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Research Article

Journal of American College Health

Screen time and insomnia among college students: the moderating effect of 
loneliness

John Richmond T. Sy, MA MSa , Jessica R. Dietch, PhD DBSMa , Ruth K. Brombach, MSa ,  
Tracy Trevorrow, PhDb  and Eric S. Zhou, PhDc,d 
aSchool of Psychological Science, Oregon State University, Corvallis, Oregon, USA; bSchool of Education and Behavioral Sciences, Chaminade 
University of Honolulu, Honolulu, Hawai, USA; cPerini Family Survivors’ Center, Dana-Farber Cancer Institute, Boston, Massachusetts, USA; 
dDepartment of Pediatrics, Harvard Medical School, Boston, Massachusetts, USA

ABSTRACT
Objective: Insomnia is detrimental to college student health. The purpose of this study was to 
examine the interaction between two risk factors of insomnia—screen time use and loneliness—in 
college students. Participants: Respondents were 1,001 (M age = 19.9 [SD = 2.3]) college 
undergraduates. Methods: Self-reported demographic information, daily screen time (social, 
nonsocial, or productivity), loneliness, and insomnia were collected. Analyses examined the 
interaction of screen time and loneliness on insomnia. Results: Insomnia significantly correlated 
with loneliness and total, social, and nonsocial screen time. Less lonely students had an increase in 
insomnia symptoms with increased total and social screen time. However, lonelier students had 
greater insomnia symptoms than less lonely students, regardless of screen time. Greater than 8 h of 
total screen time per day elevated the risk for insomnia. Conclusion: Screen time was associated 
with insomnia symptoms; however, loneliness better predicted insomnia among college students.

Introduction

A global review of college students found 18.5% had insom-
nia. This contrasted with 7.4% of same-aged peers in the 
general population.1 Previous studies have also implicated 
poor stimulus control, caffeine intake, substance use (i.e., 
alcohol and stimulants), and device use in the development 
of sleep difficulties in this population.2 Consequently, insom-
nia has been associated with poor mental health (e.g., anxi-
ety, depressive symptoms) among college students.3

A potentially important but less studied contributor to 
insomnia in college populations is loneliness. Loneliness is 
defined as negative affect due to the discrepancy between 
individuals’ desired level of interpersonal connection and 
their current level of social connectedness.4 Students’ transi-
tion to college life often presents social and emotional 
adjustment challenges and may include the loss of long-
standing social relationships; thus eliciting feelings of loneli-
ness.5 Traditional-aged college students are in Erikson’s 
intimacy vs. isolation psychosocial stage, where the goal is 
to seek out intimate relationships.6 College students who 
were not in an intimate relationship reported being lonelier 
than those who were in one.7 Because of these reasons, lone-
liness is a common and detrimental experience during young 
adulthood with over half of college students experiencing 
loneliness.8

Loneliness has the potential to cause disrupted sleep 
because of its association with greater sensitivity to stress9 
and rumination over stressful events.10 A study which found 
elevated sleep latency and shorter sleep duration were 
reported by lonelier college students after a stressful day 
compared to less lonely students.11 Stress may be a key 
mechanism that explains the relationship between loneliness 
and insomnia.12 A meta-analysis demonstrated that loneli-
ness was associated with greater insomnia severity in col-
lege students.13 This is significant because insomnia has 
been consistently associated with poorer mental health, 
such as increased stress, anxiety, mood disturbance,3 and 
suicidality14 as well as poorer quality of life, decreased aca-
demic performance, and greater use of sleep and wakeful-
ness aids15 among college populations. With over half of 
69,000 college students reporting loneliness in one study,8 
better understanding the linkage between loneliness and 
sleep is essential.

