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Introduction: Increased screen time coupled with public safety restrictions may
pose a serious challenge to adequate social-emotional development in youth
during the pandemic. Social-emotional competence (resilience, self-esteem,
and self-compassion) are essential for youth to adapt to the “new normal” in
the prolonged pandemic timeline. The current study investigated the efficacy
of a mindfulness-based intervention on youth social-emotional capacity while
accounting for screen time.

Methods: One hundred and seventeen youth participated in a 12-week, online
mindfulness-based program and completed pre-, post- and follow-up surveys
across five cohorts during the COVID-19 pandemic (spring 2021 to spring 2022).
Changes in youths’ resilience (RS), self-esteem (SE), and self-compassion (SC)
between the three-time points were examined using linear regression analyses
(unadjusted, partially adjusted for screen time, and fully adjusted for demographic
and screen time variables). The regression models accounted for demographic
(age, sex), baseline mental health status, and screen time (passive, social media,
video games, and educational types of screen-based behaviours) factors.

Results: In an unadjusted regression model, resilience [f=3.68, 95%Cl=1.78-5.50,
p<0.001], self-compassion [#=0.50, 95%CI=0.34-0.66, p<0.001], and self-esteem
[=2.16, 95%CI=0.98-3.34, p<0.001] significantly increased after the mindfulness
program, and the effects were maintained in the follow-up. The efficacy of the
mindfulness program persisted after controlling for five types of screen time [RS:
p=2.73, 95%Cl=0.89-4.57, p<0.01; SC: =0.50, 95%Cl=0.32-0.67, p<0.001; SE:
p=146,95%Cl=0.34-2.59, p<0.01] and in a fully adjusted model which additionally
accounted for the baseline mental health status and demographic factors [RS:
$=3.01, 95%ClI=1.20, p<0.01; SC: p=0.51, 95%CI=0.33-0.68, p<0.001; SE: f=1.64,
95%Cl1=0.51-2.77, p<0.01] and maintained its impact in the follow-up.

Discussion: Our findings reinforce the evidence base on the efficacy of mindfulness
and support the use of online mindfulness programs in building social-emotional
competencies (i.e., self-compassion, self-esteem, and resilience) among youth
exposed to screens during the pandemic.

mindfulness, self-compassion, resilience, self-esteem, youth, COVID-19
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1. Introduction

Recent significant global events (e.g., the COVID-19 pandemic)
have disrupted the predictable and safe environment that facilitates
healthy social-emotional development in youth (1-3). Adolescence
through early adulthood is a critical developmental period for
biological, social, neurodevelopmental, and psychological changes (4).
One persistent concern throughout the past decade, exacerbated
during the pandemic, is the increase in screen-based behaviors (2, 3,
5). Increased screen time coupled with public safety restrictions that
impede social interaction may pose a severe challenge to adequate
social-emotional development in youth (6). In this prolonged
pandemic timeline, equipping youth with social-emotional capacities,
such as self-compassion, self-esteem and resilience, is needed more
than ever as we adapt to the new normal. Therefore, studies that
evaluate the efficacy of programs targeted at improving social-
emotional competence and psychological wellbeing are warranted to
provide evidence-based support for youth.

As technology has evolved, youth use technological devices to a
greater degree to connect than ever before (7-9). For example, hours
of TV viewing during adolescent leisure time decreased slightly but
was more than offset by a sharp increase in leisure time computer use
(10). Since 2010, there has been a rise in the usage of handheld
electronic devices (i.e., smartphones), resulting in greater access to
new media and increased risk of mental and physical health concerns
than those who spend more time on non-screen activities (11, 12).
Recently, the pandemic has further increased screen time for
adolescents worldwide, as many schools switched to virtual classes or
online curriculums, and social gathering restrictions resulted in
reduced face-to-face interactions with peers (13-15). In Canada,
sedentary behaviour guidelines for children and youth recommend
engaging in no more than 2h of screen time per day. However, a
survey of Canadian parents revealed that adolescents’ time spent on
screens increased to approximately 5.9h per day compared to the
pre-pandemic period (2.6h) (15). Among the various screen time
types, social media usage has risen significantly among adolescents
and young adults (16).

Increased screen time among youth is associated with adverse
mental health outcomes, including loneliness and feelings of social
isolation (17), low self-esteem (18), decreased happiness and life
satisfaction (19), and reduced mindfulness (9, 20, 21). Missing important
social cues and reduced depth of connection (i.e., relationship quality,
trust, and empathy) associated with decreased face-to-face contact may
contribute to the adverse impact of screen time on mental health
outcomes (8, 9). Interestingly, adolescents with higher levels of coping
behaviors and social support engaged in less screen time (14). On the
other hand, very little is known about screen time’s effect on youth’s
social-emotional capacities. While the relationship between screen time
and resilience and self-compassion is relatively unknown, existing
literature indicates that lower self-esteem is often associated with
increased screen-based behaviors (>3 h per day), which may be related
to reduced participation in other non-screen-based organized activities,
such sports and clubs (22-24). Given the impact of increased screen time
on mental wellbeing, there is a heightened need for support for youth.

In the face of the increasing screen time trend during the pandemic
and its adverse mental health impacts among youth, Polizzi et al. (25)
highlight the importance of acceptance-based coping in recovery from
COVID-19. The authors indicate that fully accepting emotion is critical
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to achieving longer-term resiliency. Resiliency, defined as “the ability
to maintain relatively stable, healthy levels of psychological and physical
functioning... as well as the capacity for generative experiences and
positive emotions (pp. 20-21)” (26), may help youth to buffer adverse
mental health effects from the pandemic. Besides resilience, adequate
self-esteem, which refers to our feeling of worthiness as individuals,
often contingent on successful attainment (27), may also support youth
exposed to screens. Lastly, self-compassion, being caring and
compassionate to oneself when faced with adverse events stemming
from personal and external circumstances (27, 28), is associated with
greater life satisfaction, emotional intelligence, social connectedness,
less self-criticism, and thought suppression (29). A recent study also
showed that coupled with increased resilience, self-compassion reduces
anxiety related to challenging events, such as COVID-19 (30).

Mindfulness-based programs have become a popular way to
improve overall wellbeing. Mindfulness-based interventions (MBIs) are
a validated educational approach to building coping skills and resilience.
With over two decades of mounting scientific research demonstrating
benefits—from fortifying the immune system to reducing stress and
anxiety and improving overall wellbeing—MBIs have been used to
mitigate emotional challenges (31-33). Secular mindfulness is a
practice that involves focusing awareness on the present moment while
acknowledging and accepting one’s feelings, thoughts, and bodily
sensations without judgment (34). More specifically, MBIs improve self-
esteem, self-concept and social competencies, allowing participants to
become more resilient (35, 36). Self-esteem has also partially mediated
the relationship between mindfulness and wellbeing (37). Yet, studies
that sampled young adolescents are relatively scarce, despite the critical
importance of this age period in meeting social-emotional
developmental milestones (38). Further, studies that examine MBIs’
impact on improvements in self-compassion remain limited (39)
despite it being an important factor in wellbeing intervention (40).

