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Abstract
The early stages of the COVID-19 pandemic and associated stay-at-home orders resulted in a
stark reduction in daily social interactions for children and adolescents. Given that peer
relationships are especially important during this developmental stage, it is crucial to understand
the impact of the COVID-19 pandemic on social behavior and risk for psychopathology in
children and adolescents. In a longitudinal sample (N=224) of children (7-10y) and adolescents
(13-15y) assessed at three strategic time points (before the pandemic, during the initial stay-at-
home order period, and six months later after the initial stay-at-home order period was lifted), we
examine whether certain social factors protect against increases in stress-related
psychopathology during the pandemic, controlling for pre-pandemic symptoms. Youth who
reported less in-person and digital socialization, greater social isolation, and less social support
had worsened psychopathology during the pandemic. Greater social isolation and decreased
digital socialization during the pandemic were associated with greater risk for psychopathology
after experiencing pandemic-related stressors. In addition, children, but not adolescents, who
maintained some in-person socialization were less likely to develop internalizing symptoms
following exposure to pandemic-related stressors. We identify social factors that promote well-

being and resilience in youth during this societal event.

Keywords: Developmental psychopathology; social behavior; adolescence; stress; life events



Youths’ social and clinical risk during COVID-19 3

Introduction

The COVID-19 pandemic brought unparalleled changes to the lives of children and
adolescents. To contain the spread of the virus, public health officials recommended social
distancing measures and many cities adopted stay-at-home orders during the early stages of the
pandemic. These social distancing measures resulted in a sudden and stark reduction in daily
social interactions for children and adolescents, including school closures, disrupted
extracurricular activities, and limited socializing with peers. These declines in social interaction
have had meaningful consequences for youth wellbeing. Given that peer relationships are
especially important during this developmental stage, it is crucial to understand the impact of the
COVID-19 pandemic on social experiences and risk for psychopathology in youth. In a
longitudinal sample assessed at three strategic timepoints—prior to the pandemic, during the
initial stay-at-home orders, and after the initial stay-at-home orders were lifted six months
later—we examine how the COVID-19 pandemic influenced the social lives of children and
adolescents, and whether certain social factors mitigated worsening internalizing and
externalizing problems or buffered against stress-related psychopathology during the pandemic.

Over the past two years, much work has focused on the unprecedented challenges the
COVID-19 pandemic has created for families (i.e., illness, unemployment) and the associated
increase in psychopathology in children and adults (Achterberg et al., 2021; Barendse et al.,
2022; Chahal et al., 2020; Ellis et al., 2020; Fegert et al., 2020; Gassman-Pines et al., 2020;
Gruber et al., 2020; Hawes et al., 2021; Holman et al., 2020; Loades et al., 2020; Patrick et al.,
2020; Pfefferbaum & North, 2020; Pierce et al., 2020; Racine et al., 2020). However, there has
been less focus on the impact of the pandemic on the social lives of children and adolescents.

Difficulties in peer relationships are strongly associated with youth psychopathology (La Greca
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& Lopez, 1998; Platt et al., 2013). Higher levels of peer-related stressors (La Greca & Harrison,
2005; Siegel et al., 2009), being rejected or excluded from peer groups (Ladd & Troop-Gordon,
2003; Nolan et al., 2003; Prinstein & Aikins, 2004; Rudolph et al., 2011), and feelings of
loneliness (Erzen & Cikrikci, 2018; Witvliet et al., 2010) are each associated with elevated risk
for anxiety and depression. As such, we hypothesized that the pervasive disruptions in social
activities related to the pandemic and social distancing measures may contribute to risk for
mental health problems by reducing in-person socialization, increasing isolation, and reducing
access to social support.

Given that social communication through mobile devices has become one of the most
prominent modes of peer communication among adolescents (Lenhart et al., 2010), it is also
important to consider the ways in which peer interactions through digital means may relate to
adolescent wellbeing during the pandemic. On the one hand, digital socialization can facilitate
positive peer interactions, and it is possible that youth who maintain connections using digital
technology may be less likely to experience mental health problems during the pandemic. Some
work suggests that youth who engage in digital socialization experience lower levels of
loneliness, stronger relational bonds, increased perceived social support, and fewer internalizing
symptoms (George et al., 2018; Padilla-Walker et al., 2012), particularly following social
exclusion (Knowles et al., 2015). On the other hand, digital socialization provides ample
opportunity for negative peer interactions online, which have been associated with increased
depression symptoms (Landoll et al., 2015). Moreover, especially high volumes of digital
communication have been associated with greater symptoms of depression and anxiety (Coyne et
al., 2019; Redmayne et al., 2013; Roser et al., 2016). In fact, one study showed that young adults

who engaged in high levels of texting experienced greater emotional distress following
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interpersonal stressors (Murdock, 2013). However, previous work has primarily been conducted
outside of the context of such stark reductions of social interactions in-person, such as during the
current pandemic, when socialization of any kind, including digital, may have increased
importance. Therefore, we hypothesized that increased digital social interactions in the context of
reduced in-person interactions relates to enhanced wellbeing among youth during the early stages
of the pandemic.

We also examine whether maintenance of social relationships during the pandemic
protected youth from psychopathology following exposure to pandemic-related stressors.
Exposure to stress is a well-established risk factor for internalizing and externalizing
psychopathology in children and adolescents (Grant et al., 2003, 2004; McLaughlin, 2016;
McLaughlin et al., 2012). Social support is a key protective factor known to buffer against the
onset of psychopathology following stressful life events (Herman-Stahl & Petersen, 1996; Pine
& Cohen, 2002; Trickey et al., 2012), such that adolescents who report greater social support and
higher quality friendships are less likely to develop psychopathology following exposure to
stressors (Alto et al., 2018; Gaertner et al., 2010; Harmelen et al., 2017; Havewala et al., 2019;
Mackin et al., 2017; Trickey et al., 2012). Thus, we hypothesized that maintenance of positive
social bonds early on in the pandemic may mitigate the negative effects of pandemic-related
stressors. Indeed, recent work has shown that positive relationships may buffer adolescents from
psychological stress during the pandemic (Asscheman et al., 2021; Cohodes et al., 2021; Wright
& Wachs, 2022). Determining whether certain social factors confer resilience against stress-
related psychopathology during the pandemic is important for theory and practice. Research in
this area is needed, as underscored by calls to identify concrete, actionable protective factors for

youth mental health during the pandemic (de Figueiredo et al., 2021).
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The consequences of pandemic-related changes in social experiences may have been
particularly pronounced for adolescents. Adolescence is a developmental phase characterized by
dramatic changes in the complexity of social roles and experiences (Crone & Dahl, 2012). Peer
relationships become especially important and adolescents show increased preoccupation with
social belonging (Somerville, 2013). Compared to children, adolescents spend more time with
peers than family (Lam et al., 2014; Larson, 2001), are more sensitive to peer evaluation
(Rodman et al., 2017; Somerville et al., 2013; Stroud et al., 2009), and are increasingly
dependent on peer relationships (Brown, 1990). Some have argued that social isolation is
particularly detrimental during adolescence (Orben et al., 2020), and this may be especially true
in the context of this pandemic (Fegert et al., 2020; Loades et al., 2020). As such, we
hypothesized that social experiences during the early stages of the pandemic are more strongly
associated with risk for psychopathology in adolescents than children.