One unexplored mechanism linking loneliness and insom-
nia may be excessive screen use. Compared to older adults, 
adolescents and young adults attribute media use before sleep 
to be a greater contributor to perceived insufficient sleep.16 It 
has been demonstrated that increased screen time may lead 
to sleep disturbances. Greater total screen time across differ-
ent devices (e.g., television, computer, tablet, mobile phone, 
and gaming console) was associated with shorter sleep 
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duration, less sleep efficiency, longer sleep latency, and greater 
incidence of insomnia in a large study of Norwegian college 
students.17 Frequent social media use was also related to 
insomnia in college students.18 Greater mobile gaming also 
predicted insomnia, shorter sleep duration, and other sleep 
difficulties in young adults.19 To our knowledge, no studies 
examined the relationship between insomnia and screen time 
used for schoolwork. A study on adolescents in a competitive 
academic setting indicated that more time spent on studying 
and homework equated to less sleep time.20 It is therefore 
important to investigate productivity-related screen time 
because of the association between academic stress and 
insomnia among college students.21 On the other hand, a dif-
ferent study found that screen time in the bedroom was not 
associated with insomnia.22 Loneliness may explain these dif-
ferent outcomes. Loneliness in adolescents has been associ-
ated with increased total screen time, social media use,23 
internet use,24 and gaming duration.25 Lonely individuals may 
binge-watch shows26 to ameliorate feelings of social isola-
tion.27 Moreover, several longitudinal studies of young adults 
found evidence that loneliness was a precursor for higher fre-
quency of passive social media use, possibly reflecting 
attempts to find a sense of belongingness.28

We found no studies investigating the role of loneliness 
in the relation between screen time and insomnia among 
college students. Because greater screen use is already pre-
dictive of insomnia, it is important to understand whether 
loneliness compounds its effects in college students. Particular 
screen-related activities, such as social, nonsocial, or 
productivity-related screen use also may differentially impact 
sleep.29

The present study

Therefore, we sought to understand whether loneliness mod-
erated the relation between screen time use and insomnia. 
We investigated how loneliness and screen time use differ-
entially predicted insomnia among college students. Our 
first aim was to examine rates of insomnia, loneliness, and 
screen time habits among college students. The second aim 
was to explore whether total, social, nonsocial, and 
productivity-related screen times were related to insomnia in 
lonely and less lonely college students. We hypothesized that 
individuals with greater loneliness will also report greater 
screen time which, in turn, will be associated with higher 
insomnia symptomology compared to those who were 
less lonely.

Methods and procedure

Participants and procedure

Undergraduate students, at least 18 years of age, enrolled at 
either a public university in the Pacific Northwest (PNW) or 
a private university in the Pacific Islands (PI), were partici-
pants in this study. Participation was limited to students 
over 18 years old due to the specifications of the Institutional 
Review Boards which required special permission for minor 

participation regardless of university enrollment. Students 
were recruited through convenience sampling to participate 
in this study either by (1) the school’s online experiment 
sign up system or (2) faculty advertisements in class. 
Students were compensated with course credit. Students 
were provided a link to access an online survey which took 
approximately 25 min to complete. Informed consent was 
required before taking the voluntary and anonymous survey. 
The Institutional Review Boards of both universities approved 
this study. Participants completed surveys from April 2021 
through September 2022.

Measures

Demographic information
Participants self-reported their age, academic year, gender 
identity, race, ethnicity, and socioeconomic status.

Screen time
Participants estimated how much time they used any elec-
tronic device each day for a variety of screen-based activi-
ties on weekdays and weekends over the past 14 days 
(Appendix A). Screen use categories included streaming 
media (e.g., Netflix and YouTube), social networking (e.g., 
Instagram, Snapchat, TikTok), internet browsing for leisure 
(e.g., ESPN, NY Times), text messaging (e.g., WhatsApp, 
WeChat), video games (on any device), reading a book or 
magazine on an e-reader (e.g., Kindle), and productivity 
(e.g., schoolwork, job applications, work). The measure was 
internally developed by the researchers and face validity was 
assessed by content experts. Young adult college students 
also pilot-tested the measure prior to distribution. The max-
imum daily screen time across all categories was capped at 
18 h per day which represented a realistic upper limit of 
screen time.17,30 We grouped screen time into the following 
categories: (a) social, comprised of social networking and 
text messaging, (b) nonsocial, comprised of streaming media, 
internet browsing for leisure, gaming, and reading a book or 
magazine on an e-reader, and (c) productivity, e.g., school-
work and employment. We computed means for each group-
ing for both weekdays and weekends. Participants were also 
asked about phone-related screen time 30 min before 
bedtime.

Loneliness
Loneliness was measured with the 20-item Revised UCLA 
Loneliness Scale (R-UCLA).31 The scale has been found to 
have good construct validity and excellent internal consis-
tency (Cronbach’s α = 0.94).31 In this sample, the scale showed 
excellent internal consistency (Cronbach’s α = 0.93).

