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Objective. Social media (SM) has gained almost ubiquitous use in society and especially among adolescents; however, there has
been rising concern over its negative consequences, including the effects on child behavioral health, such as sleep and
internalizing symptoms. Research elucidating the impacts of SM use on young people should be conducted to inform healthier
SM usage. This study seeks to understand how SM use and use of phones around bedtime associates with worse sleep quality,
depression, and anxiety among youth during the peak of the COVID-19 pandemic and social distancing. Methods. This project
uses archival data collected in fall 2020 through school-based surveys to adolescents in a rural school district in Michigan.
There were a total of 200 participants (91.7% response rate) of which 180 adolescents (12-15 years old, 40.0% male, 55.6%
female, 3.9% nonbinary) were included in the analysis based on their SM use, the majority of whom identified as white
(91.7%). Results. Linear regression analyses indicated that higher self-reported SM use was associated with poorer sleep quality
and greater depression (p < 0:05). Sleep quality mediated the association between SM use and depression (p < 0:05).
Furthermore, youth who brought their smartphones to bed with them had poorer sleep quality than those without phones
(p < 0:05). SM use was not associated with anxiety after controlling for age and gender. Conclusions. SM use is associated with
higher rates of adolescent depression; however, sleep appears to mediate the relationship. The impacts of bringing a
smartphone to bed and self-reported SM use on adolescent mental health may be better predicted via sleep disruption even
during a widescale event such as COVID-19.

1. Introduction

COVID-19 has had far-reaching impacts on all levels of
society including in the lives of youth when many turned
to a digital world to remain connected during lockdowns
[1]. There has been debate as to whether this increased
screen time, including on social media (SM), has improved
mental health through providing a medium of social connec-
tion during an isolating time or whether excessive use still
worsens mental health [1].

Simultaneously, there has been rising concern over the
negative impacts of SM on adolescent mental health and
physical well-being. SM has gained almost ubiquitous use
in society and especially among adolescents [2]. Concur-
rently, there has been a rise in depression and anxiety among
youth [3]. Adolescent mental health is a pressing public

health issue with 10-20% of children and adolescents being
impacted by mental health problems worldwide [4], which
was further highlighted and exacerbated by the COVID-19
pandemic [1]. Current research has identified a link between
SM use and higher rates of anxiety [5], depression [5], and
worse sleep quality [6], yet more research must be conducted
to elucidate the relationships between these variables espe-
cially in the context of COVID-19.

There has been a well-documented link between
increased screen time and worse sleep quality among adoles-
cents [7]. Poor sleep hygiene among adolescents has also
been connected to higher rates of mental health problems
[8]. It is especially important to investigate SM use in adoles-
cents as it is a period of critical childhood behavioral devel-
opment and identity formation. One of the first studies to
examine SM use, sleep quality, and adolescent mental health
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found that sleep mediated the association between SM use and
depression and anxiety in Scottish adolescents [7]. Indeed, a
recent systematic review of the literature on SM use and
depression and anxiety found that sleep quality is a key mech-
anism linking SM use to adolescent mental health [8].

Although many studies have considered SM use and
adolescent behavioral health, few investigations have consid-
ered these associations during the COVID-19 pandemic,
which is critical given its ongoing impact. For example,
social distancing measures and virtual schooling during the
pandemic increased adolescents’ screen time [9] and created
shifts to their daily schedules. As the impact of the pandemic
has elevated concerns about adolescent mental health, it is
critical to examine if and how SM use and smartphone use
at bedtime may be an additional risk factor for poorer men-
tal health among adolescents.

This study is aimed at assessing the associations of SM
use with anxiety, depression, and sleep quality in a sample
of rural adolescents in the Midwest during the early part of
the COVID-19 pandemic. Our first hypothesis (H1) was that
increased SM use would be associated with poorer sleep
quality, greater depression, and higher anxiety [8]. Our sec-
ond hypothesis (H2) was that youth who bring their smart-
phones to bed will have poorer sleep quality, greater
depression, and higher anxiety compared to youth who do
not bring their smartphones to bed and those without
phones [8]. We also predicted that there would be an indi-
rect effect of poor sleep quality on the associations between
SM use and depression and anxiety (H3) [8].

