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Abstract
The prevalence of adolescent depression in the United States is increasing as adolescents’
use of electronic screen devices increases. Some studies have found associations between
screentime and adolescent depression, and other researchers have posited that screentime
is not intrinsically harmful. High screentime in African American adolescents may place
them at risk for worse depressive symptom outcomes, but the relationship between
screentime and depressive symptoms for this population is unknown. The three research
questions of this study addressed whether there is a relationship between screentime and
depressive symptoms in African American adolescents and whether sleep duration and
the frequency of physical activity mediate the relationship, controlling for age and sex.
This quantitative correlational study used the 2019 Youth Risk Behavior Survey. The
conceptual framework presupposed that screentime can predict depressive symptoms and
that sleep duration and frequency of physical activity potentially mediate the relationship
between the two variables. The binary logistic regression and mediation analyses results
indicated screentime as a significant but weak predictor of depressive symptoms.
Exposure slightly lowered the likelihood of depressive symptoms [(OR = .948, 95% ClI
(.908, .990)]. Only sleep duration was a significant partial mediator of small effect
[Effect =.006, CI (.001, .013)]. There are likely stronger predictors of depressive
symptoms than screentime, but education on sleep hygiene, monitoring of screentime and
depressive symptoms, and advocacy for online safety are needed. Social change amid
technological advances requires ongoing research on how screentime can preserve the

benefits of socializing, learning, and entertainment while protecting mental health.
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Section 1: Foundation of the Study and Literature Review
Introduction

Depression is one of the leading global causes of disability among adolescents
(World Health Organization [WHO], 2021). In the United States, the rate of depression
among adolescents has been increasing (Lu, 2019; Mojtabai et al., 2016; Twenge,
Cooper, et al., 2019; Yang et al., 2020). The increasing prevalence of adolescent
depression parallels the increasing proliferation of smartphones since 2012 (Odgers &
Jensen, 2020; Twenge, 2020b). The simultaneous positive trends have raised raise public
health concerns about whether increased time spent using screen-based digital devices
impacts adolescent depression outcomes.

Moreover, the COVID-19 pandemic transpired within a technological context
whereby portable electronic screen devices and internet access were ubiquitous.
Temporary government orders to stay at home, temporary transitions to online learning,
and requirements for social distancing all contributed to increased reliance on digital
media among adolescents for entertainment, socialization, and education (Nagata et al.,
2022a). The increase in weekly recreational screentime for American adolescents from
25.9 hours in 2018 to 28.5 hours in 2020 indicated increasing exposure (Wagner et al.,
2021). The growing prevalence of screentime during the pandemic added to existing
public health concerns about its impact on adolescent mental health (Hattersley et al.,
2009; Twenge, Martin, et al., 2019).

African American adolescents (AAA) daily use electronic screen devices for 2

hours longer for recreational purposes than their White counterparts (Rideout et al.,



2022), and have lower treatment rates for depression (Lu, 2020). Therefore, it is
important to investigate whether screentime has an impact on depressive outcomes for
AAA to inform public health recommendations that reduce their risk of screen-related
depressive symptoms. Furthermore, it is important to investigate whether sleep duration
and frequency of physical activity impact the relationship between screentime and
depressive symptoms to inform the scaling up of public health guidance,
communications, and interventions among AAA for adequate sleep and physical activity
as protective factors against depression.

Adolescence is a crucial period for brain development, emotional and intellectual
maturity, and psychosocial development (Moukaddam et al., 2019). Undiagnosed and
untreated depression can have adverse acute and long-term impacts on adolescents.
Public health strategies to prevent depression, especially among AAA, are critical to
reducing their likelihood of experiencing impaired functioning in school, interpersonal
challenges in adulthood, the onset of other mental health disorders, lowered likelihood of
future employment, an increased risk of developing chronic illnesses or committing
suicide, poor social functioning, and poor school and work performance (Moukaddam et
al., 2019; Mullen, 2018; WHO, 2021). Therefore, positive social change for a better
quality of life and mental health outcomes for AAA can be achieved by avoiding the
onset of depression.

The first section will highlight the background and describe the problem, outline
the purpose of the study and research questions, provide the conceptual framework and

relevant literature, and detail the scope and limitations of the study.



Background

The research literature does not provide conclusive evidence about the heightened
concern among parents and researchers that increasing screentime causes depression in
adolescents. There is a dearth of longitudinal and experimental studies on adolescent
depression and screentime (Odgers & Jensen, 2020). Most available data on adolescent
screentime and depressive symptoms are cross-sectional data and do not qualitatively
explore perceptions of adolescents about how their screentime influences their mental
health. Correlational studies are the primary research design used to investigate the
associations between screentime and adolescent depression in current literature. The
detection of positive associations in some studies (Boers et al., 2019; Nagata et al.,
2022a; Twenge, Joiner, et al., 2018) is weakened by the findings of literature reviews that
determine that the detected positive associations between increasing screentime and
increasing prevalence and severity of adolescent depression have small effect sizes, and
little accounting for relevant mediating factors of the association (Odgers & Jensen,
2020; Orben, 2020; Sanders et al., 2019). For example, according to Twenge and
Campbell (2018), adolescents 14-17 years who spend greater than 7 hours daily exposed
to screen devices are 2 times more likely to be diagnosed with depression compared to
adolescents who are only exposed to 1 hour daily of screentime. However, the effect size
is small (d = .23). According to Twenge and Joiner (2018), adolescents who use screen
devices such as smartphones have a higher likelihood of experiencing high depressive
symptoms, but the increases in depressive symptoms in females between 2010-2015

were of small effect (d = 0.27). Therefore, there is a need to build evidence for the
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relationship and implications of screentime on adolescent depressive symptoms. The lack
of definitive evidence in the literature complicates the translation of study results into
clinical and public health guidance for adolescents, their parents, and health care
providers.

Beyond weak detected associations, some studies detected no associations
between screentime and adolescent depression. For example, according to Przybylski and
Weinstein (2017), exposure to television, movies, videogames, computers, and
smartphones for 2-5 hours daily is not intrinsically harmful to adolescent mental health.
Additionally, Baiden et al. (2019) posited that excessive screentime was more likely
among the 40.9% of adolescents who already felt depressed, compared to the 40.3% of
adolescents who did not feel depressed. This underscores the need to investigate how
much screentime is healthy for adolescent mental health and the influence of underlaying
factors. For example, some adolescents use their screentime as a coping strategy to
relieve depression or to gain more knowledge about their related symptoms (Pretorius et
al., 2019).

The lack of a defined healthy duration of screentime has hampered the
development of both global and national standardized health guidelines in the United
States for screentime exposure in adolescents (Singh & Balhara, 2021). Therefore,
through this study, | sought to build evidence on the nature of the relationship between
screentime and adolescent depressive symptoms and associated mediating factors among
AAA. The study findings may inform the development of public health screentime

guidance for AAA to improve their mental health outcomes.



The Problem

In the United States, the prevalence of depression among adolescents has been
increasing (Lu, 2019) and is purportedly linked to increasing screentime (Twenge,
2020b). It is not clear how screentime effects depressive symptoms in a nationally
representative sample of AAA and which factors mediate the association in this
population. During the COVID-19 pandemic, AAA consumed a daily average of 10.6
hours of screentime, compared to only 6.98 hours for White adolescents (Nagata et al.,
2022a), and this may have put AAA at risk for worst outcomes for depression due to their
poor mental health seeking for diagnosis and treatment of depression (Fan et al., 2022).
As early as ages 9-10 years, African American youth reported 1.58 more hours of daily
screentime than their White counterparts (Nagata et al., 2022b). Additionally, Black
adolescents with 12-month major depression are less likely to receive treatment both in
specialty mental health settings (65.2%) and in general medical settings (11.9%)
compared to their White peers, at 80.4% and 21%, respectively (Lu, 2020). The disparity
in AAA mental health seeking may indicate an underestimation of their burden of
depression (Fan et al., 2022). As screened electronic devices become more ubiquitous,
there is a need to examine whether there is a relationship between increasing screentime
and depressive symptoms in AAA.

The problem is serious because the disparity in the prevalence of major depressive
episodes among AAA (12.9%) compared to White adolescents (18.7%) in 2020 (National
Institute of Mental Health, 2022) may be an underestimation due to low mental health-

seeking behavior, thus potentially placing AAA at higher risk of worse outcomes.



Furthermore, although school is the context where 45.6% of AAA receive mental health
care (Lu, 2020), pandemic-related school and church closures lowered their access to
community-based mental health services needed for timely diagnosis and treatment
(DeSouza et al., 2021; Marques de Miranda et al., 2020). Additionally, the temporary
discontinuation of in-person mental health services and the lack of internet connection in
some households to virtually resume services placed adolescents at risk of having mental
health conditions remain untreated and of symptoms worsening while increasing the
likelihood of emergency room visits (Listernick & Badawy, 2021). Therefore, the impact
of screentime on depressive outcomes may be more consequential for AAA compared
with their White counterparts.

The rapid evolution of technology requires ongoing research specifically to close
the knowledge gap on the relationship between screentime and depressive symptoms and
mediators of the relationship within a nationally representative sample of AAA. The
closing of this gap through this study is pivotal to informing public health practice for the
development of guidance and interventions needed to address AAA screentime behavior,

and the increasing prevalence of depression in AAA.

The Purpose of the Study
The purpose of this quantitative, correlational study was to examine the
relationship between screentime and depression in AAA in the United States and the
mediators of that association, controlling for age and sex. The current literature is

inconclusive about the impact of screentime on adolescent depression and does not



explore the influence of mediators such as sleep and physical activity on the association

within a nationally representative population of AAA.

Research Questions and Hypotheses

The first research question was the following: What is the relationship between
screentime and depressive symptoms in African American adolescents in the United
States when controlling for age and sex? The null hypothesis was that there is no
relationship between the number of hours of screentime and depressive symptoms in
African American adolescents in the United States. The alternative hypothesis was that
there is a relationship between the number of hours of screentime and depressive
symptoms in African American adolescents in the United States.

The second research question was the following: What is the mediating impact of
sleep duration on the relationship between screentime and depressive symptoms in
African American adolescents in the United States when controlling for age and sex? The
null hypothesis was that the relationship between the number of hours of screentime and
depressive symptoms among African American adolescents in the United States is not
mediated by the number of hours of sleep. The alternative hypothesis was that the
relationship between the number of hours of screentime and depressive symptoms among
African American adolescents in the United States is mediated by the number of hours of
sleep.

The third research question was the following: What is the mediating impact of

frequency of physical activity on the relationship between screentime and depressive
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symptoms in African American adolescents in the United States when controlling for age
and sex? The null hypothesis was the relationship between the number of hours of
screentime and depressive symptoms among African American adolescents in the United
States is not mediated by the frequency of physical activity. The alternative hypothesis
was that the relationship between the number of hours of screentime and depressive
symptoms among African American adolescents in the United States is mediated by the

frequency of physical activity.

Conceptual Framework Overview

This study was grounded in the preposition that screentime can predict the
presence of depressive symptoms among AAA, and that the relationship between these
two variables can potentially be mediated by the number of hours of sleep and the
frequency of weekly physical activity. The current study is within the context of growing
concern about increasing adolescent exposure to electronic screen devices and
smartphones, which have become more ubiquitous (Odgers & Jensen, 2020). Adolescents
increasingly use screen devices to communicate with friends, learn something new, avoid
interactions with people, and to pass time (Schaeffer, 2019; Smith et al., 2020). A
positive association had been found between smartphone screentime and the fear of
missing out, which drives heightened screentime (Song & Kim, 2022). The increasing
integration of digital screen devices into the lives of adolescents as educational

requirements, tools for communication, and mechanisms of accessing entertainment



platforms (Odgers & Jensen, 2020) justifies the need for more investigation about its
impact on depressive symptoms.

Some researchers have found positive associations between screentime and
depression. However, deriving conclusive recommendations is a challenge because the
causal relationship remains unclear for AAA. Furthermore, the impact of mediating
variables on the relationship between screentime and depressive symptoms among AAA
is understudied. Therefore, the research questions of this study built upon existing
knowledge by seeking to investigate the relationship between the independent and
dependent variables, and the mediators of that relationship, specifically for a nationally
representative sample of AAA.

The conceptual framework in Figure 1 was constructed to depict the expected
relationships between the independent, dependent, and mediating variables.