Emerging research has begun to examine this critical area of investigation. Researchers
have found that a primary concern of adolescents during the COVID-19 pandemic was
disconnection from friends (Ellis et al., 2020; Magson et al., 2021; McKinlay et al., 2022; Silk et
al., 2021). Less time with family and friends during the pandemic was also associated with
internalizing problems (Ellis et al., 2020). In addition, reported feelings of disconnection, lack of
support, alienation, and conflict within parental and peer relationships were associated with
increased internalizing symptoms (Campione-Barr et al., 2021; Espinoza & Hernandez, 2022;
Houghton et al., 2022; Hutchinson et al., 2021; Jones et al., 2022; Magson et al., 2021; Qi et al.,
2020; Silk et al., 2021; M.-T. Wang et al., 2021, 2022) and mood volatility (Asscheman et al.,
2021; Green et al., 2021) during the pandemic. Critically, there is a need for studies that have

examined whether social factors promote resilience in the face of pandemic-related stressors.
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One study has explored whether time spent socializing moderates the relationship between stress
and depression during the pandemic, finding no such effect (Ellis et al., 2020); however, this
study did not account for pre-pandemic symptoms or examine more established protective
factors such as social connection or support. Others examining the impact of peer and parental
relationship quality on stress-related adjustment find mixed-effects (Campione-Barr et al., 2021;
Espinoza & Hernandez, 2022). Further, studies have yet to examine age-related differences in
these effects across childhood and adolescence. The current study addresses this gap in the
literature by contributing the first study completed in both children and adolescents across three
key time points (i.e., pre-pandemic, during the initial stay-at-home orders, and after the initial
stay-at-home orders were lifted) and examining various social factors (i.e., socialization, social
isolation, social support) that predict psychopathology and moderate the link between pandemic-
related stress exposure and psychopathology.

We examined these questions in a longitudinal sample of children and adolescents whose
mental health was comprehensively assessed prior to the COVID-19 pandemic. Participants
were recruited from two ongoing longitudinal studies (Rosen, Hagen, et al., 2019; Rosen,
Meltzoff, et al., 2019) of children (aged 7-10) and adolescents (aged 13-15) in the greater Seattle,
WA area. We assessed social behaviors and experiences during the early stages of the pandemic,
pandemic-related stressors, and internalizing and externalizing symptoms during six weeks
between April and May of 2020 pandemic—a period when initial stay-at-home orders were in
place (Wave 1). We again measured symptoms of psychopathology six months later between
November 2020 and January 2021, after the initial stay-at-home orders were lifted (Wave 2).
First, we examined how the pandemic and associated stay-at-home orders influenced in-person

and digital socialization. Next, we investigated whether social factors (i.e., socialization, social
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isolation, social support) during the pandemic were concurrently and prospectively associated
with increases in internalizing and externalizing psychopathology, controlling for pre-pandemic
psychopathology. We additionally examined whether social factors (i.e., socialization, social
isolation, social support) during the pandemic moderated the association of pandemic-related
stressors with concurrent or prospective increases in internalizing and externalizing
psychopathology, controlling for pre-pandemic psychopathology. Finally, we tested whether any
of these associations varied by age to determine whether these associations were similar for

children and adolescents.

Methods

Participants

Participants were recruited from two ongoing longitudinal studies (Lengua et al., 2015;
Rosen, Meltzoff, et al., 2019) of children and adolescents in the greater Seattle, WA area about
environmental experiences, cognitive development, and mental health (more details below). A
sample of 224 children (aged 7-10) and adolescents (aged 13-15) and their caregivers completed
a battery of questionnaires to assess social behaviors and experiences, pandemic-related
stressors, and symptoms of internalizing and externalizing psychopathology during the initial
stay-at-home orders of the pandemic. Six months later, after the initial stay-at-home-orders were
lifted, 188 participants and caregivers again completed an assessment of internalizing and
externalizing symptoms. The racial and ethnic background of participants reflected the Seattle
area, with 66% of participants identifying as White, 11% as Black, 11% as Asian, 8% as
Hispanic or Latino, and 3% as another race or ethnicity. These two samples came from

community-based samples of the same general population (youth in the Seattle area) from a wide
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range of socioeconomic backgrounds, as measured by the income-to-needs ratio (Msgs=3.95,
SDses=1.83, range: 0.35-8.41). Critically, these two samples did not differ with regards to
socioeconomic status, sex distribution, or in exposure to pandemic-related stressors (ps > .80).

Child participants, aged 7-10 years at the time of the current study, were drawn from a
parent study examining the associations between the home environment, cognitive development,
and mental health (Rosen, Hagen, et al., 2019; Rosen, Meltzoff, et al., 2019). The original
sample (N=90) had completed a prior assessment of mental health between March 2018 and
November 2018 at the age of 6-8 years. All 90 participants were contacted for the current study.
Of this sample, 70 caregiver/child pairs participated in the current study during the initial stay-at-
home order period (Wave 1; retention rate: 77% of the original sample; M. = 8.88, range: 7.64
—10.21, 51% female) and 55 caregiver/child pairs completed a follow-up assessment six months
later (Wave 2), after the initial stay-at-home order period was lifted. Mental health assessments
from prior to the pandemic (2018) were used to control for pre-pandemic psychopathology.
Three participants had not completed the 2018 assessment, therefore a previous mental health
assessment from January 2016 — September 2017 at age 5-6 was used as a measure of pre-
pandemic psychopathology. Five additional children (not included in Wave 2 N=55 above)
completed the mental health assessment at the six-month follow-up after the stay-at-home order
period, but had not completed the assessment during the initial stay-at-home orders, and are not
included in analyses.

Adolescent participants, aged 13-15 years at the time of the current study, were drawn
from a second parent study investigating early environmental experiences, cognitive
development, and mental health (Lengua et al., 2015). The original sample (N=227) had

completed a prior assessment of mental health between June 2017 and October 2018 at the age of
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11-12 years. All 227 participants were contacted for the current study. Of this sample, 154
caregiver/adolescent pairs participated in the current study during the initial stay-at-home order
period (Wave 1; retention rate: 68% of the original sample, Mue. = 14.3, range: 13.12 — 15.24,
46% female) and 122 caregiver/adolescent pairs completed a follow-up assessment six months
later (Wave 2), after the initial stay-at-home orders had been lifted. Mental health assessments
from prior to the pandemic (2017-2018) were used to control for pre-pandemic psychopathology.
Eight additional adolescents (not included in Wave 2 N=122 above) completed the mental health
assessment at the six-month follow-up after the initial stay-at-home order period, but had not
completed the assessment during the initial stay-at-home orders, and are not included in
analyses.

