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ABSTRACT
Previous research has found that poor sleep quality and mental health outcomes, like
anxiety, are often linked to social media use, with women seemingly being affected more
than men. Given the dearth of studies related to such featuring college student samples,
the present project explored the relationship among these variables. A recently collected
archival dataset which featured cross-sectional data from 162 college student women was
analyzed. The dataset contained self-report measures of sleep quality, anxiety, and social
media use. Results revealed significant differences in sleep quality as a function of
anxiety grouping. Null findings were observed related to social media use; however,
given the very poor internal consistency observed among the social media use data, no
meaningful interpretation of these findings can be made. Limitations and future directions

are discussed.

111



TABLE OF CONTENTS

Page

LSt OF FIGUIES ...eieiiie ettt ettt e et e e et e e e ae e e sstaeesssaeessseeesseeennsaeanns vi

LSt OF TADIES ...ttt ettt st ettt et vii

CHAPTERS

[: INTRODUCTION ...ttt ettt sttt s enae e e eneesneenees 1

N (<Tc) TSP 2

SOCIAl MEAIA USE ....eoneiiiiiiiieieieee ettt ettt st 10

Purpose & HYPOtheSes ......c.uuiieiiiiiiiieciiecce et 18

II: METHOD ...ttt ettt ettt et e st et e eneesseenseeneens 20

e 1T o 11 USSR 20

IMIEASUIES ...ttt ettt et e st e st e st e e sabeeesaneeas 21

DEMOZGFAPIICS ...ttt e e e sae e st e e e e e s 21

Seven Item Generalized Anxiety Disorder Scale (GAD-7) ..............cc....... 21

Pittsburgh Sleep Quality Index (PSQI) ........oooeeueeeceeeeieeeiieeeieeeeeeeeee 23

Technology Use Questionnaire (TUQ) .......ccueeeeueeeecreeescveeeiieeeiieeseeeennnes 25

Validity QUESIIONS .....cc..eeeeeeeeeiieeeiie et et eeee s eeeeveeesaeeesaeeeereesaeee e 26

PrOCEAULIE ..ottt st 26

III: RESULTS ettt sttt ettt et et e st e ene e s st enteeneenseenseeneens 28
Hypothesis Testing

HYDOINESTS I ...ttt e 29



HYpotheses 2 & 3 .....c.ooveiiiiiiiiiieeee et 31

Research QUESIION 1 ...........cccueeeuieeeiieeiiieeie e 32

IV DISCUSSION ...ttt ettt et e sttt e st e et e saeeens 35
Sleep Quality and Anxiety Status FIndings ..........ccccovvevviiieeiieenciieeeeeieeeeee 36

Social Media Use, Anxiety Status, and Sleep Quality Findings...........cc.cccuv...... 37
Limitation and Future Dire€Ctions..........coceeriiiiiiiiiiiieiieiieneeeee e 40
CONCIUSION ..ttt et ettt e ebe e 43
REFERENCES ... oottt ettt ettt ettt e ae et e eneesseenseeneens 44
APPENDICES ...ttt ettt ettt et s ee et et e e st e naeeneesseenseeneen 67
APPENDIX A: MTSU IRB Approval Letter ........ccccoevvieriiieeniieeriieeieeeeeeeeenn 68
APPENDIX B: The Technology Use Questionnaire............ceccveeerveeerneeeseneeennnnen. 69



LIST OF FIGURES

1. Moderation Model being Tested in H3

Vi



LIST OF TABLES

. Demographic Characteristics of Sample...........ccocvveviiiiiiiiiniieeeceeeeeee, 21
. Descriptive Statistics for Variables of Interest by the Entire Sample and by
ANXICLY GTOUPINE c..vvvieeiiieeeiieeetieeeieeeeieeestteeetaeesteeesseeessseeessseeensseessseesssseesseens 29
. Correlations Between Dependent Variable, Anxiety Status and Social Media Use

for College Women Students ..........coccviieiiieriiieeieeeiie e 30

. Results of the Bonferroni Corrected Independent t Tests Associated with Second

and Third HYPotheSes .......ccuviiiiiiiiiiiecieece ettt 32

. Multiple Regression Predicting Overall Sleep Quality..........cccoeevvvevrieencieennnens 34

vil



CHAPTER1
INTRODUCTION

Over the past two decades, social media has proliferated globally and become a
facet of many people’s lives (Gruzd et al., 2017). Younger generations engage in more
social media use than older generations, and its use has been associated with several
positive and negative outcomes (Hynes & Kingzette, 2021; Ohannessian et al., 2021).
Sleep quality, especially, has been shown to be impacted by social media use, such that
greater social media use has been associated with poorer sleep quality (Alonzo et al.,
2021).

Among U.S. college students, women experience poorer sleep quality than men,
and women tend to endorse greater degrees of associated distress and dysfunction
(Krenek, 2006; Sa et al., 2019). However, research pointing to social media use as a
potential cause for sleep disruption in women with underlying mental health conditions is
limited in the U.S. Consequently, the role of social media use as a causal factor for poor
sleep quality and its related quality of life covariates remains unclear. Some theorists
argue that social media use is universally harmful to sleep (Small et al., 2020), while
others posit that those with poor sleep quality are simply over-represented among social
media users (Arora et al., 2014; Przepiorka & Blachnio, 2020; Woods & Scott, 2016).
Still, few studies aim to further clarify the significant influence of anxiety status, on the

relationship between social media use and sleep quality.



If social media use is indeed universally harmful to sleep quality, then we might
expect to observe a consistent trend in the relationship between these two variables across
multiple levels of a moderating variable that is consistently associated with poor sleep
quality, such as anxiety. The present project seeks to explore the possible moderating
influence of anxiety status on the relationship between sleep quality and social media use
among women college students.

Sleep

Sleep is a reversible state of perceptual disengagement, and subjective
unresponsiveness to the environment; it is described as a complex combination of
multiple physiologic and behavioral processes that are often associated with a laying-
down posture, lack of activity, closed eyes, and other multiple indicators that are
commonly linked to the sleeping process (Carskadon & Dement, 2011). The term healthy
sleep has been interchangeably used with sleep hygiene (Dietrich et al., 2016) meaning
that one would engage in behavioral patterns that enable, promote, and maintain adequate
and restful sleep. Even though individuals might appear unconscious while asleep, bodily
functions such as brain activity and other complex biological processes are still active
(Troynikov et al., 2018). Sleep helps to enhance all metabolic systems, promote
regeneration and optimal functionality of tissues and organs, increases immune system
effectiveness to fight infections, and helps to feel rested and energetic throughout the day

(Troynikov et al., 2018; Vitale et al., 2019).