Given the increasing trend of screen-based activities among
youths and its adverse impact on mental health, protecting youth by
providing support for building social-emotional competencies is
imperative now more than ever. However, it is unknown whether
mindfulness can play a role in building social-emotional competencies
(i.e., self-compassion, self-esteem, and resilience) among youth
exposed to increased screen time during the pandemic. Additionally,
research on youth encompassing early adolescence to young adulthood
is needed to confirm the developmental relevance of implementing
mindfulness programs for this age group. Therefore, this study aimed
to investigate the efficacy of a mindfulness-based intervention on
social-emotional capacity (self-esteem, self-compassion and resilience)
in youth accounting for their screen time. We hypothesized that
participation in a mindfulness-based program would improve youth’s
social-emotional capacity. Our study provides evidence that could lead
to developing new policies, practices, and programs focused on
enhancing social-emotional competence among youths exposed to
excessive screen time in this prolonged pandemic timeline.

2. Methods
2.1. Procedures and participants

Community youth from central- and north-central Ontario,
Canada, were recruited using digital flyers and word of mouth at
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five-time points during the COVID-19 pandemic (early spring 2021,
late spring 2021, fall 2021, winter 2022, spring 2022), each recruited
for up to 8-weeks. The final sample consisted of pre-, post-, and 30-day
follow-up-survey data from the five cohorts. The average age was
16.8years old (SD=3.7; range 12-25), and 78.4% were females.
Informed consent and survey responses were collected in the
REDCap, a secure online data repository system. An informational
letter was provided to the parents of participants 15years of age and
younger. After obtaining consent, a pre-survey (n=117) was
administered before the mindfulness intervention began. Each
mindfulness session ran live once a week for 1h, with two certified
Mindfulness Ambassador Program (MAP) facilitators assigned to
each group (max 20). A post-survey (n=>53) was administered
immediately following the conclusion of the 12-week intervention,
with a follow-up survey (n=47) 1 month after the last session. Post-
surveys were sent to participants who attended at least one session of
the mindfulness intervention. Upon completing each post and
follow-up survey, participants were offered a $25 gift card as a
thank-you gift for their time. The institution’s Research Ethics Board
approved all components of this study (HPRA# 21.03.02).

2.2. Intervention

The mindfulness intervention utilized for this study was the
Mindfulness Ambassador Program (MAP, developed by a non-profit
organization, Mindfulness Without Borders) (41, 42). The MAP is a
structured, 12-week, evidence-based group-mindfulness program.
Participants were asked to attend weekly 1-h sessions, each having an
intentional theme with embedded social and emotional capacity-
building practices (i.e., inspirational quotes, dialog prompts,
mindfulness practices, journaling) that promote group discussion and
learning with opportunities for individual reflection. Fundamental to
MAP’s curriculum is the practice of mindfulness skills to create space
for authentic discussions that emphasize participation, self-reflection,
critical thinking, and perspective-taking, ultimately enhancing social
and emotional competence. In light of the COVID-19 pandemic, the
MAP was retooled from a face-to-face program to a virtual one. All
12 MAP sessions were offered live online using Zoom and led by two
MAP-certified facilitators with one observer and a maximum of 20
participants. To maintain the consistency of the program facilitation
across the cohorts, a fidelity checklist was mandatory for facilitators
to fill out after each session.

2.3. Measures

2.3.1. Demographics

Demographic information, including age and sex assigned at
birth, was collected. Participant age and sex assigned at birth were
dichotomized as “adolescent” (12-17years) or “young adult”
(>18years) and “male” or “female,” respectively.

2.3.2. Baseline mental health

The Strengths and Difficulty Questionnaire (SDQ(S) 11-17), a
scale designed to measure emotional and behavioral problems, such
as hyperactivity-inattention, and peer problems in youth (43) was
used to assess participants’ baseline mental health. The psychometric
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properties of the SDQ, such as internal consistency (Cronbach a: 0.73)
and retest stability after 4 to 6 months (mean: 0.62), have been well
established (44). The first 25 items consist of five scales (emotional
symptoms, conduct problems, hyperactivity, peer problems, and
prosocial) with five items each. Items are rated on a 3-point Likert
scale ranging from 0 (Not true) to 2 (Certainly true), with five reverse-
scored items. Scores are summed to compute the total difficulties score
(range 0-40), where higher scores indicate greater problems. Total
scores ranging from 0-15 were coded as “low risk for significant
problems,” 16-19 as “moderate risk for the significant problem,” and
20-40 as “high risk for significant problems (45)”

2.3.3. Screen time

Participants were asked to complete a questionnaire with four self-
report items designed to estimate how much time (hours), on average,
they spent engaging in various types of screen time per day over the
past 7 days. Screen types were defined as Pleasure ([passively
watching] TV, movies or videos), social media (Facebook, Instagram,
Snapchat, etc.), Video Games ([playing] video games (online and/or
offline)), and Education ([use of] an electronic device (i.e., computer,
laptop, tablet) for educational purposes (i.e., schooling)). Approximate
time spent on each item was measured on a 4-point Likert scale
ranging from 1 to 4, and response options included: less than 1h,
1-3h, 3-5h, and more than 5h.

2.3.4. Resilience

The Nicholson McBride Resilience Questionnaire [NMRQ; (46)]
was used to measure participants’ resilience. The NMRQ is a self-
report questionnaire designed to measure resilience, defined as an
individual’s capacity to bounce back from extreme occasions or
triumph in the face of hardship (46). The NMRQ consists of 12 Likert-
type questions scored on a scale of 1 (strongly disagree) to 5 (strongly
agree), where higher scores are indicative of greater resilience. Scores
are summed to compute the total score. Total scores ranging from 1
to 37 are classified as “developing,’; 38 to 43 as “established,’; 44 to 48
as “strong,’; and 49 to 60 as “exceptional”

2.3.5. Self-compassion

The Self-Compassion Scale [SCS; (28)] was used to measure
participant’s self-compassion, which assesses six different aspects of
self-compassion to create an overall self-compassion score: Self-
Kindness (e.g., “I try to be understanding and patient toward aspects
of my personality I do not like”), Self-Judgment (e.g., “I'm disapproving
and judgmental about my own flaws and inadequacies”), Common
Humanity (e.g., “I try to see my failings as part of the human
condition”), isolation (e.g., “When I think about my inadequacies it
tends to make me feel more separate and cut off from the rest of the
world”), mindfulness (e.g., “When something painful happens I try to
take a balanced view of the situation”), and Over-Identification (e.g.,
“When I'm feeling down I tend to obsess and fixate on everything
that’s wrong”). These subscales are highly inter-correlated, and a single
higher-order factor (ie., self-compassion) explains their inter-
correlations (28). The SCS is a self-report questionnaire for individuals
aged 12 and up consisting of 26 items representing both compassionate
and uncompassionate ways to respond to oneself when facing
adversity (28). Items are rated on a 5-point Likert scale ranging from
1 (Rarely) to 5 (Almost always). Total self-compassion scores are
calculated by reverse scoring the negative subscale items
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(self-judgment, isolation, and over-identification) and then computing
a total mean. Mean scores range from 1 to 5, where higher scores are
indicative of greater self-compassion.