Figure 1

Conceptual Framework of Screentime Impact on Depressive Symptoms

Mediating Variables
1. Eleep duration

2. Physical activity

Path & Path B
Independent variahle Dependent Variahle
Screentime Depressive symptoms
Path C




10
Nature of the Study

A quantitative, correlational research design was selected to address the research
questions in this study using binary logistic regression to examine the relationship
between screentime and depressive symptoms in AAA, controlling for age and sex, and
mediation analysis to examine the effects of sleep duration and the frequency of physical
activity on the relationship. Binary logistic regression is appropriate for predicting the
presence of the outcome variable based on the values of the predictor variable. Mediation
analysis is appropriate for examining how the presence of third mediating variables
impacts the relationship between the predictor and outcome variables.

For this study, the dependent variable, depressive symptoms, was a feeling of
sadness or hopelessness consistently for 2 weeks or more over the past year. The
independent variable, screentime, was the number of hours spent playing games,
watching videos, texting, or using social media via a smartphone, computer, Xbox,
PlayStation, iPad, or other tablet for recreational purposes on an average school day. The
covariates were age, measured in years, and sex, defined as being male or female. The
mediating variables were sleep duration measured by the number of hours of sleep an
adolescent gets on an average school night, and physical activity measured as the number
of days an adolescent was physically active for at least 1 hour during the past week.

Secondary data from the 2019 Youth Risk Behavior Survey collected by the
Centers for Disease Control and Prevention (CDC) were used for this cross-sectional
investigation, and the analyses were conducted using version 28 of the SPSS statistical

software.
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Literature Search Strategy

The Walden University Library, Google Scholar, Embase, ProQuest Central,
PubMed, Science Direct, APA Psycinfo, and Taylor and Francis Online were used to
source current literature for the investigation of the research problem. Peer-reviewed
journals sourced articles using combinations of the key terms adolescents, teenage,
depression, depression risk factors, depression protective factors, mediators of
depression, screentime and depression, excessive screen time, screen-based media, media
use, technology and adolescent depression, sleep deprivation, sleep and depression,
sedentary time, COVID-19 and adolescent depression, adolescents or teenagers or young
adults, adolescent mental health, and depression in African American or Black
adolescents. Searches were limited to full-text peer-reviewed scholarly journals and
articles written between the years 2017 and 2022. Article alerts with these criteria were
set up for the journals. The snowball method also sourced additional journal articles from

the reference section of each article.

Expanded Conceptual Framework
The conceptual framework for this study indicated that increased exposure to
screentime causes an increase in depressive symptoms among AAA, and that the
relationship between these two variables is mediated by the number of hours of sleep and
the frequency of weekly physical activity. This concept is linked to the phenomena of
simultaneous increases in adolescent depressive symptoms and screentime after the

introduction of the smartphone. The smartphone with internet access was released in
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2007, and by the time it saturated the market in 2012, the prevalence of depressive
symptoms among adolescents began to sharply increase (Twenge, 2020a, 2020b). For
Black adolescents, depressive symptoms increased from 14% in 2012 to 19% in 2015
(Twenge, Joiner, et al., 2018).

As screentime increased, in 2018, 54% of American adolescents 13—-17 years of
age were concerned that they spent too much time on mobile phones and 52% attempted
to reduce their use (Jiang, 2018). As adolescents age, they evaluate that they spend too
much time exposed to screen devices (Smith et al., 2020). Despite this perception,
adolescents spend on average 3.2 hours of their daily entertainment screen use on
watching videos or television, with 24% using YouTube most frequently (Rideout et al.,
2022). This high screentime behavior is believed to be the driver of adolescent
depression.

Dr. Jean Twenge, an American psychologist, has conducted numerous studies on
the linkage between screentime and mental health among adolescents. Her research
findings indicate that higher screentime among adolescents makes them significantly
more likely to experience higher symptoms of depression (Twenge, Joiner, et al., 2018).
Further, screentime on electronic devices is associated with higher odds of a short
duration of sleep (Hisler et al., 2020; Twenge et al., 2017), and portable screen devices
are more strongly associated with sleep duration (Twenge, Hisler, et al., 2019).
Additionally, more time spent using social media, the internet, text messaging, and
gaming via screen devices among adolescents is associated with lower self-esteem, life

satisfaction, and happiness (Twenge, Martin, et al., 2018). Adolescents ages 14-17 years
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who consume 7 or more hours of screen activity daily are 2.39 times more likely to ever
be diagnosed with depression (Twenge & Campbell, 2018).

Despite conflicting evidence about the relationship between adolescent screentime
and depressive symptoms, in response to the sharply increasing prevalence of depression,
especially among girls in the United States, “for which no one has found a plausible
alternative explanation,” Twenge and coauthors noted that “these associations should not
be dismissed” (Twenge et al., 2020, p. 348).

Under this conceptual framework, screentime has been defined as the number of
hours an adolescent spends watching television, videos, or playing video games on
television and using a computer, cellphone, portable video game, and other electronic
devices for recreational purposes on an average weekday (Twenge, Hisler, et al., 2019).
The depressive symptoms definition includes life feeling meaningless, not enjoying life
in comparison to others, the future seeming hopeless, feeling like one cannot do anything
right, feeling like one’s life is not useful, and feeling like it is not good to be alive
(Twenge, Joiner, et al., 2018).

Previous studies have applied this conceptual framework to examine the impact of
various types of screen devices on depressive symptoms among Japanese adolescents
(Kidokoro et al., 2022), to examine the impact of screentime on various measures of
psychological well-being beyond depressive symptoms among both American children
and adolescents (Twenge & Campbell, 2018), and to explore the association between
screentime and depressive symptoms among adolescents in the United Kingdom using

time diaries (McAllister et al., 2021). However, the dearth of studies conducted within
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nationally representative samples of AAA created an opportunity for the application of
this conceptual framework to answer the research questions of this study. Therefore, the
current study sought to build on the existing literature to better understand the
relationship between screentime and depressive symptoms within the target population of
AAA.

This conceptual framework is useful for understanding the current context of
screentime among the current generation of adolescents who do not have experiences of
life without exposure to technology and digital media (Anderson & Jiang, 2018). All
types of screens, including televisions, tablets, smartphones, computers, and video game
consoles, are increasingly becoming a pervasive part of the lives of American adolescents
as they spend more time online (American College of Pediatricians, 2020; Odgers &
Jensen, 2020). The framework is needed to answer the research questions on whether
depressive symptoms in AAA are linked to screentime and understanding the role of

sleep and frequency of physical activity in that association.

Literature Review
Prevalence of Depression in Adolescents
Depression is one of the global leading causes of disability among adolescents
aged 10-19 years of age (WHO, 2021). The global prevalence of clinically elevated
depressive symptoms is 25.2%, which represents 1 in 4 adolescents (Racine et al., 2021).
In the United States, adolescent depressive symptoms have been quickly increasing in

prevalence (Keyes et al., 2019), with sharp increases since the saturation of the market
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with smartphones in 2012, compared to prior decades when depressive symptoms were
decreasing or stable (Twenge, Joiner, et al., 2018).

The increased prevalence of depressive symptoms in American adolescents is not
the only public health concern. Severe impairment related to depression also increased
from 2.2.% to 4.1 % in boys and from 9.8% to 12% in girls between 2016 and 2019,
respectively (Substance Abuse and Mental Health Services Administration [SAMHSA],
2019). Additionally, between 2010 and 2015, adolescent females in the United States
accounted for 58% of the increase in depressive symptoms (Twenge, Joiner, et al., 2018).
This disparity by sex indicated that sex is a variable that should be accounted for in the
analysis of this study.

Depression is a common mental health condition that impacts 4.1 million
American adolescents ages 12—17 years (17% of the national population), 18.7% of
which are White, 15.7% of which are Hispanic, 13.9% of which are Asian, and 12.9% of
which are Black or African American (National Institute of Mental Health, 2022).
Although AAA account for the smallest proportion of depressed adolescents, depressive
episodes are significantly increasing within this subpopulation. Between 2010 and 2016,
the lifetime prevalence and past-year prevalence of major depressive episodes (MDE) in
AAA were 12.57% and 8.08%, respectively (Zhang et al., 2021). According to
SAMHSA, in 2016, the prevalence of depressive episodes among AAA was 9.1%, and by
2019, the prevalence increased to 11.4% (SAMHSA, 2019).

The burden of depression among AAA may be underestimated due to

underreporting and low health care-seeking behavior. Between 2010 and 2016, only
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29.17% of AAA received specialty mental health services (Zhang et al., 2021). Between

2011 and 2016, AAA were less likely to receive treatment (34.9%) compared to White
peers (38.7%; Lu, 2019). This phenomenon mimicked the findings of racial disparities in
mental health care in many studies (Alegria et al., 2010; Elster et al., 2003; Lu, 2017),
and the sociocultural and mediating factors that contribute to this trend warrant further
investigation (Keyes et al., 2019). AAA have poor mental-health-seeking behaviors due
to the social norm of stigma about mental health conditions, distrust of the health system,
lack of culturally diverse providers, poor therapeutic relationships, unsupportive attitudes
toward mental health seeking, lack of insurance or underinsurance, belief that therapy is
unnecessary, challenges with self-expression, and lack of knowledge about depression
(Clement et al., 2015; Cook et al., 2017; Fan et al., 2022; Hannor-Walker et al., 2020; Lu,

2020). These factors may contribute to worse mental health outcomes for AAA.

Depression as a Public Health Issue for African American Adolescents

Among the African American population, in the absence of mental health seeking,
alternative practices are adopted. The social norm of coping with depression includes
cultural, spiritual, and creative practices such as prayer, dancing, listening to music, and
poetry, as well as spending time with family, to cope with and conceal depression
(Conner & Yeh, 2018; Hannor-Walker et al., 2020). This population highly values
religion, which is associated with lowered utilization of mental health services because

help-seeking behavior may be perceived as incongruent with sociocultural norms and
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values (Lukachko et al., 2015). These factors impede public health interventions to
prevent the onset of mental conditions such as depression among AAA.

Barriers to mental health seeking in this population threaten to worsen depressive
outcomes. The barriers to care include the perceptions of parental caregivers that mental
health issues are nonexistent or not serious, the assertion of primary providers that mental
health challenges are only temporary phases that do not require additional support
services, and cultural beliefs that African Americans are resilient to mental illness
(Planey et al., 2019). Additionally, negative coping strategies include the use of illicit
drugs, self-harm, harmful sexual activity, and isolation (Hannor-Walker et al., 2020).
Compounding these barriers are the experiences of racial discrimination among African
American and Afro-Caribbean adolescents, a cultural experience that is associated with

both lifetime and 12-month major depression in this subpopulation (Pachter et al., 2018).

Characterization of Major Depressive Disorder

Depression, clinically known as major depressive disorder (MDD), is a mood
disorder that is characterized in the fifth edition of the Diagnostic and Statistical Manual
of Mental Disorders (DSM-5) by feeling depressed and loss of interest within a 2-week
period that is not attributable to any other medical condition or substance, as well as four
or more symptoms such as difficulty sleeping or concentrating, feelings of fatigue or
worthlessness, changes in weight, and thoughts of suicide (American Psychiatric
Association, 2013). The variation in symptom presentation of depression among

adolescents is a challenge, and MDD is often underdiagnosed and undertreated in



18

adolescents (Mullen, 2018). Younger adolescents aged 12 years may present with low
self-esteem and feelings of hopelessness or guilt, while adolescents aged 13-18 years
may present with increases in irritability, impulsivity, declining school performance,
sleep disturbances, and suicidality (Mullen, 2018). The onset of depression is common
during adolescence, and symptoms of MDD may be episodic with episodes within 2
weeks, or recurrent with episodes of symptoms separated by a minimum of 2 months
(American Psychiatric Association, 2013). Symptoms of depression in adolescents may
be overlooked due to irritability and mood instability that are common during this life
phase (Petito et al., 2020).