Participants were excluded from the parent studies based on the following criteria: 1Q <
80, active substance dependence, psychosis, presence of pervasive developmental disorders (e.g.,
autism), and psychotropic medication use. Across both samples, legal guardians provided
informed consent and youth provided assent via electronic signature obtained using Qualtrics
(Provo, UT). All study procedures were approved by the Institutional Review Board at Harvard
University. Youth and their caregivers were each paid $50 for participating in the first wave of
the study and $35 for the second wave.
Procedure

Once consent was obtained, parents and children completed surveys separately. Data
were collected from three critical time points: 1) mental health assessments prior to the
pandemic; 2) pandemic-related experiences and mental health assessments during initial stay-at-
home orders between April and May of 2020 (Wave 1); and 3) mental health assessments six

months later between November 2020 and January 2021, after the initial stay-at-home orders
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were lifted (Wave 2). Stay-at-home orders and public school closures persisted throughout the
entire data collection period of Wave 1.
Pandemic-related Stressors

We developed a novel questionnaire to assess pandemic-related stressors

(https://osf.io/drgku/). The assessment included health, financial, social, school, and physical

environment stressors that occurred within the preceding month, based on both caregiver and
child report (See Table S1). Given that the COVID-19 pandemic presented a wide range of
unique stressors that have not occurred in prior community-wide disruptions, it was necessary to
create a novel measure to assess these types of experiences. It is standard practice in the field to
do so when novel events occur for which existing stress measures do not adequately capture the
full extent of specific types of stressful experiences (e.g., to understand the unique hurricane-
related stressors that occurred during Hurricane Katrina or experiences specific to the terrorist
attacks on September 11% or the Oklahoma City bombing (Galea et al., 2002, 2007; Mclaughlin
et al., 2009; Pfefferbaum et al., 2000).

We created a composite of pandemic-related stressors using a cumulative risk approach
(Evans et al., 2013), by determining the presence of each potential stressor (exposed versus not
exposed), and creating a risk score reflecting a count of these stressors. This count of exposure to
pandemic-related stressors was used as the measure of pandemic-related stress exposure in
analyses. All items were based on child/adolescent report unless otherwise noted. To probe
health-related stressors, we included five items to assess whether participants, their family
members, or a close friend/partner contracted COVID-19, whether someone they knew died from
COVID-19, and whether their parent was an essential worker during the pandemic (parent

report), each scored as a yes/no. Of note, these questions assessed health-related stress before
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mitigating factors, such as availability of vaccines, and novel variants arose. To probe financial-
related stressors, we included four items based on parent report to assess whether a parent was
laid off/experiencing sudden lack of employment, family experienced food insecurity (based on a
validated measure, Blumberg et al., 1999), family was evicted or otherwise forced to leave their
home due to financial hardship, or family experienced significant financial losses, scored as
yes/no. To probe social stressors, we included three items to assess whether participants had a
difficult relationship with a parent or other household member that had worsened during the
pandemic and whether they or someone in the household was experiencing racism, prejudice, or
discrimination related to the pandemic, scored as yes/no. Finally, three items probed other
stressors likely to have been impacted by the pandemic, including whether there was crowding in
the home (total number of people / home square footage; based on parent report using a validated
measure (Evans, 2006)), difficulty getting schoolwork done at home, and whether the
environment where schoolwork was done is noisy, scored as yes/no. Of each of the pandemic-
related stress domains, the social and school-related stressors had the strongest association with
psychopathology (Table S2).
Social Behaviors and Experiences

In the same survey, we also included a set of questions that probed social behaviors and
experiences during the pandemic while initial stay-at-home orders were in place and asked
participants (child/adolescent report only) to respond to survey items reflecting the previous

thirty days (https://osf.io/drgku/). The social factors examined included: a) change in in-person

and digital socialization; b) feelings of social isolation from peers; and c) perceived support from
peers. In-person socialization was assessed with questions regarding the frequency and duration

of time spent with peers outside of the household. This measure was based on two items, “How
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often do you see your friends?” and “How much time per day do you spend socializing with non-
household members?” which were both scored on a 1-6 Likert scale from “Never” to “Multiple
times a day” and “None” to “6 or more hours,” respectively. Digital socialization was assessed
with questions examining frequency and duration of interactions with peers via various digital
means (i.e., texting, phone calls, video calls, messaging apps, and social media). This measure
was based on five items, “How often do you speak to your friends by phone call/text/social
media/other apps?” and “How much time per day do you spend socializing with non-household
members?” which were both scored on a 1-6 Likert scale from “Never” to “Multiple times a day”
and “None” to “6 or more hours,” respectively. We also asked participants to retroactively
indicate their typical level of these social interactions before the pandemic. This allowed for
analyses examining the relative change in participants’ socialization compared to pre-pandemic
levels. For analyses examining absolute levels, see Table S3. Social isolation was assessed with
questions probing feelings of social connection, missing friends, and loneliness. This measure
was based on three items: 1) “Do you feel more or less connected to close friends?” reverse
scored on a 1-5 Likert scale from “Much less connected” to “Much more connected”; 2) “How
much have you missed being with close friends?”” scored on a 1-4 Likert scale from “Not at all*
to “Very”; and 3) “How often have you felt lonely?”” scored on a 1-5 Likert scale from “Never”
to “Nearly every day.” Finally, social support was assessed using a validated questionnaire of six
items (Harter, 1985) that probed relationship quality and emotional support from peers. Items

99 ¢

included whether participants had a close friend who “I could tell problems to,” “really
understands me,” “I can talk to about things that bother me,” “I like to spend time with,” “really

listens to what I say,” and “cares about my feelings” scored on a 1-4 Likert scale from “Strongly
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disagree” to “Strongly agree.” For analyses examining parental support, see Table S3. See Table

S4 for items, scoring, and reliability metrics.

Internalizing and Externalizing Psychopathology

Psychopathology was assessed prior to the pandemic by caregiver and child report on the
Youth Self Report (YSR) and Child Behavior Checklist (CBCL), respectively (Achenbach,
1991; Achenbach et al., 2003). The YSR and CBCL scales are among the most widely used
measures of youth emotional and behavioral problems and use normative data to generate age-
standardized estimates of the severity of internalizing and externalizing psychopathology. We
used the Internalizing and Externalizing symptoms subscales from the youth and caregiver report
and used the highest reported symptom value across the two reporters as measures of pre-
pandemic Internalizing and Externalizing symptoms. The use of the higher caregiver or child
report for psychopathology is an implementation of the standard “or” rule used in combining
caregiver and child reports of psychopathology. In this approach, if either a parent or child
endorses a particular symptom it is counted with the assumption that if a symptom is reported, it
is likely present. This is a standard approach in the literature on child psychopathology—for
example it is how mental disorders are diagnosed in population-based studies of
psychopathology in children and adolescents (Kessler et al., 2012; Merikangas et al., 2010).

