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Abstract

Background: Screentime (ST) drastically increased during the COVID-19 pandemic, but thereislittle research on the specific
type of ST use, degree of change from before COVID-19, and possibl e associations with other factors. Young adults are a particular
interest since previous studies have shown the detriment ST has on ayoung person’s health. With the combination of alife-changing
pandemic, there are unreached depths regarding ST and young adults. This study aims to provide insight into these unknowns.

Objective: Thisstudy aimsto assess ST in 3 domains (entertainment, social media[SM], and educational/professional) in young
adults early in the COVID-19 pandemic; identify trends; and identify any correlations with demographics, mental health, substance
abuse, and overall wellness.

Methods: Anonline, cross-sectional observational study was performed from September 2020 to January 2021 with 183 eligible
respondents. Data were collected on ST, trauma from COVID-19, anxiety, depression, substance use, BMI, and sleep.

Results. The average total ST during COVID-19 was 23.26 hours/week, entertainment ST was 7.98 hours/week, SM ST was
6.79 hours/week, and ST for educational or professional purposes was 8.49 hours/week. For all categories, the average ST during
COVID-19 was higher than before COVID-19 (P<.001). We found ST differences between genders, student status, and continent
of location. Increased well-being scores during COVID-19 were correlated with greater change in total ST (P=.01). Poorer sleep
quality (P=.01) and longer sleep duration (P=.03) were associated with agreater changein entertainment ST (P=.01). More severe
depression and more severe anxiety was associ ated with the amount of entertainment ST (P=.047, P=.03, respectively) and greater
percent change in SM (P=.007, P=.002, respectively). Greater stress from COVID-19 was associated with the amount of ST for
educational/professional purposes (P=.05), changein total ST (P=.006), change in entertainment ST (P=.01), and changein ST
for educational/professional purposes (P=.02). Higher Alcohol, Smoking, and Substance Involvement Screening Test (ASSIST)
tobacco scores were associated with greater change in total ST (P=.004), and higher pack-years were associated with greater
change in SM ST (P=.003). Higher acohol scores (P=.004) and servings of alcohol per week (P=.003) were associated with
greater change in entertainment ST. Quarantining did not negatively impact these variables.

Conclusions: Thereisno doubt ST and worsening mental health increased during COVID-19 in young adults. However, these
findingsindicate there are many significant associations between ST use and mental health. These associations are more complex
than originally thought, especially since we found quarantining is not associated with mental health. Although other factors need
to be further investigated, this study emphasizes different types of ST and degree of changein ST affect various groups of people
in discrete ways. Acknowledging these findings can help young adults optimize their mental health during pandemics.
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Introduction

Background

COVID-19, a novel disease, wreaked havoc on the world and
caused an international public health emergency. Thus,
guarantine and socia distancing measures were implemented
to decrease viral transmission and, in turn, resulted in dire
consequences, including posttraumatic stress, fear, and anger
[1,2]. These self-isolation measures caused work and education
to move online, naturally increasing screen time (ST) useamong
groups [3]. Because ST was a controversial and well-studied
topic prior to the pandemic, the interest revolving around ST
and ST behaviors and the correlations they may have with
various wellness variables became a popular target for mental
health and public health researchers. Since the inception of the
worldwide pandemic, many studies have demonstrated the
harmful effectsof ST on different population groups, particularly
from mental and physical health perspectives[3]. Increased ST
use during the pandemic has been linked to addictive behaviors,
like alcohol, smoking, and sugar intake in adults[4].

It is obvious that ST use during the pandemic and the
relationship to mental hedth are quite complex and
multifactorial. For example, researchers have found shocking
findings regarding ST in adolescents, pinpointing various
demographic disparities and acknowledging mixed findings of
ST depending upon modalities (ie, smartphone vs television),
signifying that device ST may be an important factor to consider
[5]. These findings indicate that the focus on ST should not
solely be on time spent doing a particular activity on the screen,
but it is important to further quantify activities in a way that
might be meaningful to aperson’soverall wellness. For instance,
there has been a significant increase in online gaming during
the pandemi ¢ associated with the need for individualsto socially
connect due to stay-at-home mandates, which can either be
beneficial or detrimental to a person’s well-being [6].
Understanding these complex associations can not only help
improve future generations but also provide insight on novel
treatment systemsto potentially help othersin the future during
similar situations.

ST use during the COVID-19 pandemic largely focuses on its
effects in children and adolescents, and there is little research
on the young adult population (ages 18-30 years), which is of
particular interest asthisis the age of people attending college
or university, developing their careers, and connecting with
peers. Furthermore, specific ST use (ie, ST for studying vs ST
for socia media [SM] use) has not been looked at during the
COVID-19 pandemic, and most of the focus is on total ST, as
opposed to evaluating ST spent on specific activities without
focusing on modality. Lastly, thereislittle analysis comparing
the current use of ST to before the COVID-19 pandemic, asthe
degree of change could potentially hold vital insights and add
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information upon the complex relationship with ST and
psychological state.

Aim of This Study

Due to the emergence of the impact of specified ST use during
the COV1D-19 pandemic on declining mental health in younger
generations around the world, this study originally aimed to
collect information on ST patternsin young adults ages 18 years
to 28 years, aswell as additional wellness measures, like mental
health, substance use, and overall well-being. The study not
only collected data on 3 different ST uses (entertainment, SM,
and educational or professional uses) but also aimed to assess
ST changes between the pre-COVID-19 era and ongoing
COVID-19 pandemic to expand the literature on ST patterns
amid the pandemic.

Methods

Study Design and Sample Size

Datawere collected viaan online, international, cross-sectional,
observational study that was conducted using the SurveyM onkey
online survey platform (SurveyMonkey, San Mateo, CA) from
September 2020 to January 2021. The research utilized
convenience sampling to recruit participantsin the targeted age
range of 18 years to 28 years from the group’s medical
institution in Saint Vincent and the Grenadines via word of
mouth and school-wide emails. The study was publicized on
popular SM websites (ie, Facebook, Twitter, Linkedin) and
research platforms (ie, SurveyCircle and SurveySwap) to collect
additional responses on an international scale. The collection
of responses was generated positively by the local campus
(11174, 6.3%), SM (55/174, 31.6%), and online research
participant platforms (108/174, 62.1%).

A total of 294 respondents completed the questionnaire.
Inclusion and exclusion criteria were added to validate all
collected responses due to the structure of the research study.
The inclusion criteria required all participants to be between
the ages of 18 years and 28 years at the time of survey
administration, which was verified by birth date. If a participant
was outside of this age group, they were excluded from data
analysis. Three validated questions were implemented within
the survey to minimize random selection of choices.
Respondentswho incorrectly answered questions such as* Click
to continue the survey” and “Please select agree/disagree for
this answer” were excluded from data analysis. A total of 183
responses were validated, where 35 respondentswereineligible
because they were out of the age range (ie, less than 18 years
of age or greater than 28 years of age) and 76 respondents did
not correctly answer the validation questions.

Ethics Approval

An online consent form was presented to every participant to
confirm their voluntary participation, alowing them to withdraw
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a any point or skip or refuse any questions they felt
uncomfortable answering. All participantsincluded in the study
participated in the informed consent process with an additional
informed consent for all individual participants for whom
identifying information is included in this article. Participants
did not receive any risks or reimbursements for their
participation except the benefit of allowing this research group
to gain more information on how mass pandemics can affect
an individual’s mental health, which might help public health
expand mental health optionsin the future. For the mental health
section, weincluded an international mental health number and
website the participant could go to should they experience
distressfrom answering any of the questions. The research was
approved by the Institutional Research Committee of the Saint
James School of Medicine Saint Vincent and the Grenadines
campus (Research Study #119). All procedures performed in
studies involving human participants were per the ethical
standards of the institutional or national research committee
and with the 1964 Helsinki declaration and itslater amendments
or comparable ethical standards.

Research Instruments

The pre-COVID-19 period wasfrom October 2019 to December
2019, while the current COVID-19 period was from March
2020 to the day the participant participated in the survey. All
guestionnaires were tailored to specify assessment during the
COVID-19 pandemic.