The prevalence of major depressive episodes (MDESs) among adolescents ages
12-17 years is increasing in the United States. Adolescents aged 14-15 years are 1.71
times more likely and those aged 1617 years are 1.99 times more likely to experience
MDE (Lu, 2019). This underscores that age is an important variable to account for in the
analysis. In 2019, the national Survey on Drug Use and Health revealed that 23% of
adolescent females and 8.8% of adolescent males had an MDE (National Institutes of
Health, 2021). This indicated that sex is also an important control variable. According to
the 2020 iteration of the same survey, 17% or 4.1 million American adolescents ages 12—
17 years experienced an MDE within the previous year, a sharp increase from 5.7% or
1.4 million in 2010 (SAMHSA, 2011, 2020). Data from the SAMHSA National Surveys
on Drug Use and Health indicate an increase in MDE prevalence from 6.4% among non-
Hispanic Black adolescents in 2010 compared to 11% in 2018. According to the 2020

National Survey of Children’s Health, of the 4.1% of adolescents who had ever been
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diagnosed with depression, 3.4% were currently depressed, 1.5% to a mild degree, 1.5%
to a moderate degree, and 0.3% to a severe degree (U.S. Census Bureau, 2021).

Depression is especially a challenge among adolescent girls. Girls are more likely
to report MDE and mental health decline compared to boys (Chen et al., 2021; Fan et al.,
2022; Gul et al., 2021; Hawes et al., 2021; Liu et al., 2021; Magson et al., 2021; Marques
de Miranda et al., 2020; Racine et al., 2021), and are also more likely to access services
in a specialty mental health setting (Lu, 2020). The 52% increase in past-year MDE
among girls aged 12-17 years (from 8.7% in 2005 to 13.2% in 2017; Twenge, Cooper, et
al., 2019) and the 25.2% prevalence of MDE among adolescent girls, compared to 9.2%
in boys in 2020 (National Institute of Mental Health, 2022), indicate that sex is also a
covariate to account for in the analysis.

Increasingly, adolescents who experience depression are not receiving treatment
(Lu, 2019). In 2020, 58.4% of adolescents in the United States living with MDE, and
51.3% of the adolescents with severe impairments related to MDE did not receive
treatment within the previous year (National Institute of Mental Health, 2022).
Furthermore, the onset of depression in adolescence increases the likelihood of
experiencing MDD twofold and suicide attempts fivefold in adulthood (Weissman et al.,
1999). Therefore, depression is a serious public health concern for this population.

The impact of screentime on adolescent depression can have serious implications
for societal costs, including the costs of receiving health care, the costs of receiving
services from a mental health professional, medical exams, and medications. The non-

health-related costs of adolescent depression include loss of productivity and school
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absenteeism (Bodden et al., 2018). Therefore, depression in this population is a priority
public health issue.

In the current literature, studies have applied numerous scales to measure
depression such as the Center for Epidemiologic Studies Depression Scale, which
measures the frequency of symptoms such as trouble concentrating and crying spells
(Przepiorka & Blachnio, 2020). The National Comorbidity Survey for Adolescents has
also been applied which measures lifetime MDE as having a depressed mood or loss of
interest in daily activities for 2 or more weeks at any time while simultaneously having
four or more symptoms that indicate functional changes (Lu, 2019). Other studies have
measured depressive symptoms by asking about the perceptions of life seeming
meaningless, and the future seeming hopeless. Questions have also been asked about
whether a person felt it was good to be alive, and whether their lives were as enjoyable as
other people’s lives (Keyes et al., 2019). Other studies still have used structured
interviews for 12-month MDE based on the DSM-4 (Lu, 2020), the Reynolds Adolescent
Depression Scale, the Kesler Psychological Distress Scale, and the Children’s Depression
Inventory (Hawes et al., 2021). This approach of using scales and interviews based on
established definitions of the DSM allows for objective measures of the construct of
depression. However, the inconsistent use of scales across studies represents a weakness
in the literature approach.

Researchers have approached the analysis of depression by using correlational
designs such as Pearson’s chi-square test to identify bivariate associations and logistic

regression to assess predictors of MDE and the prevalence of MDE (Hertz et al., 2022;
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Lu, 2019; Zhang et al., 2021). These methodologies are consistent with the scope of this

study to answer the research questions for the population of AAA.

Adolescent Depression During the COVID-19 Pandemic

The doubling of the global pooled estimates of depressive symptoms to 25.2%
among adolescents at the start of the COVID-19 pandemic in 2020 compared to
prepandemic estimates suggests that 1 in 4 adolescents are experiencing such symptoms
(Racine et al., 2021). However, according to a Norwegian prospective longitudinal study,
having a history of prior mental health illness was a predictor of adolescent mental health
challenges during the pandemic (Hafstad et al., 2021). Additionally, pre-existing
internalizing problems increase the risk of depression (Hafstad et al., 2021; Kiss et al.,
2022). The acute increase in depressive symptoms during the pandemic indicated the
importance of accounting for the influence of exposure to pre-existing and external
factors on cross-sectional measurements of depressive symptoms.

During the pandemic in the United States, despite decreases in screening for
depressive symptoms among adolescents in primary care settings, the increase in the
positivity rate for depressive symptoms was a challenge (Mayne et al., 2021). According
to a study conducted within the Children's Hospital of Philadelphia’s primary care
network, there was a slight decrease in preventive visits for AAA (from 23.4% in 2019 to
21.6% in 2020; Mayne et al., 2021). However, the national trend of a 31% increase in
mental health-related emergency department visits among 12- to -17-year-old adolescents

in 2020, compared to 2019, is concerning (Leeb et al., 2020). These results are likely due
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to the closure of outpatient mental health services during the pandemic. Closures may
have also contributed to missed opportunities to identify and treat AAA with mild or
moderate symptoms of depression that did not present to emergency health services.

As technology continues to evolve, the ubiquity of electronic devices and
screentime is expected to continue increasing. According to the 2018 Pew Research
survey, 95% of adolescents in the United States have access to a smartphone or computer,
88% have access to a laptop or desktop computer at home, 89% own a smartphone, and
45% are nearly constantly online (Anderson & Jiang, 2018; Rideout & Robb, 2018). As a
result, daily total screentime among 13- to 18-year-old American adolescents increased
from 6.4 hours in 2015, to 7.2 hours in 2019, to 8.4 hours in 2021 (Rideout et al., 2022).
The rate of these increases during the pandemic was faster compared to the previous 4
years.

Adolescents are using online communication to support functions that they
traditionally performed offline, such as building friendships and intimacy and showing
affection. The prevalence of smartphone ownership among African American and White
American adolescents is the same, 94%, and desktop or laptop computer ownership was
similar for both racial groups, 89%, and 90%, respectively (Anderson & Jiang, 2018).
Furthermore, AAA aged 10-14 years engage in an average of 7.7 hours of screentime
daily (Nagata et al., 2022a). Among Black adolescents 1318 years of age, daily
screentime is 9.5 hours, compared to White counterparts with 7.5 hours daily (Rideout et
al., 2022). Furthermore, compared to the 91% of White counterparts with access to home

computers, 81% of Black adolescents ages 8-18 years had access to laptops or desktops
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at home in 2021 (Rideout et al., 2022). AAA have significantly higher screentime,

despite slightly lower access to computers, compared to their White counterparts.
Therefore, it is important to clarify how screentime impacts depressive outcomes in a
nationally representative sample of AAA, when controlling for age and sex (Baiden et al.,

2019; Lietal., 2019; Lu, 2019; Magson et al., 2021; Zhu et al., 2019).

Adolescent Use of Screens and Recommendations for Screentime

Screentime is defined as the duration of recreational time spent watching
television, playing video games, using the internet, using a smartphone, and engaging on
social media (Marciano & Camerini, 2021). Passive screentime is defined as the number
of hours on average spent consuming videos on electronic mobile devices, consuming
news and websites, scrolling on social media, and watching television or movies (Rosen
et al., 2021). A review of current literature revealed that screentime is primarily measured
in the number of hours of use of electronic devices (J. Liu et al., 2022). However, there is
a lack of consensus on what constitutes too much screentime, though 3 hours or more is
the defined threshold of excess (Kann et al., 2014).

The use of online media is also known as internet use and smartphone use, which
encompasses a vast number of activities, including browsing the internet, checking
emails, using social media, and engaging in online gaming, whether for entertainment or
communicating (Shin et al., 2022). For online media use and screentime, the
recommended number of hours for adolescents on a daily or weekly basis is unclear.

Globally, there are no standardized defined times for maximal daily exposure to screen
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devices for adolescents set by the WHO (Singh & Balhara, 2021). The American College

of Pediatricians (2020) recommends that screen devices remain out of the bedroom and
that alternate forms of entertainment are pursued but offers no clarity for adolescent
screentime recommendations. Nationally, the United States does not have clear guidance
for adolescent screentime due to inconclusive or weak study results in the literature
(Singh & Balhara, 2021). However, the Canadian and Australian governments
recommend no more than 2 hours of daily exposure to screen devices for adolescents, and
the British government recommends that adolescents minimize the time they spend
engaging in sedentary behaviors such as screen use (Tremblay et al., 2016; Davies et al.,
2019).

During the COVID-19 pandemic, the guidance from the American Academy of
Child and Adolescent Psychiatry on the use of screen devices during the quarantine
period was for adolescents to have structured daily routines that limited their screen
entertainment (American Academy of Child and Adolescent Psychiatry, 2020). Despite
guidance for limiting screentime, exposure to screen media for entertainment purposes in
13-to-18-year-old adolescents has increased to 41% in 2021, compared to 29% in 2019
(Rideout et al., 2022). Besides virtual learning, internet-based technology is prevalent in
use for the maintenance of social connections among peers, gaming, and streaming
services. The COVID-19 pandemic, however, built on the previous trend whereby since
2010, adolescents have spent more time on new media screen activities and less time on
activities that do not involve screen devices (Twenge, Joiner, et al., 2018). The

proliferation of smartphones by 2012, combined with the increased ownership of
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smartphones at 73% in 2015, compared t037% in 2012, contributed to the increase in the
amount of time spent using electronic forms of communication for social interaction
among adolescents (Pew Research Center, 2017; Twenge, Martin, et al., 2018; Twenge,
Joiner, et al., 2018). This phenomenon is demonstrated by the average adolescent using
their smartphone for text messaging, going online, and using social media for 6 hours

daily (Twenge et al., 2019).

Screentime Among African American Adolescents

Among American adolescents, 46.1% play video or computer games, use
electronic screen devices to send text messages, or use social media on their smartphones
for reasons not related to school for or more hours every day (CDC, 2019b). Black or
AAA teens constitute 47.8% of highly exposed teens. Furthermore, 19.8% of adolescents
watch television for 3 or more hours daily. Black or African American teens constitute
31.6% of this rate (CDC, 2019b). Adolescents’ access to internet-enabled devices is
increasing, and in the current era of evolving technology, digital platforms, and
interactive software, media engagement behaviors are quickly changing. Research has
sought to improve the understanding of the impact of screen devices on mental health.
Investigating the impact on AAA is important considering Twenge et al. (2018) found
that adolescents who spend more time using screen devices and electronically
communicating are less happy and satisfied with their lives, and have lower self-esteem.

A systematic review of 70 previous studies revealed that the construct of

screentime has primarily been measured using parental reports, and self-reports from
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adolescents on the amount of time they engage in sedentary and screen-based activities
(Zink et al., 2020). The weakness of this approach is that it is subjected to recall bias of
the participants or their parents. Additionally, although there were common
conceptualizations of screentime, including watching television, using a computer, or
playing video games, the definitions were not standardized across studies (Zink et al.,
2020). The inconsistent measures of the construct indicated that the findings of individual
studies were only applicable to the operational definitions that were provided. For this
study, the use of cross-sectional survey data required the self-reporting of screentime,
which is supported by the literature, although it is not the most objective approach. The
operational definition of screentime for this study defined the scope of the interpretation

of the findings.

Conflicting Evidence

Some studies demonstrated linkages between the proliferation of smartphones and
declining mental health in adolescents (Keyes et al., 2019; Twenge, Joiner, et al., 2018).
According to Kiss et al. (2022), the amount of time spent watching music videos, text
messaging on a cellular phone, tablet, or computer, and using multiplayer video games
are predictors of increased depression (Kiss et al., 2022). Furthermore, according to
Twenge, Joiner et al. (2018), spending more time on screen devices significantly
increases the likelihood of depressive symptoms among adolescents in the eighth through
12" grades. Although the result of the study raised concerns about screentime and its

linkage to the growing prevalence of depression since 2010, the effect size of the
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association was relatively small. Additionally, there was no accounting for mediating
factors, particularly among AAA.