Sleep quality can be subjectively or objectively assessed (Buysse et al., 1989;
Castelnovo et al., 2021; Van de Water et al., 2011). Individuals might report their sleep
quality in terms of tiredness throughout the day, feeling rested and restored at the time of
awakening, and the number of awakening episodes during their sleep time (Harvey et al.,
2008). Still, a solid standard definition of sleep quality is missing in the literature (Krystal
& Edinger, 2008). Subjective measures, such as the widely used Pittsburgh Sleep Quality
Index (PSQI), commonly provide a score of global sleep quality based on the individual’s
report (past month) of their sleep patterns, including sleep latency, sleep duration,
habitual sleep efficiency, sleep disturbances, use of sleeping medication, and daytime
dysfunction (Buysse et al., 1989). Therefore, self-reported sleep quality has a compiled
subjective component when examined. Conversely, sleep quality assessed by objective
measures, allows for a systematic and more precise evaluation of this bodily function and
associated health disorders when disruptions occur with sleep (Bixler & Vela-Bueno,
1987). Ideally, to obtain a complete assessment of healthy sleep, both subjective and
objective components must be considered at the time of describing sleep quality.

Other environmental factors that are important to consider when describing sleep
quality are age, gender, and lifestyles. For example, active female workers have been
found to have higher sleep quality than those with a sedentary lifestyle. Still, women tend
to experience poorer sleep quality than men, and they also tend to endorse greater degrees
of associated distress and dysfunction (Park & Suh, 2020). Furthermore, adolescents have

been found to report decreased physical activity and increased self-reported screen time,



which has also been negatively associated with sleep quantity and quality (Hale et al.,
2018). Adolescents reporting screen time use of less than 2 hours per day have lower
odds of reporting poor sleep quality than those whose screen time exceeded that time.
(Xu et al., 2019). As noted above, multiple environmental factors can affect sleep quality
in positive and negative ways.

Sleep is crucial to sustain adequate mental and physical health, and the amount of
time allocated to satisfy this personal need is essential. Healthy sleep enhances general
mental abilities, promotes processes of memory consolidation in the brain, and benefits
long-term memory (Capezuti., 2016; Rasch & Born, 2013). Adults between 18 and 60
years of age are recommended to sleep at least seven hours each night, within a 24-hour
period (Watson et al., 2015). In 2014, the Center for Disease Control (CDC) analyzed
data from 444,306 US adults across all 50 states; results showed that more than one third
of U.S. adults report sleeping less than 7 hours in a 24-hour period (Liu et al., 2016). This
is concerning because it shows that a significant part of the population is not meeting the
minimum recommended sleep time per day.

The World Health Organization (WHO, 2004) has found several environmental
and lifestyle factors to be significant stressors that can affect sleep. Among the most
studied causes of sleep disturbances, within the last two decades, are behavioral and
environmental conditions that could be easily modified by changes to lifestyle (WHO,
2004). Mechanisms affecting sleep that have been described in the literature are

nighttime arousals, daytime sleepiness, poor sleep quality, and decreased amount of
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sleep. Simon and Walker (2018) found that sleep deprived college students are inclined to
compel social separation. These sleep deprived individuals report experiencing
significant interpersonal disturbances; remarkable for a reduction in sleep efficiency
which is significantly correlated with greater social separation, higher loneliness,
difficulties understanding intentions and actions of others, and becoming more socially
avoidant.

Also, sleep deprivation has been associated with decreased immune response,
poor stress management and mood disruption, and impaired memory functioning (Curcio
et al., 2006; Wolfson & Carskadon, 1998). Potential physical indicators of sleep
deprivation are sleepiness during the day, muscle tension, and chronic conditions, such as
obesity and heart problems. Physical, cognitive, and overall mental health functioning are
found to be compromised due to negative effects of poor sleep quality (WHO, 2004). For
example, sleeping less than seven hours per day has been associated with depression
(Fang et al., 2019; Tsuno et al., 2005), heart disease, diabetes, obesity, and other chronic
health conditions (Cappuccio & Miller, 2017).

A recent study has found that the disruption created by lack of sleep affects the
brain at the molecular and cellular level, thus perpetuating cognitive impairment (Gaine
et al., 2018). Consequences of these genetic alterations have been found to negatively
impact the plasticity of neurons and the regulation of cognitive abilities (Gaine et al.,
2018). Sleep loss impairs decision-making, task performance, and mood regulation

(Troynikov et al., 2018). Additionally, a relationship between sleep problems and



aggression has been explored. This relationship may be mediated by the negative effect
of sleep loss on prefrontal cortical functioning (Troynikov et al., 2018). Sleep deprivation
has been found to increase the outward expression of aggressive impulses in humans.
Populations of psychiatric patients have shown greater vulnerability to sleep loss due to
the dysregulating effects of sleep disturbances (Kamphuis et al., 2012). Considerable
attention must be given to detrimental behavioral sleep patterns and the associated factors
that endure such behaviors.

Limited literature is available in terms of gender differences and associated health
concerns related to communication technology, particularly concerns related to mental
health and poor sleep. However, undergraduate students, when compared to other groups
in the population, are more prone to engage in excessive use of smartphones, which
increases their likelihood of developing an addiction (Smetaniuk, 2014). Developing
research indicates that young individuals are prone to experience a social anxiety
condition known as a fear of missing out (FoMO), because they have continuing thoughts
of missing enjoyable activities while they are not a part of the group (Apaolaza et al.,
2019). Researchers are becoming more concerned about the potential consequences of
such a state due to the notorious effects on physical and mental health, academics,
employment, and social life in general (Franchina et al., 2018; Hale et al., 2018). Tandon
and colleagues (2020) investigated the associations among FoMO, depression,
compulsive social media use, and sleep hygiene with problematic sleep. Young adults

that are students and full-time employees are found to engage in greater compulsive use



of social media due to anxiety and/or depression. They also report more problematic
sleep hygiene (Barber & Santuzi, 2017). The role of social media use as a causal factor
for poor sleep quality and its related quality of life covariates remains unclear. Still,
Levenson and colleagues (2016) evidenced that higher use of social media can
significantly cause sleep disturbances in young adults.

As previously mentioned, it is crucial to clarify the close relationship existing
between social media use and sleep quality while taking into consideration the role of
mental health and gender differences. Chen and colleagues (2017) claimed to have
conducted the first study in China, addressing gender differences and problematic use due
to addictive behaviors associated with smartphones. They found a significant correlation
between male students utilizing gaming applications, increased anxiety, and poor sleep
quality. Female students were found to use more multimedia applications, have increased
usage of social networking services, reported poorer sleep quality, and have increased
depression and anxiety. Muazzam and Ahmad (2017) also screened women in public and
private colleges in Pakistan and found that media exposure was positively associated with
sleep disturbances. Digital media use has been identified as a common denominator for
mental health and sleep disruption, which is alarming since in the past years, youths are
reporting greater social media use, more delayed bedtime, and decreased total sleep time
(Hale & Guan, 2015).

As noted above, the impact of social media use on women’s mental health is

becoming more concerning; particularly after evidencing recent associations between
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social media addiction with personality disorders. Wang (2018) explored the relationship
between female college students’ social networking addiction and the big five personality
traits. It was found that neuroticism and extraversion positively predicted social
networking addiction, while conscientiousness negatively predicted social networking
addiction. Also, Andrews and colleagues (2020) examined the bidirectional relationship
between personality and social media use. Their analyses revealed that neuroticism
predicted increased social media use, and social media use predicted increased
neuroticism. Increased social media use also predicted reduced honesty and humility.
These findings are particularly significant for women who display such personality traits
considering the multiple implications associated with a variety of physiological
mechanisms involved in human growth and environmental conditions that affect
personality development across different lifespan stages (Srivastava et al., 2003; Van den
Akker et al., 2021).