Social Demographics

The first section of the questionnaire collected genera
demographic information, like gender, age in 2020, ethnicity,
race, employment status, country of residency in the past 6
months, income, and student status. Those who were students
and not employed selected “ unempl oyed, not looking for work.”

Due to low sample sizes, the country of residence was
categorized into continents during data analysis.

COVID-19-Related Questions

Participants were also asked a series of COVID-19 medically
related questions. They answered questions (“Yes” “No,’
“Don’'t know/unsure,” or “Refuseto answer™) regarding whether
they had been tested for the virus and whether they wereinfected
by SARS-CoV-2. Participants a so answered questionsregarding
whether they quarantined and, if they quarantined, to specify if
the quarantine time was past or current. Lastly, if they did
guarantine (past or present), they were required to include the
number of daysthey quarantined.

Screen Time Data

A validated questionnaire quantified the use of ST but was
modified by asking participantsfor average ST use (hours/week)
in the past 7 days during the COVID-19 pandemic for a
particular category (entertainment, SM, and educational or
professional purposes) [7]. “Thinking of an average week
BEFORE the COVID-19 pandemic (October 2019-December
2019) and DURING (March 2020-Present Day), how much
time do you spend using each of the following types of screens
as the primary activity?’ ST for the pre-COVID-19 era was
retrospectively collected. Each category had examples listed.
Entertainment included streaming websites, tel evision, movies,
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music, and video games. SM included all major SM networks
(ie, Facebook, Twitter, Snapchat) and related activities (eg,
chatting, sharing information or pictures). Educational and
professional ST included online lectures, webinars, business
meetings, and video tutorials. If no time was spent, respondents
wereinstructed to use “0” astheir answer.

Mental Health (Depression, Anxiety, Psychological
Impact of COVID-19, Substance Use, and Fear of
COVID-19)

We used the Patient Health Questionnaire (PHQ-9) to assess
depression, scoring each of the 9 DSM-1V criteria on a 4-point
Likert-scale ranging from “not at al” (0), “severa days’ (1),
“more than half the days’ (2), and “nearly every day” (3), with
atotal sum ranging from 0 to 27 and scores equal to or greater
than 10 indicating possible depression [8-10].

We used the Generalized Anxiety Disorder 7-item (GAD-7) to
assess anxiety on a4-point Likert scale from “not at al” (0) to
“nearly every day” (3), where anxiety symptoms are classified
as minimum (0-4), mild to moderate (5-14), and severe (15-21)
[11,12).

The Impact of Events Scae-Revised (IES-R) is a 22-item
measure, where scores over 24 indicate potential posttraumatic
stressdisorder (PTSD) [13-16]. The assessment for COVID-19
distressrequired calculating the overal IES-R scores, consisting
of 22 items that include 7 items for intrusion, 8 for avoidance,
and 7 for hyperarousal. The amount of difficulty experienced
for each item is scaled as not at al “0,” a little bit “1,
moderately “2,” quite a bit “3,” and extremely “4.” Overall
scores can point to a potential diagnosis of PTSD based on the
range. A scorefrom 24 to 32 indicates partial PTSD symptoms,
ascore from 33 to 38 indicates a probable diagnosis of PTSD,
and a score above 39 suggests suppression of the immune
system’s functioning. The means of each subset (intrusion,
avoidance, hyperarousal) were also computed and used in the
data analysis.

[licit substance use was assessed using the World Health
Organization’s (WHQO's) Alcohol, Smoking, and Substance
Involvement Screening Test (ASSIST V3.0), which was
modified to focus only on tobacco, alcohol, cannabis,
amphetamine, and opioid use. The responses to each question
are rated on a 5-point scale that ranges from “never,” “once or
twice” “monthly,” “weekly,” to “daily or amost daily.
Substance scores under 3 indicate no treatment needed, scores
from 4 to 26 require brief treatment, and scores of 27 and higher
requireintensive treatment [17]. Additional questions evaluated
pack-years and the average amount of alcohol consumed per
week, with a guideline for serving size of alcohol (1 can/glass
of beer = 1 glass of wine = 1 shot of liquor [eg, rum, tequila,
vodka]). Due to low sample sizes, cocaine, amphetamine, and
opioid ASSIST scores were dropped from the data analysis.

We used the Fear of COVID-19 Scale (FCV-19S) to assess an
individual’'s stress, anxiety, and fear over the virus. The
guestionnaire uses the Likert scale, ranging from 1 (strongly
disagree) to 5 (strongly agree), to calculate the total score, with
an overall sum score from 7 to 35: the higher the score, the
greater the level of fear of COVID-19 [18].
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Overall Well-being

The WHO's Five Well-Being Index (WHO-5) was used to
measure subjective well-being, where 0 signifies the lowest
quality of well-being and 100 indicates the highest quality of
well-being [19]. Like the ST questions, these questions were
asked twice—before and during the COVID-19 pandemic.

BMI

Each respondent was asked for their current height and their
specific weight before and during the pandemic, along with
dates of the weight recordings. The survey accepted each
respondent'sweight and height depending on whether they chose
the US measurement system (pounds and feet/inches) or the
universal metric system (kilograms and centimeters).

Sleep Quality

The Pittsburgh Sleep Quality Index (PSQI) was used to assess
sleep quality in the past month (ie, during the COVID-19
pandemic) [20]. The sum score for each of the 7 subareas
(subjective quality, sleep latency, leep duration, habitual sleep
efficiency, deep disturbances, d eep medication use, and daytime
dysfunction) yieldsatotal score, which can be used to categorize
sleep quality. Scores less than 5 indicate “good” sleep quality,
whereas scores 5 or more indicate “poor” seep quality.

Data Analysis

Data analysiswas conducted at the 95% significance level with
SPSS version 25.0 (IBM Corp, Armonk, NY). Data analysis
included paired and independent t tests, L evene test for equality
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of variances, Pearson correlation, chi-square tests, ANOVA
tests, and Tukey post-hoc tests. Missing data and those who
answered with “don't know” or “refuse to answer” were
removed, aswere small sample size numbers (n<15), likeinthe
case of ASSIST cocaine, amphetamine, and opioid scores. If a
participant had missing data for a scored section (ie, GAD-7,
IES-R), that participant did not receive a score.

The dependent variables for analysis included demographic
information (agein 2020, gender, ethnicity, race, student status,
employment status, and continent of residence), alcohol weekly
servings, pack-years, FCV-19S scores, past and current WHO-5
scores, past and current BMI, change in BMI, sleep duration,
PSQI scores, PHQ-9 scores, GAD-7 scores, IES-Rtotal, IES-R
intrusion, IES-R avoidance, IES-R hyperarousal scores, and
ASSIST scores for tobacco, alcohol, and cannabis.

Most participants were female (n=128), White (n=142), not
Hispanic/Latinx (n=128), and from Europe (n=124). The average
agein 2020 for all 183 participants was 23.43 (SD 2.54) years.
Of the participants, 58.2% (106/183) were unemployed, and
most participants were students (162/183, 88.5%). Over 70%
(98/136, 72.1%) reported an income of less than US $50,000.
Income was not associated with any of the dependent variables.

Results

Demogr aphic I nformation
A comprehensive summary of demographicsisin Table 1.
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Table 1. Summary of demographic characteristics (n=183).
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Individual-level variables Results
Agein 2020 (years), mean (SD) 23.43(2.54)
Gender, n (%)
Male 52 (28.9)
Female 128 (69.9)
Race, n (%)
Caucasian/White 142 (77.6)
Black/African American 3(1.6)
Asian 25(13.7)
American Indian 1(0.5)
Mixed 7(3.8)
Ethnicity, n (%)
Hispanic/Latinx 52 (28.9)
Not Hispanic/Latinx 128 (71.1)
Continent, n (%)
Europe 124 (67.8)
North America 42 (23.0)
Asia 11 (6.0)
Africa 4(2.2)
Australia 2(1Ly
Employment status, n (%)
Full-time 24(13.2)
Part-time 47 (25.8)
Currently unemployed/student 106 (58.2)
Other 5(2.7)
Income (US $), n (%)
<50,000 98 (72.1)
50,000-99,999 22(16.2)
100,000-149,999 8(5.9)
>150,000 8(5.9)
Student status, n (%)
Current student 162 (89.0)
Not a student 20 (11.0)

COVID-19-Specific Statistics and Associations

A breakdown of statistics on COVID-19 testing, diagnosis, and
guarantineis provided in Table 2.