To assess psychopathology during the pandemic, both caregivers and youth completed
the Strengths and Difficulties Questionnaire (SDQ), a widely-used assessment of mental health
in youth that consists of 25 items, and includes subscales assessing internalizing and
externalizing psychopathology (R. Goodman, 2001). The SDQ has good reliability and validity

(Dickey & Blumberg, 2004; A. Goodman et al., 2010) and correlates strongly with the
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CBCL/YSR (R. Goodman & Scott, 1999). We chose to use the SDQ to reduce participant
burden, as it has substantially fewer items than the CBCL/YSR. We used the Internalizing and
Externalizing symptoms subscales from the youth and caregiver report and used the highest
reported symptom value across the two reporters as measures of Internalizing and Externalizing
symptoms during the pandemic. When compared to recent longitudinal studies and systematic
reviews (Barendse et al., 2022; Fegert et al., 2020; Hawes et al., 2021; Racine et al., 2020) the
magnitude of symptom increase from before to during the pandemic in the current sample is
consistent with that seen in previous work (i.e., 2-3x increase), lending confidence in this
approach.
Statistical Analysis

We first examined whether levels of social behavior changed from before to during the
pandemic while initial stay-at-home orders were in place. To do so, we estimated mixed-effects
linear regression models with socialization (i.e., in-person, digital) as the outcome, a covariate
indicating pre vs. during the pandemic, and subject as a random effect. All regression analyses
were carried out in a using /me4 package (Bates & Maechler, 2018) in R (R Core Team, 2020).

Next, we examined whether social behaviors and experiences were associated with
psychopathology during the pandemic, while controlling for pre-pandemic symptoms. To test
this, we estimated linear regression models with internalizing or externalizing symptoms as the
outcome, social experiences as the predictor (i.e., socialization, social isolation, social support)
and pre-pandemic levels of internalizing or externalizing symptoms as a covariate.

Finally, we investigated whether social behaviors and experiences moderated the
association between pandemic-related stressors and psychopathology during the pandemic,

controlling for pre-pandemic symptoms. To do so, we estimated linear regression models with
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internalizing or externalizing symptoms as the outcome, pandemic-related stressors as the
predictor, and social experiences (i.e., socialization, social isolation, social support) as the
moderator, and pre-pandemic symptoms as a covariate.

Separate models examined predictors assessed concurrently with psychopathology
symptoms during the initial stay-at-home order period, and prospective associations with
psychopathology six months later, after the initial stay-at-home orders were lifted. Age and sex
were included as covariates in all models. To examine age-related differences, we included age
as a moderator to each of the models above to examine whether observed associations differed
for children and adolescents. Simple slopes analysis using a binary variable for children (ages 7-
10) and adolescents (ages 13-15) was used to follow-up on significant age interactions using the
pequod package (Mirisola & Seta, 2016) in R (R Core Team, 2020). Standardized coefficients
are presented below. Analyses were not pre-registered. All code and data for the current study

are posted to Open Science Framework and can be accessed at https://osf.io/7fs21/.

Results
Pandemic-related changes in social behavior
We examined changes in social behavior from before the pandemic to during pandemic
while the initial stay-at-home orders were in place. Youth reported a significant decline in in-
person socialization (f=1.049, p<.001), whereas digital socialization did not change ($=0.037
p=.501). Changes in socialization did not differ by age (ps>.182) (Figure 1). See Supplemental

Materials for descriptive statistics and zero-order correlations tables (Tables S5 and S6).
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Figure 1. Socialization behaviors before and during the early stages of the pandemic while initial stay-at-

home orders were in place (Wave 1). A. Across all participants, steep declines in in-person socialization

were reported, whereas digital socialization remained about the same. B-C. Both children and adolescents

showed this pattern, although adolescents engaged in more digital socialization than children, overall.

Error bars indicate standard error of the mean (SE).

Table 1. Summary statistics for all models

Pandemic-related changes in social behavior In-person Digital
p  p-value p p-value
Pre vs. post pandemic 1.049 <0.001 0.037 0.501
Pre vs. post pandemic by Age -0.017 0.818 0.075 0.182
Social behavior and psychopathology Wave 1
Internalizing Externalizing
Social behaviors p p-value p p-value
Change in in-person socialization 0.020 0.751  0.032 0.611
Change in digital socialization -0.001 0.983  -0.015 0.809
Social isolation 0.234 <0.001 0.289 <0.001
Peer support -0.234 <0.001 -0.060 0.358
Social behaviors by Age
Change in in-person socialization 0.096 0308  0.064 0.486
Change in digital socialization 0.079 0.233  -0.055 0.401
Social isolation 0.104 0.733  0.095 0.749
Peer support -0.631 0.036 -0.501 0.104
Social moderation of stress-related psychopathology Wave 1
Internalizing Externalizing
Social behaviors p p-value p p-value
Change in in-person socialization -0.161 0.223  -0.097 0.467
Change in digital socialization -0.051 0.632  -0.072 0.509
Social isolation 1.310 <0.001 0.819 0.016
Peer support 0.527 0.069 -0.286 0.340
Social behaviors by Age
Change in in-person socialization 0.599 0.003 -0.087 0.680
Change in digital socialization 0.196 0.111  0.116 0.358
Social isolation -0.808 0.128  0.723 0.182
Peer support 0.044 0.926 -0.229 0.645

Wave 2
Internalizing Externalizing
p p-value p p-value
-0.041 0.573  -0.003 0.969
-0.114 0.124  0.031 0.673
0.241 0.001  0.185 0.010
-0.195 0.007 -0.040 0.579
0.019 0.855 -0.101 0.330
0.063 0397 -0.086 0.238
-0.406 0.242  0.305 0.382
0.087 0.816 0.117 0.758
Wave 2
Internalizing Externalizing
p p-value p p-value
-0.277 0.082  -0.110 0.470
-0.274 0.034 -0.167 0.180
0.482 0241 0331 0.406
0.099 0.772  -0.215 0.522
0314 0213 0.098 0.684
0.038 0.799  0.155 0.270
-0.416 0.530 -0.391 0.544
-0.160 0.787  -0.606 0.301

Note: all models examining symptoms as outcomes controlled for pre-pandemic symptoms. Wave I refers to the assessment
conducted at the start of the pandemic between April and May 2020, Wave 2 refers to the assessment conducted six months later
between November 2020 and January 2021; = standardized coefficient; Bold denotes significant effect.
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Social behavior and psychopathology

We then examined how changes in-person and digital socialization from before to during
the pandemic were associated with psychopathology, while controlling for pre-pandemic
symptoms. We did not find significant associations between changes in levels of in-person and
digital socialization and internalizing or externalizing symptoms during or after the initial stay-
at-home orders (ps>.124; Table 1). There were no age-related differences in the association
between changes in socialization and psychopathology (ps>.233). Secondary analyses examining
these associations with absolute levels of in-person and digital socialization during the pandemic
can be found in Table S3.