Not all studies, however, provided supporting evidence for the relationship between
screentime and depression in adolescents. Among Japanese adolescents, the number of
hours spent using mobile phones to search the internet, and play games and videos were
not associated with depression (Tamura et al., 2017). Although excessive internet use,
defined as the use of the internet for more than 4 hours per day, was associated with poor
quality of sleep, it was not found to be associated with high levels of depression among
Vietnamese adolescents (Nguyen et al., 2021). Moreover, according to Baiden et al.
(2019), as adolescents age, they are less likely to indulge in excessive screentime, but are
more likely to indulge if they are depressed. Exposure to television reports and social
media posts about the pandemic also did not significantly impact depressive symptoms in
adolescents (Magson et al., 2021). The mixed findings in the literature justify further
investigation of screentime and its mental health impact among the target population of

this study.

Potential Benefits of Screentime

As portable electronic devices continue to evolve, and adolescent online
interactions continue to increase, there is a need to continually investigate whether screen
exposure harms adolescent mental health. Given that 11.26% of adolescents in a
nationally representative sample were online consistently (Rutter et al., 2021), a constant

connection may have serious implications for their mental well-being. The inconclusive
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findings in the literature call for the generation of evidence to inform the development of
guidance for screentime, especially among AAA. AAA have higher exposure to
screentime, and lower accessibility to mental health services to identify and treat
depressive symptoms. Screentime may be highly beneficial to the mental health outcomes
of this population.

The current technological era also calls for the investigation of whether
screentime is protective against adolescent depressive symptoms. Notably, screen devices
can be used to help adolescents to cope with distress, boredom, and isolation, while social
media and online games can facilitate social connectivity and self-expression (Neset al.,
2021). Screentime may also be beneficial for creating, building, and maintaining
friendships, and improving social connectedness, particularly for adolescents who are not
well socially supported, or may have trouble with in-person socializing (Canadian
Paediatric Society, 2019).

Screen devices have also become a part of the treatment regimen for depression,
especially among the African American population. Faith-based webinars and
presentations on mental health matters were used to deliver interventions by phone and
computer during the COVID-19 pandemic (DeSouza et al., 2021). Therefore, in the
absence of in-person mental health services, screen devices may continue to be useful for
treating depression and encouraging medication adherence through apps and text
messages. The forwarding of reminders to adolescents can help them to avoid the
worsening of a mental health condition. Telehealth is an effective mechanism for treating

mental health conditions and is expected to continue playing a pivotal role in the delivery
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of mental health services, both during and beyond the COVID-19 pandemic (Listernick

& Badawy, 2021).

Sleep in Adolescents

Sleep deprivation is an issue that is common among adolescents and is
characterized by having less than 6 hours of sleep every night (Roberts & Duong, 2014).
Technology use is one of the risk factors for inadequate sleep among adolescents
(Fernandez, 2019; Gaarde et al., 2020). Furthermore, adolescents who spend more time
exposed to screen devices such as televisions, video game consoles, and portable
electronics are more likely to have fewer hours of sleep (Twenge, Hisler, et al., 2019).
Screen devices entered the bedrooms of adolescents for online engagements because
technology has become a pivotal part of their daily functioning (Fry, 2021). However,
sleeping with portable screen devices, having multiple electronics in the bedroom, and
having screen devices on before bed were noted as poor sleep hygiene practices that
shorten sleep duration among adolescents (Baiden et al., 2019; Kansagra, 2020).

In a study where African American or Black adolescents constituted 47.4% of the
sample, screentime used for social messaging, web surfing, watching television or
movies, and playing games. The results revealed that screentime was positively
associated with experiencing problems falling and staying asleep and was negatively
associated with having shorter sleep duration during the week. Furthermore, the three

types of sleep problems mediated the association between the four types of screen
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activities and depressive symptoms (Li et al., 2019). These results, however, have not
been replicated in a nationally representative sample of AAA.

The decline in sleep duration starting in 2012, has paralleled the period of the
increasing prevalence of smartphones (Twenge et al., 2017). Experiences of difficulty in
sleep onset have been attributed to frequent use of mobile phones, video games, social
networking, and music listening before bed (Arora et al., 2014). Moreover, the portable
nature of smartphones and handheld electronic devices makes the duration of their use,
particularly for social media, longer (Fernandez, 2019). The reduced number of hours of
sleep due to screentime is mainly driven by portable screen devices such as cellphones,
tablets, and handheld gaming devices, and not stationary devices like televisions and
gaming consoles (Twenge, Hisler, et al., 2019). At least one nocturnal awakening every
month due to mobile phones was found to make adolescents 3.51 times more likely to
have issues falling asleep within one year (Foerster et al., 2019).

Adolescents may get fewer hours of sleep because they use screen devices due to
boredom, or to occupy their leisure time as a mindless activity (Mazzer et al., 2018).
Such practices lower sleep duration and increase the frequency of insufficient sleep
because adolescents voluntarily go to bed later than they would like to, and find it
difficult to quit distracting activities on screen devices (Kadzikowska-Wrzosek, 2020).
However, it is important to note that some teens use their mobile phones as a sleep aid to
play relaxing music, listen to audiobooks, make phone calls, and view media, and social
media content that helps them obtain a state of calm before sleep (Hedin et al., 2020).

Therefore, it is important to consider how the duration of sleep because of exposure to
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screen devices mediates the relationship between screentime and depressive symptoms in
a nationally representative sample of AAA.

One multicounty meta-analysis found that studies in the United States primarily
used self-reports from adolescents and parental reports to measure sleep duration.
Additionally, instruments such as the School Sleep Habits Survey, the American College
Health Association’s National College Health Assessment 11, the Insomnia Severity
Index, the Pittsburgh Sleep Quality Index, and the DSM-1V criteria for insomnia were
used in American studies (O’Callaghan et al., 2021). However, few studies applied the
use of polysomnography or actigraphy to objectively measure sleep duration and other
related variables (Hamann et al., 2019). Polysomnography is the gold standard for
objectively measuring sleep duration (Jamieson et al., 2020; Scott et al., 2019) and
improves the reliability and validity of measures for sleep duration (Glozier et al., 2014).
The use of self-reported data to measure sleep duration is a weak methodological
approach (Paruthi et al., 2016) that can introduce reporting biases (Seo et al., 2017). One
study, however, asserted that self-reports of sleep duration are consistent with
polysomnographic measures (Vazsonyi et al., 2021). Another weakness in the literature is
the inconsistency in reporting sleep duration defined by either the number of hours of
sleep within 24 hours or the number of hours of sleep overnight (Paruthi et al., 2016). For
this study, the operational definition of sleep duration guided the development of
subsequent recommendations.

Most studies in the literature utilized cross-sectional data and correlational

analyses to investigate the variable of sleep duration among adolescents. The use of
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secondary data, as with this study, limits objective measurements for sleep duration and
subsequent analysis to correlational designs. However, the methodological approach for

this study to investigate the mediating impact of sleep is well grounded in the literature.

Recommendations for Adolescent Sleep

The American Academy of Pediatricians recommended that adolescents aged 13-
18 years sleep for 8 to 10 hours every 24 hours (Paruthi et al., 2016). The American
Academy of Pediatrics shared this recommendation. The National Sleep Foundation
recommended that adolescents aged 14-17 years get 8-10 hours of sleep, while
acknowledging that 7-11 hours may also be appropriate (Schrack & Seidenberg, 2021). In
the United States, 77.9% of adolescents did not get at least 8 hours of sleep on an average
school night and Black or African American teens constituted 80.5% of sleep-deprived
adolescents (CDC, 2019b).

The use of screen devices can disrupt or replace the recommended hours of sleep
within this population. Additionally, the presence and use of more than one electronic
like televisions, music devices, video games, computers, mobile phones, and tablets in
the bedroom constitute poor sleep hygiene that disrupts and shortens sleep. However, not
all devices have the same impact. Computers, for example, are more interactive than
televisions, and have more disruptive impacts on sleep. Moreover, the portable nature of
smartphones and handheld devices makes the duration of their use longer, particularly for

social media.
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During adolescence, hormonal changes and changes in chronotype toward
evening or later bedtimes, have been found to contribute to inadequate sleep (Chaput et
al., 2018). Additionally, bright screens emitting blue lights known as electromagnetic
radiation have been found to increase alertness and suppress melatonin, which can disturb
the circadian rhythm of sleep (Fernandez, 2019; Singh & Balhara, 2021). Recreational
computer use and the use of screen devices beyond bedtime are not uncommon among
adolescents. However, adolescents who only get 6 - 6.5 hours of sleep are most likely to
use screen devices after going to bed (Widome et al., 2019).

In one study, the average bedtime of AAA aged 13-18 years on weekdays was
found to be 10:41 pm, which was 5 minutes later than their White peers. Additionally, the
average sleep duration for AAA was 7.35 hours, which was 9 minutes less than their
Whites peers (Zhang et al., 2017). Inadequate sleep was characterized by feeling unhappy
and hopeless about the future, or sad (Berger et al., 2019). Therefore, poor adherence to
the recommended number of hours of sleep due to the use of screen devices may increase

the risk of depression among AAA.

Physical Activity in Adolescents

The WHO defines physical activity as any skeletal muscular activity that
produces bodily movement that requires energy expenditure and can be conducted with
moderate and vigorous intensity for leisure, transportation, and work purposes (WHO,
2020). More than half (55.9%) of American adolescents are not engaging in physical

activity for at least 60 minutes daily on 5 or more days (CDC, 2019b). Black or African
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American teens constitute 62.8% of physically inactive adolescents. The use of screen
technology has an impact on adolescent physical activity because frequent use of
television, video games, and cellular phones for text messaging, video, or audio calling is
associated with less time spent engaging in exercise (Fomby et al., 2021). However, some
screen activities like exergaming promote physical activity in adolescents (Lanningham-
Foster et al., 2009).

School settings provide structure and routine for adolescents' daily activities, and
encourage participation in physical activity (Rosen et al., 2021). The closure of schools
during the pandemic represented the removal of a protective factor that adversely
impacted the engagement of adolescents in physical activity. This is consequential
because physical activity is a protective factor against depression (Chen et al., 2021).

In the United States, the prevalence of physical inactivity among adolescents
remained relatively stable at 77% in 2001 and 72% in 2016 despite the introduction and
proliferation of smartphones in 2007 and 2012 (Guthold et al., 2020). This phenomenon
suggests that the current technological era and the increased access to smartphones may
not be driving physical inactivity, but merely replacing previous sedentary behaviors such
as reading books, magazines, and newspapers (van Sluijs et al., 2021). Therefore, it is
important to investigate whether physical activity has a mediating impact on the
relationship between time and depression in AAA.

Studies in the current literature have measured the frequency and intensity of
physical activity using self-reports via questionnaires that inquire about the number of

days of physical activity for at least 60 minutes within the past week or within a typical



35

week (Velazquez et al., 2022). Some studies also measured physical activity during free
time, physical education class, lunchtime, after school, and on weekends (Shen et al.,
2022). One study used time diaries to record adolescents’ engagement in unstructured
play, and leisure and organized sports as measures of physical activity (Fomby et al.,
2021), which is more reliable than recall questions that were used in another study
(Brown et al., 2021). A more robust measure of physical activity was employed in a study
by Kadola et al. (2020) that used accelerometers to collect data. The use of secondary
data collected via questionnaire for my study limited the measure of physical activity to
the recollection of adolescents. Nevertheless, this methodology is grounded in the

research literature.

Recommendations for Adolescent Physical Activity

Adolescents up to age 17 years should engage in 60 minutes or more of
moderately or vigorously intense physical activity daily (CDC, 2022). Adolescents who
regularly engage in physical activity are more likely to be male, White, and participate in

sports (He et al., 2018).

Assumptions
The purpose of this quantitative study was to predict and explain the relationship
between screentime and depressive symptoms in AAA, and the mediating role of sleep
duration and frequency of physical activity. Therefore, the quantitative approach of the

study applied a methodological assumption that entails the use of objective measurements
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and statistical analysis for the generation of knowledge. This assumption was important
to establish objectivity because the study applied a deductive process in the development
of the conceptual framework and hypotheses, the statistical testing of the hypotheses, and
the generation of evidence within the framework. The rhetorical assumption of the study
was that formal language was used in the research paper, and the research was grounded
in objective definitions of the variables. This assumption was important because the
results of statistical tests were structured and reported in American Psychological

Association (APA) style. The reporting language was assumed to be empirical.