Participants rated the frequency of experience with a 
4-point response format (1 – Never to 4 – Often) on state-
ments such as “I lack companionship.” Total item scores 
range from 20 to 80 with greater scores indicating greater 
experience of loneliness. Scores were then categorized 32 into 
low/moderate (< = 43) and high loneliness (> = 44) for mod-
eration and odds ratio analyses.
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Insomnia
Insomnia was measured by the 7-item Insomnia Severity 
Index (ISI).33 The scale has demonstrated excellent construct 
validity and internal consistency for both community and 
clinical samples (Cronbach’s α = 0.90, 0.91 respectively)33 and 
showed good internal consistency in the current sample 
(Cronbach’s α = 0.83). Total item scores range from 0 to 28 
with greater scores reflecting greater insomnia severity. 
Consistent with Morin et  al.’s recommendation, a cutoff 
score of 10 or greater was used as the threshold to detect 
clinically significant insomnia.33

Analyses

We used IBM SPSS version 28 to conduct statistical analyses 
for this study. We calculated rates of insomnia, loneliness, 
and screen times and assessed the relationships between 
variables using Pearson correlations. Additionally, Model 1 
of the PROCESS macro version 3.534 was used to test the 
relationship between the total and three different categories 
of screen time and insomnia using loneliness as a modera-
tor. Continuous variables were mean centered and expressed 
in −1 SD and +1 SD. Additional odds ratio and correlations 
were used to determine likelihood of insomnia based on 
loneliness severity. Screen time was binned at 2-h incre-
ments to determine prevalence threshold for insomnia in 
the sample.

Results

Participants

A total of 1,617 college students consented to participate in 
the study. Data were excluded for respondents with incom-
plete responses (n = 93), aberrant responses (n = 2), no 
reported age or those below 18 years old (n = 12), those not 
enrolled in either university (n = 4), those who failed one or 
more attention checks (n = 275), or those who reported 
greater than 18 h of total screen time (n = 156). Finally, we 
excluded participants aged 30 and above (n = 74) to narrow 
the scope of the study to young adult college students due to 
their unique developmental and screen-related characteristics. 
In our final sample of 1,001 participants, the mean age was 
19.9 (SD = 2.3). Most participants were first-year college stu-
dents (45.7%). Racial backgrounds of participants were pri-
marily White (52.7%), Multiracial (25.5%), and Asian (11.4%). 
There were significant differences in gender distribution  
(χ2 [2, 994] = 225.85, p < 0.001), racial backgrounds (χ2  
[8, 1001] = 225.85, p < 0.001), and socioeconomic status (χ2 [2, 
1001] = 35.70, p < 0.001) between universities with most 
responses coming from the PNW university (77.3%). Post-hoc 
analysis comparing these demographic variables between uni-
versities indicated that there was a larger proportion of 
respondents who were men (29.7% vs. 15.9%) in the PNW 
university and a larger proportion of women (83.6% vs. 
67.8%) in the PI university. In terms of race, there was a 
larger proportion of White participants from the PNW uni-
versity (63.7% vs. 15.9%) and larger proportions of Multiracial 

(51.5% vs. 17.7%), Native Hawaiian/Pacific Islander (7% vs. 
0%), Asian (18.5% vs. 9.3%) participants in the PI university. 
Finally, there was a larger proportion of upper-middle/upper 
class participants in the PNW university (30.2% vs. 10.6%) 
and a larger proportion of middle-class participants in the PI 
university (58.6% vs. 44.4%).