2. Methods

Measures were administered to 200 7th and 8th grade stu-
dents (91.7% response rate) in two schools to evaluate the
efficacy of a school-based prevention program on developing
healthy SM use during the 2020-2021 academic school year
and the height of social distancing and the pandemic. These
schools were in a rural school district in Michigan. Students
received a link to the survey (which was on Qualtrics) from
their classroom teacher. For youth, who were in a virtual
classroom, their teachers provided the survey link electroni-
cally. To avoid the confound of receiving the intervention,
only the baseline survey data was used in the present study.
Youth provided assent to participate, and parents completed
a form requesting their child not to participate (i.e., a waiver
of informed consent was approved). The author’s IRB
approved this research project (code number: 2020-1179).

3. Measures

The survey gathered information about the amount of self-
reported SM use, drawn from prior research [10]. The spe-
cific question about SM use asked, “On a typical day, how
much TIME do you spend using ANY social media? If you
are not sure, just take your best guess. Social media refers
to any apps or websites that involve social interaction, such
as Facebook, Twitter, TikTok, Instagram, or Snapchat.” Par-
ticipants were asked to respond to the SM use question with
the following options: “I don’t use social media,” “less than 1

hour,” “1 hour,” “2 hours,” “3 hours,” and “10 or more
hours.” Additional data was collected on the amount of time
and whether youth brought their phones to bed with them.
The question in the survey asked, “Do you bring your smart-
phone or cellphone with you when you go to sleep,” and the
potential responses included, “I do not have a smartphone or
cellphone,” “yes,” or “no.”

Sleep quality was measured using the sleep-related
impairment (SRI) and sleep disturbance (SD) questionnaires
from the pediatric Patient-Reported Outcomes Measure-
ment Information System (PROMIS) [11]. PROMIS is a
repository of surveys that can be used to assess health behav-
ior among children and adults and was started by the US
National Institutes of Health. The PROMIS pediatric short
form SRI and SD questionnaires each contain four items,
and responses can range from “never” (1) to “always” (5).
One example of an item was “I had a hard time concentrat-
ing because I was sleepy.” A mean score of the 8 items (com-
bined scales) was calculated. The PROMIS pediatric short
form is a well-validated measure among adolescents [12].
Cronbach’s alpha for this sample was 0.82.

Depression was measured using the Center for Epidemio-
logical Studies Depression Scale for Children (CESD) [13].
This scale is a well-validated measure [14] which contains 20
items, and each response is scored from 0 to 3, with 0 repre-
senting “not at all” to 3 representing “a lot.” CESD scores
can range from 0 to 60. One example of an item is “I was both-
ered by things that usually don’t bother me.” Higher scores
represent greater depression, with scores of 15 or higher indic-
ative of significant levels of depressive symptoms in children
and adolescents. Cronbach’s alpha for this sample was 0.85.

Anxiety was assessed via the Penn State Worry Ques-
tionnaire (PSWQ) [15]. The PSWQ contains 16 items and
asks questions in a Likert scale with 1 representing “not at
all typical of me” to 5 “very typical of me.” One example of
an items is “My worries overwhelm me.” Prior research sup-
ports the validity of the PSWQ [16]. Total scores can range
from 16 to 80, and higher scores represent greater anxiety.
Cronbach’s alpha for this sample was 0.81.