Only 40.3% (74/183) of the sample took a COVID-19 test,
which was not associated with any of dependent variables. Of
the participants, 6.7% (12/183) were diagnosed with a
COVID-19 infection, which was only associated with ASSIST
cannabis scores (133=2.299, P=.004), 9.3% (17/183) were

currently quarantining with an average quarantinetime of 15.18
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(SD 23.50) days, and 33.9% (62/183) quarantined in the past
with an average quarantine time of 20.07 (SD 20.87) days. The
Student t test analysis did not detect differences between groups
guarantining or not quarantining for any of the dependent
variables. The Pearson correlation analysis did not detect
significant correlations between length of past quarantine and
the dependent variables. However, the Pearson correlation did
detect apositive correl ation between length of current quarantine
and current WHO-5 well-being scores (r,7,=0.531, P=.03) and

past WHO-5 well-being scores (r,7,=0.626, P=.007).
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Table 2. Summary of COVID-19 statistics (n=183).
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Category Results

Took a COVID-19 test?, n (%) 74(40.4)
Had COVI D-19b, n (%) 12 (6.7)
Currently in quarantine® n (%) 17(9.3)
Length of current quarantine (days), mean (SD) 15.18 (23.50)
Quarantined in the past?, n (%) 62 (33.9)
Length of quarantine in the past (days)®, mean (SD) 20.07 (20.87)

%h=183.
bn=180.
Ch=17.
9n=61.

Summary of ST Statistics

The average use of ST before and during COVID-19 for all
domainsis provided in Table 3.

Table 3. Comparison of screen time (ST) before and during the COVID-19 pandemic.

Type of ST Before the COVID-19 pandemic During the COVID-19 pandemic t statistic (df) P value
Total ST (hours/week), mean (SD) 14.26 (11.24) 23.26 (16.19) —12.08 (178) <.001
Entertainment ST (hours/week), mean  5.08 (4.85) 7.98 (6.45) —10.11 (179) <.001
(SD)

Socia media ST (hours/week), mean 4.49 (4.47) 6.79 (6.41) -8.14 (179) <.001
(SD)

ST for educational or professional pur-  4.69 (5.54) 8.49 (7.05) -8.63(178) <.001

poses (hours/week), mean (SD)

Before and During COVID-19 ST Comparisons

The paired t tests indicated that the mean ST for all domains
significantly increased (P<.001; Table 3).

Categorical Analysisof ST

For total ST during COVID-19, 20.7% (37/183) of participants
used ST 0 hoursto 10 hours per week, 38.0% (68/138) used ST
10 hoursto 20 hours per week, and 41.3% (74/183) used ST at
least 20 hours per week. There was a significant association
with student status (P=.002; Table 4).

For entertainment ST during COVID-19, most participants
(108/183, 60.0%) used ST 0 hours to 7 hours per week (Table
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5). There was a significant association with student status
(P=.02; Table 4), as well as between groups for PHQ-9 scores
(P=.047; Table 6).

For SM ST during COVID-19, 70.0% (126/183) of participants
used ST 0 hoursto 7 hours per week (Table 5).

Regarding ST for educational or professional purposes during
COVID-19, 54.7% (98/183) of participants used ST 0 hoursto
7 hours per week, and 45.3% (81/183) used ST more than 7
hours per week (Table 5). There was a significant difference
between groups for total IES-R scores (P=.05) and for IES-R
intrusion scores (P=.004; Table 6).
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Table 4. Significant associations between screen time (ST) data and demographic information.
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Characteris-
tics

Agein 2020

Statistic P
val-
ue

Gender

Statistic P
val-
ue

Ethnicity

Statistic
ue

P val-

Student status

Students,
mean
(SD)

Nonstu-
dents,
mean
(SD)

Statistic P
val-
ue

Employment
status

Statistic P
val-
ue

Continent of
residence

Statistic P
val-
ue

Total ST (0-
10, 10-20,
>20
hours/week)

Entertain-
ment ST (O-
7,>7
hours/week)

Changein
total ST
(hours)

Changein
entertain-
ment ST
(hours)

Changein
smésrt
(hours)

Percent
changeinto-
tal ST

Percent
changeinen-
tertainment
ST

Percent
changein
SM ST

Percent
changeined-
ucational or
professional
ST

Percent
changeinto-
tal ST
(—200% to
0%, 0% to
100%,
>100%)

Percent
changeinen-
tertainment
ST (—200%
to 0%, 0% to
100%,
>100%)

Percent SM
ST (~200%
t0 0%, 0% to
100%,
>100%)

sz 172= .03
3.744

2
Xooer= 02

8.462

2 _
X170=
6.694

Fo16= .01
4.676

Fois= .02
4.127

2
Xarss= 002

17.371

3.10
(4.98)°

255
(3.86)°

96.08
(172.15)¢

62.67
(81.75)f

163.18
(276.30)9

1.20
(1.61)°

0.25
(2.40)°

16.49
(86.74)°

8.08
(78.55)°

12.14
(121.97)"

2 _
X178~ 002

12.123

2 _
X179= 02

5.958

ti76=  .006

—2.774

ty77=
-3.960

t 177- .01
—2.594

t 175— .04
—2.031

t170= .005

—2.833

t141= .045

—2.019

2 —
X 177= .002

12.235

2 _
X174~ 03

7.155

ng 175= .046

2714

F3‘ 170= .025

3.192

F4130= .008

3.634

3ot applicable.
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bn=150.

®n=200.

d5M: social media.
€n=157.

fr=154.

9n=129.

Pn=14.

Wiciak et a

Table 5. Overview of categorical screen time (ST) during the COVID-19 pandemic (n=183).

Characteristics

0-7 hours/week, n (%)

>7 hours/week, n (%)

Entertainment 108 (60.0) 72 (40.0)
Social media 126 (70.0) 54 (30.0)
Educational or professional purposes 98 (54.7) 81 (45.3)
Table 6. Significant findings between screen time (ST) during the COVID-19 pandemic and secondary variables.
Characteristics ~ Entertainment ST Educational or professional ST
0-7 hours/week >7 hoursiweek  F statistic (df) Pvaue 0-7 >7 hours/week  F statistic (df) P value
hours/week
PHQ-92 mean  0.97 (0.62)° 1.19 (0.76)° 3.987 (1,166) 047 _d — — —
(SD)
IES-R®total, — — — — 1758 (12.95)' 22.23(15.96)9 3.918(1,150) .05
mean (SD)

IES-Rintrusion, — — _
mean (SD)

— 0.67 (0.59)"

8.765(1,163)  .004

0.99 (0.78)

3PHQ-9: Patient Health Questionnaire 9-item.
bn=101.

°h=67.

INot applicable.

®|ES-R: Impact of Events Scale-Revised.
f=79.

9n=73.

Pn=g9.

in=76.

Average Changein ST

The calculation for the average ST change was the difference
between the ST during and the ST before the COVID-19
pandemic.

For total ST, the average changein ST was 9.00 hours per week
(SD 9.97, n=179; Table 7). There was a significant difference
in student status (P=.002; Table 4). Therewerealso correlations
with WHO-5 scores before COVID-19 (P=.04), IES-R tota
(P=.006) and intrusion scores (P=.003), and tobacco scores
(P=.03; Table 8).