Overall screen time, insomnia, and loneliness 
characteristics

Mean total screen time was 10.2 h (SD = 3.2) per day. 
Women reported greater total (10.4 vs. 9.8 h; p = 0.02), social 
(3.8 vs. 2.4 h; p < 0.001), and productivity (3.8 vs. 3.2 h; 
p < 0.001) screen time per day than men. Men, on the other 
hand, reported greater nonsocial screen time per day than 
women (4.2 vs. 2.9 h; p < 0.001). Non-binary/gender diverse 
participants (n = 20) had less social (2.8 vs. 3.8 h; p < 0.04) 
and more nonsocial (4.0 vs. 2.9 h; p < 0.02) screen time per 
day than women but not men. Forty percent of the students 
sampled met the cutoff for clinically significant insomnia 
symptoms. Women (43.1%) had greater prevalence of clini-
cally significant insomnia than men (32.2%; p < 0.01), with 
higher mean insomnia scores (9.2 vs. 8.0; p = 0.001). 
Thirty-five percent of the overall sample reported high 
loneliness levels. However, there were no significant differ-
ences between loneliness prevalence (33.0% vs. 37.5%; 
p = 0.20) and mean loneliness scores (39.5 vs. 40.6; p = 0.84) 
between women and men. Non-binary/gender diverse par-
ticipants had the greatest insomnia (12.1; ps < 0.01) and 
loneliness (46.6; ps < 0.03) scores compared to both men 
and women.

Total (t = 2.27, p = 0.02) and social (t = 4.29, p < 0.001) 
screen time were greater for the PI university compared to 
the PNW university. There were no significant differences 
between nonsocial (t = 0.30, p = 0.76) and productivity screen 
times (t = 0.53, p = 0.60). There were no significant differ-
ences in insomnia (t = 1.55, p = 0.12) or loneliness (t = 0.45, 
p = 0.66) between respondents at the two universities. 
Significant group differences were identified across socioeco-
nomic status; with those who identified as poor/working 
class reporting greater productivity screen time (4 h vs. 3.5–
3.6 h, ps < 0.03) and insomnia symptoms (10.11 vs. 8 − 8.8, 
ps < 0.001) compared to middle and upper-middle/upper 
classes for both universities. Refer to Table 1 for complete 
participant characteristics.

Relationships between screen time, insomnia, and 
loneliness

As shown in Table 2, insomnia was positively correlated 
with loneliness (r = 0.27, p < 0.001). Additionally, total 
(r = 0.12, p < 0.001), social (r = 0.07, p = 0.03), and nonsocial 
screen times (r = 0.09, p = 0.01) was positively correlated with 
insomnia but not productivity (r = 0.04, p = 0.17). Loneliness 
correlated negatively with social (r = −0.10, p < 0.01) and pos-
itively with nonsocial (r = 0.15, p < 0.001) screen time but not 
total (r = 0.06, p = 0.07) and productivity (r = −0.06, p = 0.08) 
screen times.
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Regression analysis revealed that screen time predicts 
insomnia. Furthermore, the relationship between total 
screen time and insomnia was moderated by loneliness, 
after adjusting for academic year and gender. Results indi-
cated 8.0% of the variance in insomnia was explained by 
the predictors in the model (Table 3). There was a statisti-
cally significant interaction between loneliness and total 
screen time (b = −0.31, SE = 0.11, p = 0.004) in the model 
(Figure 1). Further examination of the interaction revealed 
that the effect of total screen time on insomnia was statis-
tically significant at low levels of loneliness (b = 0.26, 

SE = 0.07, p < 0.001), but non-significant at high levels of 
loneliness (b = −0.05, SE = 0.09, p = 0.56). A similar result 
was found for social screen time. Results indicated 7.0% of 
the variance in insomnia was explained by the predictors in 
the model (Table 4). There was a significant interaction 
between loneliness and social screen time (b = −0.36, 
SE = 0.17, p = 0.03) in the model (Figure 2). The effect of 
social screen time on insomnia at low loneliness was signif-
icant (b = 0.27, SE = 0.10, p = 0.007), but non-significant at 
high loneliness (b = −0.09, SE = 0.14, p = 0.52). For produc-
tivity screen time, results indicated that 8% of the variance 
in insomnia was explained by the predictors in the model. 
The interaction between loneliness and productivity was 
significant (b = −0.39, SE = 0.18, p = 0.03) in the model. 
However, the conditional effect of productivity screen time 
on insomnia was only trending significance at low loneli-
ness (b = 0.22, SE = 0.11, p = 0.06) but not significant at high 
loneliness (b = −0.17, SE = 0.14, p = 0.23). Finally, there were 
no significant interactions found between loneliness and 
nonsocial screen time (b = −0.23, SE = 0.17, p = 0.18) in 
models predicting insomnia.