Scope and Delimitations

This study only focused on the effect of screentime, which was playing games,
watching videos, texting, or using social media via a smartphone, computer, Xbox,
PlayStation, iPad, or other tablet devices for recreational purposes on a school day, on
depressive symptoms, which was feeling sad or hopeless every day for 2 weeks or more
over the past year in AAA in the United States in 2019. The study focused on these
variables to fill the gap in the literature by examining the relationship between screentime
and depressive symptoms, the possible mediating effects of the number of hours of sleep
on a school night, and the frequency of physical activity within the past week, controlling
for age and sex.

The onset of depressive symptoms in adolescents can be due to numerous other
biological factors like having a family history of depression or chronic illness,

psychological factors like experiencing stress related to school and low self-esteem, and
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environmental factors like exposure to natural disasters and loss of loved ones (Selph &
McDonagh, 2019). Such factors have not been measured in the selected dataset of this
study, and could not be controlled for potential confounding effects on the study
outcomes. However, the random selection and consideration of covariates in this study
aimed to strengthen internal validity. The scope of the study was limited to investigating
whether screentime impacted depressive symptoms in AAA.

Plausible theories that were not investigated in this study are that depressive
symptoms are not only impacted by the number of hours of exposure to electronic screen
devices, but also the content and context of the exposure in adolescents (Coyne et al.,
2020; Zink et al., 2020). However, the examination of the effect of the content and
context of screentime on depressive symptoms in AAA was beyond the scope of this
study because the screentime data were not collected to explore these theories.

This study also did not explore the theory of smartphone or internet addiction as
an explanation for depressive symptom outcomes. Cellphone use is problematic when it
hinders other important work or consumes too much time (Coyne et al., 2019).
Additionally, it is problematic when a person has a strong drive and an impaired ability to
control the use of smartphones, when a person gives higher priority to the smartphone
over other activities, and when smartphone use continues despite experiencing adverse
impacts (Yang et al., 2020). According to a multi-country systematic review study by
Yang et al. (2020), problematic smartphone use is significantly associated with an

increased risk of depression. However, this theory is beyond the scope of my study.



38
The restricting of this study to AAA and the defined constructs reduced possible

external validity as the results can only be generalized to the AAA population in the

United States.

Limitations

The first limitation of this study is that the survey data on screentime were not
collected to disaggregate exposures by types of electronic screen devices, the content of
exposure, or the context of exposures. Therefore, the interpretation of the analyses was
limited to the aggregate measure of screentime in the number of hours. Moreover, the
development of public health screentime guidance for content exposure, stratified by the
type of electronic device, cannot be derived from this study.

The second study limitation is that the mediation analysis did not account for the
potential impact of loneliness as a confounder on both the independent and dependent
variables. Experiences of loneliness were found to be heightened during the adolescent
phase of life, and a reciprocal relationship between screen use and loneliness during
adolescence has also been found (Lawrence et al., 2022). Additionally, a meta-analysis
study found that loneliness significantly affects moderate depression (Erzen & Cikrikci,
2018). My study, however, did not account for loneliness because the construct was not
collected in the selected dataset.

The third limitation is that data for the constructs were collected using a
questionnaire tool whereby responses were based on recall. This methodology made th

responses susceptible to recall bias. However, this threat was minimized through the
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careful designing of the questionnaire instrument with clear definitions of the constructs

that were studied.

Significance

This study closes the literature gap by investigating the relationship between
screentime and depressive symptoms in AAA, and the mediating effects of the number of
hours of sleep on a school night, and the frequency of physical activity on the
relationship, controlling for age and sex. The results are useful for informing
recommendations for adolescent screentime behaviors, parental monitoring of screentime
and symptoms of depression, and screening by health providers for adolescent
depression. The results of this study also clarify mixed findings and implications of
simultaneously increasing screentime and depressive symptoms in AAA. Evidence on the
mediating impacts of sleep duration and the frequency of physical activity can inform the
development of public health policies, communications, and interventions as potential
treatments for depressive symptoms among AAA. As the technological culture among
adolescents continues to increase, this study can inform strategies for the healthy
engagement of AAA in screentime that facilitates their education and socialization

without increasing their risk of depression.

Summary and Conclusion of Literature Review Section
The literature review revealed that the prevalence of depression in adolescents has
simultaneously increased with the growing prevalence of electronic screen devices.

Mixed results about the relationship between screentime and depressive symptoms
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among adolescents have been found. The impact of screentime and the potential
mediators of the relationship with depressive symptoms in AAA is unclear.

The high levels of screentime among AAA, combined with their poor mental
health seeking, may increase their risk for adverse mental health outcomes. To build
evidence for lowering the risk of depression among AAA, this study defines the nature of
the relationship between screentime and depression among AAA, and the impacts of
potential mediators when controlling for age and sex. These findings can clarify and
extend the public health knowledge and guidance on the recommended exposure to
screentime for AAA. The study can also inform clinical and public health practices for
depressive symptom screening and monitoring by healthcare providers and parents,..

The following section details the research design for the investigation of the three

research questions of this study.
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Section 2: Research Design and Data Collection
Introduction
The purpose of this study was to examine the relationship between screentime and
depression in AAA in the United States, and the potential mediating impact of sleep
duration and frequency of physical activity on that association. This section defines the
research questions, research approach, research design, study population, and approach

for data analysis using vrsion 28 of the SPSS statistical package.

Research Questions

The first research question was the following: What is the relationship between
screentime and depressive symptoms in African American adolescents in the United
States when controlling for age and sex? The null hypothesis was that there is no
relationship between the number of hours of screentime and depressive symptoms in
African American adolescents in the United States. The alternative hypothesis was that
there is a relationship between the number of hours of screentime and depressive
symptoms in African American adolescents in the United States.

The second research question was the following: What is the mediating impact of
sleep duration on the relationship between screentime and depressive symptoms in
African American adolescents in the United States when controlling for age and sex? The
null hypothesis was that the relationship between the number of hours of screentime and
depressive symptoms among African American adolescents in the United States is not

mediated by the number of hours of sleep. The alternative hypothesis was that the
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relationship between the number of hours of screentime and depressive symptoms among
African American adolescents in the United States is mediated by the number of hours of
sleep.

The third research question was the following: What is the mediating impact of
frequency of physical activity on the relationship between screentime and depressive
symptoms in African American adolescents in the United States when controlling for age
and sex? The null hypothesis was that the relationship between the number of hours of
screentime and depressive symptoms among African American adolescents in the United
States is not mediated by the frequency of physical activity. The alternative hypothesis
was that the relationship between the number of hours of screentime and depressive
symptoms among African American adolescents in the United States is mediated by the

frequency of physical activity.

Research Approach
A guantitative approach was undertaken to answer the three research questions of
this study. The 2019 National Youth Risk Behavior Survey (YRBS) cross-sectional
dataset from the CDC’s Division of Adolescent and School Health was used to conduct
the analysis. The CDC YRBS is a nationally representative school-based survey
administered to American youth in ninth through 12" grades that is used to monitor the
prevalence of health behaviors that contribute to morbidity, mortality, and other social

issues.
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Research Design

A cross-sectional correlational, quantitative design was applied to this study to
test whether screentime has an effect on depressive symptoms in AAA. The design is
useful in determining whether there is a relationship between screentime, the independent
variable, and depressive symptoms in AAA, the dependent variable, and to identify the
extent to which sleep duration and frequency of physical activity, the mediating variables,
explain the nature of the relationship.

Applying the mediation analysis to the research design added to the robustness of
the investigation of screentime and depressive symptoms in AAA. This approach is
needed to advance knowledge on potential external influences on depressive symptom
outcomes among AAA, within the context of increasingly prolific electronic devices and

technological advances.

Study Population
The study population was all AAA ages 12-18 years in the United States who
participated in the 2019 YRBS. Race was determined based on respondents’
identification as “Black or African American.” A three-stage cluster sample design was
used to draw a nationally representative sample of American students in the ninth through
10" grades in public and private schools across 50 states and the District of Columbia.
The total sample size of AAA respondents was 2,040, 49.66% of whom were male and

50.34% of whom were female (CDC, 2021).
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Sampling Procedures

The national YRBS employed a three-stage cluster sample design to draw a
nationally representative sample of American students in Grades 9-12 in both public and
private schools in the 50 states and the District of Columbia. The first stage of sampling
was of large counties, the second was of schools, and the third involved the random
selection of classes in each of the grades at each school. Entire classes were included in
the sampling frame, as all students in the selected classes were eligible to participate.
Parental consent documents were issued before the fielding of the survey in schools.
Trained data collectors or schoolteachers administered the questionnaires to students.
Data collection was anonymous and voluntary, and used computer-scannable answer
sheets. Makeup data collection opportunities were extended to students who were absent
on the days of initial data collection. Raw datasets were sent to the CDC for cleaning and
processing. For this study, the inclusion criterion was respondents who identify as Black
or AAA.

The minimum sample size (N = 208) was calculated using G*Power, a power
analysis program that was designed for multiple types of statistical tests (Faul et al.,
2009). The calculation used the odds ratio as a measure of effect size (OR = 1.5)
indicating the odds that a relationship does exist between the independent and dependent
variable, alpha level (« = .05) representing only a 5% chance of rejecting the null
hypothesis if it is true, and power level (1 — B = .8) representing 80% odds that the

statistical test correctly rejects the null hypothesis.
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Data Quality

The dataset is available for public use and is accessible through the CDC’s

website (https://www.cdc.gov/healthyyouth/data/yrbs/data.htm). The data were processed

by the CDC with the technical assistance of a contractor for scanning and generation of
the raw dataset. The CDC then collected the raw dataset for cleaning and processing to
address outlier responses, logical inconsistencies, and missing data for quality control.
The edited data were reshared with the contractor for weighting by the statisticians. These
steps demonstrate that the data processing procedure was conducted to ensure quality
control.

The selected dataset was the best source for this study because it appropriately
measured the variables needed to address the research questions through statistical
analyses.

Data Analysis

Although the dataset had already been cleaned by the CDC, a revision was
conducted to ensure that the measures for the variables of interest were correctly
formatted. Descriptive statistics were run to examine the frequencies and identify missing
values. Detected missing values were replaced using the series means and mode. The
minimum and maximum values were examined to determine that no out-of-range values

were present.


https://www.cdc.gov/healthyyouth/data/yrbs/data.htm
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Measures

The independent variable, screentime, was operationally defined as the number of
hours adolescents played video or computer games or used a computer for something that
was not schoolwork on an average school day. It was measured by using the question
“On an average school day, how many hours do you play video or computer games or use
a computer for something that is not school work?” The question was inclusive of time
spent playing games, watching videos, texting, or using social media via a smartphone,
computer, Xbox, PlayStation, iPad, or other tablet. The response options were coded as
1 = no screentime, 2 = less than 1 hour per day, 3 = 1 hour per day, 4 = 2 hours per day,
5 =3 hours per day, 6 = 4 hours per day, or 7 =5 or more hours per day.

The dependent variable, depressive symptoms, was operationally defined as
feeling sad or hopeless almost daily for 2 or more successive weeks that interrupted usual
activities within the past year. It was measured using the question “During the past 12
months, did you ever feel so sad or hopeless almost every day for 2 weeks or more in a
row that you stopped doing some usual activities?” This question captured depressive
symptoms that were consistent with the diagnostic criteria of the DSM-5. The response
options were coded as 1 = yes or 2 = no.

The first mediating variable, sleep duration, was operationally defined as the
number of hours of sleep that an adolescent got on an average school night. It was
measured using the question “On an average school night, how many hours of sleep do
you get?” Responses were coded as 1 = 4 or less hours, 2 =5 hours, 3=6 hours, 4 =7

hours, 5 = 8 hours, 6 =9 hours, and 7 = 10 or more hours. The second mediating
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variable, frequency of physical activity, was operationally defined as the number of days
of being physically active for at least 60 minutes daily over the past week. It was
measured using the question “During the past 7 days, on how many days were you
physically active for a total of at least 60 minutes per day?”” and included physical
activities that increased heart rate and made them breathe hard some of the time. The
responses were coded as 1 = 0 days, 2 =1 day, 3 =2 days, 4 =3 days, 5=4 days,6 =5
days, 7 = 6 days, and 8 = 7 days.