4. Data Analysis

Prior to testing the hypotheses, the data were examined for
normality and presence of outliers. All major study variables
were normally distributed, and no outliers were detected.
Descriptive statistics and bivariate correlations between
major study variables (self-reported SM use, depression,
anxiety, and sleep quality) were conducted. Furthermore,
group differences in study variables were examined based
on demographics, using analyses of variance with Bonferro-
ni’s corrected post hoc comparisons. To test H1, linear
regression was used (covariates of age and gender were
entered into the first step). To test H2, ANOVA was con-
ducted to assess group differences in sleep quality, depres-
sion, and anxiety by bringing a smartphone to bed at
bedtime. Finally, for H3, mediation analysis was conducted
using Hayes’ 2017 PROCESS macro and bootstrapping. All
statistical tests were conducted using IBM Statistical Package
for Social Sciences (SPSS) version 28.0.1.
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5. Results

Of the 200 participants, n = 20 were removed because these
youth reported no SM use. The following information is
based on the final sample of n = 180. Racial distribution of
study participants was predominantly white (91.7%) with a
mean age of 13.97 years (SD = 0:67). There were 72 males
(40.0%), 100 females (55.6%), seven individuals who identify
in neither category (referred to as “nonbinary”) (3.9%), and
one missing response. Additional demographic information
of the sample can be found in Table 1.

One-way analysis of variance (ANOVA) with post hoc
Bonferroni comparisons revealed no statistically significant
differences in self-reported SM use between gender catego-
ries (see Table 2). However, there were meaningful associa-
tions between gender and internalizing symptoms of
depression (Fð2,178Þ = 9:27, p < 0:001) and anxiety
(Fð2,176Þ = 10:40, p < 0:001). Gender nonconforming youth
reported the greatest levels of anxiety (n = 7, M = 65:43,
SD = 16:91) followed by females (n = 99, M = 51:66, SD =
15:11) and then males with the lowest levels of anxiety
(n = 71, M = 43:97, SD = 13:37). Age was not associated
with any major study variables.

H1 was that increased SM use being associated with
greater depression, anxiety, and poorer sleep quality. Greater
self-reported SM use was correlated with depression
(r = 0:36, p < 0:01) and worse sleep quality (r = 0:32, p <
0:01). Poorer sleep quality was also associated with anxiety
and depression (r = 0:51, p < 0:01 and r = 0:73, p < 0:01,
respectively). Table 3 includes additional bivariate correla-
tion analyses.

Adjusting for age and gender, self-reported SM use is
associated with higher rates of depression (B = 0:29, p <
0:01). However, this association disappeared when adding
sleep quality in the second step of the regression (B = 0:69,
p < 0:01; see Table 4). Linear regression assessing that the
association between SM use and anxiety was not statistically
significant indicated that SM use did not associate with anx-
iety (see Table 5). As demonstrated by the liner regression
and bivariate correlation analyses, H1 was supported.

H2 was that bringing smartphones to bed would be asso-
ciated with higher report of anxiety and depression and
poorer sleep quality. ANOVA with pairwise comparisons
demonstrated group differences among youth who bring
their smartphones versus those who did not (or did not have
a phone) on sleep quality (Fð2,178Þ = 4:61, p < 0:05). Youth
who brought their phones to bed with them (n = 122, M =
2:72, SD = 0:98) had the worst sleep quality followed by
those who did not bring their phone to bed with them
(n = 49, M = 2:42, SD = 0:93) and then to those without
phones (n = 8,M = 1:80, SD = 0:32). One-way ANOVA with
post hoc Bonferroni comparison was significant when exam-
ining differences in levels of depression by whether youth
brought their phones to bed with them (or did not)
(Fð2,178Þ = 7:55, p < 0:001). Adolescents who brought their
phones to bed had higher reported depression (n = 122,
M = 23:07, SD = 15:45) compared to those who did not
bring their phone to bed with them (n = 49, M = 15:51,
SD = 13:59) and those without phones (n = 8, M = 7:88,

SD = 9:49). In contrast, anxiety levels did not significantly
differ across the groups (p > 0:05). That is, anxiety levels
were consistent for those who brought their phones to
bed, did not bring phones to bed, or did not have a
phone. H2 was supported in that youth who brought their
smartphones to bed had higher rates of depression and
poorer sleep quality than those who did not bring their
phones to bed or who did not have phones.