Likelihood of insomnia by loneliness

Odds ratio analysis revealed that participants with high 
loneliness were almost twice as likely to report insomnia 
compared to participants with lower loneliness (OR = 1.8, 
95% CI [1.4, 2.3]). Loneliness was positively correlated with 

Table 1.  Demographic characteristics and mean scores of study variables.
Overall Men Women Non-binary/other

(n = 1001) (n = 264) (n = 710) (n = 20)

Mean age (in years) 19.9 (SD = 2.3) 20.1 (SD = 2.5) 19.8 (SD = 2.3) 20.1 (SD = 2.6)
School year
 F reshmen 454 (45.7%) 117 (44.3%) 329(46.3%) 8 (40.0%)
  Sophomore 233 (23.4%) 58 (22.0%) 171 (24.1%) *
  Junior 171 (17.2%) 46 (17.4%) 120 (16.9%) *
  Senior 120 (12.1%) 35 (13.3%) 82 (11.5%) *
 O ther 16 (1.6%) 8 (3.0%) 8 (1.1%)
Race
  White 524 (52.7%) 138 (52.3%) 369 (52.0%) 17 (85.0%)
  Hispanic/Latinx 65 (6.5%) 13 (4.9%) 51 (7.2%) *
 A sian 113 (11.4%) 36 (13.6%) 76 (10.7%) *
  Black/African 

American
15 (1.5%) 5 (1.9%) 10 (1.4%) *

 O ther 24 (2.4%) 6 (2.3%) 18 (2.5%) *
 M ultiracial 253 (25.5%) 66 (25.0%) 186 (26.2%) *
Mean Insomnia (ISI) 8.9 (SD = 5.3) 8.0 (SD = 5.3) 9.2 (SD = 5.2) 12.1 (SD = 5.5)
Insomnia (ISI ≥ 10) 40.6% (n = 404) 32.2% (n = 85) 43.1% (n = 306) 65.0% (n = 13)
Mean Loneliness 

(UCLA-R)
40.0 (SD = 11.6) 40.6 (SD = 12.4) 39.5 (SD = 11.3) 46.6 (SD = 12.1)

Loneliness 
(UCLA-R ≥ 44)

34.7% (n = 344) 37.5% (n = 99) 33.0% (n = 233) 63.2% (n = 12)

Mean total screen 
time (in hours)

10.2 (SD = 3.2) 9.8 (SD = 3.4) 10.4 (SD = 3.2) 10.4 (SD = 3.1)

Total screen  
time range  
(in hours)

0–18.0 0.7–18.0 0–18.0 4.3–16.4

Mean social screen 
time (in hours)

3.4 (SD = 2.1) 2.4 (SD = 1.7) 3.8 (SD = 2.1) 2.8 (SD = 2.8)

Social screen time 
range (in hours)

0–16.6 0–10.1 0–16.6 0–11.7

Mean nonsocial 
screen time (in 
hours)

3.4 (SD = 2.1) 4.2 (SD = 2.2) 2.9 4.0 (SD = 1.8)
(SD = 1.9)

Nonsocial screen 
time range (in 
hours)

0 − 12.7 0 − 11.6 0 − 12.7 0 − 8.7

Mean productivity 
screen time (in 
hours)

3.6 (SD = 1.9) 3.2 (SD = 1.7) 3.8 (SD = 1.9) 3.6 (SD = 1.5)

Productivity screen 
time range (in 
hours)

0 − 12.1 0 − 12.1 0 − 11.8 1.3 − 7.1

Note: n ≤ 5 was substituted for an asterisk to prevent potential identification of 
participants.

Table 2.  Bivariate correlations between study variables.

Variable n 1 2 3 4 5 6

1. Insomnia 1001 –
2. Loneliness 997 0.27*** –
3. Total screen 

time
913 0.12*** 0.06 –

4. Social screen 
time

953 0.07* −0.10** 0.56*** –

5. Nonsocial 
screen time

932 0.09** 0.15** 0.55*** −0.06 –

6. Productivity 
screen time

977 0.04 0.06 0.49*** −0.06 −0.02 –

*p < 0.05 (2-tailed), **p < 0.01 level (2-tailed), ***p < 0.001 level (2-tailed).

Table 3. M odel summary of loneliness moderating the effects of total screen 
time on insomnia controlling for school year and gender.