2.3.6. Self-esteem

The Rosenberg Self-Esteem Scale [RSES; (47)] was used to
measure participants’ self-esteem. The RSES is a self-report measure
designed to assess adolescent and adult global self-esteem, defined as
the overall appraisal of one’s worth or value as a person (47, 48). The
RSES includes 10 items, half representing generally positive feelings
toward oneself (e.g., “On the whole, I am satisfied with myself”) and
the other half representing generally negative feelings toward oneself
(e.g., “At times, I think I am no good at all”). Items are rated on a
4-point Likert scale ranging from 0 (Strongly Disagree) to 3 (Strongly
Agree), with the five items describing generally negative feelings
toward oneself being reverse-scored. Scores are summed to compute
a total score ranging from 0 to 30, where higher scores indicate greater
self-esteem, and those between 15 and 25 are considered average.
Scores ranging from 0-14 were coded as “low self-esteem,” 15-25 as
“moderate self-esteem,” and 26-30 as “high self-esteem.

2.4. Analysis

The efficacy of the MAP on adolescent resilience, self-esteem and
self-compassion was examined at the three survey time points (pre-,
post-, and follow-up) using linear regression analyses utilizing the
Generalized Least Squares (GLS) Maximum Likelihood (ML),
unstructured model. GLS is an extension of generalized linear models
for panel (longitudinal) data that estimates more efficient and
unbiased regression parameters (49). GLS adjusts the standard errors
and produces efficient estimates of the coeflicients by considering the
over-time correlations when producing the coefficient estimates.
We also applied ML estimation to handle missing data on the response
variables and an unstructured approach to account for less than
5-time points and a relatively small sample size. A series of regression
models were used to examine the efficacy of mindfulness intervention
on social-emotional capacities. First, the unadjusted model was
conducted to evaluate the change in resilience, self-esteem and self-
compassion scores individually over time. Next, the four types of
screen time (passive, social media, video games, educational) were
added (partially adjusted model) to test if the the efficacy of
mindfulness intervention in outcome variables remains the same after
accounting for screen time. Finally, participant characteristics (sex and
age) and baseline mental health status (total SDQ score at pre-survey)
were added (fully adjusted model) to account for correlates.
Additionally, the role of four types of screen time on outcome variables
was tested with linear regression analysis using pre-survey data.
Coefficients and 95% confidence intervals (CIs) data are reported.
Software for Statistics and Data Science (STATA; V.16.0) was used.

3. Results

Table 1 describes the demographic distribution, mental wellbeing
scores, and screen type and time sub-categories. Forty one percentage
of youth had a high-risk baseline mental health status, indicating a
substantial risk of clinically significant problems. The majority of
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youths spent the most time (>5h/day) engaging in education-related
screen time and less time on video games (<3 h/day) across all time
points. It is worth noting that less than 3h of screen time on all types
increased after the intervention. For example, 38.4% of youth engaged
in passive screen time less than 3h before the intervention, and it
increased to 52.9% immediately after the intervention and 55.4% after
1 month following the program. Youth average resilience score was
“developing” at baseline (34.7 +7.3) and was improved to “established”
immediately after participation in the mindfulness program
(38.7+7.6) and at follow-up (40.0+7.8). Similarly, the youth self-
esteem average score was low at baseline (13.6 +5.9) but was improved
immediately after the program (15.3+6.9) and remained improved at
follow-up 30days later (17.1+6.4). For all outcome variables
(resilience, self-compassion, and self-esteem), young adults had higher
mean scores compared to adolescents at all three-time points.

In an unadjusted model (Table 2), compared to the baseline, post-
time point significantly associated with increased resilience [#=3.65,

TABLE 1 Distribution of participant demographics at baseline, outcome
variable mean scores and screen time at each time point.

Pre-survey Post- Follow-up
(N=117) survey survey
(N=53) (N=47)

Mental health status
Low risk 31.3%
Moderate risk 27.8%
High risk 40.9%
Social-emotional capacities
Resilience 347+73 38.7+7.6 40.0+£7.8
Self-compassion 23106 2.7+0.9 29409
Self-esteem 13.6+59 15.3+6.9 17.1+6.4
Passive screen time
<1h/day 5.1% 3.8% 12.8%
1-3h/day 33.3% 49.1% 42.6%
3-5h/day 24.8% 28.2% 21.2%
>5h/day 36.8% 18.9% 23.4%
Social media
<1h/day 23.1% 28.2% 31.9%
1-3h/day 29.1% 32.1% 31.9%
3-5h/day 17.9% 18.9% 23.4%
>5h/day 29.9% 20.8% 12.8%
Video games
<1h/day 45.3% 47.2% 59.6%
1-3h/day 30.8% 32.1% 23.4%
3-5h/day 13.7% 7.5% 8.5%
>5h/day 10.3% 13.2% 8.5%
Educational screen time
<1h/day 7.7% 7.5% 19.6%
1-3h/day 15.3% 15.1% 23.9%
3-5h/day 19.7% 17.0% 17.4%
>5h/day 57.3% 60.4% 39.1%
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TABLE 2 Associations between outcome measure (resilience, self-compassion, self-esteem) and screen time and participant demographics
(coefficients, 95% confidence intervals).