H3 stated that sleep quality would have an indirect effect
on the association between SM use and depression and anx-
iety. Using 10,000 bootstrap samples, the 95th percentile
confidence interval (CI) of the indirect effect was (0.53,
1.73), indicating that there was a significant indirect effect
(ab = 1:11, SE = 0:31). Thus, our hypothesis was supported.
We examined if there was an indirect effect of sleep quality
on the association between SM use and anxiety. Using
10,000 bootstrap samples, the 95th percentile CI of the indi-
rect effect was (0.38, 1.29), indicating that there was an indi-
rect effect (ab = 0:81, SE = 0:24). These results support H3,
with sleep quality having an indirect effect on the relation-
ship between self-reported SM use and anxiety.

6. Discussion/Conclusion

This study is aimed at examining the relationship between
adolescent SM and smartphone use and sleep quality,
depression, and anxiety early during the COVID-19 pan-
demic. We found that higher levels of self-reported SM use
and bringing smartphones to bed were associated with self-
reported worse sleep quality and depression. Further, there
was an indirect effect of poorer sleep quality on the associa-
tion between self-reported SM use and depression as well as
anxiety, suggesting that SM use around or after bedtime may
be the driving factor linking SM use with adolescent mental
health concerns. Lending further support to this was our

Table 1: Participant characteristics.

n (%)/M (SD)

Age (years) 13.97 (0.67)

Gender

Male 72 (40.0%)

Female 100 (55.6%)

Nonbinary 7 (3.9%)

Race

White 165 (91.7%)

Black 2 (1.1%)

American Indian or Alaska Native 1 (0.6%)

Asian 3 (1.7%)

Native Hawaiian or Pacific Islander 0 (0.0%)

Biracial 4 (2.2%)

Other 5 (2.8%)

Ethnicity

Hispanic 5 (3.1%)

Non-Hispanic 158 (96.9%)

Note: one person did not report gender. Percentages may not add to 100 due
to rounding.
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finding that youth who had smartphones, and brought them
to bed, reported poorer sleep quality compared to youth
without phones (and youth who did not bring phones to
bed). Although self-reported SM use was not associated with
anxiety, an indirect effect emerged suggesting that poorer

sleep quality mediated the association between SM use and
anxiety.

Our primary results are consistent with prior literature
on association between bringing a phone to bed and SM
use and sleep quality [7, 8]. Indeed, sleep as the explanatory

Table 2: One-way analysis of variance with post hoc comparison examining major study variables with gender.

Male (n = 72)
M (SD)

Female (n = 108)
M (SD)

Nonbinary (n = 7)
M (SD)

PSWQ (n = 177) 43.80 (13.05)a 51.20 (15.08)b 65.43 (16.91)c

CESD (n = 179) 14.52 (11.22)a 22.40 (15.80)b 34.71 (20.25)b

Social media use (hours) (n = 179) 4.95 (3.66)a 5.66 (3.29)a 7.29 (3.40)a

PROMIS pediatric short form (n = 179) 2.43 (0.88)a 2.64 (0.98)a 3.64 (1.38)b

Note: superscripts reflect significant mean differences (p < 0:01). PSWQ = Penn State Worry Questionnaire; CESD = Center for Epidemiological Studies
Depression Scale for Children.

Table 3: Pearson’s correlations of major study variables (with descriptive statistics).

PSWQ CESD Social media use (hours) PROMIS pediatric short form

PSWQ (n = 178) — 0.63∗ 0.13 0.51∗

CESD (n = 180) 0.63∗ — 0.36∗ 0.73∗

Social media use (hours) (n = 180) 0.13 0.36∗ — 0.32∗

PROMIS pediatric short form (n = 180) 0.51∗ 0.73∗ 0.32∗ —

Mean (SD) 49.16 (15.23) 20.32 (15.26) 4.72 (2.86) 2.60 (0.98)

Range 21-80 0-60 1-11 1-5
∗p < 0:01. Note: PSWQ = Penn State Worry Questionnaire; CESD = Center for Epidemiological Studies Depression Scale for Children.