Predictor b SE t 95% CI

Constant 9.30 1.79 5.19*** 5.78, 12.82
Total screen time 0.26 0.07 3.95*** 0.13, 0.39
Loneliness 2.45 0.36 6.90*** 1.75, 3.15
Total screen time x 

Loneliness
−0.31 0.11 −2.87** −0.52, −0.10

First-year −0.06 1.33 −0.04 −2.67, 2.55
Sophomore −0.61 1.35 0.45 −2.04, 3.57
Junior 0.17 1.37 0.12 −2.52, 2.85
Senior 0.34 1.40 0.25 −2.40, 3.08
Men −2.34 1.24 −1.89 −4.77, 0.09
Women −1.14 1.21 −0.94 −3.52, 1.24

R2 = 0.08, p < .001, F(9, 895) = 9.13, p < .001*p < .05, **p < .01, ***p < .001.
Note: Reference group was “Other” for school year and “Non-binary” for 

gender.

Table 4. M odel summary of loneliness moderating the effects of social screen 
time on insomnia controlling for school year and gender.

Predictor b SE t 95% CI

Constant 9.60 1.77 5.43*** 6.13, 13.07
Social screen time 0.27 0.10 2.70** 0.07, 0.46
Loneliness 2.41 0.35 6.93*** 1.73, 3.09
Social screen 

time × Loneliness
−0.36 0.17 −2.14* −0.68, −0.03

First-year −0.26 1.29 −0.20 −2.79, 2.27
Sophomore 0.32 1.31 0.26 −2.24, 2.91
Junior −0.08 1.33 −0.06 −2.69, 2.52
Senior 0.24 1.35 0.18 −2.41, 2.90
Men −2.4 1.24 −1.97* −4.87, −0.01
Women −1.33 1.21 −1.09 −3.71, 1.06

R2 = 0.07, p < .001, F(9, 933) = 8.21, p < .001. *p < .05, **p < .01, ***p < .001.
Note: Reference group was “Other” for school year and “Non-binary” for 

gender.
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questions of sleep onset latency (r = 0.23, p < 0.001), mainte-
nance (r = 0.16, p < 0.001), and early morning awakening 
(r = 0.12, p < 0.001) in the ISI.

Insomnia prevalence by screen time

Screen time was grouped into 2-h increments to examine 
insomnia prevalence at increasing screen use. In general, we 
observed that over 40% of participants meet a cutoff score 
on the ISI indicating likely insomnia disorder when report-
ing total screen time greater than 8–10 h per day (Figure 3), 
social screen time greater than 4–6 h per day (Figure 4), 
nonsocial screen time greater than 2–4 h per day (Figure 5), 
and productivity screen time greater than 4–6 h per day 

(Figure 6). In addition, screen use 30 min before bedtime 
was not associated with greater likelihood of insomnia (χ2 
[1, 1001] = 0.20, p < 0.65) in the sample.

Discussion

The current study was the first to explore the moderating 
effect of loneliness on the relation between screen time and 
insomnia severity. In a large college sample, lonelier students 
(over one third of those surveyed) were almost twice as likely 
to report clinically significant insomnia symptoms than less 
lonely individuals. Moreover, the amount of total screen time 
was not associated with insomnia symptom severity among 
students with greater loneliness. This contrasted with less 

Figure 1.  Simple slopes of total screen time and insomnia moderated by loneliness.
Note: Mean centered values of social screen time at −1 SD is −3.2 (low total screen time) and +1 SD is +3.2 (high total screen time).

Figure 2.  Simple slopes of social screen time and insomnia moderated by loneliness.
Note: Mean centered values of social screen time at −1 SD is −2.1 (low social screen time) and +1 SD is +2.1 (high social screen time).
*p < .05, **p < .01, ***p < .001.
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lonely participants whose insomnia symptom severity increased 
with amount of screen time. This study highlighted the neces-
sity to consider factors, such as loneliness, to better our under-
standing of the effects of screen time on insomnia severity.

In line with previous research, an individual’s total screen 
time was associated with insomnia severity.17 Building upon 
work which found sleep duration varied based on the type 
of media with which adolescents consumed,29 we showed 
that social and nonsocial screen time were related to insom-
nia whereas productivity was not. Different screen times also 
had varied associations with loneliness. Nonsocial screen use 
was positively related with loneliness in line with previous 

studies.26 On the other hand, social screen time was nega-
tively associated with loneliness in the study. Previous stud-
ies on smartphone use found that lonely college students 
reported greater social media use but less communication 
app use.23 How social media is consumed may need to be 
considered for future studies. Active interactions on social 
media (e.g., commenting and messaging) may align better to 
social screen time, in contrast to passive scrolling which 
could be more akin to nonsocial screen time.