For entertainment, the average changein ST (n=180) was 2.90
(SD 3.85) hours per week (Table 7). Studentswere significantly
different from nonstudents (P<.001; Table 4). There were
associations with WHO-5 scores before COVID-19 (P=.045);
GAD-7 scores (P=.03); IES-R total (P=.01), intrusion (P=.02),
and hyperarousal scores (P=.045); deep duration (P=.03); PSQI
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scores (P=.01); alcohol servings per week (P=.004); and a cohol
scores (P=.003; Table 8).

For SM, the average changein ST (n=180) was 2.29 (SD 3.78)
hours per week (Table 7). There was a significant difference
between groups for student status (P=.001) and employment
status (P=.046; Table 4). The Tukey post-hoc analysis showed
full-time employees (mean 0.22, SD 1.95; n=23) were
significantly different than part-time employees (mean 2.68,
SD 3.19; n=47; P=.05; 95% ClI —4.93 to 0.0005) and
unemployed individuals (mean 2.56, SD 4.20; n=104; P=.04,
95% Cl —4.57 t0-0.11). There was also acorrelation with pack
years (P=.007; Table 8).

For educational or professional uses, the average changein ST
(n=179) was 3.80 (SD 5.89) hours per week (Table 7). There
werecorrelationswith IES-R total (P=.02) andintrusion (P=.02)
scores (Table 8).
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Table 7. Summary of change and percent change in screen time (ST) statistics.

Wiciak et a

Individual-level variables

Results, mean (SD)

Changein total ST (hours)

Change in entertainment ST (hours)

Changein SM ST (hours)

Change in educational or professional ST (hours)
Percent changein total ST (%)

Percent change in entertainment ST (%)

Percent changein SM ST (%)

Percent change in educational or professional ST (%)

9.00 (9.97)2
2.90 (3.85)°
2.29 (3.78)°

3.80 (5.89)2

88.28 (166.79)°

93.29 (159.10)¢

56.94 (83.08)¢

150.14 (268.59)'

n=179.
bn=180.
’h=178.
dn=169
€n=175.
fh=144.

Table 8. Significant associations between change in screen time (ST) between the before COVID-19 and during COVID-19 periods and secondary

variables.

Characteristics Changein total ST Change in entertainment Changein SM3ST Change in educational

(hours) ST (hours) (hours) or professional ST

(hours)

Statistic Pvalue  Statistic Pvaue  Statistic Pvaue  Statistic P value
WHO-5 scores prior to COVID-19 rizg=0.155 .04 r1go=0.149  .045 —° - - —
psold — — rgg=0.256 .01 — — — —
Sleep duration — — r1go=0.164 .03 — — — —
GAD-7° — — r175=0.169 .03 — — — —
IESR' total r15,=0.221  .006 ri53=0.204 .01 — — r15,=0.185 .02
IESR intrusion r1g5=0.234  .003 rg6=0.181 .02 — — r1g5=0.187 .02
|ES-R hyperarousal — — r176=0.151  .045 — — — —
ASSISTY tobacco scores rs=0.387 .03 - - - - - -
Pack-years (smoking) — — — — r33=0.460 .007 — —
ASSIST acohol scores — — r114=0.264 .004 — — — —
Servings of alcohol per week — — r117=0.269  .003 — — — —

89M: social media

BWHO-5: World Health Organization Well-Being Index 5-item.
®Not applicable.

dPSQI: Pittsburg Sleep Quality Index.

€GAD-7: Generalized Anxiety Disorder 7-item.

flIESR: Impact of Events Scale-Revised.

9ASSIST: Alcohol, Smoking, and Substance Involvement Screening Test.
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Average Percent Changein ST

The average percent change in ST was calculated by dividing
the change number by the amount of ST before COVID-19 and
multiplying it by 100.

The average percent change in total ST (n=178) was 88.28%
(SD 166.79%; Table 7). Students had statistically significant
higher percent changes in total ST than nonstudents (P=.04;
Table 4). There were aso correlations with WHO-5 past and
current scores (P=.004 and P=.001, respectively; Table 9).

For entertainment, the average percent change in ST (n=169)
was 93.29% (SD 159.10%; Table 7). There is a positive
correlation with alcohol weekly servings (P<.001; Table 9).

The average percent change in SM ST (n=175) was 56.94%
(SD 83.08%; Table 7). Students had statistically significant
higher percent changes in SM ST than nonstudents (P=.005;
Table 4). Therewas asignificant difference between groupsfor

Wiciak et a

employment status (P=.03; Table 4). The Tukey post-hoc
analysis showed full-time employees were statistically
significant from unemployed individuals (P=.049; 95% CI
—97.85 to —0.20). There are correlations with GAD-7 scores
(P=.007), PHQ-9 scores (P=.002), and IES-R intrusion scores
(P=.02; Table 9).

For educational or professional uses, the average percent change
in ST (n=144) was 150.14% (SD 268.59%; Table 7). Students
had statistically significant higher percent changesin educational
or professional ST than nonstudents (P=.045; Table 4). In
addition, there was a significant difference between groups for
continent of residence (F4,3,=3.634, P=.008; Table 4). The
Tukey post-hoc analysis showed those who lived in Europe
(mean 154.35, SD 236.61; n=100; P=.01; 95% CI —794.30 to
—63.67) and North America (mean 68.52, SD 183.52; n=30;
P=.003; 95% CI —896.16 t0 —133.45) had |ess change than those
in Africa (mean 583.33, SD 141.42; n=4).

Table 9. Significant associations between percent change in screen time (ST) between the before COVID-19 and during COVID-19 periods and

secondary variables.

Characteristics Percent changein total ST (%)

Percent changein entertainment ST (%)  percent change in SM2 ST (%)

Statistic P value Statistic P vaue Statistic P value
WHO-5P scores prior to COVID-19  178=0-217 004 ¢ — — —
WHO-5 scores during COVID-19 ri75=0.191 .01 — — — —
PHQ-o¢ — — — — r165=0.212 .007
GAD-7¢ — — — — r170=0.235 .002
IES-R' intrusion — — — — ri61=0.184 02
Servings of acohol per week — — r112=0.356 <.001 — —

33M: social media.

BWHO-5: World Health Organization Well-Being Index 5-item.
®Not applicable.

dPSQI: Pittsburg Sleep Quality Index.

€GAD-7: Generalized Anxiety Disorder 7-item.

fIESR: Impact of Events Scale-Revised.

Categorical Analysisof Percent Changein ST

For the percent change in total ST, less than one-quarter of
participants (27/178, 15.2%) decreased ST use, but more than
three-quarters (151/178, 84.0%) increased it (Table 10). There
was asignificant association with student status (P=.002; Table
4). There was a significant difference between groups for total
IES-R scores (P=.01) and IES-R intrusion (P=.03; Table 11).

For percent change in entertainment, more than one-quarter of
participants (44/169, 26.0%) decreased ST use, and almost
three-quarters (125/169, 74.0%) increased it (Table 10). There
was a significant association with gender (P=.02; Table 4).
There was a significant difference between groups for WHO-5
scores during the pandemic (P=.01), GAD-7 scores (P=.047),
IES-R total scores (P=.03), IES-Rintrusion scores (P=.01), and
IES-R hyperarousal scores (P=.01; Table 12).

https://formative.jmir.org/2022/8/e38370

For percent change in SM ST, 29.7% (52/175) of participants
decreased SM use, but over 70% (123/175, 70.3%) increased
it (Table 10). There was a significant association with gender
(P=.04), student status (P=.03), and average age in 2020 (P=.03;
Table 4). For average age, the Tukey post-hoc analysis found
the mean value for the —200% to 0% category (mean 23.01, SD
2.49 years; n=97) was significantly different from the mean
valuefor the 0% to 100% category (mean 23.38, SD 2.16 years;
n=26; P=.02; 95% CI —2.20 to —0.16). There was a significant
difference between groupsfor PHQ-9 scores (P=.03) and IES-R
total (P=.006), intrusion (P=.001), and avoidance (P=.02) scores
(Table 13).

For percent change in ST for educational or professiona
purposes, 41.0% (59/183) of participants decreased ST for
educational or professional purposes, and over one-half
(124/183, 59.0%) increased (Table 10). There was asignificant
difference between groups for BMI during COVID-19 (P=.03;
Table 14).
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Table 10. Overview of percent change in screen time (ST) during the COVID-19 pandemic.

