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Abstract

As the world continues to face uncertainty due to COVID-19, there is concern for adolescent wellbeing as they attempt to
cope with changes to their education and social interactions. Considering the trade-offs between physical distancing and
virtual education versus in-person instruction may be particularly pertinent to understanding adolescent loneliness and
worries surrounding COVID-19 and their academics. Adolescents (N=1,708; age M=12.42, SD=2.40; 53.3% girls and
46.7% boys) from the United States self-reported their perceptions of social support, COVID-19 attitudes, and indicators
of wellbeing (i.e., loneliness, COVID-19 stress, academic worry) in an online cross-sectional survey between November
30, 2020 to December 21, 2020. Higher levels of social support and attitudes of lower COVID-19 concern were associated
with lower levels of loneliness, COVID-19 stress, and academic worries. Adolescents receiving greater virtual instruction
were more worried about their academics compared to those receiving greater in-person instruction. A moderation effect
between loneliness and instruction type revealed that the effect of social support was stronger for those receiving greater
virtual instruction. Despite the quick and dramatic change to one’s education, adolescents were relatively unaffected by the
type of instruction they had recently received. Instead, perceived social support and their attitudes toward COVID-19 were

more strongly related to their wellbeing.
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COVID-19 Reactions and Mental Health

COVID-19 was first reported in December 2019 and became
a pandemic by March 2020. By February 2021, the pan-
demic had resulted in over 110 million cases and 2.4 million
deaths worldwide (World Health Organization, 2021). The
pandemic can be characterized as a period of high unpre-
dictability and uncertainty that many are experiencing for
the first time. With this unique experience, individuals are
reporting higher rates of mental health issues, such as anxi-
ety and depression (Rogers et al., 2021; Wu et al., 2021).
Particularly, younger individuals report greater difficulties
with their mental health (Lahav, 2020; Shah et al., 2021;
Taylor et al., 2020) despite the higher mortality rates for
older individuals (Center for Disease Control, 2021a). Feel-
ings of fear regarding the spread of COVID-19 have been
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shown to be positively correlated with loneliness among
adolescents (Ellis et al., 2020). Among adults, greater worry
about COVID-19 was associated with increased loneliness
(Kotwal et al., 2021); although other studies have found
no association (Grossman et al., 2021). Feelings of fear of
COVID-19 is also associated with higher perceived risk of
COVID-19 (Breakwell & Jaspal, 2020; Harper et al., 2020).

As dangerous as COVID-19 is, fear of the virus may only
partly explain mental health changes during the pandemic.
One additional contributor to the increase in anxiety and
depression is the loneliness resulting from physical distanc-
ing efforts meant to reduce the spread of COVID-19 (Lee
et al., 2020; Ruggieri et al., 2021). Adolescents assessed
between March and August 2020 indicated that physical dis-
tancing increased distress and lowered happiness (Munas-
inghe et al., 2020). Research beyond this pandemic has also
indicated that the effects of isolation, and particularly the
duration of loneliness, on mental health can be long-lasting
(Loades et al., 2020). Therefore, in order to determine if
physical distancing during the COVID-19 pandemic is also
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long-lasting, research examining mental health at regular
intervals throughout the pandemic is necessary.

Protective Factors

The buffering model of social support holds that perceived
social support is a protective factor when experiencing stress
(Cohen & Willis, 1985). Since they proposed this theoretical
model, numerous empirical articles have found support in
different contexts where stressors were present (e.g., chil-
dren's ability to cope when their lives were impacted by the
AIDS epidemic in Southern Africa; Barenbraum & Smith,
2016). In the context of COVID-19, social support has been
shown to be a protective factor against loneliness (Bu et al.,
2020; Groarke et al., 2020; Li et al., 2021; Magson et al.,
2021). One study demonstrated that a stronger social net-
work had an inverse effect compared to perceived risk of
COVID-19, where the stronger the social network, the lower
the reported feelings of loneliness, anxiety, and depression;
however, these feelings were higher the greater the perceived
risk of COVID-19 (Jaspal & Breakwell, 2020). Addition-
ally, resiliency in adolescence, promoted through high social
support from parents, peers, and school (Malhi et al., 2019;
Weine et al., 2014), may facilitate coping with pandemic
stressors more effectively. For example, one study found
that children and adolescents experiencing stress due to the
pandemic were more likely to seek social support from their
peers and families. Additionally, they reported engaging in
more positive stress reduction behaviors when they returned
to face-to-face instruction (Zhu et al, 2021). Adolescents
who engaged in problem-based coping strategies, such as
seeking social support, were more likely to be well-adjusted
after 1-month of online learning due to the pandemic (Li
et al., 2021).