10.3389/fpsyt.2023.1165217

Resilience Self-compassion Self-esteem
Unadjusted Partially  Adjusted Unadjusted Partially Adjusted Unadjusted Partially Adjusted
model adjusted model model adjusted  model model adjusted model
model model model
Time
Pre Ref Ref Ref Ref Ref Ref Ref Ref Ref
Post 3.65(1.78- 2.73 (0.89- 3.01 (1.20- 0.50 (0.34- 0.50 (0.32- = 0.51(0.33— 2.16 (0.98- 1.46 (0.34- 1.64 (0.51-
5.50)%#* 4.57)%* 4.82)%* 0.66)%#* 0.67)%#% 0.68)%#% 3.34)%#* 2.59)%* 2.77)%*
Follow up 451 (2.53- 2.73 (0.71- 3.10 (1.12- 0.51 (0.34- 0.46 (0.28- = 0.48 (0.31- 3.18 (1.94- 1.96 (0.63- 2.37 (1.07-
6.49)% % 4.74)%% 5.09)%% 0.67)%** 0.64)%** 0.66)%** 4.41)%%* 3.29)%% 3.68)%**
Baseline mental health status
Low risk Ref Ref Ref
Moderate —3.04 (=5.90 —0.36 (=0.64 —2.29 (—4.64
risk to —0.17)* to —0.07)* t0 0.06)
High risk —5.61 (—8.32 —0.67 (=0.93 —5.74 (~7.94
to —2.90)%k* to —0.40)%* to —3.54)%k*
Sex
Female Ref Ref Ref
Male 1.95 (—0.98 to —0.01 (—0.30 0.79 (-1.59
4.87) t0 0.28) t0 3.16)
Age
Adolescent Ref Ref Ref
Young 0.30 (—0.02 to 0.05 (0.02 to 0.34 (0.09 to
Adult 0.61) 0.08)** 0.60)**
Passive screen time
<1h/day Ref Ref Ref Ref Ref Ref
1-3h/day —2.73 (=599 | —2.39 (=5.64 —0.13 —0.14 (—0.39 —0.89(=3.13 | —0.86 (=3.07
to 0.52) to 0.86) (—0.37 to to 0.11) to 1.35) to 1.36)
0.12)
3-5h/day —3.15(=627 = —2.69 (-5.81 —0.06 —0.07 (—0.30 —0.82(=3.07 | —0.66 (-2.91
to —0.03)* to 0.43) (—0.28 to t0 0.16) to 1.43) to 1.55)
0.16)
>5h/day -630(-9.74  —537(-8.83 —0.28 —0.24 (—0.51 —3.82(=627 | —337(=5.78
to —2.86)* % | to —1.92)%* (—0.54 to t0 0.03) to —1.36)** | to—0.96)%*
—0.01)*
Social media
<Ih/day Ref Ref Ref Ref Ref Ref
1-3h/day —1.20 (-3.58 —1.50 (—3.84 0.15 (—0.06 0.07 (=0.13 —0.001 (-1.76 | —0.15(—1.86
to 1.17) t0 0.52) t0 0.12) to 0.27) to 1.76) to 1.56)
3-5h/day 0.34(=231t0 = —0.03 (=2.71 0.20 (=002 | 0.12(=0.11 0.99 (-1.01to | 0.66(—1.33
2.99) to 2.64) to 0.42) to 0.34) 3.00) to 2.66)
>5h/day —1.28(-4.04 | —1.37(-4.19 0.17 (-0.05 | 0.08 (—0.16 —0.71 (=291 | —0.89 (=3.06
to 1.49) to 1.44) to 0.40) to 0.31) to 1.50) to 1.29)
Video game
<Ih/day Ref Ref Ref Ref Ref Ref
1-3h/day —1.14 (-3.19 —1.54 (-3.59 0.06 (—0.10 0.07 (—0.09 —0.07 (—1.68 0.07 (—1.48
t0 0.90) t0 0.52) t00.22) to0 0.24) to 1.55) to 1.62)
(Continued)
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TABLE 2 (Continued)

10.3389/fpsyt.2023.1165217

Resilience Self-compassion Self-esteem
Unadjusted  Partially = Adjusted Unadjusted Partially Adjusted Unadjusted Partially Adjusted
model adjusted model model adjusted  model model adjusted model
model model model
3-5h/day —2.01(-4.86 = —1.52(—4.42 —0.03 0.06 (=0.17 —112(-3.17 | —0.29(-2.32
to 0.85) to 1.38) (—0.26 to to 0.29) t0 0.93) to 1.75)
0.19)
>5h/day —3.50(=6.92  —3.00 (—6.37 -0.12 —0.05 (—0.31 —2.59 (—4.98 | —1.44(-3.77
to —0.08)* t0 0.37) (—0.39 to 10 0.22) to —0.20)* t0 0.88)
0.15)
Educational screen time
<Ih/day Ref Ref Ref Ref Ref Ref
1-3h/day 0.15(-2.80t0 | 0.13 (=2.76 to 0.04(=0.17  0.07 (=0.15 2.53(035t0 | 239 (0.27 to
3.09) 3.02) t0 0.25) t0 0.28) 4.72) 4.52)
3-5h/day —2.38(=5.59 = —2.21(=5.35 —0.02 —0.02 (~0.26 1.61(-0.71to | 1.41(-0.83
t0 0.82) to 1.39) (—0.26 to 10 0.22) 3.92) t0 3.66)
0.21)
>5h/day —1.53(-4.24 = —1.08 (—4.16 -0.10 —0.04 (—0.24 1.12(-0.87to | 1.21(-0.73
to 1.18) 10 0.92) (—0.30 to t00.17) 3.10) to 3.14)
0.10)

*p<0.05, *¥p<0.01, **¥p <0.001.

95%CI=1.78-5.50, p < 0.001], self-compassion [# = 0.50, 95%
CI=0.34-0.66, p < 0.001], and self-esteem [=2.16, 95%CI=0.98-3.34,
p<0.001]. These positive and significant associations maintained at
follow-up for resilience [f=4.51, 95%CI=2.53-6.49, p<0.001], self-
compassion [f=0.51, 95%CI=0.34-0.67, p<0.001] and self-esteem
[#=3.18, 95%CI=1.94-4.41, p <0.001]. Before accounting for screen
time in the model (partially adjusted model; Table 2), we examined the
relationship between four types of screen time on each outcome variable
(i.e., resiliency, self-compassion, and self-esteem). Table 3 shows that
more than 5h of a passive screen time is significantly associated with
decreased resilience [#=—6.89, 95%CI=—13.30 to —0.49, p=0.035].
When adjusted for four screen time types (partially adjusted
model; Table 2), the associations between three-time points and all
outcome measures (resilience, self-compassion and self-esteem)
remained unchanged. Passive screen time (>5h/day) had a significant
association with reduced resilience [f=—6.30, 95%CI=-9.74 to
—2.86, p<0.001], self-compassion [f=—0.28,95%CI=—0.54 to —0.01,
p=0.042], and self-esteem [f=-3.82, 95%CI=—6.27 to —1.36,
p=0.002]. Further, video games (>5h/day) also had a significant
association with reduced resilience [f=-3.50, 95%CI=-6.92 to
—0.08, p=0.045] and self-esteem [p=—2.59, 95%CI = —4.98 to —0.20,
p=0.034], but not significantly associated with self-compassion.
Finally, the associations between the three-time points and
resilience, self-compassion and self-esteem remained significant after
adjusting for baseline mental health status (SDQ) and demographic
factors (sex, age), in addition to screen time (fully adjusted model;
Table 2). Moderate risk mental health status was associated with
reduced resilience [#=—3.04, 95%CI=—-5.90 to —0.17, p=0.038] and
self-compassion [#=—0.36, 95%CI=—0.64 to —0.07, p=0.013], while
high-risk mental health status was negatively associated with all three
outcome measures (resilience [f=—5.61, 95%CI=—-8.32 to —2.90,
p<0.001], self-compassion [#=-0.67, 95%CI=-0.93 to —0.40,
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p<0.001], and self-esteem [f=-5.74, 95%CI=—-7.94 to —3.54,
p<0.001]). Older age was positively associated with self-compassion
[$=0.05, 95%CI=0.02-0.08, p=0.002] and self-esteem [f=0.34,
95%CI=0.09-0.60, p=0.007]. Adjusting for baseline mental health
status, age and sex, passive screen time (>5h/day) remained
significantly negatively associated with resilience [f=-5.37,
95%CI=—-8.83 to —1.92, p=0.002], and self-esteem [f=-3.37,
95%CI=—5.78 to —0.96, p=0.006]. Additionally, as the passive type
of screen time was significantly associated with reduced resilience
(Table 3), an interaction term (time by passive screen time) was added
to the fully adjusted model to probe whether the effect of mindfulness
intervention over time on resilience was modified by the amount of
time spent on passive screen time. The result suggests that passive
screen time up to 5h per day does not influence the positive efficacy
of mindfulness intervention [1-3h of passive screen time at post
survey: f=9.41, 95%CI=0.72-18.10, p<0.05; 3-5h of passive screen
time at post survey: #=9.60, 95%CI=0.86-18.33, p <0.05]. However,
MBI was not significantly associated with enhanced resilience for
those who engaged with 5 or more hours of passive screen (Table A1).

