to understand their emotions and experiences with social media and sleep quality.

Recommended elements
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Recommended elements

Procedure

Set fail-safe levels of exclusion at which the whole study needs to be stopped, altered, and restarted. You
may pre-determine what proportion of excluded participants will cause the study to be stopped and
restarted.

No response
If applicable, you can upload any files related to your methods and procedure here (e.g., a paper describing
a scale you are using, experimenter instructions, etc.)

No files selected

C. Analysis plan - Essential elements
Confirmatory Analyses

Describe the analyses that will test the first main prediction from the hypotheses section.

Include:

the relevant variables and how they are calculated;

1. Social media related negative mood will be calculated through the means of the modified PANAS-
SF. Higher scores indicate higher overall negative social media experience, while a low score will indicate a
lower overall negative social media experience. This will be calculated as the total of the items Distressed,
Upset, Guilty, Scared, Hostile, Irritable, Ashamed, Nervous, Jittery and Afraid on the question “Indicate the
extent to which you have felt this way due to a social media post over the past week”

2. Proportion of negative social media experiences will be measured by the question: “Please
indicate what percentage of your social media experiences have been negative” from 0-100%

3. Subjective sleep quality will be measured by the sleep quality subscale of the GSDS. An average
score will be computed for each participant. A low score will indicate a poor subjective sleep quality, while a

high score will indicate a high subjective sleep quality.
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4. Control variable will be measured as follows:

a. Age will be asked by the means of a simple demographic detail question, “What is your age?”

b. Use of device before bedtime: A single item question asking participants if they use their
electronic devices in the 2 hours before bedtime will be used (“Do you use any of your devices in the 2 hours
before you go to bed?”). Participants will be asked whether they use any dark mode themes or blue-light
filters on their devices before bedtime (“Do you use any dark modes or blue light filtering apps or settings on
your devices when you use your device at night?”). Participants that use these filters will not be marked as
using devices before bedtime.

c. The time spent on social media by a participant is asked by the means of a single item, “On
average, how many hours of a week do you spend on social media?”.

d. General wellbeing will be measured by the SGWB composite score, where a high score would
indicate a high general wellbeing, and a low score would indicate overall low general wellbeing.

the statistical technique;

1. Scores for the SGWB, Modified PANAS-SF, and the General Sleep Disturbance Scale will be
computed using SPSS.

2. A linear regression analysis will be carried out between the social media related negative mood
and subjective sleep quality scores in the participants. A separate linear regression will examine the
relationship between proportion of negative social media experiences and subjective sleep quality scores.

3. A multiple linear regression will be carried out between the social media related negative mood
and the subjective sleep quality scores, controlling for the general wellbeing, time on social media and use of
devices before bedtime. A second multiple linear regression will assess the relationship between the
proportion of negative social media experiences and subjective sleep quality when general wellbeing, time on
social media and use of devices before bedtime are statistically controlled.

each variable’s role in the technique (e.g., IV, DV, moderator, mediator, covariate);

Independent Variable: Social media related negative mood
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Dependent Variable: Subjective sleep quality
Control Variable: Age, use of device before bedtime, time spent on social media and general
wellbeing

rationale for each covariate used, if any;

if using techniques other than null hypothesis testing (for example, Bayesian statistics), describe

your criteria and inputs toward making an evidential conclusion, including prior values or distributions.

Recommended elements

Recommended Elements

Specify contingencies and assumptions, such as:

Method of correction for multiple tests.

The modified PANAS-SF will be validated against the single item question regarding the positive and
negative social media experience.

The method of missing data handling (e.g., pairwise or listwise deletion, imputation,
interpolation).

Participants that have not completed the questionnaire will be handled using SPSS’s pairwise
deletion.

Reliability criteria for item inclusion in scale.

No response

Anticipated data transformations.

No response

Assumptions of analyses, and plans for alternative/corrected analyses if each assumption is
violated.

No response
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Optionally, upload any files here that are related to your analyses (e.g., syntaxes, scripts, etc.).

No files selected

Final questions

Has data collection begun for this project?

No, data collection has not begun

If data collection has begun, have you looked at the data?
No

The (estimated) start and end dates for this project are
05/08/2021 - 05/09/2021

Any additional comments before | pre-register this project

No response

Contributors

Anonymous contributors
Description

Many recent studies have been carried out examining and illustrating the relationship between sleep
characteristics (such as the duration, timing and quality of sleep) and use of electronic devices, especially the
usage of social media on these devices. However, a large amount of these studies tend to focus two broad
aspects- the time spent on the devices, and the impact of use close to bedtime. Only a handful of studies
examine the relationship between sleep characteristics and the content on social media websites. With the
sharp increase in social media usage, it is imperative to understand the effects that social media can have on
a person’s wellbeing and affect. The content on social media is generally directed to individual users through
algorithms, and can be designed to elicit certain feelings (positive and negative). There are established
relationships between negative affect and sleep outcomes, specifically that negative affect is often associated

with shorter sleep and a poorer quality of sleep. This makes it important to study the impact of social media
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on a person’s affect. This study, therefore, aims to investigate the associations between a person’s social
media experiences and their sleep quality. Participants will be recruited through Prolific Academic and social
media recruitment and asked to fill out a brief online survey about their quality of sleep and use of social
media. The study controls for general wellbeing, use of devices before bed time, and age, which are the

common confounding variables in sleep studies.

Registration type

Pre-Registration in Social Psychology (van 't Veer & Giner-Sorolla, 2016): Pre-Registration

Date registered

July 8, 2021

Date created

July 8, 2021

Associated project

osf.io/qs278

Category

Uncategorized

Subjects

Social and Behavioral Sciences

Medicine and Health Sciences

License

CC-By Attribution 4.0 International
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Appendix C: Modified PANAS scale

For the following questions, please indicate the extent to which you have felt this way

due to a social media post over the past week.

Positive and Negative Affect Schedule (PANAS-SF)

sli:;t::'r or A little Moderately | Quite a bit | Extremely
not at all
PAMAS | Interested 9 E] EI ? E
PAYAS | Distressed 9 E‘ %‘ 9 E
PANAS | Excited 9 E‘ El E‘ E
-
-
- -
PANAS | Scared 9 E‘ El E‘ E
PANAS | Hostile 9 E] El ? E]
PARAS | Enthusiastic g E] %l I; %]
B RN
PAYS | Irritable ;J g] I%l ? E
-
PAYS | Ashamed 9 E‘ El ? E
PAYE | Inspired 9 E‘ E‘ E‘ E
PAYS | Nervous 9 E‘ %l E‘ E
PANAS | Determined 9 E‘ E‘ ? E
PANS | Attentive 9 E‘ El E‘ E
BN
-
PSS | Afraid 9 E] El ? E]

103