Characteristics —200% to 0%, n (%) 0% to 100%, n (%) >100%, n (%)
Total ST 27 (15.2) 96 (53.9) 55 (30.1)
Entertainment ST 44.(26.0) 86 (50.9) 39(23.1)
Social media ST 52 (29.7) 97 (55.4) 26 (14.9)
ST for educationa or professional purposes 59 (41.0) 36 (25.0) 49 (34.0)

Table 11. Significant associations between total percent change in screen time (ST) categories and secondary variables.

Characteristics Percent changein total ST F statistic (df) P value
—200% to 0% 0% to 100% >100%
IES-R*total, mean (SD)  11.43 (9.97)° 20.45 (12.72)° 22.25 (18.04)4 4.370(2,148) 01
IES-Rintrusion, mean (SD) (43 (0.45)° 0.84 (0.66)f 0.92 (0.82)9 3.629 (2,161) .03
% ES-R: Impact of Events Scale-Revised.
Bp=21.
’n=82
dn=48.
€n=25.
fn=g7.
9n=52.

Table 12. Significant associations between percent change in entertainment screen time (ST) categories and secondary variables.

Characteristics Percent change in entertainment ST F statistic (df) P value
—200% to 0% 0% to 100% >100%

WHO-52 scores during COVID-19, mean (SD)  48.93 (22.29)° 46.64 (18.45)° 36.53 (20.04)¢ 4.586 (2,163) 01

GAD-7°, mean (SD) 6.67 (5.03)f 8.40 (5.26)9 9.62 (5.93)" 3.122(2,162) 047

IES-R' total, mean (SD) 16.84 (11.06) 19.28 (12.55)F 25.69 (20.52)' 3.486 (2,140) .03

IES-R intrusion, mean (SD) 0.63 (0.55)™ 0.81 (0.62)" 1.10 (0.94)° 4.525 (2,152) .01

IES-R hyperarousal, mean (SD) 0.94 (0.75)° 0.93 (0.62)° 1.36 (0.94) 4.737 (2,162) .01

AWHO-5: World Health Organization Well-Being Index 5-item.
bn=43.

°n=8s.

dn=38.

€GAD-7: Generalized Anxiety Disorder 7-item.
fh=42.

9n=84.

fn=39.

IESR: Impact of Events Scale-Revised.
In=37.

kn=74.

'n=32.

Mn=40.

"h=78.

On=35.
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Table 13. Significant associations between percent change for social media (SM) screen time (ST) categories and secondary variables.

Characteristics Percent changein SM ST F statistic (df) P value
—200% to 0% 0% to 100% >100%

PHQ-9% mean (SD) 8.35 (6.28)° 10.80 (5.43)° 11.70 (7.63) 3.467 (2,160) 03

IES-R® total, mean (SD) 14.17 (9.92)f 22.64 (13.82)9 20.36 (20.88)" 5.352(2,146) 006

IES-R intrusion, mean (SD) 0.51 (0.46)° 0.95 (0.69) 0.93 (0.98) 7.083 (2,158) .001

IES-R avoidance, mean (SD) 0.70 (0.62)k 110 (0_79)I 1.01 (1. 15)d 3.934 (2,157) .02

3PHQ-9: Patient Health Questionnaire 9-item.
Bn=49.

®h=91.

dn=23.

®|ES-R: Impact of Events Scale-Revised.
fn:46.

9n=81.

Pn=22.

'n=88.

In=24.

kn=48.

In=g0.

Table 14. Significant associations between percent change for educational or professional screen time (ST) categories and secondary variables.

Characteristics Percent change in educational/professional ST F statistic (df) P value
—200% to 0% 0% to 100% >100%

BMI during COVID-19, mean (SD) 24.73 (6.74)3 23.00 (3.53)b 22.18 (3.49)(3 3.517 (2,141) .03
gn=59.
Pn=36.
®h=40.

: : entertainment than SM (54/180, 30.0%; Table 5), and more

Discussion participants increased their ST time =100% for entertainment
Main Findings compared with before the pandemic (39/169, 23.1%) than for

Overall, our findings corroborate with those of other studies
indicating that ST increased significantly during COVID-19in
all domains compared with before COVID-19 (all P<.001; Table
2) [3,5,21]. Since most of our sample consisted of students, it
is expected that the change and percent change in ST for
educational and professional purposes had the greatest increase
(Table 7). Yet, we found the percent change in ST for SM
increased by around 57% compared with entertainment, at 93%
(Table 7), indicating our sample drastically increased their time
spent on entertainment and only somewhat increased time spent
on SM. Higher ST levels for SM were associated with higher
socia connectedness in high school students, which would be
expected during quarantine situationsin students, asthey might
use SM networks to keep in touch with friends during remote
schooling [22]. Discovering that entertainment had a higher
increasein ST shedslight onto the patterns of young adultswho
are primarily students during the pandemic and how this
population sought more time on entertainment and less on social
networking. Even evaluating categorical breakdowns, more
participants spent =7 hours per week (72/180, 40.0%) on

https://formative.jmir.org/2022/8/e38370

SM (26/175, 14.9%; Table 10). This could potentialy be
explained by the fact that researchers are now finding that
playing video games, which was included as an example of
entertainment ST, isnow anew form of social contact for people
during COVID-19 and could even have a positive impact on
people, which may indicate why quarantine was not associated
with negative mental health findings [23].

The differences between SM and entertainment ST variables
are stark and emphasize discrete characteristics. For one, we
found that there were no significant findings for the dependent
variables and SM ST between the 0-7 hours/week and =7
hours/week groups, but there were differences between the
groups for entertainment ST and depression scores (P=.047;
Table 6). Furthermore, greater changein SM ST compared with
before the pandemic was only associated with higher pack-years
(P=.007), but greater changes in entertainment were associated
with higher well-being scores (P=.045), poorer sleep quality
(P=.01), longer sleep duration (P=.03), more severe anxiety
(P=.03), greater stressfrom the pandemic (P=.02), higher levels
of alcohol abuse (P=.004), and more servings of alcohol per
week (P=.003; Table 8). However, the greater degree of change
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compared with before the pandemic is critical, as the greater
the percent change in SM has associations with more severe
depression (P=.007), more severe anxiety (P=.002), and more
stress from the pandemic (P=.02), whereas a greater degree of
change in entertainment ST was only associated with higher
servings of alcohol per week (P<.001; Table 9). Once these
degrees of change are broken down into decreased percent
change, mild to moderate percent change (0%-100% compared
with before), and extreme percent change (=100% compared
with before), more correlations become apparent and reiterate
that degree of change compared with before does play arolein
areas of well-being, anxiety, depression, and stress from the
pandemic (Tables 12 and 13). These findings suggest acomplex
relationship between type of ST and increase compared with
before, especially since this study found that total ST did not
have any associations with the dependent variables outside of
gender.

Current research emphasizes that quarantine affects a person’s
mental health, yet we did not find that in our sample size [24].
However, a recent meta-analysis did suggest that quarantine
affectsvarying groups of people differently, and our population
might possess a quality or multiple qualities that affects them
less than others [25]. A study in Ecuador did mention that,
although students express discontent in self-isolation, many
students are happy with remote learning, and only 16% have
clinical depression [26]. Since our sampleis primarily students,
this also might be a reason for these findings, especialy since
wefound that, if people were quarantining at the time of taking
the survey, longer time spent quarantining was associated with
higher well-being scores (P=.03). Another reason behind this
could be duetoincreased levels of entertainment ST, and despite
finding associ ations with negative mental health consequences,
gaming can be a positive impact. Future studies need to assess
ST, entertainment ST, gaming-specific ST, and types of games
played with these factorsto provide more concrete explanations
[23]. In addition, although a COV I D-19 diagnosiswas not found
to be associated with mental health or wellnessin this sample,
wedid find that there was an association with ASSIST cannabis
scores (P=.004), potentially indicating an association between
COVID-19 diagnosis and cannabis use, which could be
explained by the fact that researchers postulate that regular
cannabis users may be more vulnerableto COVID-19 infections

[27.