4. Discussion

Providing youth with evidence-based support for building social-
emotional capacities is much needed, given the increasing trend of
screen-based activities and their adverse impact on mental health.
This study examined the efficacy of a mindfulness-based intervention
on self-esteem, self-compassion and resilience in youth exposed to
screen time during the pandemic. Our findings suggest a positive and
significant role of a mindfulness-based intervention in enhancing
social-emotional capacities among youth who are regularly exposed
to different types of screen time (passive, social media, video games,
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TABLE 3 Associations between outcome measure (resilience, self-compassion, self-esteem) and screen time (coefficients, 95% confidence intervals) at

baseline (pre-survey).

10.3389/fpsyt.2023.1165217

Resilience Self-compassion Self-esteem
Passive screen time
<lh/day Ref Ref Ref
1-3h/day —3.88 (~10.10 to 2.65) 5.02 (—6.48 to 16.52) —0.29 (—0.89 to 0.31)
3-5h/day ~2.71 (~9.32 to 3.90) —0.09 (~11.79 to 11.62) —0.26 (—0.86 to 0.36)
>5h/day —6.89 (~13.30 to —0.49)* —0.15 (~11.45 to 11.16) —0.55 (—1.14 to 0.04)

Social media

<lh/day Ref Ref Ref
1-3h/day —0.29 (—4.16 to 3.58) 1.74 (=5.11 to 8.59) 0.14 (—0.22 to 0.50)
3-5h/day 1.67 (—2.88 t0 6.22) 0.85 (—7.11 to 8.81) 0.18 (—0.25 to 0.60)
>5h/day 0.18 (—3.96 to 4.31) —3.97 (—=11.24 t0 3.30) 0.18 (—0.21 to 0.56)
Video game

<1h/day Ref Ref Ref
1-3h/day 0.14 (=3.15 to 3.43) —1.85 (=7.67 to 3.96) 0.05 (—0.26 to 0.35)
3-5h/day —2.29 (—6.66 to 2.08) 5.64 (—1.93 to 13.21) 0.04 (—0.36 to 0.43)
>5h/day —2.09 (=7.12 t0 2.94) —1.29 (—10.65 to 8.08) —0.13 (—0.61 to 0.34)

Educational screen time

<1h/day Ref Ref Ref

1-3h/day 0.59 (=5.51 to 6.68) —1.08 (—11.94 t0 9.77) 0.16 (=0.41 to 0.72)

3-5h/day —4.04 (—9.87 to 1.79) 3.32(—6.91 to 13.55) 0.03 (—0.51 to 0.56)

>5h/day —2.36 (—7.77 t0 3.05) 2.50 (—6.99 to 11.98) 0.01 (—0.49 to 0.51)
%p<0.05.

and educational). It is worth noting that the change in resilience, self-
compassion, and self-esteem after the mindfulness program has been
maintained after 30 days of the program completion.

Our findings align with previous literature on the beneficial
impact of MBIs on emotional challenges (31-33), resilience (35, 36),
self-esteem (37), and self-compassion (39). Further, our findings
uniquely add to the literature for accounting for the four types of
screen time in the analysis adapting the current trend of increased
screen time among youth. The magnitude of change in resilience, self-
compassion, and self-esteem over time remained consistent after
accounting for baseline mental health status, age, sex, and four types
of screen time. We also included young adolescents (>12years old)
and examined MBI’s impact on self-compassion, which is scarce in the
current literature (38, 39).

In this prolonged pandemic timeline, supporting youth to
be resilient and to build social-emotional capacities is critical as our
society recovers from a global mental health crisis. Our findings
add to the growing literature on the efficacy of mindfulness practice
on social-emotional capacity during the pandemic (50-52).
Mindfulness programs’ common element embodying awareness
and acceptance-based practices promoting connectedness may have
contributed to building social-emotional capacity during crisis,
such as the COVID-19 pandemic (25, 51). Also, mindfulness
practices to awaken present-moment awareness and practice
non-judgmental awareness can lead to positive mental health
outcomes during the pandemic, such as relieving pandemic-related
distress and emotional problems such as anxiety and depression
during the pandemic (50, 52-54). For example, our findings
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indicate that 41% of youth had a high-risk baseline mental health
status, which suggests that some youth may have met the threshold
for clinical internalizing and externalizing disorders. Internal
psychological factors such as self-evaluation (e.g., self-esteem) and
coping capacity (e.g., resilience) that were significantly associated
with the mindfulness intervention in the current study are
suggested to mitigate anxiety and depression symptoms in youth
(30, 55, 56). Therefore, our findings may indicate that online
mindfulness programs may help prevent the development of
depression and anxiety symptoms among community youth
exposed to screen time during the pandemic and beyond.
Acknowledging the increasing trend of screen time among youth,
we also examined the relationship between four types of screen time
(passive, social media, video game and educational) and social-
emotional capacity (resilience, self-compassion, and self-esteem)
among youth during the COVID-19 pandemic. Our findings uniquely
contribute to the literature as these associations are vastly
understudied, particularly during the pandemic. Our findings suggest
that extensive passive screen time (>5h/day) is significantly associated
with reduced resilience, accounting for other types of screen time.
Further, MBI was not significantly associated with enhanced resilience
for those who engaged with 5 or more hours of passive screen.
Bouncing back from challenging situations is a critical capacity
required to navigate the unprecedented pandemic era (25, 57). Given
this evidence, parents, caregivers and educators should strategize
promoting healthy screen hygiene in youth, such as encouraging
screen-free time and moderating passive type of screen time through
educational, public health and health promotion campaigns (58).
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There are several limitations to our study. First, youth who
participated in the study are primarily located in rural Ontario province
and mostly females (78.4%), limiting the ability to generalize the
findings. Future studies should consider recruiting youth with a
balanced sex ratio and from diverse regions to ensure the results are
replicable in a broader youth population. Second, the data collection was
conducted on five-time points from 2021 to 2022 as we implemented
the mindfulness programs in small groups. Due to this data collection
approach, it is hard to examine the impact of a specific period during the
pandemic (e.g., lockdown). Additionally, screen time was collected using
a self-report measure where participants responded in categories (<1h,
1-3h, 3-5h, >5h), which only approximated the amount of time spent
using screens for the week preceding each survey. This data collection
approach lacks precision and granularity. Future studies should look to
implement more robust logging of screen time to increase data accuracy.
Lastly, almost half of the participants did not complete post and
follow-up surveys resulting in a relatively low sample size. To adjust for
the retention issue, we used linear regression models using the GLS,
Maximum Likelihood (ML) approach that produces efficient/accurate
estimates of the coeflicients by considering the over-time correlations.
ML estimation handles missing data on the response variables, and the
unstructured approach accounts for less than 5-time points and a
relatively small sample size (59). Future studies should incorporate a
randomized controlled trial design to confirm current findings on the
efficacy of mindfulness on youth social-emotional capacities.