Loneliness was a robust predictor of insomnia severity in 
our study. Participants with high loneliness were almost 
twice as likely to report insomnia compared to participants 

Figure 3. G raph representing total screen time hours and likelihood for insomnia.

Figure 4. G raph representing average social screen time hours and likelihood for insomnia.
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with lower loneliness. Lonely individuals may experience ele-
vated rumination, which can result in cognitive arousal that 
disturbs sleep.10,35 Loneliness may also make individuals sen-
sitive to stress and it has been associated with higher levels 
of stress hormones and pro-inflammatory substances.9 
College students endorse stress as a primary causal factor of 
their poor sleep,12 which may have implications for the rela-
tionship between loneliness and insomnia. This was exem-
plified by Hayley and colleagues who found that psychological 
distress mediated the relationship between loneliness and 
sleep difficulties.36 Alternatively, loneliness may predict 
insomnia due to its association with depression.37

The variance in insomnia in the models for the current 
study was better accounted for by loneliness rather than the 

different categories of screen time. Results demonstrated that 
participants who reported high levels of loneliness also 
reported greater insomnia symptoms regardless of screen 
time. On the other hand, participants with low loneliness 
showed a marginal increase (i.e., total and social) or 
non-significant change (i.e., nonsocial) in insomnia symp-
toms as screen times increased. In other words, more screen 
time was associated with greater insomnia symptoms among 
less lonely college students. A potential explanation for why 
excessive screen time affects sleep involves increasing psy-
chological arousal. Stimulating activities before going to bed, 
such as playing video games, may contribute to heightened 
arousal which may in turn, increases sleep latency, the time 
it takes to fall asleep.38 Having a television running in the 

Figure 5. G raph representing average nonsocial screen time hours and likelihood for insomnia.

Figure 6. G raph representing average productivity screen time hours and likelihood for insomnia.
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background and engaging with social media can also increase 
alertness and decrease melatonin levels, which may delay 
sleepiness.39 Additionally, blue light emitted from phone 
screens may be associated with a delayed and reduced pro-
duction of melatonin thereby delaying sleep onset.40

Limitations

While the study had a large sample, participants were com-
prised of students from two universities, which do not rep-
resent the totality of college students in the U.S. There was 
a significantly large proportion of Non-Hispanic White par-
ticipants which limits comparisons of study variables by 
race/ethnicity. It is important to consider demographic fac-
tors such as race and other minoritized identities (e.g., sex-
ual orientation) in future studies as they may influence 
screen use, loneliness, and insomnia severity. The role of 
culture also needs to be explored in relation to screen time 
use. Hawaii has a stronger emphasis on collectivism than 
mainland States41 and could explain the significantly higher 
rates of social screen use in the PI university. Doing so 
within an intersectional framework may shed additional 
light onto these complex relationships. Findings from the 
current study highlight the importance of examining the role 
of identity dimensions in the relationship between screen 
use, loneliness and insomnia; non-binary/gender diverse par-
ticipants reported greater loneliness and insomnia compared 
to men and women. However, this outcome should be inter-
preted with caution due to the small sample size.

Screen use recommendations and future directions

Greater screen time increases the likelihood of meeting cri-
teria for insomnia. Based on our findings, we recommend 
that college students use electronic devices for a maximum 
of 8–10 h per day to reduce their risk of developing insom-
nia. Notably, there is greater nuance to the relationship 
between screen time and insomnia. Personal challenges, such 
as loneliness, also need to be accounted for due to their 
strong association with insomnia. Loneliness and other psy-
chosocial factors may need to be addressed prior to screen 
time to relieve insomnia symptomology. University and col-
lege administrators should be encouraged to implement con-
sistent messaging regarding the risks associated with too 
much screen time, coupled with interventions to promote 
social connectedness for college students. For example, a sys-
tematic review of 28 articles found that psychoeducational 
initiatives to build social skills and facilitate student support 
groups were effective in reducing loneliness among college 
students.42 Administrators can invest in virtual spaces (e.g., 
FaceTime) to increase accessibility and inclusion of these 
psychoeducational initiatives to e-campus students. These 
interventions can be done in conjunction with Cognitive 
Behavioral Therapy for Insomnia (CBT-I) which has been 
shown to improve insomnia severity among college students.43