The covariate sex was operationally defined as the distinction between being
female and male and was coded as 1 = female or 2 = male. The covariate age was
operationally defined as the age of the adolescent measured in years and was coded as 1 =
12 years older or younger, 2 = 13 years old, 3 = 14 years old, 4 = 15 years old, 5= 16

years old, 6 = 17 years old, or 7 = 18 years old or older.

Statistical Analysis

The dataset was analyzed using version 28 of the SPSS statistical analysis
program. Descriptive statistics were conducted to summarize the frequency distribution
of sex, age, screentime exposure, and depressive symptoms among AAA. Binary logistic
regression was used to investigate the relationship between screentime, the independent
variable, and depressive symptoms, and the dependent variable, controlling for sex and
age. The first assumption of this test was that the dependent variable, depressive
symptoms, was dichotomous. The presence of depressive symptoms, measured by a yes

or no response, indicated that this assumption was not violated. The second assumption
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was that the independent variable, screentime, was continuous or categorical. Screentime,
measured in hours, was a continuous variable and did not violate this assumption. The
third assumption was that the observations of the measures were independent and that the
dependent variable had mutually exclusive categories. This assumption was met as the
dataset consisted of individual responses for screentime and experiences of depressive
symptoms. The binary response options for depressive symptoms were also mutually
exclusive. The final assumption was that there was linearity between the independent
variable and the logit of the dependent variable. This assumption was tested using the
Box-Tidwell procedure.

The overall significance of the model, the classification accuracy of the model,
the estimated odds ratios, and the 95% confidence intervals were used as measures of the
likelihood of AAA having depressive symptoms based on their screentime. A cross-
tabulation was constructed to examine the distribution of depressive symptoms among
AAA across the exposure levels of screentime.

To investigate the mediating roles of sleep duration and frequency of physical
activity on the association between screentime and depressive symptoms, mediation path
models were constructed, adjusting for sex and age. Like the binary logistic regression,
the assumptions of this analysis were independence of observations and linearity in the
relationship between the independent variable and the logit of the dependent variable.
The third assumption was normal distribution in the errors that was tested using the
histogram of the regression standardized residuals. The first step tested whether there was

a significant relationship between screentime and sleep duration, and screentime and
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frequency of physical activity in AAA, Path A. The second step was to determine, when
adjusting for screentime, whether sleep duration and frequency of physical activity were
significantly associated with depressive symptoms, Path B. The significance of the
indirect effect of screentime on depressive symptoms through the mediators of sleep
duration and frequency of physical activity was used to determine the presence of a
mediation effect. The PROCESS version 4.1 macro (model 4) in SPSS 28 was used for
the mediation analyses of sleep duration and frequency of physical activity, with bias-
corrected accelerated bootstrap 95% confidence intervals in 5,000 resamples. The
PROCESS macro was written by Dr. Andrew Hayes, and version 4.1 was released in
April 2022 (Hayes, 2022b). PROCESS s a logistic regression path analysis modeling
tool that is appropriate for conducting mediation analyses in SPSS. The tool has been
used in health sciences to estimate the direct and indirect impacts of mediators.
PROCESS was used to access the association between recreational screen activities and
the psychological well-being of Australian adolescents, and whether sleep duration and
the frequency of physical activity mediated the association (Khan et al., 2021). It has also
been used to investigate the mediation role of procrastination in the relationship between
problematic smartphone use and depression in Chinese adolescents (Wang et al., 2019).
Figure 2 illustrates the relationship between the mediating, independent, and dependent
variables and covariates of this study. The covariates, age and sex, were included as
control variables as they affect the experience of depressive symptoms among
adolescents (Lu, 2019; National Institute of Mental Health, 2022; Twenge, Cooper, et al.,

2019).
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Figure 2

Mediation Pathway of the Effect of Sleep Duration and Frequency of Physical Activity
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Threats to Validity

One potential threat to construct validity is inexact definitions. Screentime was
only measured by the number of hours spent recreationally engaging with screen devices
on school days, but was not exhaustive to include non-school days. The operational
definition and scope of this study were limited to only measuring the construct of
screentime for school days. No threats to statistical conclusion validity were identified.

A second potential threat to construct validity is mono-operation bias whereas
there are multiple ways to measure the construct of screentime. However, for this study,
only the amount of screentime in hours was used as a measure for the construct. Other

measures that might have been considered were the context of screentime, whether in the
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bedroom (LeBourgeois et al., 2017), or just before bed, and the content of screentime,
such as emails, social media, and other activities (Shin et al., 2022). Because these
measures were not included in the dataset, the study only examined the construct of
screentime in hours.

A final potential threat to construct validity is mono-method bias. For this study,
the use of secondary YRBS survey data limited the implementation of multiple methods
to examine the construct of screentime. Another method that might have been employed
to measure the construct was the use of time diaries to record the number of hours
engaged in screentime (McAllister et al., 2021). This approach would have reduced the
potential for recall bias. However, for the cross-sectional secondary data that were used

for this study, screentime was only measured using the questionnaire method.

Ethical Procedures

For the dataset used in this study, numerous efforts were made to address
potential ethical issues. The Institutional Review Board of the CDC provided approval of
the protocols of the YRBS study. The survey instrument was crafted to protect the
privacy and anonymity of respondents as no identifiable information was collected, and
respondent participation was voluntary (Underwood et al., 2020). Parental consent was
also obtained before the fielding of the survey so that parents were made aware of the
purpose and risks of participating to inform their decisions. Although no confidential data
were analyzed, for this study, the electronic dataset and subsequent data files were

password protected and securely stored in an encrypted file on my computer. Data
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analysis was preceded by the revision and approval of Walden University’s Institutional
Review Board, approval number 10-14-22-0760479, to ensure that the methodology of
the study did not violate the ethical standard of research. There were no conflicts of

interest to report on.

Section Summary
This correlational, quantitative study applied binary logistic regression and
mediation analysis using PROCESS in SPSS 28 to test the hypotheses of the three
research questions. The results and findings of the statistical analysis are presented in the

following section in a stepwise manner.
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Section 3: Presentation of the Results and Findings
Introduction
The purpose of this quantitative, cross-sectional study was to examine the effect
of screentime on depressive symptoms in AAA in the United States, and the potential
mediators of the association, controlling for age and sex. The study was conducted to
answer the following research questions:

RQ1. What is the effect of screentime on depressive symptoms in African
American adolescents in the United States when controlling for age and
sex?

RQ2. What is the mediating impact of sleep duration on the effect of screentime
on depressive symptoms in African American adolescents in the United
States when controlling for age and sex?

RQ3. What is the mediating impact of physical activity on the effect of
screentime on the presence of depressive symptoms in African American
adolescents in the United States when controlling for age and sex?

The null hypothesis for the first question was that the number of hours of screentime does
not affect the presence of depressive symptoms in African American adolescents in the
United States. For the second and third research questions, the null hypotheses were that
the effect of the number of hours of screentime on the presence of depressive symptoms
among African American adolescents in the United States is not mediated by the number

of hours of sleep nor the number of hours of physical activity, controlling for age and sex.
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In this third section of the study, I detail the stepwise process of secondary data
analysis using SPSS to answer the research questions, present the results of the analysis,
and offer a summary of the results. Table and figures are embedded to illustrate theresults

of the analyses.

Accessing Data for Secondary Analysis

The data from the YRBS were collected during the spring semester of 2019. The
school response rate was 75.1%, the student response rate was 80.3%, and the overall
response rate was 60.3% (CDC, 2020). A total of 13,677 respondents were included in
the nationally representative survey.

For the data analysis, the values for the variables of interest were coded for the
nationally representative sample of 2,040 AAA respondents. Data screening and cleaning
were conducted by assessing the central tendencies of the variables. A missing values
analysis was run using Little’s test to determine whether the missing values were missing
completely at random. As displayed in Table 1, the test was not found to be significant (p
=.107), indicating that the missing values were missing completely at random.

Table 1

Little's Missing Completely at Random Test Result

Age PhysAct Screentime Sleep

4.98 4.16 402 325
Note. Little's MCAR test: Chi-square = 26.918, df = 19, Sig. = .107.

Table 2 displays that all the variables of interest had missing values before data

screening and cleaning.
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Table 2
Missing Values for Variables
Screen-
Age Sex DepSymp PhysAct  time  Sleep

N Valid 2,034 2,034 1,979 1,897 1,886 1,867

Missing 6 6 61 143 154 173
Mean 4.98 1.50 1.68 4.15 400 3.26
Median 5.00 1.00 2.00 4.00 400 3.00
Mode 5 1 2 1 1 3
Minimum 1 1 1 1 1 1
Maximum 7 2 2 8 7 7

The missing values for the nominal variables of depressive symptoms and sex
were replaced with the series mode. The missing values for the scale-interval variables of
age, physical activity frequency, sleep duration, and screentime were replaced with the
series means. Table 3 displays the descriptive statistics after data imputation. All the
values for each variable were within the defined range.

Table 3

Frequencies of Imputed Variables

Age  Sex DepSymp PhysAct Screentime Sleep

N Valid 2,040 2,040 2,040 2,040 2,040 2,040

Missing 0 0 0 0 0 0
Mean 4,98 1.50 1.69 4,14 4.00 3.23
Mode 5 1 2 1 1 3
Minimum 1 1 1 1 1 1
Maximum 7 2 2 8 7 7

The baseline statistics indicated that 50.49% of the respondents were female and

49.51% were male, as depicted in Figure 3.



56

Figure 3
Frequency Distribution of Sex

6500

Frequency

400

200

Female Male

Sex

The majority of AAA (76.28%) were between the ages of 15 and 17 years, as

displayed in Figure 4.

Figure 4

Frequency Distribution of Age
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As depicted in Figure 5, 30.74% of AAA had depressive symptoms.



Figure 5

Frequency Distribution of Depressive Symptoms
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As displayed in Figure 6, the highest frequencies were observed among AAA
with no screentime (23.87%), followed by those exposed to 5 or more hours per day

(23.63%) and those exposed to 2 hours per day (18.19%).

57
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Figure 6

Frequency Distribution of Screentime
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As depicted in Figure 7, only 18.97% of AAA slept the recommended 8-10 hours
daily.
Figure 7

Frequency Distribution of Sleep Duration
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As depicted in Figure 8, only 18.43% were physically active every day for a total

of at least 60 minutes per day.
Figure 8

Frequency Distribution of Physical Activity
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Results
For the first research question, a cross-tabulation of screentime and depressive
symptoms was constructed to examine the distributions of reported depressive symptoms
among AAA across the various exposure levels of screentime. As displayed in Table 4,
there was a relatively equal distribution of cases across the various levels of exposure to

screentime among AAA who experienced depressive symptoms.
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Crosstabulation of Depressive Symptoms and Screentime

60

Depressive sym

Yes No Total
Screentime No screentime % within screentime 29.0% 71.0% 100.0%
Less than 1 hour % within screentime 32.2% 67.8% 100.0%
per day
1 hour perday % within screentime 31.0% 69.0% 100.0%
2 hours per day % within screentime 28.6% 71.4% 100.0%
3 hours per day % within screentime 29.7%  70.3% 100.0%
4 hours per day % within screentime 28.2%  71.8% 100.0%
5 or more hours % within screentime 34.9% 65.1% 100.0%

per day

A binary logistic regression analysis was conducted to investigate whether

screentime had a relationship with depressive symptoms in AAA, controlling for age and

sex. Three assumptions of this test were not violated, as the dependent variable,

depressive symptoms, is dichotomous, the independent variable, screentime, is

continuous, and there are independent observations for each participant.

For the binary logistic regression, Table 5 depicts that the overall model was

found to be statistically significant, 2 (3, N = 2,040) = 100.19, p < .001.