Personal characteristics are a key factor when predicting social media preferences
(e.g., gender, age, affordances on specific sites, privacy concerns, etc.; Hunter & Taylor,
2020) and motives to select specific media platforms. While college students in general
report their use and preference for Facebook, Instagram, or Twitter (Shane-Simpson et
al., 2018), later research highlights the popularity of Instagram, particularly among
women (Mican et al., 2020). The attraction of young women towards Instagram, can be
explained by the increased opportunities women have to obtain immediate attention and

validation (via visual imagery) about their physical appearance, which is also highly



encouraged by modern U.S. society (Hunter & Taylor, 2020; Mican et al., 2020; Shane-
Simpson et al., 2018). Instagram has also been found to be the most significantly favored
short message service (SMS), for women. On the other hand, men are more likely to
prefer Facebook than women. Individuals who prefer Facebook report lower levels of
self-disclosure, but higher levels of consolidated social connections compared to those
who prefer Instagram (Shane-Simpson et al, 2018). Previous findings suggest that
associations between privacy settings, disclosure, and social capital vary as a function of
both user motivations and the affordances of specific social media sites (Shane-Simpson
et al., 2018). For example, individuals that use Twitter are more likely to have a public
profile, report higher levels of self-disclosure, and indicate higher access to social
connections (Shane-Simpson et al., 2018). Older students tend to prefer Facebook, while
younger students are more attracted to Twitter (Shane-Simpson et al., 2018).

Kircaburun and colleagues (2020) describe other potential motives for increased
social media use, such as meeting new people and socializing, expressing, or presenting a
more popular self, and passing time and entertainment. All these motives were associated
with problematic social media use (Kircaburun et al., 2020). Higher rates of problematic
social media use have been reported across users of Instagram, Snapchat, and Facebook
(Kircaburun et al., 2020). More importantly, being female, introverted, conscientious,
agreeable, and neurotic were associated with greater problematic social media use

(Kircaburun et al., 2020).
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Another area of interest among young women, is the trending phenomenon of
social comparisons and the need to be liked, which has been described as “the selfie
generation" (Gilhooly, 2020). Detrimental personal evaluations enabled by social media
might take the form of “likes, favorites, and comments” and are based on other users'
opinions. Findings show that increase in social media use is related to a higher
predisposition to compare oneself to others, decreased self-esteem, and decreased life
satisfaction (Gilhooly, 2020). Alarmingly, users' self-esteem and life satisfaction are
continuously evaluated based on the amount of positive feedback the person receives on
selfies and the amount that another user receives within that same social media platform.
Once again, women have been found to endorse higher rates of appearance-related social
media consciousness (ASMC), which has been significantly associated with higher body
surveillance, higher body comparison, lower body esteem, greater time spent on social
media, and higher levels of depressive symptoms (Choukas-Bradley et al., 2019).
Social Media Use

The term ‘social media’ and its associated implications were initially mentioned
in the early 2000s (Gruzd et al., 2017). Social media can be described as internet-based
applications that allow users to opportunistically interact and selectively present oneself
to broad and narrow audiences (Carr & Hayes., 2015). This virtual interaction allows
individuals and communities to actively engage, access, collaborate, connect, and interact

with user-generated content. (Carr & Hayes., 2015).
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Over the past two decades, social media has proliferated globally and become a
facet of many people’s lives. Twenge and colleagues (2019), found that digital media
usage has increased in the last two decades, with the average 12th grader in 2016
spending more than twice as much time online as in 2006, reporting social media use
totaling up to about 6 hours a day by 2016. Since this rapid and steady increase of digital
media use has considerably replaced the habit of reading printed materials among young
people, generalized concerns are expressed with these findings. Likewise, Rideout (2016)
reviewed data of 2,658 young individuals ages 8- to 18-year-olds, and their reported
screen-time use; results indicated that teenagers spend approximately 2.4 hours a day
watching television and videos, 1.5 hours listening to music, 1.1 hours using social
media, and 0.4 hours playing video games. Younger generations are particularly engaging
in more social media use than older generations, but problematic use has been reported
for adults in general.

Furthermore, multiple studies have identified differences within social media
users associated with their genre. In general, girls have been found to report greater social
media use than boys (Rideout, 2016). Among adults ages 18 to 29, 88% use Facebook as
their preferred social networking site, and women continue to use Facebook at higher
rates than men (Greenwood & Duggan, 2016). Today, the most popular social media
platforms utilized by adult women in the United States are YouTube, Facebook,
Pinterest, Instagram, Snapchat, Tik Tok, Twitter, and WhatsApp (Auxier & Anderson,

2021).
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Social media use has been associated with several positive and negative
correlates. Some studies have focused on studying the benefits social media has brought
to the modern world, while others analyze detrimental outcomes associated with its use
and abuse. For example, Snethen and Zook (2016), analyzed psychological and social
benefits of social media use among young individuals and provide theoretical evidence
that social media is a valuable component in therapeutic interventions to achieve
community integration. Individuals develop this social integration by adding friends to
their online social networks and interacting with one another’s content (Ellison et al.,
2007). Social media helps individuals with psychiatric disabilities to stay connected, to
access and engage in a vast variety of activities, and to build relationships with other
individuals that share similar interests (Ehrenreich et al., 2011; Temmingh et al., 2013).
Multiple online technologies have been utilized by effective peer-led interventions to
complement a wide variety of mental health services, which highlights the importance of
utilizing social media in a constructive manner. (Alvarez-Jimenez et al., 2014; Gowen et
al., 2012).

Research also shows increasing concerns associated with the amount of time
spent on media platforms due to inadequate interactions established while being online.
For instance, emerging adults have been found to use the media to satisfy several
personal needs (Coyne et al., 2013; Ellison et al., 2007; Weinstein, 2018), and most
internal mechanisms developed to fulfill such needs have been associated with many

detrimental outcomes (Brunskill, 2013; Nadkarni & Hofmann, 2012). Young adults have
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reported spending 12 hours per day on media platforms, stating that it helps them
navigate personal matters such as autonomy, identity, and intimacy (Coyne et al., 2013).
Other interpersonal areas reported to be explored within the digital media context are
relational interactions, such as self-expression, interest-driven exploration, closeness and
disconnection, affirmation and judgment, inspiration and distress, entertainment and
boredom (Weinstein, 2018). Despite social media being an online, technology-based
experience, research indicates people use Facebook to maintain and/or solidify offline
connections (Ellison et al., 2007). Regardless of solidifying social connections, social
media use has created multiple concerns in terms of the functionality and nurturing nature
of such an online social world.