Despite the limitations, the outcome of this study responds to the
critical need to cultivate a resilient society amid a global pandemic.
Lessons learned can also guide wellness programming focused on
enhancing social-emotional competence among youths who are
increasingly exposed to screens. The evidence base produced through
this study will support the widespread implementation of an online
mindfulness-based intervention delivered through physical distancing
and beyond as we slowly transition to a “new normal”

Data availability statement

The raw data supporting the conclusions of this article will
be made available by the authors, without undue reservation.

References

1. Tandon PS, Zhou C, Johnson AM, Gonzalez ES, Kroshus E. Association of
children’s physical activity and screen time with mental health during the COVID-19
pandemic, €2127892. JAMA Netw Open. (2021) 4. doi: 10.1001/
jamanetworkopen.2021.27892

2. Schmidt SC, Anedda B, Burchartz A, Eichsteller A, Kolb S, Nigg C, et al. Physical
activity and screen time of children and adolescents before and during the COVID-19
lockdown in Germany: a natural experiment. Sci Rep. (2020) 10:1-12. doi: 10.1038/
$41598-020-78438-4

3. Ellis WE, Dumas TM, Forbes LM. Physically isolated but socially connected:
psychological adjustment and stress among adolescents during the initial COVID-19
crisis. Can ] Behav Sci. (2020) 52:177-87. doi: 10.1037/cbs0000215

4. Patton GC, Sawyer SM, Santelli JS, Ross DA, Afifi R, Allen NB, et al. Our future: a
lancet commission on adolescent health and wellbeing. Lancet. (2016) 387:2423-78. doi:
10.1016/S0140-6736(16)00579-1

5. Giuntella O, Hyde K, Saccardo S, Sadoff S. Lifestyle and mental health disruptions
during COVID-19. Proc Natl Acad Sci. (2021) 118:¢2016632118. doi: 10.1073/
pnas.2016632118

6. Neophytou E, Manwell LA, Eikelboom R. Effects of excessive screen time on
neurodevelopment, learning, memory, mental health, and neurodegeneration: a scoping
review. Int ] Ment Heal Addict. (2021) 19:724-44. doi: 10.1007/s11469-019-00182-2

Frontiers in Psychiatry

10.3389/fpsyt.2023.1165217

Ethics statement

The studies involving human participants were reviewed and
approved by Waypoint Research Ethics Board. Written informed
consent to participate in this study was provided by the participants’
legal guardian/next of kin.

Author contributions

SK conceived and designed the study. SK and SM managed the
dataset and conducted the statistical analysis. SK, SM, SS, and NK
discussed and interpreted the results. SK drafted the manuscript, and
all authors provided critical reviews and contributed to the
final manuscript.

Funding

This study was supported by an Insight Development Grant funded
by the Social Sciences and Humanities Research Council of Canada
(Award # 430-2020-00288) and the Bell Community Fund Grant.

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could
be construed as a potential conflict of interest.

Publisher’s note

All claims expressed in this article are solely those of the authors
and do not necessarily represent those of their affiliated
organizations, or those of the publisher, the editors and the
reviewers. Any product that may be evaluated in this article, or
claim that may be made by its manufacturer, is not guaranteed or
endorsed by the publisher.

7. Przybylski AK. Digital screen time and pediatric sleep: evidence from a
preregistered cohort study. J Pediatr. (2018) 205:218-223.el. doi: 10.1016/j.
jpeds.2018.09.054

8. Przybylski AK, Weinstein N. Can you connect with me now? How the presence of
mobile communication technology influences face-to-face conversation quality. J Soc
Pers Relat. (2013) 30:237-46. doi: 10.1177/0265407512453827

9. Favotto L, Michaelson V, Davison C. Perceptions of the influence of
computer-mediated communication on the health and well-being of early
adolescents. Int J Qual Stud Health Well Being. (2017) 12:1335575. doi:
10.1080/17482631.2017.1335575

10. Bucksch J, Sigmundova D, Hamrik Z, Troped PJ, Melkevik O, Ahluwalia N, et al.
International trends in adolescent screen-time behaviors from 2002 to 2010. ] Adolesc
Health. (2016) 58:417-25. doi: 10.1016/j.jadohealth.2015.11.014

11. Twenge JM, Joiner TE, Rogers ML, Martin GN. Increases in depressive symptoms,
suicide-related outcomes, and suicide rates among U.S. adolescents after 2010 and links
to increased new media screen time. Clinical. Psychol Sci. (2017) 6:3-17. doi:
10.1177/2167702617723376

12. Twenge JM, Krizan Z, Hisler G. Decreases in self-reported sleep duration among
US adolescents 2009-2015 and association with new media screen time. Sleep Med.
(2017) 39:47-53. doi: 10.1016/j.sleep.2017.08.013

frontiersin.org


https://doi.org/10.3389/fpsyt.2023.1165217
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org
https://doi.org/10.1001/jamanetworkopen.2021.27892
https://doi.org/10.1001/jamanetworkopen.2021.27892
https://doi.org/10.1038/s41598-020-78438-4
https://doi.org/10.1038/s41598-020-78438-4
https://doi.org/10.1037/cbs0000215
https://doi.org/10.1016/S0140-6736(16)00579-1
https://doi.org/10.1073/pnas.2016632118
https://doi.org/10.1073/pnas.2016632118
https://doi.org/10.1007/s11469-019-00182-2
https://doi.org/10.1016/j.jpeds.2018.09.054
https://doi.org/10.1016/j.jpeds.2018.09.054
https://doi.org/10.1177/0265407512453827
https://doi.org/10.1080/17482631.2017.1335575
https://doi.org/10.1016/j.jadohealth.2015.11.014
https://doi.org/10.1177/2167702617723376
https://doi.org/10.1016/j.sleep.2017.08.013

Kim et al.