Future research should include objective sleep measure-
ments and query the type of screen use before bed as these 
would be more associated with insomnia. We further 

propose exploring media content and consequent psycholog-
ical arousal, rather than absolute screen duration. A novel 
contribution of the study was the separate assessment of 
social, nonsocial, and productivity screen times on insomnia. 
However, further studies are needed to psychometrically 
evaluate this method of categorization. While the present 
study used insomnia as an outcome variable, it was also 
been found to be a predictor of problematic social media 
use in college students.44 Therefore, longitudinal analysis is 
needed to examine the potential bidirectional relationships 
between excessive screen time, loneliness, and insomnia in 
college students.

Conclusions

Our study suggests that loneliness may be more predictive of 
insomnia than screen time among college students. This 
may be a significant finding for campuses at large, given 
that over one-third of the students surveyed in our study 
reported experiencing high levels of loneliness. We hope that 
by addressing loneliness, education and health professionals 
may reduce the incidence and severity of insomnia among 
college students.
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Appendix A 

Screen use (school/work days)

On an average day during your school/work days, approximately how much time do you use any electronic device for the fol-
lowing?

Average per day

Hours Minutes
1. Streaming media (e.g., Netflix, Youtube) _____ _____
2. Social networking (e.g., Instagram, Snapchat, TikTok) _____ _____
3. Internet browsing for fun (e.g., Reddit, ESPN, NY Times) _____ _____
4. Text messaging (including WhatsApp, WeChat etc.) _____ _____
5. Video games (on any type of device) _____ _____
6. Reading a book or magazine for pleasure (in print) _____ _____
7. Reading a book or magazine on an e-reader (e.g., Kindle) _____ _____
8. Productivity (e.g., schoolwork, job applications, work) _____ _____

Screen use (off days)

On an average day during your off/non-school days, approximately how much time do you use any electronic device for the 
following?

Average per day

Hours Minutes
1. Streaming media (e.g., Netflix, Youtube) _____ _____
2. Social networking (e.g., Instagram, Snapchat, TikTok) _____ _____
3. Internet browsing for fun (e.g., Reddit, ESPN, NY Times) _____ _____
4. Text messaging (including WhatsApp, WeChat etc.) _____ _____
5. Video games (on any type of device) _____ _____
6. Reading a book or magazine for pleasure (in print) _____ _____
7. Reading a book or magazine on an e-reader (e.g., Kindle) _____ _____
8. Productivity (e.g., schoolwork, job applications, work) _____ _____

https://doi.org/10.1016/B978-1-4160-6645-3.00078-5
https://doi.org/10.1111/sjop.12343
https://doi.org/10.1111/bjhp.12391
https://doi.org/10.1111/j.1365-2869.2005.00463.x
https://doi.org/10.1136/bmjopen-2019-031161
https://www.cdc.gov/niosh/emres/longhourstraining/color.html
https://www.cdc.gov/niosh/emres/longhourstraining/color.html
https://doi.org/10.1037/0022-3514.77.2.279
https://doi.org/10.1111/camh.12614
https://doi.org/10.1016/j.beth.2013.12.010
https://doi.org/10.1016/j.sleepe.2022.100030

	Screen time and insomnia among college students: the moderating effect of loneliness
	ABSTRACT
	Introduction
	The present study
	Methods and procedure
	Participants and procedure
	Measures
	Demographic information
	Screen time
	Loneliness
	Insomnia

	Analyses

	Results
	Participants
	Overall screen time, insomnia, and loneliness characteristics
	Relationships between screen time, insomnia, and loneliness
	Likelihood of insomnia by loneliness
	Insomnia prevalence by screen time

	Discussion
	Limitations
	Screen use recommendations and future directions

	Conclusions
	Acknowledgements
	Conflict of interest disclosure
	Ethics approval statement
	Informed consent statement
	Funding
	ORCID
	Data availability statement
	Screen use (off days)

	References