Interference within the development of one's identity has been a topic of interest
since social media has been found to sustain such disruption. There are multiple ways in
which a social media user can interact and present themselves to others. For instance, one
popular form of presentation is the use of online avatars (Brunskill, 2013; Nadkarni &
Hofmann, 2012). These avatars are created by the individual through the combination of
multiple images that will present their best aspects and characteristics to those with
access to their social networks. The creation of these premeditated online images
facilitates the existence of gaps between the online and offline identity. Subsequently,
research suggests conscious consideration when utilizing images that somehow disrupt

the development and stable continuity of one’s identity (Brunskill, 2013).
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Social media has the capability to affect the development of a solid personal
identity and the capability to contribute to the onset of psychopathology (Brunskill, 2013;
Nadkarni & Hofmann, 2012). Even though accessibility to social media has been
considered a valuable resource in psychological treatments and interventions, other
researchers have found that time spent on Facebook, impression management associated
with profile and images, and total online friends have predicted greater clinical mental
health symptoms (Rosen et al., 2013). Even though a significant body of research
supports general social engagement as a protective factor for cognitive abilities, other
researchers have found that social media use may be significantly associated with
memory failure for adults at any age (Carstensen & Hartel, 2006; Sharifian & Zahodne,
2020).

As electronic devices, such as computers, televisions, smartphones, tablets, wrist
bands, etc., are rapidly and steadily integrated into several daily activities, concerns have
been raised regarding excessive use and corresponding detrimental outcomes to an
individual’s overall well-being (Apaolaza et al., 2019). For instance, anxiety, depression,
poor sleep quality, and other physical and psychopathological symptoms have been
linked to high use of screen time (Wu et al., 2015). Significant negative associations have
been reported between excessive social media use, poor mental health, and poor sleep
quality, particularly in individuals ages 16 to 25 years old (Alonzo et al., 2021). Young
individuals have been found to be at higher risk of developing addictive behaviors

associated with social media use, especially those associated with exposure and access to
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illegal substances (Oksanen et al., 2021). It has been reported that propaganda associated
with nocive substances aims to particularly persuade young individuals, appealing even
more to those with a history of trauma (e.g., Online propaganda promoting the use of e-
cigarettes as a coping mechanism for stress).This type of content attempts to instill the
misconception that its use will make people feel better and will reduce levels of stress,
thus, increasing self-rewarding and addictive behaviors (Gruzd et al., 2017; Oshri et
al.,2015; Pokhrel et al., 2021).

Maladaptive behaviors associated with social media use have been found to
negatively affect the physical and mental health of younger generations. Even though
several studies have attempted to describe addictive qualities of social networks, there are
limitations in the available literature (Kuss & Griftfiths, 2011; Pontes et al., 2018).
Therefore, other critical factors have been taken into consideration to elucidate potential
causes. For example, researchers have examined the association between the amount of
time young people dedicate to online activities and adverse mental health effects, factors
that have been found to be significantly influenced by parental control (Fardouly et al.,
2017). Thus, it might be expected that greater use of screen time by teenagers can
significantly increase as parental moderation of their children's online activities
decreases. Subsequently, it is of crucial importance to observe and study these settled
behaviors when young individuals transition into adulthood as well as the associated
disruptions in mental health potentially caused or modified by such behaviors (Weinstein,

2018).
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Poor mental health conditions, such as depression and anxiety, are linked to
problematic smartphone use, increased screen time, and social media use (Alonzo et al.,
2021; Bettmann et al., 2021; Elhai et al., 2016; Wu et al., 2015). For example, Facebook
usage has been associated with experiencing greater amounts of depressive symptoms
and rumination when individuals negatively compare themselves to others (Feinstein et
al., 2013; Przepiorka & Blachnio, 2020). Social media sites, such as Facebook, may
attract already depressed and anxious individuals, particularly adolescents, and perpetuate
depression and anxiety in others (Midgley et al., 2021; Oberst et al., 2017; Pontes et al.,
2018; Ricard et al., 2018). Thus, young individuals are more likely to experience
considerable disruptions in overall mental health and self-esteem and become more
addicted to other users’ feedback. (Diefenbach & Anders, 2021; Elhai et al., 2017).

Even though most research has focused on younger generations, the current
project places its interest on women college students, as they tend to report poorer sleep
quality than men (Park & Suh, 2020), and they tend to endorse greater degrees of
associated mental health distress and dysfunction than men (Diefenbach & Anders, 2021;
Fardouly et al., 2017; Kircaburun et al., 2020). Recent studies have shown that women’s
mental health status, self-worth, and sleep quality have been found to be negatively
affected by social media interactions; however, specific causes and directionality within
these associations still require further clarification. (Diefenbach & Anders, 2021; Franzen

et al., 2010; Kaufmann et al., 2017; Simor et al., 2019).
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The role of social media use as a causal factor for poor sleep quality remains
unclear. Multiple factors such as increased social isolation, disrupted sleep, attention-
deficit symptomatology, impaired brain development, impaired emotional and social
intelligence, and technology addiction are contemplated within the multiple harmful
effects facilitated by continuous and extensive exposure to technology and screen time
use (Simon & Walker, 2018; Small et al., 2020). Particularly, withdrawal and social
isolation have been found to create sleep disturbances, thus exacerbating poor sleep
habits. College students that actively engage in social interactions report experiencing
higher sleep quality (Carney et al., 2006). However, inconclusive results are often
reported on the directionality of studies involving social media use and sleep quality and
the potential effect that anxiety has within such interaction.

In summary, a few studies have been conducted with the purpose of clarifying the
associations between social media use, sleep quality and possible moderating effect of
anxiety status on said relationship. Variables of interest regarding this particular topic are
often explored from different perspectives, for instance, literature reviewed throughout
this particular study either focused on explaining associations between social media use
and overall mental health status or the relationship between poor sleep habits and
multiple mental health disruptions, including anxiety. Consequently, the present study
aims to further understand if social media use is indeed harmful to sleep quality, if so

then we might expect to observe a consistent trend in the relationship between these two
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variables across multiple levels of anxiety, variable that is consistently associated with
poor sleep quality.

Purpose & Hypotheses

The present project seeks to explore the possible moderating influence of anxiety
status on the relationship between sleep quality and social media use among college
student women. Based on the previous literature review, the following hypotheses are
considered:

H1: Sleep quality, as measured by the Pittsburgh Sleep Quality Index (PSQI;
Buysse et al., 1989) will be positively related to social media use, as
measured by the Technology Use Questionnaire (TUQ; Ohannessian, 2009;
Ohannessian et al., 2021).

H2: Women with greater anxiety, as determined by their score on the Seven Item
Generalized Anxiety Disorder scale (GAD-7; Spitzer et al., 2006), will report
greater social media use than those with lower anxiety.

H3: Women with greater anxiety, as determined by their score on the Seven Item
Generalized Anxiety Disorder scale (GAD-7; Spitzer et al., 2006), will report
worse sleep quality than those with lower anxiety.

RQ 1: Does anxiety status moderate the relationship between social media use
and sleep quality, such that those with greater anxiety will show a more
negative relationship between social media use and overall sleep quality. See

Figure 1 for a conceptual diagram.