13. Bergmann C, Dimitrova N, Alaslani K, Almohammadi A, Alrogi H, Aussems S,
et al. Young children’s screen time during the first COVID-19 lockdown in 12 countries.
Sci Rep. (2022) 12:1-15. doi: 10.1038/541598-022-05840-5

14. Nagata JM, Cortez CA, Cattle CJ, Ganson KT, Iyer 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)
176:94-6. doi: 10.1001/jamapediatrics.2021.4334

15. Seguin D, Kuenzel E, Morton JB, Duerden EG. School's out: parenting stress and
screen time use in school-age children during the COVID-19 pandemic. ] Affect Disord
Rep. (2021) 6:100217. doi: 10.1016/j.jadr.2021.100217

16. Nilsson A, Rosendahl I, Jayaram-Lindstrém N. Gaming and social media use
among adolescents in the midst of the COVID-19 pandemic. Nordic Stud Alcohol Drugs.
(2022) 39:347-61. doi: 10.1177/14550725221074997

17. Costigan SA, Barnett L, Plotnikoff RC, Lubans DR. The health indicators
associated with screen-based sedentary behavior among adolescent girls: a systematic
review. J Adolesc Health. (2013) 52:382-92. doi: 10.1016/j.jadohealth.2012.07.018

18. Martins N, Harrison K. Racial and gender differences in the relationship between
children’s television use and self-esteem: a longitudinal panel study. Commun Res. (2012)
39:338-57. doi: 10.1177/0093650211401376

19. Twenge JM, Campbell WK. Associations between screen time and lower
psychological well-being among children and adolescents: evidence from a population-
based study. Prev Med Rep. (2018) 12:271-83. doi: 10.1016/j.pmedr.2018.10.003

20. Apaolaza V, Hartmann P, D'Souza C, Gilsanz A. Mindfulness, compulsive mobile
social media use, and derived stress: the mediating roles of self-esteem and social
anxiety. Cyberpsychol Behav Soc Netw. (2019) 22:388-96. doi: 10.1089/cyber.2018.0681

21. Weaver JL, Swank JM. Mindful connections: a mindfulness-based intervention for
adolescent social media users. | Child Adolesc Counsel. (2019) 5:103-12. doi:
10.1080/23727810.2019.1586419

22.Hoare E, Milton K, Foster C, Allender S. The associations between sedentary
behaviour and mental health among adolescents: a systematic review. Int ] Behav Nutr
Phys Act. (2016) 13:1-22. doi: 10.1186/5s12966-016-0432-4

23. Leatherdale S, Ahmed R. Screen-based sedentary behaviours among a nationally
representative sample of youth: are Canadian kids couch potatoes. Chronic Dis Inj Can.
(2011) 31:141-6. doi: 10.24095/hpcdp.31.4.01

24. Kort-Butler LA, Hagewen K]J. School-based extracurricular activity involvement
and adolescent self-esteem: a growth-curve analysis. ] Youth Adolesc. (2011) 40:568-81.
doi: 10.1007/s10964-010-9551-4

25. Polizzi C, Lynn SJ, Perry A. Stress and coping in the time of COVID-19: pathways
to resilience and recovery. Clin Neuropsychiatry. (2020) 17:59-62. doi: 10.36131/
CN20200204

26.Bonanno GA. Loss, trauma, and human resilience: have we underestimated the
human capacity to thrive after extremely aversive events? Am Psychol. (2004) 59:20-8.
doi: 10.1037/0003-066X.59.1.20

27. Neff KD. Self-compassion, self-esteem, and well-being. Soc Personal Psychol
Compass. (2011) 5:1-12. doi: 10.1111/j.1751-9004.2010.00330.x

28. Neff KD. The development and validation of a scale to measure self-compassion.
Self Identity. (2003) 2:223-50. doi: 10.1080/15298860309027

29. Neff KD, Vonk R. Self-compassion versus global self-esteem: two different ways of
relating to oneself. J Pers. (2009) 77:23-50. doi: 10.1111/j.1467-6494.2008.00537.x

30. Shu Y, Lin W, Yang J, Huang P, Li B, Zhang X. How social support predicts anxiety
among university students during COVID-19 control phase: mediating roles of self-
esteem and resilience. Anal Soc Issues Public Policy. (2022) 22:490-505. doi: 10.1111/
asap.12314

31.Brady S, O'Connor N, Burgermeister D, Hanson P. The impact of mindfulness
meditation in promoting a culture of safety on an acute psychiatric unit. Perspect
Psychiatr Care. (2012) 48:129-37. doi: 10.1111/j.1744-6163.2011.00315.x

32. Cohen-Katz J, Wiley SD, Capuano T, Baker DM, Shapiro S. The effects of
mindfulness-based stress reduction on nurse stress and burnout, part II: a quantitative
and  qualitative study. Holist Nurs  Pract. (2005) 19:26-35. doi:
10.1097/00004650-200501000-00008

33. Ireland MJ, Clough B, Gill K, Langan E, O'Connor A, Spencer L. A randomized
controlled trial of mindfulness to reduce stress and burnout among intern medical
practitioners. Med Teach. (2017) 39:409-14. doi: 10.1080/0142159X.2017.1294749

34. Kabat-Zinn J. Mindfulness-based interventions in context: past, present, and
future. Clin Psychol Sci Pract. (2003) 10:144-56. doi: 10.1093/clipsy.bpg016

35. Phan ML, Renshaw TL, Caramanico J, Greeson JM, MacKenzie E, Atkinson-Diaz
Z, et al. Mindfulness-based school interventions: a systematic review of outcome
evidence quality by study design. Mindfulness. (2022) 13:1591-1613. doi: 10.1007/
512671-022-01885-9.

Frontiers in Psychiatry

09

10.3389/fpsyt.2023.1165217

36. Keye MD, Pidgeon AM. Investigation of the relationship between resilience,
mindfulness, and academic self-efficacy. Open J Soc Sci. (2013) 01:1-4. doi: 10.4236/
j$5.2013.16001

37.Bajaj B, Gupta R, Pande N. Self-esteem mediates the relationship between
mindfulness and well-being. Personal Individ Differ. (2016) 94:96-100. doi: 10.1016/j.
paid.2016.01.020

38. McKeering P, Hwang Y-S. A systematic review of mindfulness-based school
interventions with early adolescents. Mindfulness. (2019) 10:593-610. doi: 10.1007/
512671-018-0998-9

39. Cheang R, Gillions A, Sparkes E. Do mindfulness-based interventions increase
empathy and compassion in children and adolescents: a systematic review. ] Child Fam
Stud. (2019) 28:1765-79. doi: 10.1007/s10826-019-01413-9

40. Marsh IC, Chan SW, MacBeth A. Self-compassion and psychological distress in
adolescents—a meta-analysis. Mindfulness. (2018) 9:1011-27. doi: 10.1007/
s12671-017-0850-7

41. MacDougall AG, Price E, Vandermeer MR, Lloyd C, Bird R, Sethi R, et al. Youth-
focused group mindfulness-based intervention in individuals with early psychosis: a
randomized pilot feasibility study. Early Interv Psychiatry. (2019) 13:993-8. doi: 10.1111/
eip.12753

42. Smith-Carrier T, Koffler T, Mishna F, Wallwork A, Daciuk J, Zeger J. Putting your
mind at ease: findings from the mindfulness ambassador council programme in Toronto
area schools. ] Child Serv. (2015) 10:376-92. doi: 10.1108/JCS-10-2014-0046

43. Goodman R. The strengths and difficulties questionnaire: a research note. J Child
Psychol Psychiatry. (1997) 38:581-6. doi: 10.1111/j.1469-7610.1997.tb01545.x

44. Goodman R. Psychometric properties of the strengths and difficulties
questionnaire. ] Am Acad Child Adolesc Psychiatry. (2001) 40:1337-45. doi:
10.1097/00004583-200111000-00015

45. Goodman R, Meltzer H, Bailey V. The strengths and difficulties questionnaire: a
pilot study on the validity of the self-report version. Int Rev Psychiatry. (2003) 15:173-7.
doi: 10.1080/0954026021000046137