Y outh reported moderate levels of isolation, such as feeling less connected to friends
relative to before the pandemic, missing friends, and feeling lonely a few times a month during
the initial stay-at-home order period. Greater peer isolation was concurrently and prospectively
associated with increased internalizing ($=0.234, p<.001; p=0.241, p<.001, respectively) and
externalizing symptoms ($=0.289, p<.001; p=0.185, p=.010, respectively) (Figure 2). There were
no age-related differences in peer isolation and its relation to psychopathology (ps>.242)

Finally, we examined perceived support from peers during the initial stay-at-home order
period. Lower levels of peer support were concurrently and prospectively associated with greater
internalizing symptoms (5=-0.234, p<.001 and =-0.195, p=.007, respectively; Figure 2). Peer
support was not associated with externalizing symptoms at either time point (ps>.358). Age
moderated the association of peer support with concurrent internalizing symptoms (5=-0.631,
p=.036), such that greater peer support was associated with fewer symptoms for adolescents (b=-

1.979, p<.001), but not in children (b=-0.675, p=.122) (Figure 3). No other age interactions were
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found (ps>.104). Secondary analyses examining these associations with parental support during

the pandemic can be found in Table S3.
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Figure 2. Associations between social experiences and psychopathology. Greater isolation during the

early stages of the pandemic was associated with worsened internalizing and externalizing symptoms at
Wave 1 and 2 (A-D). Lower levels of peer support during the early stages of the pandemic were

associated with worsened internalizing symptoms at Wave 1 and 2 (G, H). Shaded region indicates SE.
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Figure 3. Age moderated the relationship between peer support and concurrent internalizing symptoms,
such that the relationship between peer support and internalizing symptoms was stronger for adolescents

than children. Shaded region indicates SE.

Social factors and stress-related psychopathology

We then examined whether social experiences interacted with pandemic-related stressors
in ways that predicted psychopathology during the early stages of the pandemic, controlling for
pre-pandemic symptoms. Experiencing more pandemic-related stressors was concurrently and
prospectively associated with heightened internalizing (5=0.289, p<.001; f=0.186, p=.013,
respectively) and externalizing ($=0.259, p<.001; =0.271, p<.001, respectively) symptoms. The
association between pandemic-related stressors and concurrent internalizing symptoms varied by
age ($=0.202, p=.040), where the association was stronger for adolescents (»=0.877, p<.001)
relative to children (6=0.391, p=.023).

We observed a three-way-interaction between age, changes in in-person socialization
from pre-pandemic levels, and pandemic-related stressors in predicting concurrent internalizing
symptoms (5=0.599, p=.003). Specifically, the association of pandemic-related stressors with
internalizing symptoms was positive only for children with greater reductions in in-person

socialization (b=1.019, p<.001), and not children with small to moderate reductions in in-person
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socialization (h=-0.684, p=.070). For adolescents, a strong association between pandemic-related
stressors and internalizing psychopathology existed, regardless of socialization (h=0.751-1.130,
p=.004-<.001).

Changes in digital socialization from pre-pandemic levels moderated the prospective link
between pandemic-related stressors and internalizing symptoms six months later, after the initial
stay-at-home orders had been lifted (f=-0.274, p=.034). Youth who decreased digital
socialization from pre-pandemic levels showed stronger associations between pandemic-related
stress and internalizing symptoms six months later (b=0.795, p<.001), whereas those who
increased digital socialization showed no relationship between pandemic-related stress and
internalizing symptoms six months later (b=0.144, p=.512). No other relationships with digital
socialization or age interactions were found (ps>.111).

Social isolation during the initial stay-at-home-orders moderated the association between
exposure to pandemic-related stressors with concurrent internalizing (f=1.310, p<.001) and
externalizing symptoms (=0.819, p=.016) (Figure 4), but not six months later (ps>.241). The
association of pandemic-related stressors with concurrent internalizing and externalizing
symptoms was positive for youth with high levels of social isolation (5=0.873, p<.001 and
b=0.602, p<.001, respectively), but absent in those with low levels of isolation (b=-0.126, p=.566
and b=-0.024, p=913, respectively). Peer support did not interact with pandemic-related

stressors to predict psychopathology (ps>.069). There were no interactions with age (ps>.301).
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Figure 4. Social experiences moderated the association between pandemic-related stressors and
psychopathology. A. Children with more severe reductions of in-person socialization during initial stay-
at-home orders showed a positive association between pandemic-related stressors with internalizing
symptoms, but this pattern was absent in children with only moderate reduction of in-person socialization.
Adolescents showed this strong relationship, regardless of the extent of change in in-person socialization.
B. Youth who decreased digital socialization from pre-pandemic levels showed a positive relationship
between pandemic-related stressors and internalizing and externalizing symptoms six months later, while
this relationship was absent in those who reported increased digital socialization. C. Youth who reported
greater isolation showed a positive relationship between pandemic-related stressors and concurrent
internalizing and externalizing symptoms, while this relationship was absent in those who reported low

peer isolation. Shaded region indicates SE.
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Discussion

Understanding how youth are impacted by the COVID-19 pandemic is critical to help
families identify strategies that promote wellbeing during similar societal-level events. Here, we
leveraged longitudinal assessments prior to the pandemic, during the initial stay-at-home order
period, and six months later after the initial stay-at-home orders were lifted to examine how the
pandemic has influenced the social lives of children and adolescents, and whether changes in
social experiences were related to internalizing and externalizing problems. Unsurprisingly,
marked declines in in-person socialization occurred during the early stages of the pandemic.
Youth who reported greater social isolation and less support from peers experienced increased
internalizing and externalizing symptoms during the pandemic. Critically, youth who reported
less social isolation, maintained some in-person socialization, and increased digital socialization
during the pandemic were more protected from developing psychopathology following exposure
to pandemic-related stressors.

As expected, we observed a marked decline in in-person socialization during the initial
stay-at-home order period of the pandemic for both children and adolescents. However, contrary
to our expectations, we observed no change in digital socialization. While these findings are in
line with recent work (Asscheman et al., 2021) and appear to show that overall youth did not
engage in more digital socialization to compensate for less in-person socialization, it is important
to examine individual differences in these behaviors. Our data show that greater reductions in-
person socialization during the pandemic were associated with greater feelings of isolation
(Table S6), suggesting a possible mechanism underlying increased vulnerability to stress-related
psychopathology (Barbieri & Mercado, 2022). Consistent with this possibility, youth who

reported greater feelings of isolation from peers and lower perceived support from peers also
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exhibited increased internalizing symptoms relative to pre-pandemic levels. These links
remained six months later after the stay-at-home order period. Together, these findings are
aligned with prior work showing that children and adolescents who experience social
disconnection, isolation, and lower quality peer relationships are at increased risk for
psychopathology (Erzen & Cikrikcei, 2018; La Greca & Harrison, 2005; Spithoven et al., 2017;
Troop-Gordon et al., 2019; Witvliet et al., 2010) and emerging work finding similar links during
the pandemic (Asscheman et al., 2021; Campione-Barr et al., 2021; Ellis et al., 2020; Espinoza &
Hernandez, 2022; Green et al., 2021; Hutchinson et al., 2021; Jones et al., 2022; Magson et al.,
2021; D. Wang et al., 2022). Of note, the negative association between peer support and
internalizing symptoms was stronger for adolescents relative to children. This suggests that peer
support may be particularly important for adolescents during periods of stress (Alto et al., 2018;
Gaertner et al., 2010; Harmelen et al., 2017; Havewala et al., 2019; Mackin et al., 2017; Trickey
et al., 2012), especially considering the heightened importance of peer relationships during
adolescence (Brown, 1990).