Figure 1
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Social Media Use

Anxiety

A

A\ 4

Sleep Quality

19



20
CHAPTERII
METHOD

Participants

The present study examined a subset of data from a larger project that was
conducted during the Spring 2022 semester. All data included in this project were
collected from Middle Tennessee State University students, who were women, 18 years
of age or older, and who passed the larger study’s embedded effort validity measures.
With respect to the aims of the present project, a priori power analyses conducted using
G Power 3.1 (Faul et al., 2009) revealed that a minimum sample size of 67 participants
was needed to observe a moderate sized effect for the analysis associated with
Hypothesis 1, a minimum sample size of 156 participants was necessary to observe
moderate sized effect for the analyses associated with Hypotheses 2 and 3, and a
minimum sample size of 77 participants was needed to observe a moderate sized effect
for the analysis associated with Research Question 1. Data for the present study were
collected from a total of 162 college student women. The sample ranged in age from 18-
45 years (M = 19.60, SD = 2.92), with the majority of participants identifying as

Caucasian (59.9%). See Table 1 for a breakdown of the sample characteristics.



Table 1

Demographic Characteristics of Sample

21

Characteristic N Y%
Gender
Female 162 100
Ethnicity / Race
Caucasian or White 97 59.9
African American or Black 29 17.9
Asian 15 9.3
Latina 10 6.2
Native Hawaiian or Pacific Islander 1 .6
Other 10 6.2

Note. Other = Participants who identified themselves as multiracial or of Middle Eastern decent.

Measures

Demographics

Demographic variables included age, race, ethnicity, and gender.

Seven Item Generalized Anxiety Disorder Scale (GAD-7)

The Seven Item Generalized Anxiety Disorder Scale (GAD-7; Spitzer et al., 2006;

Swinson, 2006) is a brief measure for assessing the presence and severity of generalized

anxiety. Participants respond using a 0 (not at all) to 3 (nearly every day) scale to items

such as “Not being able to stop or control worrying?” and “Worrying too much about

different things?”. The GAD-7 score is calculated by assigning scores of 0, 1, 2, and 3, to
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29 ¢¢

the response categories of, “not at all,” “several days,” “more than half the days,” and
“nearly every day,” respectively, and adding together the scores for the seven questions.
The GAD-7 total score for each participant is the sum of scores for the 7 items. Scores
can range from 0 to 21, with higher score indicates greater levels of anxiety. Scores of 5,
10, and 15 are taken as the cut-off points for mild, moderate and severe anxiety,
respectively. When used as a screening tool, further evaluation is recommended when the
score is 10 or greater (Spitzer et al., 2006). Using the threshold score of 10, the GAD-7
has a sensitivity of 89% and a specificity of 82% for GAD. It is moderately good at
screening three other common anxiety disorders - panic disorder (sensitivity 74%,
specificity 81%), social anxiety disorder (sensitivity 72%, specificity 80%) and post-
traumatic stress disorder (sensitivity 66%, specificity 81%; Kroenke, et al., 2007).
Evidence supports the factorial validity, reliability, and construct validity of the
GAD-7 as a measure of anxiety. Standardization efforts across 5,030 subjects (53.6%
women) with a mean age of 48.4 (SD = 18.0) years were made to establish an appropriate
reference group for the general population (Lowe et al., 2008). The study included the
administration of the GAD-7 and other measures used to gather further evidence for
construct validity. Factor analyses confirmed the one-dimensional structure of the GAD-7
and its factorial invariance for gender and different age levels. Internal consistency was
identical across all subgroups of items mentioned above (o = 0.89). Intercorrelations with
the PHQ-2 and the Rosenberg Self-Esteem Scale were » = 0.64 and » = -0.43, indicating

evidence of convergent and divergent validity, respectively (Lowe et al., 2008). The work
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performed by Léwe and colleagues (2008) did not address test-retest reliability; however,
data from the original psychometric study revealed that the test-retest reliability after one
week among a clinical sample was good, with an intraclass correlation of » = .83 (Spitzer
et al., 2006). Bischoff and colleagues (2020) recently reported similar findings from a
sample of community participants, with a 14 — 28-day test-retest reliability estimated to
be r=.87.

The GAD-7 total scale score was used to classify participants’ anxiety status in
the present project. Using a median split procedure, participants who scored at or below
the 50 percentile of the overall sample’s distribution of scores on this measure were
grouped into a low anxiety group, while those who scored above the 50" percentile were
grouped into a high anxiety group. In the present sample, the internal consistency of the
GAD-7 total scale was good (a = .89).

Pittsburgh Sleep Quality Index (PSQI)

The Pittsburgh Sleep Quality Index (PSQI; Buysse et al., 1989) is a self-report
questionnaire that assesses overall sleep quality over a previous 1-month time interval,
and it consists of 19 individual items that generate seven scores measuring the following
aspects of sleep quality: subjective sleep quality, sleep latency, sleep duration, habitual
sleep efficiency, sleep disturbances, use of sleeping medication, and daytime dysfunction.
The sum of scores for these seven components provide one total scale score, which is
thought to be an indicator of overall sleep quality. Each of the sleep components yields a

score ranging from 0 to 3, with 3 indicating the greatest dysfunction. The sleep
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component scores are summed to yield a global score which can range from 0 to 21.
Higher global scores indicate worse sleep quality, with a global PSQI score > 5 indicating
clinically significant sleep dysfunction (Buysse et al., 1989; Mollayeva et al., 2016).

A review of the literature revealed that the PSQI seems to be both a reliable and
valid measure of sleep quality across a variety of samples, including those drawn from
clinical, non-clinical, older adult, and younger adult populations (Mollayeva et al., 2016).
In their recent meta-analysis of 37 psychometric studies pertaining to the PSQI,
Mollayeva and colleagues (2016) report that the measure has good internal consistency
with reported Cronbach’s a values ranging between .70 and .83., and a decent record of
evidence pertaining to convergent validity (via moderately sized associations with
constructs like anxiety and depression), divergent validity (via weak or null associations
with constructs like vomiting and anger), and known-group construct validity (via the
instrument’s ability to differentiate sleep disordered individuals from non-sleep
disordered individuals). The authors note that overall test-retest reliability was difficult to
judge given the heterogeneity in retest time that existed in the three studies which
examined such; however, the test-retest intraclass correlation coefficients reported ranged
from .81 to .86 and the test-retest Pearson correlation coefficients reported ranged from
.68 to .82 (Mollayeva et al., 2016). Overall, the PSQI is a reliable and valid measure of

sleep quality for research purposes.
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The PSQI total scale score was used to estimate participants’ overall sleep quality
in the present project. In the present sample, the internal consistency of the PSQI total
scale was adequate (a = .68).

The Technology Use Questionnaire (TUQ)

The Technology Use Questionnaire was originally developed as a self-report and
face-valid method of measuring multimedia use among adolescents (Ohannessain, 2009).
The original version of this instrument contained seven 6-point Likert scale items, with
each item representing a form of multimedia on which adolescents could spend time (i.e.,
watching television, texting/instant messaging, etc.). Participants were asked to estimate
the average amount of time on which they spent for each form of multimedia using the
Likert scale choices, which ranged from, “none,” to, “4 or more hours.” In this original
study, the authors calculated a sum across all items and then used a median split
procedure to divide participants into high and low multimedia utilization groups. While
psychometric properties of the TUQ were not reported in the seminal study in which it
was used, other studies have used various adaptations of this instrument to measure social
media use among adolescents and emerging adults (e.g., Ohannessain, 2009; Ohannessain
et al., 2021; Ohannessain & Vannucci, 2021; Vannucci & Ohannessain, 2019; Vannucci
et al., 2017; Vannucci et al., 2018). Among these, only Vannucci and colleagues (2017)
report a reliability estimate for their adaptation of the TUQ (a = .86).