Table 5

Model Statistical Significance

Chi-
square df Sig.
Step 1 Step 100.193 3 <.001
Block  100.193 3 <.001
Model 100.193 3 <.001
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The fourth assumption of linearity in the relationship between the independent
variable and the logit of the dependent variable was tested using the Box-Tidwell
procedure (Box & Tidwell, 2012). As depicted in Table 6, the logit of screentime (InST)
is not significant (p = .112), indicating that the assumption of linearity was not violated.
Table 6

Box-Tidwell Procedure Result

Score df Sig.
Step 0 Variables InST 2.533 1 112
Age 119 1 731
Sex 92.901 1 <.001
ST 2.228 1 136
Overall statistics 98.682 4 <.001

Adding screentime, the overall classification accuracy rate of the model to
correctly predict the category of depressive symptoms was 69.3%, as depicted in Table 7.
Table 7

Classification Accuracy

Predicted
Depressive sym Percentage
Observed Yes No correct
Step 1 Dep Yes 0 627 .0
No 0 1,413 100.0
Overall percentage 69.3

However, only 6.8% (R? n = .068) of the observed variance in depressive
symptoms were explained by the screentime, controlling for age and sex, as depicted in

Table 8.
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Table 8

Model Summary

Step -2 log likelihood Cox & Snell Rsquare ~ Nagelkerke R square

1 2417.030 .048 .068
Controlling for age and gender, the results indicated that there was a significant

relationship between screentime and depressive symptoms in AAA, Wald’s y? (1, N =
2,040) = 5.9, p = .015, as depicted in Table 9. Therefore, the null hypothesis that the
number of hours of screentime has no effect on the presence of depressive symptoms in
AAA in the United States was rejected. The model accounted for 6.8%, (R?n = .068) of
the observed variance in whether or not AAA develop depressive symptoms. The effect
of screentime on depressive symptoms was found to be small and inverse (B =-.053, SE
=.022, p =.015). The estimated odds ratio [OR =.948, 95% CI (.908, .990)] suggested
that AAA exposed to screen devices were less likely to have depressive symptoms.
Table 9

Statistical Significance of Predictor Variable

95% CI for
EXP(B)
B SE Wald df Sig. Exp(B) Lower Upper
Step Age -005 .041 017 1 .898 995 919 1.077
12 Sex 977 101 93549 1 <.001 2.657 2.180 3.238

Screentime -.053 .022 5903 1 015 948 908  .990
Constant -362 263 1901 1 .168 .696
Note. 2 Variable(s) entered on Step 1: Age, Sex, Screentime.

For the second research question, to investigate whether there was a mediating
impact of sleep on the relationship between screentime and depression, a simple

mediation analysis was performed using PROCESS (Hayes, 2022a). The first assumption
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of the test, normal distribution of errors as depicted in Figure 9, was not violated.
Bootstrapping was also performed in the analysis.
Figure 9

Histogram of Regression Standardized Residual
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The second assumption, independence of observation, was not violated as the
responses of each participant were mutually exclusive. The third assumption of linearity
in the relationship between the independent variable and the logit of the dependent
variable has been demonstrated in the previous research question to not have been
violated.

Path A, depicted in Figure 10, was statistically significant, whereby screentime

predicted sleep duration [b =.036, SE = .014, t = 2.51, CI (.008, .063), p = .012].
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Figure 10

Path A of Mediation Analysis for Sleep Duration

OUTCOME VARIABLE:
Sleep
Model Summary
R R-3g MSE F dfl df2 P
.1027 .0106 2.0487 7.2398 3.0000 2036.0000 .0001
Model
coeff se t P LILCI ULCI
constant 3.5835 3 7 Bl 20.8¢47 .0000 3.24¢7 3.9203
ST .0355 .0141 2.5082 .0122 .0077 .0632
Age -.0875 .0262 -3.7226 .0002 -.1489 -.04¢61
Sex -.0040 .0837 -.0634 L9494 -.1289 .1208

When adjusting for screentime, the B path as depicted in Figure 11 was
statistically significant, whereby sleep duration predicted depressive symptoms [b =.177,
SE =.036, z = 4.95, CI (0.11, 0.25), p < .001].

Figure 11

Path B of Mediation Analysis for Sleep Duration

Model Summary
-2LL ModelLL df o) McFadden CoxSnell Nagelkrk
2391.8567 125.3658 4.0000 .0000 .0498 .059%6 .0841
Model
coeff se & P LLCI ULCI
constant -.9922 .2936 -3.3799 .0007 -1.5€75 -.4168
ST -.05%¢ .0220 -2.7048 .00¢e8 -.1028 -.01c4
Sleep .1770 .0358 4.94¢64 .0000 .1068 .2471
Age .0100 .0411 2426 g083 -.0705 .0805
Sex .9904 .1017 9.7345 .0000 .7910 1.1898

The indirect effect of screentime on depressive symptoms, controlling for age and

gender, was found to be significant [Effect = .006, SE =.003, CI (.001, .013)], as
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depicted in Figure 12. Therefore, the null hypothesis that sleep duration mediates the

relationship between screentime and depressive symptoms in AAA in the United States
was rejected. Furthermore, the direct effect of screentime on depressive symptoms in the
presence of sleep duration, C”, was also found to be significant [Effect = -.06, SE = .022,
p =.007, Cl (-.103, -.016)]. Hence, sleep duration partially mediated the relationship
between screentime and depressive symptoms. The mediation was also found to be
competitive as the direct effect and the indirect effect, as summarized in Table 10, were
in different directions (Nitzl et al., 2016). A part of the effect of screentime on depressive
symptoms was mediated through sleep duration. Additionally, independent of sleep
duration, a part of depressive symptoms was explained by screentime.

Figure 12

Path C of Mediation Analysis for Sleep Duration

Direct effect of X on ¥
Effect se Z P LLCI ULCI
-.059¢ .0220 -2.7048 .00€8 -.1028 -.0164
Indirect effect(s) of X on Y:
Effect BootSE BootLLCI BootULCI
Sleep .00€3 .0030 .0009 .0127
Table 10
Sleep Duration Mediation Analysis Summary
Relationship Total effect Direct Indirect Confidence interval
effect effect
Screentime - sleep  -.0533 -.0596 .0063 Upper Lower
duration - bound bound

depressive symptoms .0009 0127
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For the third research question, to investigate whether there was a mediating
impact of physical activity on the relationship between screentime and depressive
symptoms, a simple mediation analysis was performed using PROCESS (Hayes, 2022a).
The assumptions of this test are the same as reported in the second research question.

Path A was statistically significant where screentime predicted physical activity [b
=.068, SE =.025,t=2.77, CI (.019, .117), p = .006], as depicted in Figure 13.

Figure 13

Path A of Mediation Analysis for Physical Activity

OUTCOME VARIABLE:
PhysAct
Model Summary
R R-s8q MSE F dfl df2 P
.1924 .0370 6.2124 2€.0889 3.0000 203&.0000 0000
Model
coeff se t P LLCI ULCI
constant 2.7620 .2992 9.2306 0000 2.1752 3.3489
5T .0e82 024e 2.767¢ .0057 .01%9%8 .11e5
Age -.0480 0456 -1.0073 .3139 -.1355 .0435
Sex .592¢ .1109 8.0480 .0000 .6751 l1.1102

When adjusting for screentime, the Path B was not statistically significant as shown
in Figure 14, as physical activity did not predict depressive symptoms [b = .036, SE = .02,

z=1.79, CI (-~.0033,.0751) p = .073].



Figure 14

Path B of Mediation Analysis for Physical Activity
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Model Summary
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The indirect effect of screentime on depressive symptoms, controlling for age and

gender, was not found to be statistically significant [Effect = .002, SE =.002, 95% CI (-

.0002, .0064)], as depicted in Figure 15. Therefore, the null hypothesis that physical

activity mediates the relationship between screentime and depressive symptoms in AAA

in the United States was not rejected.
Figure 15

Path C of Mediation Analysis for Physical Activity

Direct effect of X on Y
Effect se Z P LILCI ULCI
-.0552 .0219 -2.5172 .0118 -.0982 -.0122
Indirect effect(s) of X on Y:
Effect BootSE BootLLCI BootULCI
PhysAct .0024 0017 -.0002 L0064

Summary of Results

There was a relatively equal distribution of cases across all the levels of exposure

to screentime among AAA who experienced depressive symptoms. Controlling for age
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and gender, a statistically significant relationship between screentime and depressive
symptoms was found among AAA (Wald 2 (1, N = 2,040) = 5.903, p = .015).
Controlling for age and gender, sleep duration had a partial mediating effect on the
relationship between screentime and depressive symptoms [Effect = .006, SE =.003,
95% CI (.001, .013)], and frequency of physical activity did not have a mediating effect
[Effect = .002, SE =.002, 95% CI (-.0002, .0064)].

These findings have some implications for the practice of public health and social
change among parents, AAA, health care providers, and public health researchers. The
following section details the interpretation of these findings, recommendations for further

research, study limitations, and implications for professional practice and social change.
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Section 4: Application to Professional Practice and Implications for Social Change
Introduction
The purpose of this quantitative, cross-sectional study was to examine the effect

of screentime on depression in AAA in the United States, and the mediators of that
association, controlling for age and sex. This study was important to conduct because
AAA have higher screentime and poor mental health seeking, which may put them at risk
for worse mental health outcomes. The first key finding of this study was that there is a
relatively equal distribution of cases across all levels of exposure to screentime among
AAA who experienced depressive symptoms. The second key finding was that
controlling for age and gender, there is a significant inverse relationship between
screentime and depressive symptoms in AAA. The third key finding was that sleep
duration has a partial mediating effect on the relationship between screentime and
depressive symptoms. The final key finding was that physical activity does not have a

mediating effect on the relationship.

Interpretation of Findings
The finding of a 30.74% prevalence of depressive symptoms in 2019 among AAA
aligns with previous research findings that an increasing prevalence of depression is a
public health concern for this population (CDC, 2019). A combined total of 42.16% of
AAA were exposed to 3 hours or more of recreational screentime daily, which is
consistent with previous literature indicating that AAA are highly exposed to screen

devices (CDC, 2019). The reasons why AAA are exposed to high levels of screentime are
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unclear, however. Their high screentime may be because they use screened devices as a
coping strategy to relieve depression (Pretorius et al., 2019). Conversely, 23.87% of
AAA have no recreational screentime, and this may be the result of parental restrictions
on screen devices during school days. Among the nonexposed proportion of AAA, the
prevalence of depressive symptoms was 29%. This finding points to previous literature
that suggests that some AAA may have already felt depressive symptoms (Baiden et al.,
2019), or their symptoms were being driven by other unmeasured factors such as the
quality of the community, home and school environments, socioeconomic conditions, or
stigma and discrimination (WHO, 2021). The selected dataset did not include these
constructs. Therefore, the impacts of these additional factors were unmeasured.

Among AAA exposed to 5 or more hours of screentime, 34.9% had depressive
symptoms. This finding is consistent with some studies that have linked higher exposure
to screentime with a greater likelihood of experiencing depressive symptoms (Twenge &
Campbell, 2018; Twenge, Joiner, et al., 2018). For a subset of AAA, high exposure to
screentime may place them at higher risk of depressive symptoms.

Only about 19% of AAA slept for the recommended 8 or more hours nightly, and
only 18% were physically active every day for the recommended 60 minutes. These
findings were consistent with the current literature on sleep deprivation and sedentary
behaviors that are common among adolescents (CDC, 2019; Fomby et al., 2021; Roberts
& Duong, 2014). These factors place AAA at risk for other adverse health outcomes such

as feelings of unhappiness and hopelessness about the future, or sadness (Berger et al.,
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2019); overweight and obesity; and chronic illnesses, which may threaten their future
productivity.

For the first research question, a significant relationship between screentime and
depressive symptoms in AAA was found. Screentime accounted for 6.8% of the variance
in depressive symptoms in AAA, indicating a weak effect. This finding can be explained
by factors noted in the literature that are potentially stronger predictors of depressive
symptoms, such as socioeconomic status, school, and level of parental education (Boers
et al., 2019; Twenge, Martin, et al., 2018), which were not available for inclusion in the
binary logistic model. Although there was found to be a significant relationship between
screentime and depressive symptoms, it is important to note that the effect was very small
(B =-.053, SE =.022, p =.015), and the meaningfulness of practical implications must be
deduced cautiously. The estimated odds ratio [OR =.948, 95% CI (.908, .990)] suggested
that AAA exposed to screen devices were slightly less likely to experience depressive
symptoms.

This finding counters much of the concerns of parents and researchers about
screentime exposure driving mental health issues in adolescents, and aligns with the
previous research that demonstrated weak associations between screentime and
depressive symptoms and emotional well-being (Twenge & Campbell, 2018; Twenge,
Joiner, et al., 2018). Screen devices may be beneficial to AAA as a coping mechanism for
distress, boredom, and isolation, and for allowing social connectivity and self-expression
(Nesi et al., 2021). AAA may also use screen devices for building friendships and

improving social connectedness, as they may use online platforms to support functions



72
they traditionally do offline (Canadian Paediatric Society, 2019). Therefore, the findings

of this study among AAA support the position of a previous study that exposure to
television, movies, videogames, computers, and smartphones for 2-5 hours daily, is not
intrinsically harmful to adolescent mental health (Przybylski & Weinstein, 2017).