We also examined potential protective social factors by testing their interaction with
pandemic-related stressors in predicting psychopathology. Indeed, the strong association of
pandemic-related stressors with internalizing and externalizing psychopathology was absent in
youth who reported lower levels of social isolation from peers. These findings align with
extensive evidence demonstrating that youth who experience greater social belonging, peer
support, and high friendship quality protected from developing psychopathology following stress
exposure, even relatively severe experiences like trauma and child maltreatment (Alto et al.,
2018; Gaertner et al., 2010; Harmelen et al., 2017; Mackin et al., 2017; Pine & Cohen, 2002;

Trickey et al., 2012).
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Findings also showed that children who had less severe reductions of in-person
socialization during the initial stay-at-home order period were at lower risk for increased
internalizing symptoms following exposure to pandemic-related stressors. In contrast, the
relationship between pandemic-related stressors and internalizing psychopathology remained
strong in adolescents regardless of the extent to which levels of in-person socialization decreased
during the pandemic. These age-related differences may be explained by adolescents’ heightened
sensitivity to stress, wherein the association between stress exposure and psychopathology is
more tightly coupled during adolescence than other developmental periods (Espejo et al., 2007;
Grant et al., 2003, 2004; Larson & Ham, 1993; Monroe et al., 1999). Indeed, recent work has
shown that adolescents were more negatively impacted by pandemic-related stress than adults,
resulting in greater depression symptoms (Green et al., 2021). This possibility is supported by
our data, where the association between pandemic-related stressors and internalizing symptoms
was stronger for adolescents than children.

Finally, children and adolescents who increased digital socialization were less likely to
develop pandemic stress-related internalizing problems over time than those who decreased
digital socialization. This prospective relationship may be key, as previous work has found that
increased digital socialization with peers was concurrently associated with greater depression
(Ellis et al., 2020), though this study did not control for pre-pandemic symptoms. Further,
findings have been mixed as to whether social media use during the pandemic was associated
with internalizing symptoms (Cauberghe et al., 2021; Ellis et al., 2020; Magson et al., 2021).
Future work should disentangle the components of digital socialization that contribute to these
associations, as the guality rather than quantity of socialization may be more predictive of mental

health outcomes (Asscheman et al., 2021; Hamilton et al., 2022; Swerdlow et al., 2021).
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Ultimately, findings support the notion that augmented digital socialization may mitigate the
negative effects of social distancing during the pandemic (Espinoza & Hernandez, 2022; Orben
et al., 2020), given prior work showing that digital socialization can enhance relational bonds,
perceived social support, and reduce loneliness (George et al., 2018; Padilla-Walker et al., 2012).
Thus, we provide evidence that maintenance of social connections using digital technology
during the pandemic promotes resilience among children and adolescents. These findings
highlight the importance of examining these questions in a longitudinal fashion, as recent work
did not find such protective effects of digital socialization against concurrent depression related
to pandemic stress exposure (Ellis et al., 2020).

Together, the current study identifies several social factors that promote wellbeing and
resilience in children and adolescents during the early stages of the pandemic. A primary
strength of this study was the use of a longitudinal sample that allowed us to track
psychopathology across three strategic time points (i.e., pre-pandemic, during the initial stay-at-
home orders, and after the initial stay-at-home orders were lifted six months later), and examine
both concurrent and prospective effects of social factors and stress on psychopathology, while
controlling for pre-pandemic psychopathology. However, findings should be interpreted in light
of several limitations. First, we relied on self-report measures, which are subject to bias and
inaccuracy. Future work examining socialization should leverage mobile phone data for
objective accounts of social interaction. Second, findings are correlational and limit our ability to
make causal inferences, despite the longitudinal nature of this study. Third, we used a different
measure of psychopathology prior to the pandemic (CBCL/YSR) than after the onset of the
pandemic (SDQ). While it would have been ideal to have the same measure at all time points, the

CBCL/YSR is much longer than the SDQ and we were focused on minimizing participant
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burden during a period of time when families were facing numerous stressors and loss of access
to typical childcare options. Thus, we chose to use a shorter questionnaire that is strongly
correlated with the CBCL/YSR (R. Goodman, 2001; R. Goodman & Scott, 1999; Klasen et al.,
2000; Van Roy et al., 2008). We also note that recent longitudinal studies and systematic reviews
examining the impact of the pandemic on adolescent mental health (Barendse et al., 2022; Fegert
et al., 2020; Hawes et al., 2021; Racine et al., 2020) identify a 2-3 fold increase in internalizing
symptoms from before to during the pandemic. This magnitude of symptom increase is
consistent with the increase in clinical symptoms seen in our sample, reducing concern over the
use of different measures. Fourth, to examine the relevant risk and resilience factors that
motivated our hypotheses, we conducted a number of regression models that examined direct
effects, moderation effects, and age effects. This may increase risk for Type 1 errors. To mitigate
this concern, we conducted sensitivity analyses correcting for multiple comparisons when testing
the same association for both internalizing and externalizing symptoms using the false discovery
rate correction method from the function p.adjust of the package stats in R (R Core Team, 2020).
All findings held, except for two which became non-significant, though patterns remained
consistent (Table S7). Fifth, we combined data from two separate samples of children (aged 7-10
and 13—15 at Wave 1). Both samples were recruited from the general community using similar
methods, and we had identical measures of pre-pandemic psychopathology on both samples.
Moreover, the samples did not differ in demographics, SES, or exposure to pandemic-related
stressors. However, using two samples with a gap in age limited our ability to understand age
effects across the entire spectrum of childhood and adolescence. Sixth, we demonstrate the
predictive validity of the pandemic-related stress measure via moderate associations with

psychopathology at both waves as well as a measure of perceived stress. However, this
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cumulative risk approach is limited in that it weights stressors equally that could have variable
impacts (see Table S2 for domain-specific associations with psychopathology). Seventh, we
acknowledge that the reliability for our measure of social isolation is relatively low (alpha=0.57;
Table S4). Eighth, we only explicitly assessed for change in socialization behaviors, thereby
making it impossible to determine how other social factors (social isolation and support) changed
over time. Finally, the current study was conducted in the Seattle area, which was hit particularly
hard early in the pandemic and was accompanied by strict stay-at-home orders; however, across
the country, there has been substantial variability in city and state-level ordinances of social
distancing, thereby limiting generalizability of findings to other geographic areas with less

severe stay-at-home orders.