In anticipation of a project like the one conducted herein, the TUQ was modified

for data collection in the larger project using a similar method to that described by
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Vannucci and colleagues (2017). Specially, the items in the questionnaire were adapted to
represent the most popular social media platforms utilized by women in the United States
in 2021, which included: YouTube, Facebook, Pinterest, Instagram, Snapchat, TikTok,
Twitter, and WhatsApp (Auxier & Anderson, 2021). Participants were asked to, “please
estimate the average amount of time you spend on the following social media platforms
each day,” and then were presented with each of the aforementioned social media
platforms as items. These items were scored on a 0 — 4 scale with the following choices
and associated point values: 0 = “None,” 0.5 = “Less than 1 hour,” 1 = “About 1 hour,” 2
= “About 2 hours,” 3 = “About 3 hours,” 4 =4 or more hours.” As in the adaptation used
by Vannucci and colleagues (2017), participant social media use was estimated via
computing a total scale score via summing of all the items. Total scores on this
instrument can range from 0 to 32. In the present sample, the internal consistency of the
TUQ total scale was very poor (o = .28).
Validity Questions

The principal data set included two effort validity questions which included,
“True or false: The sky is green, and the grass is blue” and, “What does 20 -7 equal?”. If
the participant failed to answer either of these two questions correctly, their data were not
used in the present study.
Procedure
The present study is an analysis of data from an existing dataset from a larger

project that was conducted with MTSU undergraduate students. In order to examine the
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data to address the aims of this project, Institutional Review Board (IRB) approval was
obtained (see Appendix A), and the data were analyzed. Once approved, data associated
with the variables of interest along with basic demographic data were extracted from the

larger dataset and analyzed.
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CHAPTER II1
RESULTS

All statistical analyses were conducted using SPSS (version 26). Confidence
intervals for effect sizes were computed using SAS (version 9.4) and R2 (version 1.1).
An alpha level of .05 was used, except for those related to hypotheses 2 and 3 wherein a
Bonferroni corrected alpha value of .025 was employed. Prior to analyses, the raw data
were initially inspected for effort validity and missing values. All participants answered
the effort validity questions correctly; however, an oversight in the construction of the
survey used in the original data collection resulted in the PSQI total scores being
incalculable for the first 64 participants. This was corrected midterm of the data
collection process, therefore complete PSQI data are available for 98 participants in the
current sample. The data were examined for normality, and level of skewness among the
variables of interest were within acceptable limits.

Descriptive statistics can be found in Table 2 for all the variables of interest in
this study. The descriptive statistics indicate that, on average, participants reported
clinically significant sleep difficulties as well as mild-moderate levels of anxiety within
the past week. Moreover, these data also demonstrated that participants conservatively

estimated a high degree of social media use.
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Descriptive Statistics for Variables of Interest by the Entire Sample and by Anxiety

Grouping
Anxiety
Groups n M SD
Dependent Variable
GAD 7 162 9.67 5.37
TUQ 162 6.86 3.12
PSQI Total 98 8.68 3.58
GAD 7 High 72 14.69 3.40
Low 90 5.64 2.48
TUQ High 72 7.18 3.12
Low 90 6.61 3.12
PSQI Total High 44 10.27 3.29
Low 54 7.39 3.29

Note. GAD-7 = Generalized Anxiety Disorder scale. PSQI = Pittsburgh Sleep Quality Index. SMUQ =
Social Media Use measured by the Technology Use Questionnaire (TUQ).

Hypothesis 1

With respect to hypothesis one, it was hypothesized that overall sleep quality

scores as measured by the Pittsburgh Sleep Quality Index (PSQI) would be positively

related to social media use scores measured by the Technology Use Questionnaire
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(TUQ). A Pearson correlational analysis was performed to examine if a significant

association existed between the two variables. There was no significant association

between PSQI and TUQ scores, » =.05, n =98, p = .63, 95% CI [-.15, .25]; thus, overall

sleep quality did not covary with social media use beyond what would be expected by

chance. The data from the present sample do not lend support to the first hypothesis. The

full correlation matrix containing all of the variables of interest in this study can be found

in Table 3.

Table 3

Correlations Between Dependent Variable, Anxiety Status and Social Media Use for

College Women Students

GAD-7 TUQ PSQI
Total
GAD-7 Pearson Correlation 1 .071 .516*
Sig. (2-Tailed) 367 <.001
N 162 98
TUQ Pearson Correlation 1 .050
Sig. (2-Tailed) .627
N 98
PSQI Total Pearson Correlation 1
Sig. (2-Tailed)
N

Note. GAD-7 = Generalized Anxiety Disorder scale. PSQI = Pittsburgh Sleep Quality Index. Social Media
Use measured by the Technology Use Questionnaire (TUQ). Bolded values represent significance.

495 % CI [.35, .65]
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Hypotheses 2 & 3

The GAD-7 total scale score was used to classify participants’ anxiety status
using a median split procedure, participants who scored at or below the 50 percentile of
the overall sample’s distribution of scores on this measure were grouped into a low
anxiety group, while those who scored above the 50" percentile were grouped into a high
anxiety group. Overall, the total sample scores fall under low anxiety grouping (M =
10.27, SD = 3.29). Regarding hypotheses 2 & 3, Bonferroni corrected independent
samples ¢ tests were employed to compare high anxiety and low anxiety participants on
social media use and sleep quality, respectively. Homogeneity of variance was assumed
for both analyses as each had a non-significant Levene’s test. Results associated with
each analysis can be found in Table 4.

Hypothesis 2 predicted that individuals classified as having high anxiety would
engage in greater social media usage than those classified as having low anxiety. Results
of the first independent samples ¢ tests indicated that TUQ scores did not differ
significantly as a function of anxiety grouping. Social media use among the high anxiety
group (M =7.18, SD = 3.12) was similar to that of the low anxiety group (M = 6.61, SD =
3.12); t(160) = 1.16, p = .25, d = 0.18, 95% CI [-.13, .49]. The data from the present
sample do not support the second hypothesis.

Hypothesis 3 predicted that individuals classified as having high anxiety would
report poorer overall sleep quality relative to those classified as having low anxiety.

Results of the second independent samples ¢ tests indicated that PSQI scores differed as a
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function of anxiety grouping. Overall sleep quality was worse for women in the high
anxiety group (M = 10.27, SD = 3.29) relative to those in the low anxiety group M = 7.39,
SD =3.29,196)=4.31, p <.001, d=0.88, 95% CI [.46, 1.29]. The data from the present

sample lend support to the third hypothesis.

Table 4
Results of the Bonferroni Corrected Independent Samples t Tests Associated with H> & H3

Comparison Mean Standard t df Cohen’s d
Difference Error

TUQ 0.57 0.493 1.16 160 0.18

PSQI 2.88 0.669 4.31 96 0.88

Note. GAD-7 = Generalized Anxiety Disorder scale. PSQI = Pittsburgh Sleep Quality Index. SMUQ =
Social Media Use measured by the Technology Use Questionnaire (TUQ). Bolded values represent
significance.