Although our study did show some demographic differences,
the most significant demographic grouping difference was seen
between students and nonstudents. There were significant
differences (P<.05) for al but 2 ST characteristics—percent
change in total ST and categorical analysis percent change for
entertainment ST (Table 4). Although it is well-known that
students have increased ST during the pandemic due to remote
learning [28], a noteworthy finding is that students were more
likely to have a higher degree of percent change for
entertainment and SM ST compared with nonstudents. This
further reiterates the point that total ST only provides minimal
information and detailing the type of ST and the amount spent
will provide greater insights into ST behaviors and patterns.
Aside from students, we also found that full-time employees
were less likely to have a drastic change in ST for SM and

https://formative.jmir.org/2022/8/e38370
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average percent change in SM than part-time employees or
unemployed individuals (P=.046 and P=.03, respectively; Table
4), indicating employment may play aroleintheamount of SM
usage during apandemic. A similar finding was recently found,
associating it with increased sedentary time[29]. Furthermore,
percent changein SM ST may have agenerational link, asthose
who had a general percent decrease in SM were younger than
those who had an increase (P=.03; Table 4). Although we did
not find any differences between races in our sample, we did
find differences between ethnicitiesfor changein entertainment
ST (P=.01) and percent change in entertainment ST (P=.02;
Table 4), which has been postulated to be due to structural and
systemic racism-driven factors proposed by arecently published
study [5]. These discrepancies encourage race and
ethnicity-specific studies to learn more about these patterns to
help benefit these minority populations who have largely
struggled during the COVID-19 pandemic. Lastly, one of the
more unique findings is the difference between groups for the
continent of residence for the average percent changein ST for
educational and professional purposes (P=.001; Table 4). On
average, those who lived in Africa had a more remarkable
change than the participants who lived in Europe or North
America. This finding implies participants who live in Africa
drastically increased their time devoted to education and
profession during the pandemic than before the pandemic. This
discrepancy can be due to multiple factors, from cultural to
structural ones.

There was substantial evidence linking ST to multiple adverse
wellness factors, especially with psychological distress from
the pandemic. IES-R total scoreswere more significant for those
who spent =7 hours per week on ST for educational or
professional reasons (P=.05; Table 6) but not for other ST
variables. This unique finding suggests a correlation between
educational or professional ST and psychological distress.
Furthermore, like studies before, we found an association
between depression and entertainment ST (P=.047; Table 6)
[30], not to mention the various post-hoc testsfor percent change
and |ES-R indicate how the | ES-R scoreswere notably increased
when the percent change in ST increased; this was seen for all
but educational or professional ST. It is critica to note
depression scores were not correlated with total ST use,
indicating certain types of ST do not influence depression, but
others, like entertainment, might. In addition, we found
associations with anxiety and average change in entertainment
ST (P=.03; Table 8), something sparsein current literature. This
finding is novel because, like depression, it is not linked with
total ST but rather a specific type of ST.

Since the literature is lacking in information about substance
use and ST, our findings add insight into multiple substances.
For one, wereiterated the link between increased entertainment
ST and alcohol drinking during COVID-19 [4]. We @ so found
ASSIST tobacco scores increased with greater change in total
ST use, similar to other studies’ scores (P=.03; Table 8) [31].
This could be dueto stress, asincreased academic stressors can
increase smoking behaviors[32]. Our research a so found links
between the number of pack-years and change in SM ST
(P=.007; Table 8), the first mentioned in current literature.
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We did not find many associations between sleep quality and
ST despiteliterature indicating otherwise [33,34]. Physiotherapy
students with excessive ST had poor sleep quality, yet our data
suggest thisis only the case for a significant change in ST for
entertainment (P=.01; Table 8) [33]. We also expected to find
significant associations with ST and BMI [35] but found those
who decreased their ST had a significantly higher BMI than
those who increased their ST (P=.03; Table 14). Aside from
this association, there were no significant findings regarding
BMI, indicating ST was not an impactful factor on BMI scores
during COVID-19 in our sample.

Limitations

This study has multiple limitations. Some variables had small
sample sizes and needed to be removed from the data analysis.
The study was conducted online, and participantswere recruited
online, thus providing an amount of biasin reporting sincethese
participants may have more ST than others. We were unable to
stratify by country due to low sample sizes; thus, we grouped
participants into continents, which generalizes and takes away
from the discrete culture within one country. For one, we did
not collect information on psychiatric history. In addition,
calculating ST was focused on hours per week and did not

Wiciak et a

scientifically measure time spent on each device, nor did we
collect information on modalities. Furthermore, the inability to
recall could influence and provide a degree of bias in the
pre-COVID-19 variables. Lastly, our population did not properly
mimic the overall young adult population, as most were White,
students, and female.

Conclusion

This study is the first in the current literature to focus on ST
behaviors and patterns during the COVID-19 pandemicinyoung
adults and to identify various correlations in ST and
demographics, mental health, substance use, and wellness
factors. Our findings show that total ST aone is not enough to
predict mental health of young adults during the pandemic and
that certain typesof ST, in particular for entertainment and SM,
provide more insight into psychological health and other
wellnessfactors. Furthermore, the amount and degree of change
of ST compared with before the pandemic are more telling of
psychological impact and wellness. These insights provide a
baseline for future researchers to continue to explore these
untouched depths in hopes to find personalized solutions to
benefit young adults and their mental health and wellnessinthe
future with similar pandemics.

Acknowledgments

The authorswould like to acknowl edge the valuabl e contributions of Sreenivas Sappati-Biyyani and Alexis Sotomayor, al young
adult participants who participated in the international survey, and support from the faculty of Saint James School of Medicine

in the conduct of the study.

Data Availability

Theraw data presented in this study are not publicly available, but senior author MTW can provide additional statistical analysis
in response to a reasonable request. Participants received assurance that all responses would remain confidential within the
research team with limited access to databases except for the listed co-authors.

Conflicts of Interest
None declared.

References

1.  Brooks SK, Webster RK, Smith LE, Woodland L, Wessely S, Greenberg N, et a. The psychological impact of quarantine
and how to reduce it: rapid review of the evidence. The Lancet 2020 Mar 14;395(10227):912-920. [doi:

10.1016/S0140-6736(20)30460-8] [Medline: 32112714]

2. WangV,ShiL,QueJ LuQ,Liul,LuZ, etal. Theimpact of quarantine on mental health status among general population
in China during the COVID-19 pandemic. Mol Psychiatry 2021 Sep;26(9):4813-4822 [FREE Full text] [doi:

10.1038/s41380-021-01019-y] [Medline: 33483692]

3. SultanaA, Tasnim S, Hossain MM, Bhattacharya S, Purohit N. Digital screen time during the COVID-19 pandemic: a
public health concern. F1000Res 2021 Feb 8;10:81. [doi: 10.12688/f1000research.50880.1]

4.  Tebar WR, Christofaro DGD, Diniz TA, Lofrano-Prado MC, Botero JP, Correia MDA, et d. Increased screentimeis
associated with alcohol desire and sweetened foods consumption during the COVID-19 pandemic. Front Nutr 2021;8:630586
[FREE Full text] [doi: 10.3389/fnut.2021.630586] [Medline: 33842523]

5. NagataJM, Cortez CA, Cattle CJ, Ganson KT, lyer P, Bibbins-Domingo K, et al. Screen time use among US adolescents
during the COVID-19 pandemic: findings from the adolescent brain cognitive development (ABCD) study. JAMA Pediatr

2022 Jan 01;176(1):94-96. [doi: 10.1001/jamapediatrics.2021.4334] [Medline: 34724543]
6. King D, Defabbro P, Billieux J, Potenza M. Problematic online gaming and the COVID-19 pandemic. J Behav Addict
2020 Jun;9(2):184-186 [FREE Full text] [doi: 10.1556/2006.2020.00016] [Medline: 32352927]