Table 4: Linear regression examining gender, age, social media use,
and sleep quality with depression.

ΔR2 Β

Step 1 0.01

Gender: male -0.62∗∗

Gender: female -0.37∗

Age 0.03

F 3,178ð Þ = 6:23∗∗

Step 2 0.17

Gender: male -0.45∗

Gender: female -0.27

Age 0.02

SM use 0.29∗∗

F 4,178ð Þ = 8:99∗∗

Step 3 0.57

Gender: male -0.15

Gender: female 0.01

Age 0.06

SM use 0.08

Sleep problems 0.69∗∗

F 5,178ð Þ = 42:27∗∗
∗∗p < 0:01; ∗p < 0:05. Note: male coded as 1 in gender: male (female and
other identified gender as 0) and female coded as 1 in gender: female
(male and other identified gender as 0).

Table 5: Linear regression examining gender, age, social media use,
and sleep quality with anxiety.

ΔR2 Β

Step 1 0.11

Gender: male -0.69∗∗

Gender: female -0.45∗

Age 0.02

F 3,176ð Þ = 6:91∗∗

Step 2 0.11

Gender: male -0.67∗∗

Gender: female -0.43∗

Age 0.01

SM use 0.03

F 4,176ð Þ = 5:21∗∗

Step 3 0.32

Gender: male -0.45∗∗

Gender: female -0.23

Age 0.04

SM use -0.12

Sleep problems 0.50∗∗

F 5,176ð Þ = 16:14∗∗
∗∗p < 0:01; ∗p < 0:05. Note: male coded as 1 in gender: male (female and
other identified gender as 0) and female coded as 1 in gender: female
(male and other identified gender as 0).

4 Human Behavior and Emerging Technologies



mechanism linking phone or SM use and internalizing
symptoms has also been supported in research among ado-
lescents internationally [8].

A surprising finding was the lack of association between
self-reported SM use and anxiety. Contrary to our hypothesis,
increased SMuse was not associated with higher anxiety as has
been found in other studies [5]. It is possible that the measure
of anxiety used in this study was more reflective of “worries”
versus clinical anxiety. Alternatively, given that prior research
on this association occurred prior to the pandemic, it is possi-
ble that the timing of this administration (during the first year
of the pandemic) occurred when adolescents were already
experiencing heightened anxiety [17]. Another possibility is
we did not capture content or experiences on SM that may
exacerbate anxiety, such as fear of missing out [18] or viewing
harmful content on social media [19]. Clearly, there is a com-
plex relationship between SM use and adolescent mental
health that must be further and more fully studied.

For clinicians or other professionals working with ado-
lescents, greater emphasis should be placed on the impor-
tance of good sleep hygiene and educating youth on how
increased SM and smartphone use around or after bedtime
may disrupt it. Routine health examination screening should
also include questions regarding SM and smartphone use in
addition to sleep habits.

There were some limitations to this study. The dataset
only examined a rural community in Michigan and may
not be representative of the greater United States adolescent
population. The sample was predominantly white, as typical
of this particular rural school setting. Future studies should
include more diverse populations regarding age, race, and
geographic location. Additionally, there is concern about
the accuracy of self-reported SM and smartphone usage.
Thus, further research should prioritize using more objective
measures of smartphone and social media use, which may
more closely approximate actual use [20].

Furthermore, future studies should analyze the direc-
tionality of the association between smartphone and SM
use with internalizing symptoms. Adolescents who report
greater SM and smartphone use may already have anxiety
and depression. Utilizing a longitudinal study design would
help to assess this directionality, as opposed to the cross-
sectional design used in this present study. Additionally,
more studies should seek to identify theoretical mechanisms
explaining how SM use causes sleep disruption. SM already
plays a large role in shaping society and especially more in
the lives of youth [3]. To this end, it is critical for further
research to be conducted into the impacts of SM use on ado-
lescents and improve their overall well-being.
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