46. Clarke J, Nicholson J. Resilience: Bounce back from whatever life throws at you
Crimson: Hachette UK (2010).

47. Rosenberg M. Rosenberg self-esteem scale (RSE). Acceptance and commitment
therapy. Measures Package. (1965) 61:18.

48. Sinclair SJ, Blais MA, Gansler DA, Sandberg E, Bistis K, LoCicero A. Psychometric
properties of the Rosenberg self-esteem scale: overall and across demographic groups
living within the United States. Eval Health Prof. (2010) 33:56-80. doi:
10.1177/0163278709356187

49. Ballinger GA. Using generalized estimating equations for longitudinal data
analysis. Organ Res Methods. (2004) 7:127-50. doi: 10.1177/1094428104263672

50. Antonova E, Schlosser K, Pandey R, Kumari V. Coping with COVID-19:
mindfulness-based approaches for mitigating mental health crisis. Front Psych. (2021)
12:322. doi: 10.3389/fpsyt.2021.563417

51. Behan C. The benefits of meditation and mindfulness practices during times of
crisis such as Covid-19. Ir ] Psychol Med. (2020) 37:256-8. doi: 10.1017/ipm.2020.38

52. Zhu JL, Schiilke R, Vatansever D, Xi D, Yan ], Zhao H, et al. Mindfulness practice
for protecting mental health during the COVID-19 pandemic. Transl Psychiatry
(2021);11:1-311, 329, doi: 10.1038/s41398-021-01459-8

53. Soklaridis S, Lin E, Lalani Y, Rodak T, Sockalingam S. Mental health interventions
and supports during COVID-19 and other medical pandemics: a rapid systematic review
of the evidence. Gen Hosp Psychiatry. (2020) 66:133-46. doi: 10.1016/j.
genhosppsych.2020.08.007

54. Hofmann SG, Gémez AF. Mindfulness-based interventions for anxiety and
depression. Psychiatr Clin. (2017) 40:739-49. doi: 10.1016/j.psc.2017.08.008

55. Anyan F, Hjemdal O. Adolescent stress and symptoms of anxiety and depression:
resilience explains and differentiates the relationships. J Affect Disord. (2016) 203:213-20.
doi: 10.1016/.jad.2016.05.031

56. Sowislo JE, Orth U. Does low self-esteem predict depression and anxiety? A meta-
analysis of longitudinal studies. Psychol Bull. (2013) 139:213-40. doi: 10.1037/a0028931

57.Bonanno GA, Galea S, Bucciarelli A, Vlahov D. What predicts psychological
resilience after disaster? The role of demographics, resources, and life stress. ] Consult
Clin Psychol. (2007) 75:671-82. doi: 10.1037/0022-006X.75.5.671

58. Vanderloo LM, Carsley S, Aglipay M, Cost KT, Maguire ], Birken CS. Applying
harm reduction principles to address screen time in young children amidst the
COVID-19 pandemic. J Dev Behav Pediatr. (2020) 41:335-6. doi: 10.1097/
DBP.0000000000000825

59. Cameron AC, Miller DL. A practitioner’s guide to cluster-robust inference. ] Hum
Resour. (2015) 50:317-72. doi: 10.3368/jhr.50.2.317

frontiersin.org


https://doi.org/10.3389/fpsyt.2023.1165217
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org
https://doi.org/10.1038/s41598-022-05840-5
https://doi.org/10.1001/jamapediatrics.2021.4334
https://doi.org/10.1016/j.jadr.2021.100217
https://doi.org/10.1177/14550725221074997
https://doi.org/10.1016/j.jadohealth.2012.07.018
https://doi.org/10.1177/0093650211401376
https://doi.org/10.1016/j.pmedr.2018.10.003
https://doi.org/10.1089/cyber.2018.0681
https://doi.org/10.1080/23727810.2019.1586419
https://doi.org/10.1186/s12966-016-0432-4
https://doi.org/10.24095/hpcdp.31.4.01
https://doi.org/10.1007/s10964-010-9551-4
https://doi.org/10.36131/CN20200204
https://doi.org/10.36131/CN20200204
https://doi.org/10.1037/0003-066X.59.1.20
https://doi.org/10.1111/j.1751-9004.2010.00330.x
https://doi.org/10.1080/15298860309027
https://doi.org/10.1111/j.1467-6494.2008.00537.x
https://doi.org/10.1111/asap.12314
https://doi.org/10.1111/asap.12314
https://doi.org/10.1111/j.1744-6163.2011.00315.x
https://doi.org/10.1097/00004650-200501000-00008
https://doi.org/10.1080/0142159X.2017.1294749
https://doi.org/10.1093/clipsy.bpg016
https://doi.org/10.1007/s12671-022-01885-9
https://doi.org/10.1007/s12671-022-01885-9
https://doi.org/10.4236/jss.2013.16001
https://doi.org/10.4236/jss.2013.16001
https://doi.org/10.1016/j.paid.2016.01.020
https://doi.org/10.1016/j.paid.2016.01.020
https://doi.org/10.1007/s12671-018-0998-9
https://doi.org/10.1007/s12671-018-0998-9
https://doi.org/10.1007/s10826-019-01413-9
https://doi.org/10.1007/s12671-017-0850-7
https://doi.org/10.1007/s12671-017-0850-7
https://doi.org/10.1111/eip.12753
https://doi.org/10.1111/eip.12753
https://doi.org/10.1108/JCS-10-2014-0046
https://doi.org/10.1111/j.1469-7610.1997.tb01545.x
https://doi.org/10.1097/00004583-200111000-00015
https://doi.org/10.1080/0954026021000046137
https://doi.org/10.1177/0163278709356187
https://doi.org/10.1177/1094428104263672
https://doi.org/10.3389/fpsyt.2021.563417
https://doi.org/10.1017/ipm.2020.38
https://doi.org/10.1038/s41398-021-01459-8
https://doi.org/10.1016/j.genhosppsych.2020.08.007
https://doi.org/10.1016/j.genhosppsych.2020.08.007
https://doi.org/10.1016/j.psc.2017.08.008
https://doi.org/10.1016/j.jad.2016.05.031
https://doi.org/10.1037/a0028931
https://doi.org/10.1037/0022-006X.75.5.671
https://doi.org/10.1097/DBP.0000000000000825
https://doi.org/10.1097/DBP.0000000000000825
https://doi.org/10.3368/jhr.50.2.317

Kim et al.

Appendix

Table Al Interaction between time and passive screen time on resilience (coefficients, 95% confidence intervals).

Resilience

Time by passive screen time

10.3389/fpsyt.2023.1165217

Time 2 by 1-3h

9.41 (0.72-18.10)*

Time 2 by 3-5h

9.60 (0.86-18.33)*

Time 2 by >5h

6.80 (—2.22 t0 15.83)

Time 3 by 1-3h

—1.69 (—9.34 t0 5.97)

Time 3 by 3-5h

—4.35(—12.21 t0 3.51)

Time 3 by >5h

—3.21 (—11.02 to 4.60)

The model accounts for baseline SDQ total score, four types of screen time, age, sex, and time; *p <0.05.
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