7.  Vizcaino M, Buman M, DesRoches CT, Wharton C. Reliability of a new measure to assess modern screen time in adults.
BMC Public Health 2019 Oct 28;19(1):1386 [FREE Full text] [doi: 10.1186/s12889-019-7745-6] [Medline: 31660931]

https://formative.jmir.org/2022/8/e38370

JMIR Form Res 2022 | vol. 6 | iss. 8| €38370 | p. 14
(page number not for citation purposes)


http://dx.doi.org/10.1016/S0140-6736(20)30460-8
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32112714&dopt=Abstract
https://europepmc.org/abstract/MED/33483692
http://dx.doi.org/10.1038/s41380-021-01019-y
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33483692&dopt=Abstract
http://dx.doi.org/10.12688/f1000research.50880.1
https://doi.org/10.3389/fnut.2021.630586
http://dx.doi.org/10.3389/fnut.2021.630586
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33842523&dopt=Abstract
http://dx.doi.org/10.1001/jamapediatrics.2021.4334
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34724543&dopt=Abstract
https://europepmc.org/abstract/MED/32352927
http://dx.doi.org/10.1556/2006.2020.00016
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32352927&dopt=Abstract
https://bmcpublichealth.biomedcentral.com/articles/10.1186/s12889-019-7745-6
http://dx.doi.org/10.1186/s12889-019-7745-6
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31660931&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR FORMATIVE RESEARCH Wiciak et a

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

Kroenke K, Spitzer RL, Williams JBBW. The PHQ-9: validity of a brief depression severity measure. J Gen Intern Med
2001 Sep;16(9):606-613 [FREE Full text] [doi: 10.1046/].1525-1497.2001.016009606.x] [Medline: 11556941]

Nguyen TQ, Bandeen-Roche K, Bass JK, German D, Nguyen NTT, Knowlton AR. A tool for sexual minority mental health
research: The Patient Health Questionnaire (PHQ-9) as a depressive symptom severity measure for sexual minority women
in Viet Nam. J Gay Lesbian Ment Health 2016;20(2):173-191 [FREE Full text] [doi: 10.1080/19359705.2015.1080204]
[Medline: 27642381]

Maneal, Gilbody S, McMillan D. A diagnostic meta-analysis of the Patient Health Questionnaire-9 (PHQ-9) algorithm
scoring method as a screen for depression. Gen Hosp Psychiatry 2015;37(1):67-75. [doi: 10.1016/].genhosppsych.2014.09.009]
[Medline: 25439733]

Spitzer RL, Kroenke K, Williams JBW, Léwe B. A brief measure for assessing generalized anxiety disorder: the GAD-7.
Arch Intern Med 2006 May 22;166(10):1092-1097. [doi: 10.1001/archinte.166.10.1092] [Medline: 16717171]

Léwe B, Decker O, Miiller S, Bréhler E, Schellberg D, Herzog W, et al. Validation and standardization of the Generalized
Anxiety Disorder Screener (GAD-7) in the general population. Med Care 2008 Mar;46(3):266-274. [doi:

10.1097/ML R.0b013e318160d093] [Medline: 18388841]

Vanaken L, Scheveneels S, Belmans E, Hermans D. Validation of theimpact of event scal e with modificationsfor COVID-19
(IES-COVID19). Front Psychiatry 2020;11:738 [FREE Full text] [doi: 10.3389/fpsyt.2020.00738] [Medline: 32848918]
Asukai N, Kato H, KawamuraN, Kim 'Y, Yamamoto K, Kishimoto J, et al. Reliability and validity of the Japanese-language
version of the impact of event scale-revised (IES-R-J): four studies of different traumatic events. J Nerv Ment Dis 2002
Mar;190(3):175-182. [doi: 10.1097/00005053-200203000-00006] [Medline: 11923652]

Creamer M, Bell R, Failla S. Psychometric properties of the Impact of Event Scale - Revised. Behav Res Ther 2003
Dec;41(12):1489-1496. [doi: 10.1016/j.brat.2003.07.010] [Medline: 14705607)

Kawamura N, Kim 'Y, Asukai N. Suppression of cellular immunity in men with a past history of posttraumatic stress
disorder. Am J Psychiatry 2001 Mar;158(3):484-486. [doi: 10.1176/appi.ajp.158.3.484] [Medline: 11229994]

WHO ASSIST Working Group. The Alcohol, Smoking and Substance I nvolvement Screening Test (ASSIST): devel opment,
reliability and feasibility. Addiction 2002 Sep;97(9):1183-1194. [doi: 10.1046/j.1360-0443.2002.00185.x] [Medline:
12199834]

Ahorsu DK, Lin C, Imani V, Saffari M, Griffiths MD, Pakpour AH. The Fear of COVID-19 Scale: development and initial
validation. Int JMent Health Addiction 2020 Mar 27;20(3):1537-1545. [doi: 10.1007/s11469-020-00270-8]

Topp CW, Dstergaard SD, Sgndergaard S, Bech P. The WHO-5 Well-Being Index: a systematic review of the literature.
Psychother Psychosom 2015;84(3):167-176 [FREE Full text] [doi: 10.1159/000376585] [Medline: 25831962]

Smyth C. The Pittsburgh Sleep Quality Index (PSQI). J Gerontol Nurs 1999 Dec;25(12):10-11. [doi:
10.3928/0098-9134-19991201-10] [Medline: 10711108]

Wagner BE, Folk AL, Hahn SL, Barr-Anderson DJ, Larson N, Neumark-Sztainer D. Recreational screen time behaviors
during the COVID-19 pandemic in the U.S.: amixed-methods study among a diverse popul ation-based sampl e of emerging
adults. Int JEnviron Res Public Health 2021 Apr 27;18(9):4613 [FREE Full text] [doi: 10.3390/ijerph18094613] [Medline:
33925317]

Nagata JM, Abdel Magid HS, Pettee Gabriel K. Screen time for children and adol escents during the coronavirus disease
2019 pandemic. Obesity (Silver Spring) 2020 Sep;28(9):1582-1583 [FREE Full text] [doi: 10.1002/0by.22917] [Medline:
32463530]

Barr M, Copeland-Stewart A. Playing video games during the COVID-19 pandemic and effects on players well-being.
Games and Culture 2021 May 06;17(1):122-139. [doi: 10.1177/15554120211017036]

deLimaCVC, Céndido EL, da Silva JA, Albuquerque LV, Soares LDM, do Nascimento MM, et al. Effects of quarantine
on mental health of populations affected by Covid-19. J Affect Disord 2020 Oct 01;275:253-254 [FREE Full text] [doi:
10.1016/j.jad.2020.06.063] [Medline: 32734916]

JinY, Sun T, Zheng P, An J. Mass quarantine and mental health during COVID-19: A meta-analysis. J Affect Disord 2021
Dec 01;295:1335-1346 [FREE Full text] [doi: 10.1016/j.jad.2021.08.067] [Medline: 34706447]

Asanov |, Flores F, McKenzie D, Mensmann M, Schulte M. Remote-learning, time-use, and mental health of Ecuadorian
high-school students during the COVID-19 quarantine. World Dev 2021 Feb;138:105225 [FREE Full text] [doi:
10.1016/j.worlddev.2020.105225] [Medline: 33110286]

Borgonhi EM, Volpatto VL, Ornell F, Rabelo-da-Ponte FD, Kessler FHP. Multiple clinical risks for cannabis users during
the COVID-19 pandemic. Addict Sci Clin Pract 2021 Jan 20;16(1):5 [FREE Full text] [doi: 10.1186/s13722-021-00214-0]
[Medline: 33472704]

Majumdar P, Biswas A, Sahu S. COVID-19 pandemic and lockdown: cause of sleep disruption, depression, somatic pain,
and increased screen exposure of office workers and students of India. Chronobiol Int 2020 Aug;37(8):1191-1200. [doi:
10.1080/07420528.2020.1786107] [Medline: 32660352]