Conclusion

We investigated social factors that might promote wellbeing in children and adolescents
during the early stages of the COVID-19 pandemic. Critically, emerging research suggests that
the impact of the pandemic demonstrates a remarkable level of stability (von Soest et al., 2022),
suggesting that current findings are relevant to later stages of the pandemic. In all, results
demonstrate that mitigating feelings of social isolation from peers, experiencing greater support
from peers, continuing some degree of in-person socialization, and enhancing digital
socialization are all key to youth resilience and wellbeing during the early stages of the
pandemic. These findings have implications for current and future societal-level crises that are
accompanied by social isolation. In particular, youth should engage in some level of in-person
social interaction, while following safety protocols to the greatest extent possible. For example,

during the early stages of the current pandemic, community centers facilitated outdoor activities
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that involve safely distanced, yet social and physical engagement (e.g., dance, non-contact
sports, etc.). Additionally, youth would benefit from fostering supportive and connected
relationships with peers, including through digital means (e.g., phone and video calls, text
messages, messaging apps). Importantly, it is critical that digital socializing be active and
engaging, given previous work demonstrating high levels of passive screen time may negatively
impact wellbeing (Burke & Kraut, 2016; Clark et al., 2018; Rosen et al., 2021). Given their
heightened sensitivity to stress and loss of peer support, adolescents, in particular, should aim to
maintain regular social interactions with their peers to increase social connection. Ultimately,
strategies that foster greater social support and connection among youth during a time of social

deprivation, such as during the early stages of the current pandemic, are likely to be beneficial.
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Supplemental Materials

Supplemental Methods

Participants

When comparing participants from the parent studies who completed the COVID study (N=224) to those
who did not (N=93), we found no differences in pre-pandemic internalizing or externalizing symptoms
($=0.051, p=.369 and =-0.005, p=.925, respectively), nor income-to-needs ratios (f=-0.001, p=0.989).

SDQ Respondent Information
SDQ Informant Information

Wave 1 Wave 2

Internalizing Symptoms

Y outh report used 46% 47%

Parent report used 42% 42%

Equivalent scores 12% 11%
Externalizing Symptoms

Y outh report used 44% 41%

Parent report used 44% 49%

Equivalent scores 12% 11%

SDQ Informant from Wave 1 to Wave 2
Internalizing Symptoms

Child-child 29%
Child-parent 23%
Parent-child 14%
Parent-parent 14%
Equivalent scores 11%
Externalizing Symptoms
Child-child 23%
Child-parent 28%
Parent-child 16%
Parent-parent 12%
Equivalent scores 11%

For internalizing symptoms, parent and child report were highly correlated at wave 1 and wave 2 of the
pandemic (+=0.43, p<.001, =0.61, p<.001, respectively). Similarly, parent and child report of
externalizing symptoms were also highly correlated at wave 1 and 2 of the pandemic (»=0.60, p<.001,
r=0.47, p<.001, respectively).
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Supplemental Analyses
Secondary Analyses

As a secondary analysis, we examined absolute levels socialization and parental support
during Wave 1 of the pandemic. As described in the main text, participants completed a novel
survey and were asked to report the frequency and duration with which they socialized with
friends in-person (M=6.945, SD=6.081, range: 1-30) and by digital means (i.e., phone call, text,
messaging apps, and other platforms; M=12.192, SD=8.872, range: 1-36) during the initial stay-
at-home orders of the pandemic.

Parental support was assessed using a validated measure of six items (Harter, 1985) that
probed relationship quality and perceived emotional support from parents (M=3.285, SD=0.539,

range: 1.33-4.00). Items included whether participants had parents who “understand them,”

99 <6 29 ¢¢

“want to hear about their problems,” “care about my feelings,” “treat them like they really
matter,” “like them the way they are,” and “act like what they do is important” scored on a 1-4
Likert scale from “Strongly disagree” to “Strongly agree.” Items were summed and had
moderately high reliability (alpha=0.80).

All analyses followed the same statistical approach as in the main text, examining
socialization or parental support as both predictors of psychopathology and moderators of the
relationship between pandemic-related stress and psychopathology. We again examined age-

related differences to these models to test whether associations differed across age. Summary

statistics and plots for these secondary models can be found in Table S3 and Figure S1.
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Absolute Levels of Socialization during the Pandemic

We examined how in-person and digital socialization during the initial stay-at-home
orders were associated with psychopathology, while controlling for pre-pandemic symptoms.
Lower levels of in-person socialization during this time were associated with greater concurrent
internalizing (f=-0.160, p=.012) but not externalizing (f=-0.005, p=.934) symptoms. Levels of
in-person socialization were not prospectively associated with internalizing symptoms six
months later (=-0.137, p=.061). Meanwhile, lower levels of digital socialization during the
pandemic were not significantly related to concurrent internalizing symptoms (=-0.131, p=.065)
or externalizing symptoms at either time-point (ps=.340-.888), but prospectively predicted
greater internalizing symptoms six months later, after the initial stay-at-home orders were lifted
(=-0.193, p=.017). There were no age-related differences in the association between
socialization and psychopathology (ps>.155). When examining levels of socialization as a
moderator, we did not find a significant effect of absolute levels of socialization (in-person or
digital) on the relationship between pandemic-related stress and psychopathology (ps>.090), nor

any moderating effects by age (ps>.061).

Parental Support during the Pandemic

We also examined perceived support from parents during the pandemic and initial stay-
at-home order period. Lower levels of parent support were concurrently and prospectively
associated with greater internalizing symptoms ($=-0.304, p<.001 and p=-0.344, p<.001,
respectively). Additionally, lower parent support was concurrently and prospectively associated
with greater externalizing symptoms (5=-0.245, p<.001 and f=-0.263, p<.001, respectively).

Children reported greater support from parents than adolescents (f=-0.252, p<.001). No other
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age interactions were found (ps>.334). Parental support did not interact with pandemic-related
stressors to predict psychopathology (ps>.282), nor did we find a moderating effect by age
(ps>.209).