Research Question 1
Research question one asked if the relationship between social media use and
overall sleep quality could be moderated by anxiety grouping. A moderated multiple

regression analysis was performed to address such, wherein PSQI scores were predicted
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from mean-centered TUQ scores, anxiety grouping coded for effect with the low anxiety
group coded with -1 and the high anxiety groups coded with 1, and an interaction term
calculated by multiplying the mean-center TUQ scores by the value used to code anxiety
grouping. Multicollinearity statistics were within acceptable ranges with tolerance values
for all variables being greater than .2 and variance inflation factors all being less than 10.

The three factor model predicting overall sleep quality from social media use,
anxiety grouping, and the interaction of social media use and anxiety grouping was
significant beyond what would be expected by chance, with 16% of the variance in
overall sleep quality being explained by the three factor model; (3, 94) = 6.16, MSE =
68.05 p =.001, R* = .16, 90% CI [.05, .26]. Among the predictors, only anxiety grouping
had a significant partial effect in the model (p <.05). Given the absence of a significant
partial effect of the interaction term, no further analyses were conducted. Please see
Table 5 for the full regression statistics related to the moderated multiple regression

analysis.



Table 5

Multiple Regression Predicting Overall Sleep Quality

Predictor Zero-order r B Sr p
TUQ .05 .03 .03 75
Anxiety Grp 40 40 40 <.001
TUQxAnxiety Grp .05 .04 .04 .70

Note. Exact p values are for the unique effects of the predictors. Bolded values
represent significance.

34
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CHAPTER 1V
DISCUSSION

The present project aimed to explore the possible moderating influence of anxiety
status on the relationship between sleep quality and social media use among women
college students. Based on previous research (e.g., Chen et al., 2018; Diefenbach &
Anders, 2021; Elhai et al., 2017; Franzen et al., 2010; Hale & Guan, 2015; Kaufmann et
al., 2017; Midgley et al., 2021; Muazzam &Ahmad, 2017; Oberst et al., 2017; Pontes et
al., 2018; Ricard et al., 2018; Simor et al., 2019) the following hypotheses were
considered: Sleep quality would be negatively related to social media use, women with
greater anxiety would report greater social media use than those with lower anxiety,
women with greater anxiety would report worse sleep quality than those with lower
anxiety, as well as an exploratory analysis of whether anxiety status would moderate the
relationship between social media use and sleep quality such that those with greater
anxiety would show a more negative relationship between social media use and overall
sleep quality.

Overall, this project found that sleep quality was worse for women who endorsed
greater degrees of anxiety. In contrast to previous research, no significant relationship
between sleep quality and social media use was observed. A model predicting overall
sleep quality from social media use and anxiety grouping revealed that only anxiety

grouping had a significant partial effect in the model. The data utilized for this project do
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not support the model represented in Figure 1. The findings associated with the three
variables contemplated within this study are discussed in the following sections.

Sleep Quality and Anxiety Status

Results from an independent samples ¢ test indicated that overall sleep quality
scores differed as a function of anxiety grouping. Overall sleep quality was worse for
women in the high anxiety group relative to those in the low anxiety group. The data
from the present sample lend support to the third hypothesis explored within this study,
and this finding aligns with the existing solid body of research supporting such
(Diefenbach & Anders, 2021; Fardouly et al., 2017; Kircaburun et al., 2020; Park & Suh,
2020). Furthermore, the instruments utilized to gather data related to these two variables
are well established psychometric tools that measure generalized anxiety disorders and
overall sleep quality, therefore yielding more reliable results (Buysse et al., 1989;
Mollayeva et al., 2016). This finding adds further evidence for a link between anxiety and
sleep quality and highlights the need to address sleep concerns among women college
students who are experiencing increased symptoms of anxiety.

Anxiety disorders are a common mental health problem in the United States
(Bandelow & Michaelis, 2015), and insufficient sleep is known to have several negative
implications for overall health. Increased anxiety might become disproportional to reality
and persistent symptoms can affect people both emotionally and physically (Bandelow &
Michaelis, 2015). Daytime sleepiness, sleep deprivation, irregular sleep schedules and

elevated anxiety symptoms are often reported by college students which can exacerbate
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challenges to healthy sleep and overall mental health status (Curcio et al., 2006; Fang et
al., 2019; Troynikov et al., 2018; Tsuno et al., 2005; Wolfson & Carskadon, 1998). Asa
result, understanding and addressing the links between anxiety and sleep can be
fundamental to enhance physical and emotional wellness from a more integrative
perspective.

Given this study’s findings that anxiety and sleep quality tend to covary among
college student women, mental health care providers who work with this population
should take care to address sleep problems among those who present for the treatment of
anxiety or vice versa. Cognitive behavioral therapy for insomnia is the gold standard in
evidence-based psychotherapies for addressing the common sleep concerns which tend to
accompany many psychiatric illnesses, including anxiety disorders. Longitudinal data
demonstrates that it is efficient, superior to medication in terms of long-term maintenance
of treatment gains, and it has been demonstrated to be effective at improving sleep
quality even among populations with unaddressed or uncontrolled symptoms of
psychopathology, such as depressed mood and heightened baseline anxious arousal
(Cheng et al., 2019; Mitchell et al., 2012; Siebern & Manber, 2011; Wu et al., 2015).
Greater utilization of this treatment in college counseling centers or student health centers
would likely be of great benefit to those students being treated in those settings.

Social Media Use, Anxiety Status, and Sleep Quality
Bivariate comparisons revealed no significant associations between overall sleep

quality and social media use scores. Likewise, social media use did not differ as a
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function of anxiety grouping. These findings were unexpected given the overwhelming
evidence in the literature linking between social media use to sleep difficulties as well as
other mental health outcomes, like anxiety (e.g., Chen et al., 2018; Diefenbach & Anders,
2021; Elhai et al., 2017; Franzen et al., 2010; Hale & Guan, 2015; Kaufmann et al., 2017;
Midgley et al., 2021; Muazzam &Ahmad., 2017; Oberst et al., 2017; Pontes et al., 2018;
Ricard et al., 2018; Simor et al., 2019). A careful examination of the psychometric
properties of the tools used in the study offer a clue as to why this project yielded those
surprising results.

The most likely culprit of the null social media use findings observed in this study
was the very poor internal consistency of the TUQ. The internal consistency of a survey
instrument captures the extent to which its constituent items are measuring the same
construct (Henson, 2001). It is estimated using Cronbach’s a, with higher values denoting
better internal consistency. Acceptable values of the a coefficient range from 0.70 to 0.95
(Tavakol & Dennick, 2011); however, the observed a coefficient associated with the
TUQ data from the present sample (a = .28) was well below this value. Given this, the
TUQ cannot be assumed to be a reliable measure of social media among this sample, so
the null findings related to such are likely not that meaningful.