For the second research question, controlling for age and gender, only sleep
duration partially mediated the impact of screentime on depressive symptoms. However,
the indirect effect of screentime on depressive symptoms through sleep duration was
small [Effect = .006, SE = .003, CI (.001, .013)], and the direct effect of screentime on
depressive symptoms, in the presence of the mediator [Effect = -.06, SE = .022, p = .007,
Cl (-.103, -.016)], was even smaller and in the opposite direction. This finding aligns
with the position that factors other than screentime may be stronger predictors of
depressive symptoms. Additionally, some of the variance in depressive symptoms was
explained by sleep duration; however, based on the magnitude, the effect was very small,
and there are likely stronger mediators of the relationship.

For the third research question, the finding that physical activity did not mediate
the relationship between screentime and depressive symptoms in AAA [Effect = .002, SE
=.002, CI (-.0002, .0064)] was counter to previous research that posited that screentime
replaced traditional forms of sedentary behaviors such as reading books, magazines, and
newspapers (van Sluijs et al., 2021). Therefore, there are other mediators of the
relationship between screentime and depressive symptoms that are not accounted for in

the model.
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Limitations of the Study

The first limitation of this study was that the YRBS data on screentime were not
collected using objective measures for the number of hours that AAA were exposed to
electronic screen devices, the number of hours of sleep, and the number of days of
physical activity. Reports for these variables may have been subjected to recall bias
(Foerster et al., 2019). Additionally, the lack of disaggregation of the measure for the
types of screen exposures limited the investigation of how AAA interact with various
types of portable and nonportable screen devices. The data were also not collected to
account for the types of activities AAA were engaged in that may have provided
information on differential impacts of activity exposures.

The second limitation was the use of depressive symptoms as a proxy for the
outcome of a diagnosis of depression. This dataset could not be used to investigate the
diagnostic outcome of depression or measure the severity of depression because an
objective tool was not used. The limited data collection for other potentially relevant
variables in the selected dataset indicates that another source of data may be more useful
for a comprehensive investigation.

The third limitation was that other potentially stronger predictors and mediators of
depressive symptoms in AAA were not measured, as they were not available in the
dataset for analysis. The final limitation was that data used for this study were from 2019
and did not reflect the post-COVID-19 impacts of screentime on depressive symptoms.

The 2021 dataset was not available at the time of analysis for this study.
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Recommendations for Future Research

This study identifies opportunities to extend research on screentime and
depressive symptoms in AAA. The first recommendation is for future research to
disaggregate the measures of screentime by type of electronic device and use objective
measures for screentime such as the recorded history of the electronic device. This
approach would add rigidity to a study to detect the differential impacts of various types
of screen devices on depressive symptom outcomes among AAA. Objective measures
should also be used for depression such as the Patient Health Questionnaire (PHQ-9), for
sleep duration such as polysomnography (Jamieson et al., 2020; Scott et al., 2019), and
for physical activity such as a diary record. These strategies may contribute to
minimizing recall bias.

The second recommendation is for the replication of the methodology of this
study with the inclusion of additional independent variables, mediators, and control
variables, using a different dataset. This approach could strengthen the robustness of the
investigation through the modeling of the relationship between screentime and depressive
symptoms among AAA.

The third recommendation is for future studies to examine the specific effects of
individual, cultural, and social factors on depressive symptoms among AAA. Biological
factors such as a family history of depression and social factors such as loss of loved
ones, school-related stress, low self-esteem, and exposure to natural disasters can all have
implications for depressive symptom outcomes (Selph & McDonagh, 2019).

Additionally, exposure to community violence, for example, is a type of trauma that is
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considered an adverse childhood experience that increases the risk of the onset of mental
health disorders such as depression (Lee et al., 2020; Pierre et al., 2020). For AAA, the
risk of exposure to community violence is high due to conditions of poverty, racism,
limited education and employment opportunities, and other socioeconomic factors
(Christine Leibbrand et al., 2020; Sheats et al., 2018). Upstream structural and social
determinants of health should not be ignored when investigating the drivers of mental
health outcomes.

The fourth recommendation is for researchers to conduct longitudinal and
experimental studies to examine changes in the effect of exposure to various types of
screen devices and activities on depressive symptoms in AAA over time. As technology
continues to evolve, it is important to understand the longitudinal impact of increasing
exposure on mental health outcomes. Moreover, the rapidly emerging metaverse that
seeks to merge physical and digital realities is expected to become prolific for education
and socialization (Rospigliosi, 2022). Access to internet-enabled devices will continue to
increase with evolving technology, and interactive software and is likely to have
implications for screen-based behaviors. Therefore, studies should focus on
distinguishing the potential long-term benefits and harms of exposure to various types

and durations of screen devices and screen-based activities.

Implications for Professional Practice
Despite screentime being found as a significant but not strong predictor of

depressive symptoms, the prevalence of depressive symptoms among AAA is still a
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public health concern that can have long-term implications for mental well-being in
adulthood. As future research continues to explore the stronger drivers of depressive
symptoms in AAA, public health practice can still benefit from the findings of this study.
In the era of evolving technology and as electronic screen devices become a staple
in the daily functioning of adolescents (Fry, 2021), it is likely that the use of screen
devices as tools for learning, communicating, and accessing entertainment platforms will
remain prevalent (Odgers & Jensen, 2020). Given the slight protective effect of
screentime in reducing the likelihood of depressive symptoms, public health practitioners
may recommend that the use of screentime is focused on beneficial activities such as
education, socialization, and entertainment (Nagata et al., 2022a). Engagement in such
activities can have a protective effect against depressive symptoms. Public health
educators may also teach AAA how to monitor their screen behaviors and monitor their
mental and emotional state in response to screen exposure. Although the evidence of the
association between screentime and depressive symptoms is not strong enough to develop
standardized guidelines for AAA, public health educators may offer advice to AAA on
how to healthily interact with electronic screen devices. This may include safety
mechanisms against online predictors and security features against unsolicited content
(UNICEF, 2017). Public health practitioners can also encourage parents and AAA to
objectively monitor their screentime and educate them on signs of when excessive use is
becoming harmful, such as when it presents as a hindrance to other important work,

consumes more time, and involves an inability to control use (Yang et al., 2020).
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Given that depression was observed at both high and low levels of screentime
exposure, health care providers should conduct routine screening of AAA, regardless of
their exposure, for the early detection and treatment of depressive symptoms. For AAA
with no screentime, routine screening can be beneficial for identifying the factors that are
stronger than screentime in predicting depressive symptoms. For AAA with high
screentime who also experience depressive symptoms, routine screening is important for
early detection and the development of individual recommendations for adjustments in
screen behaviors to improve outcomes.

Although sleep duration, a significant mediator, has a small effect on the
relationship between screentime and depressive symptoms, health care providers and
public health educators may educate AAA about good sleep hygiene practices such as not
sleeping with portable devices, not having multiple electronics in the bedroom, and not
having screen devices on before bed (Baiden et al., 2019; Kansagra, 2020).

Additionally, health educators should continue to promote adherence to the
physical activity recommendations, as it is essential to the promotion of good mental
health in adolescence. Given that nearly 20% of AAA are not meeting the
recommendations for adequate physical activity, education by health professionals is
critical to building their awareness and skills for lifestyle changes that facilitate more
hours of exercise.

Community health workers can have a role in encouraging mental-health-seeking
behaviors among AAA. Furthermore, they may provide screening services to identify

AAA who may be at higher risk of developing depression. The at-risk AAA who are
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identified at the community level can be referred for specialized or follow-up evaluations
by a mental health professional in primary care settings or mental health facilities to
avoid further progression into major depression. This initiative is important for AAA who
have poor mental-health-seeking behaviors and can lower their risk of worse mental
health outcomes, whether driven by screentime, inadequate sleep, or other stronger
predictors.

Primary care providers may also conduct research by collecting and analyzing
qualitative data among identified AAA with depressive symptoms to better understand
their individual, sociocultural, and structural drivers and determinants of high levels of
recreational screentime. For AAA with no exposure to screentime who still have
depressive symptoms, providers can also drive research studies to identify the upstream
factors that contribute to the outcome. Semistructured interviews and focus groups can be
conducted to identify key themes and predictive factors that may be used to inform future
research among this population.

Finally, public health practitioners can lead longitudinal research within the target
population using robust measures of screentime duration, nature of content and activity,
and type of screen device to build evidence about the benefits and harms of screentime
exposure under specific conditions. Given that electronic screen devices will continue to
be a significant part of the daily lives of AAA, public health researchers will need to
continue efforts to investigate the impacts of rapidly advancing technology on mental

health.
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Implications for Social Change

The findings of this study can inform behaviors and practices at the individual,
community, and policy levels that are important to bring about social change. First,
educating AAA to meet recommendations for the number of hours of sleep can lower
their risk of depressive symptoms as well as chronic conditions such as obesity, diabetes,
and heart diseases, in addition to promoting improvements in mood, school performance,
and decision making (U.S. Department of Health and Human Services, 2022). Similarly,
encouraging AAA to meet the recommendations for physical activity can reduce their
risk for chronic diseases, and such improvements can contribute to a better quality of life
and future productivity in adulthood.

Social change can also be brought about when parents become more involved in
monitoring the screentime of their children. Given that the duration of screentime is not
likely to decrease in the era of technological advancements, parental supervision can help
to protect AAA from exposure to risks such as cyberbullying, online predators, and
inappropriate content (UNICEF, 2017). Parents are often the providers of screen devices
for children and are best positioned to make and enforce rules for screentime. Such
parental efforts can make the experiences of AAA screentime safer without limiting their
capacity for social connection and learning.

Parental monitoring is also beneficial for the early detection of symptoms of
depression that may be related to the overuse of screen devices. In the home context, they
are likely to have close interaction with AAA and can identify when screen use is

becoming problematic and unhealthy such as procrastination, feeling depressed, getting
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less sleep, and failing to stop the use of screen devices, (S. Liu et al., 2022; Raudsepp &
Kais, 2019; Wang et al., 2019). Reasonable adjustments for permitted screentime can be
made by parents to preserve the benefits of education, socialization, and entertainment
without compromising their mental and emotional state of well-being. In cases of
depressive symptoms that require professional intervention, parents can also play a role
in facilitating referrals before symptoms develop into a diagnosis of major depression. In
the long-term, early detection has implications for the prevention of the onset of
depression and the aversion of future avoidable expenditure for mental health services for
professional visits, medical exams, and medications (Bodden et al., 2018).

Within health care settings, physicians can bring about social change by educating
their AAA patients and their parents to identify symptoms of depression as defined by the
DSM-5 as feeling depressed and loss of interest within a 2-week period that is not
attributable to any other medical condition or substance, in conjunction with four
additional symptoms (American Psychiatric Association, 2013). Although screentime
does not have a large effect on depressive symptoms in AAA, when health care providers
teach them to identify signs of depression and encourage mental health seeking, they can
promptly receive the necessary care and treatment, regardless of the causes of depression.

Finally, at the societal level, as public health practitioners continue research on the
relationship between screentime and depressive symptoms among AAA, they can effect
social change through advocacy for safe online environments through content regulation

and privacy mechanisms on the platforms adolescents use for socializing, learning, and
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entertainment. Evidence-based advocacy can be critical to policy reformation for safer

screentime experiences for AAA and other adolescents.

Conclusion

There has been growing concern about the simultaneous increase in screentime
and depressive symptoms among adolescents in the United States. However, for AAA,
screentime is a significant but weak predictor of depressive symptoms, and contributes to
a slight reduction in the likelihood of them developing depressive symptoms. Sleep
duration has a small mediating effect on the relationship between screentime and
depressive symptoms. Given that the use and exposure to electronic screen devices will
continue to be prolific in the current generation for socialization, education, and
entertainment, AAA, parents of AAA, health care providers, and public health
researchers have pivotal roles in monitoring screentime behaviors and depressive
symptoms and signs, educating about the symptoms of depression, and advocating for
safe online environments. There is also an important need for continued research to
understand the impacts of evolving technology on AAA mental health, and to identify the
strongest drivers of their depressive symptoms for prevention, early detection, and

treatment of depressive symptoms.
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