Supplemental Figures
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Figure S1. Associations between absolute levels of in-person and digital socialization and
parental support with psychopathology. Less in-person and digital socialization during the
pandemic was associated with worsened internalizing symptoms at Wave 1 and Wave 2,
respectively (A, B). Lower levels of parental support during the pandemic were associated with

worsened internalizing and externalizing symptoms at Wave 1 and Wave 2 (C-F) Shaded region

indicates SE.
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Supplemental Tables
Table S1. Stressor composite score and comprising items
Stressor Items Reporter
Each dichotomized and summed
Health stressors Participant contracted COVID-19 Child
Parent, sibling, or another relative contracted COVID-19 Child/Parent
Partner or close friend contracted COVID-19 Child
Knew someone who died from COVID-19 Child
Parent continued work as an essential worker (e.g., healthcare, grocer) during the pandemic Parent
Financial stressors |Parent was laid off or had other significant loss of employment Parent
Family experienced food insecurity; assessed using a validated measure™’ Parent
Family was evicted or otherwise forced to leave their home due to financial hardship Parent
Family experienced significant financial loss (e.g., due to loss of job/business, stock market losses) Parent
Social stressors Having a difficult relationship with a parent or other household member that worsened during the pandemic  [Child
Experiencing racism, prejudice, or discrimination related to the pandemic Child
Other stressors Crowding in the home (total number of people / home square footage)® Parent
Experienced difficulty getting schoolwork done at home Child
Environment where schoolwork is done is noisy Child
Table S2. Pandemic stressors by domain and psychopathology
Internalizing Externalizing
Stressor Domains p p-value p p-value
Health 0.160 0.011  0.120 0.055
Financial 0.010 0.120 0.036 0.572
Social 0.253 <0.001 0.206 <0.001
School 0.177 0.005  0.297 <0.001
Crowding 0.003 0.640 -0.011 0.856
Note: all models examined symptoms at Wave 1 (April and May
2020) and controlled for pre-pandemic symptoms. f =
standardized coefficient; Bold denotes significant effect.
Table S3. Summary statistics for models with absolute levels of socialization and parental support
Social behavior and psychopathology Wave 1 Wave 2
Internalizing Externalizing Internalizing Externalizing
Social behaviors B p-value B p-value p p-value B p-value
In-person socialization (absolute level) -0.160 0.012 -0.005 0934 -0.137 0.061 -0.018 0.798
Digital socialization (absolute level) -0.131 0.065 0.010 0.888 -0.193 0.017 0.076 0.340
Parent support -0.304 <0.001 -0.245 <0.001 -0.344 <0.001 -0.263 <0.001
Social behaviors by Age
In-person socialization (absolute level) 0.123  0.179  0.055 0.549 0.004 0.973 -0.058 0.579
Digital socialization (absolute level) -0.073 0.515  -0.139 0.212 -0.050 0.686 -0.174 0.155
Parent support 0.196 0.650 -0.017 0.969 0.516 0.334 0.402 0.454
Social moderation of stress-related psychopathology Wave 1 Wave 2
Internalizing Externalizing Internalizing Externalizing
Social behaviors £ p-value p p-value p p-value p p-value
In-person socialization (absolute level) -0.005 0969 -0.126 0310 0.002 0987 0.032 0.814
Digital socialization (absolute level) 0.222  0.090 -0.143 0.284 -0.071 0.650 -0.049 0.747
Parent support -0.243 0.493 -0.384 0.282 -0.049 0909 0367 0.391
Social behaviors by Age
In-person socialization (absolute level) 0.329 0.061 0.108 0.552  0.264 0.198 0.335 0.086
Digital socialization (absolute level) 0.020 0.920 0.324 0.112 -0.066 0.803  0.335 0.158
Parent support 0.168 0.792 -0.825 0.209  0.318 0.728 -0.937 0.296

Note: all models examining symptoms as outcomes controlled for pre-pandemic symptoms. Wave I refers to the assessment
conducted at the start of the pandemic between April and May 2020, Wave 2 refers to the assessment conducted six months later

between November 2020 and January 2021; f = standardized coefficient; Bold denotes significant effect.
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Social Factor

Items

Scoring

Cronbach's alpha (std.)

In-person socialization

Digital socialization

How often do you see your friends in person throughout the week (1 item)?

How much time per day do you spend socializing with non-household members?
How often do you speak to your friends via phone call / text / social media (4 items)?
How much time per day do you spend socializing with non-household members?

Items multiplied

Items averaged then multiplied

N/A

pre: 0.82; post: 0.73

Note: SD = standard deviation; CBCL = Child behavioral checklist; SDQ = Strengths and difficulties

questionnaire.

Table S6. Zero-order correlations between social factors
Table S6. Zero-order correlations between social factors of interest

Social Factors | 1. 2. 3. 4.
1. Change in in-person socialization - 0.437 *x* -0.149 * 0.016
2. Change in digital socialization 0.437 *** - -0.116 0.087
3. Peer isolation -0.149 * -0.116 - -0.055
4. Peer support 0.016 0.087 -0.055 -

Note: Values represent pearson r values. All social factors measured during the pandemic
*p <0.05, ¥ p<0.01, and *** p <0.001.

Social isolation How connected do you feel to your peers? (reverse) Items z-scored and averaged 0.57
How much do you miss your peers?
How lonely do you feel?
Peer social support I have a close friend I can tell problems to Sum score 0.84
T have a close friend who really understands me
1 have a close friend who I can talk to about things that bother me
I don’t have a close friend who I like to spend time with (reverse)
I don’t have a close friend who really listens to what I say (reverse)
I don’t have a close friend who cares about my feelings (reverse)
Table S5. Descriptive statistics of variables
Mean SD Range
Stressors
Pandemic-related stress 2.203 1.631 0-8
Social factors
Change in in-person socialization -8.640 8.628 -34-20
Change in digital socialization -0.281 6.985 -25.50 - 24
Peer isolation 3.439 0.747 1.08 -5
Peer support 3.227 0.649 1-4
Psychopathology
Pre-pandemic internalizing symptoms (CBCL) 54.491 9.895 33-80
Pre-pandemic externalizing symptoms (CBCL) 52.049 8.601 33-80
Internalizing symptoms (SDQ) 5.116 3.454 0-17
Externalizing symptoms (SDQ) 6.866 3.468 0-17
Internalizing symptoms at follow-up (SDQ) 5.514 3.599 0-14
Externalizing symptoms at follow-up (SDQ) 7.203 3.612 0-17
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Social behavior and psychopathology Wave 1
Internalizing Externalizing
Social behaviors p-value (FDR corr)  p-value (FDR corr)

Change in in-person socialization - -
Change in digital socialization - -
Social isolation <0.001 <0.001

Internalizing

Wave 2

Externalizing

p-value (FDR corr)  p-value (FDR corr)

0.002

0.010

Peer support <0.001 0.358 0.014 0.579
Social behaviors by Age

Change in in-person socialization - - - -

Change in digital socialization - - - -

Social isolation - - - -

Peer support 0.073 0.104 - -
Social moderation of stress-related psychopathology Wave 1 Wave 2

Internalizing Externalizing Internalizing Externalizing

Social behaviors p-value (FDR corr)  p-value (FDR corr)  p-value (FDR corr)  p-value (FDR corr)

Change in in-person socialization - -
Change in digital socialization - -
Social isolation <0.001 0.016
Peer support - -

Social behaviors by Age
Change in in-person socialization 0.006 0.680
Change in digital socialization - -
Social isolation - -
Peer support - -

0.068

0.180

Note: all models examining symptoms as outcomes controlled for pre-pandemic symptoms. Wave I refers to the assessment conducted at the start
of the pandemic between April and May 2020, Wave 2 refers to the assessment conducted six months later between November 2020 and January

2021; p = standardized coefficient; Bold denotes significant effect.
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