It is unclear from the present data why the TUQ demonstrated such a poor internal
consistency relative to what was reported in earlier work; however, there are some
conceptual issues inherent in the instrument’s design which might help explain its poor

reliability. As it was employed here, a critical assumption inherent in the instrument is
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that the use of one social media platform will generally be positively associated with the
use of all others. Conceivably, this may be a flawed assumption for a few reasons. First,
social media users may have preferred social media platforms wherein most of their
online time is spent. Additionally, if a large amount of time is spent one or two platforms,
then shorter amounts of time would be available to spend on other platforms. As such,
given the scoring scheme offered by Vannucci and colleagues (2017), total scores would
be more influenced by the number of social media platforms a given respondent accesses
rather than the amount of time spent on all accessed platforms in total. For example,
someone who is only uses only one social media platform but uses it for ten hours in a
day would receive a total score a 4 on the instrument, whereas another user who uses all
eight platforms for an hour each would receive a total score of 8. This is problematic if
social media use is meant to be measured solely as a function of time spent on such.

A further exploration of the literature associated with the TUQ reveals some
hitherto unaddressed issues related to its use in research. First, while the adaption of the
TUQ that was employed in the present project was consistent with what was reported by
Vannucci and colleagues (2017), other studies have used this instrument very differently.
For example, a careful review of the methods provided in Ohannessain and colleagues
study (2021) indicated that they used different scaling for items (i.e., a nine-point Likert
scale, instead of a seven-point Likert scale) and calculated averages instead of sums to
capture social media use. Adding further confusion to this puzzle, of the six published

studies that have utilized the TUQ as a measure of tracking technology/social media use,
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only the 2017 paper authored by Vannucci and colleagues reported an estimate of internal
consistency for the instrument (i.e., a = .86; Ohannessain, 2009; Ohannessain et al., 2021;
Ohannessain & Vannucci, 2021; Vannucci & Ohannessain, 2019; Vannucci et al., 2017;
Vannucci et al., 2018). If the TUQ is to be used in further work examining social media
use, more work should be done to standardize its use as well as to clarify its psychometric
properties.

Limitations and Future Directions

To better clarify the relationships between social media use, anxiety status, and
sleep quality, future work should consider approaches which could address the limitations
inherent in this study. Included among these are limitations of sampling and method.
With respect to sampling, the current study utilized a geographically constricted
convenience sample which was predominately made up of White participants. The
generalizability of research findings to a broader population of interest rests in part on the
representativeness of population characteristics within the recruited sample (McEwan,
2020). As such, the findings discussed herein may have limited generalizability to all
college student women as the sampling method can be assumed to have likely produced a
biased sample. Future studies might consider utilizing other approaches to improve the
representativeness of their samples such as broadening recruitment efforts to include
students from other universities around the US (or the world), and to gather large enough

samples such that differences in race and/or ethnicity might be explored.
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With respect to method, this project utilized a cross-sectional and correlational
design. While this might not be considered a limitation given the aims of this project, this
type of design is quite limited in its ability to determine causality of trends identified
within the data (Rutter, 2007). For example, no causal inference can be made related to
the strong associations observed herein between and anxiety and sleep quality.
Association is necessary for causality to exist, and non-experimental research is helpful
in establishing that associations between variables seem to naturally occur. To probe
questions related to the causality, however, studies with experimental or quasi-
experimental designs are required (Bleske-Reschek et al., 2020; Rutter, 2007). Future
studies interested in determining the effects of social media use on sleep quality and
mental health outcomes should ideally utilize longitudinal experimental or quasi-
experimental designs. While it would be questionable from a perspective of research
ethics to perform a study featuring any design which could potentially inflict harm upon
participants (i.e., using an experimental or quasi-experimental design to determine if the
various outcome measures discussed herein would worsen with experimentally
manipulated increases in social media use), studies framed with the goal of determining if
experimentally manipulated reductions in a priori social media use could improve said
outcomes would perhaps be a fruitful approach for future research.
Additional limitations related to method involve this project’s reliance on

retrospective self-report measures. Apart from the above described issues with the TUQ,

retrospective self-report measures tend to suffer from a greater degree of measurement
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bias relative to other forms of measurement which might be utilized in a study such as
this (Kurina et al., 2013; Parry et al., 2021). There are other means of measurement that
could be used to gain a better understanding of variables of interest. For instance, social
media use tracking apps or experience sampling methods might be useful in monitoring
social media use (Parry et al., 2021). Likewise, nighttime actigraphy or physiological
recordings might useful in examining sleep quality (Kurina et al., 2013). Regarding
anxiety or other mental health related outcomes, individual differences in the
biopsychosocial factors which maintain these phenomena are so heterogeneous that
broadly reliable physiological or behavioral methods of such are elusive. Regardless,
there are other more comprehensive self-report measures that could be utilized. For
example, the Beck Anxiety Inventory (BAI) or the State-Trait Anxiety Inventory (STAI)
could provide a more nuanced measure of anxiety than the GAD-7 (Beck et al., 1988;
Spielberger et al., 1983). Alternatively, one could measure personality factors thought to
be a common risk factor for many types of psychopathology, such as neuroticism, using a
number of well-established measures like the NEO Personality Inventory Revised,
International Personality Item Pool NEO, or their shorter versions (Costa & McCrae,
2008; Goldberg et al., 2006). In sum, future projects could reduce measurement bias by
employing additional or alternative methods of measuring social media use, sleep, and

anxiety.
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Conclusion

Social media use is ubiquitous in modern society, and will likely remain so for the
foreseeable future. Given that the extant literature demonstrates alarming associations
between social media use and a host of factors which are known to adversely affect
health and wellbeing, further work needs to be performed to clarify whether or not social
media use is contributor to or consequence of negative health outcomes. This will be
especially important if we are to address the needs of those seemingly most vulnerable to
the negative health outcomes associated with social media use, like young women. The
present study adds further evidence of the link between anxiety and sleep quality among
college student women and highlights critical issues related to the measurement of social
media use in research. Future studies should address the limitations described herein so
that a more comprehensive understanding of the associations between social media use,

sleep quality, and anxiety might be developed.
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APPENDIX B

The Technology Use Questionnaire

Indicate how much time you spend using each social media platform on a typical day:

e YouTube
0 =none
0.5 =less than 1 hr
1 =about 1 hr
2 =about 2 hr
3 =about 3 hr

4 =4 or more hrs

e Facebook (Meta)

0 =none

0.5 =less than 1 hr
1 =about 1 hr

2 =about 2 hr

3 =about 3 hr

4 =4 or more hrs

o Pinterest

0 =none

0.5 =less than 1 hr
1 =about 1 hr

2 =about 2 hr

3 =about 3 hr

4 =4 or more hrs

e [Instagram

0 =none

0.5 =less than 1 hr
1 =about 1 hr

2 =about 2 hr

3 =about 3 hr

4 =4 or more hrs



Snapchat

0 =none

0.5 =1less than 1 hr
1 =about 1 hr

2 =about 2 hr

3 =about 3 hr

4 =4 or more hrs

TikTok

0 =none

0.5 =less than 1 hr
1 =about 1 hr

2 =about 2 hr

3 =about 3 hr

4 =4 or more hrs

Twitter

0 =none

0.5 =less than 1 hr
1 =about 1 hr

2 =about 2 hr

3 =about 3 hr

4 =4 or more hrs

WhatsApp

0 =none

0.5 =1less than 1 hr
1 =about 1 hr

2 =about 2 hr

3 =about 3 hr

4 =4 or more hrs
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