McDowell CP, Herring MP, Lansing J, Brower C, Meyer JD. Working from home and job loss due to the COVID-19
pandemic are associated with greater time in sedentary behaviors. Front Public Health 2020;8:597619 [FREE Full text]
[doi: 10.3389/fpubh.2020.597619] [Medline: 33224922)

https:/formative.jmir.org/2022/8/e38370 JMIR Form Res 2022 | vol. 6 | iss. 8| €38370 | p. 15

(page number not for citation purposes)


https://onlinelibrary.wiley.com/resolve/openurl?genre=article&sid=nlm:pubmed&issn=0884-8734&date=2001&volume=16&issue=9&spage=606
http://dx.doi.org/10.1046/j.1525-1497.2001.016009606.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11556941&dopt=Abstract
https://europepmc.org/abstract/MED/27642381
http://dx.doi.org/10.1080/19359705.2015.1080204
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27642381&dopt=Abstract
http://dx.doi.org/10.1016/j.genhosppsych.2014.09.009
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25439733&dopt=Abstract
http://dx.doi.org/10.1001/archinte.166.10.1092
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16717171&dopt=Abstract
http://dx.doi.org/10.1097/MLR.0b013e318160d093
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18388841&dopt=Abstract
https://doi.org/10.3389/fpsyt.2020.00738
http://dx.doi.org/10.3389/fpsyt.2020.00738
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32848918&dopt=Abstract
http://dx.doi.org/10.1097/00005053-200203000-00006
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11923652&dopt=Abstract
http://dx.doi.org/10.1016/j.brat.2003.07.010
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=14705607&dopt=Abstract
http://dx.doi.org/10.1176/appi.ajp.158.3.484
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11229994&dopt=Abstract
http://dx.doi.org/10.1046/j.1360-0443.2002.00185.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12199834&dopt=Abstract
http://dx.doi.org/10.1007/s11469-020-00270-8
https://www.karger.com?DOI=10.1159/000376585
http://dx.doi.org/10.1159/000376585
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25831962&dopt=Abstract
http://dx.doi.org/10.3928/0098-9134-19991201-10
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=10711108&dopt=Abstract
https://www.mdpi.com/resolver?pii=ijerph18094613
http://dx.doi.org/10.3390/ijerph18094613
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33925317&dopt=Abstract
https://europepmc.org/abstract/MED/32463530
http://dx.doi.org/10.1002/oby.22917
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32463530&dopt=Abstract
http://dx.doi.org/10.1177/15554120211017036
https://europepmc.org/abstract/MED/32734916
http://dx.doi.org/10.1016/j.jad.2020.06.063
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32734916&dopt=Abstract
https://europepmc.org/abstract/MED/34706447
http://dx.doi.org/10.1016/j.jad.2021.08.067
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34706447&dopt=Abstract
https://europepmc.org/abstract/MED/33110286
http://dx.doi.org/10.1016/j.worlddev.2020.105225
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33110286&dopt=Abstract
https://ascpjournal.biomedcentral.com/articles/10.1186/s13722-021-00214-0
http://dx.doi.org/10.1186/s13722-021-00214-0
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33472704&dopt=Abstract
http://dx.doi.org/10.1080/07420528.2020.1786107
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32660352&dopt=Abstract
https://doi.org/10.3389/fpubh.2020.597619
http://dx.doi.org/10.3389/fpubh.2020.597619
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33224922&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR FORMATIVE RESEARCH Wiciak et a

30.

31.

32.

33.

35.

Smith L, Jacob L, Trott M, Yakkundi A, Butler L, Barnett Y, et al. The association between screen time and mental health
during COVID-19: A cross sectional study. Psychiatry Res 2020 Oct;292:113333 [FREE Full text] [doi:
10.1016/j.psychres.2020.113333] [Medline: 32738551]

ChenL, LiJ, XiaT, Matthews TA, Tseng T, Shi L, et al. Changes of exercise, screen time, fast food consumption, alcohoal,
and cigarette smoking during the COV1D-19 pandemic among adultsin the United States. Nutrients 2021 Sep 25;13(10):3359
[FREE Full text] [doi: 10.3390/nu13103359] [Medline: 34684357]

Steptoe A, Wardle J, Pollard TM, Canaan L, Davies G. Stress, socia support and health-related behavior: A study of
smoking, alcohol consumption and physical exercise. Journal of Psychosomatic Research 1996 Aug;41(2):171-180. [doi:
10.1016/0022-3999(96)00095-5]

Moitra P, Madan J. Impact of screen time during COVID-19 on eating habits, physical activity, sleep, and depression
symptoms: A cross-sectional study in Indian adolescents. PL0S One 2022;17(3):€0264951 [FREE Full text] [doi:
10.1371/journal .pone.0264951] [Medline: 35259203]

Akulwar-Tgjane |, Parmar KK, Naik PH, Shah AV. Rethinking screen time during COVID-19: impact on psychological
well-being in physictherapy students. [ JCEMR 2020 Sep 24;4(4):201-216. [doi: 10.26855/ijcemr.2020.10.014]

Mitchell JA, Rodriguez D, Schmitz KH, Audrain-McGovern J. Greater screen time is associated with adolescent obesity:
alongitudinal study of the BMI distribution from Ages 14 to 18. Obesity (Silver Spring) 2013 Mar;21(3):572-575 [FREE
Full text] [doi: 10.1002/0by.20157] [Medline: 23592665]

Abbreviations

ASSIST: Alcohol, Smoking, and Substance Involvement Screening Test
FCV-19S: Fear of COVID-19 Scale

GAD-7: Generalized Anxiety Disorder 7-item

IES-R: Impact of Events Scale-Revised

PHQ-9: Patient Health Questionnaire 9-item

PSQI: Pittsburg Sleep Quality Index

PTSD: posttraumatic stress disorder

SM: social media

ST: screentime

WHO: World Health Organization

WHO-5: World Health Organization Well-Being Index 5-item

Edited by A Mavragani; submitted 30.03.22; peer-reviewed by A Baena Garcia, M Pritchard; comments to author 14.06.22; revised
version received 10.07.22; accepted 15.07.22; published 24.08.22

Please cite as:

Wiciak MT, Shazley O, Santhosh D

An Observational Report of Screen Time Use Among Young Adults (Ages 18-28 Years) During the COVID-19 Pandemic and Correlations
Wth Mental Health and WelIness: International, Online, Cross-sectional Sudy

JMIR Form Res 2022;6(8):€38370

URL: https://formative.jmir.org/2022/8/€38370

doi: 10.2196/38370

PMID: 35878157

©Michelle Teresa Wiciak, Omar Shazley, Daphne Santhosh. Originaly published in JMIR Formative Research
(https://formativejmir.org), 24.08.2022. This is an open-access article distributed under the terms of the Creative Commons
Attribution License (https://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and reproduction
in any medium, provided the original work, first published in IMIR Formative Research, is properly cited. The complete
bibliographic information, a link to the original publication on https://formative.,jmir.org, as well as this copyright and license
information must be included.

https:/formative.jmir.org/2022/8/e38370 JMIR Form Res 2022 | vol. 6 | iss. 8| €38370 | p. 16

RenderX

(page number not for citation purposes)


https://europepmc.org/abstract/MED/32738551
http://dx.doi.org/10.1016/j.psychres.2020.113333
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32738551&dopt=Abstract
https://www.mdpi.com/resolver?pii=nu13103359
http://dx.doi.org/10.3390/nu13103359
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34684357&dopt=Abstract
http://dx.doi.org/10.1016/0022-3999(96)00095-5
https://dx.plos.org/10.1371/journal.pone.0264951
http://dx.doi.org/10.1371/journal.pone.0264951
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35259203&dopt=Abstract
http://dx.doi.org/10.26855/ijcemr.2020.10.014
https://doi.org/10.1002/oby.20157
https://doi.org/10.1002/oby.20157
http://dx.doi.org/10.1002/oby.20157
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23592665&dopt=Abstract
https://formative.jmir.org/2022/8/e38370
http://dx.doi.org/10.2196/38370
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35878157&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