Although this evidence suggests social support is a pro-
tective factor, the ability to access social support may be
limited when adolescents are having to physically distance
themselves from peers and family members outside the
home. Based on the individual approach taken by schools
to return to in-person instruction in the United States, some
adolescents received in-person instruction, some received
hybrid instruction, and some continued to learn virtually for
the school year. Therefore, those who experienced greater
physical distancing during the pandemic, and did not have
sufficient social support, may have found it particularly chal-
lenging to remain resilient due to reduced access to these
forms of social support. However, such a moderating effect
between instruction type (e.g., virtual vs. in-person) and
social support has not yet been tested. Social support can
come from a variety of areas in one’s life including family,
friends, and teachers/mentors. However, for adolescents,
peers are especially important to buffer against loneliness
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and stress during times of transition (e.g., elementary to
middle school or middle to high school; Kingery et al., 2011;
Virtanen et al., 2020). After experiencing a stressor, hav-
ing contact with a peer decreased reported sadness more
than contact with family (Uink et al., 2017). Although peers
play a growing role in the emotional life of adolescence,
familial support does remain important for adolescent mood
(Cavanaugh & Buehler, 2015). Peer and parental support
offer unique contributions to lowering an adolescent’s per-
ceived loneliness (Cavanaugh & Buehler, 2015). Further
research demonstrates that when peer support is limited,
parental support can provide a compensatory role in wellbe-
ing (Schacter & Margolin, 2019). Therefore, while parental
and peer support may be effective at mitigating the impact
of the pandemic, it may be that different types of support are
effective to differing extents.

The stage of adolescent development may further pro-
vide context for understanding the impact of social support
during the pandemic. In general, autonomy, self-efficacy,
and independence increase during adolescence. As adoles-
cents’ independence increases, they spend more time with
peers and less time with family. Adolescents also disclose
more intimate information with peers as they develop emo-
tional autonomy from their family as a form of social re-
orientation (Nelson et al., 2016), becoming less likely to
confide in their parents as they transition from childhood
to adulthood (Vijayakumar & Pfeifer, 2020). Older ado-
lescents report more parent-adolescent conflict (Steinberg,
2005). This conflict may be important for redefining famil-
iar roles thus facilitating social reorientation (Nelson et al.,
2016). The increased reliance on peers for social support as
adolescents move into later stages of adolescence (Kingery
et al., 2011; Vijayakumar & Pfeifer, 2020) may contribute to
increased stress and loneliness resulting from the COVID-19
pandemic for those remaining in a virtual learning environ-
ment as opposed to younger children remaining in the virtual
learning environment. Because adolescence is a time period
during which individuals begin to rely more heavily on their
peers than family, physical distancing may be particularly
adverse for this age group. However, there is limited research
exploring the role of peers and family on adolescent wellbe-
ing during the COVID-19 pandemic.

In addition to social support buffering distress surround-
ing the pandemic, it may be that certain social privileges
buffer distress as well. The pandemic has highlighted social
inequities for race (Chowkwanyun & Reed, 2020), socioeco-
nomic status (Clouston et al., 2021), and gender (Gausman
& Langer, 2020) for adults. It stands to reason than that,
adolescents who are minorities, women, or living in poverty
may be at greater risk for increased stress resulting from
the pandemic than adolescents with social privileges (e.g.,
white, male, and affluent). Yet, little is currently known
about the combined buffering effect of social support and
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social privileges on adolescent mental health and wellbeing
during the COVID-19 pandemic.

Educational Experience During
the COVID-19 Pandemic

With states initiating stay-at-home orders in mid-March
2020, the spring semester shifted to virtual learning. Ado-
lescents in isolation during the COVID-19 pandemic indi-
cated concern for their academics, with over 50% report-
ing their learning was affected (Duan et al., 2020). In fact,
challenges related to their academics, mental health, and
friends, were rated significantly greater than COVID-19
concerns (Scott et al., 2021). Although meta-analyses have
indicated that virtual learning is equivalent to traditional
instruction (Cavanaugh, 2001; Shachar & Neumann, 2003),
a key difference of the pandemic is that educators and stu-
dents, who were inexperienced with virtual learning, were
given no choice and little time to transition to this educa-
tional method, potentially hindering student learning while
they simultaneously battle economic and personal hardships
(American Psychological Association, 2021).

Although, COVID-19 cases continued to rise through-
out the summer of 2020, schools announced they would
attempt to transitions back to in-person teaching starting in
the fall 2020 semester with hybrid approaches (alternating
days of virtual and in-person) being used to provide physi-
cal distancing (AP News, 2021). Potentially suggesting
that the concern about exposing adolescents to COVID-19
by transitioning back to in-person teaching was not as great
as concerns about virtual education decreasing the ability
to learn and the continued isolation from peers increasing
distress. Therefore, with schools moving back into some
version of in-person teaching in the fall of 2020, we might
expect to see feelings of loneliness and academic stress
decrease among adolescents at that time. Limited research
has examined the role of education instruction method,
social support, and mental health outcomes in children
and adolescence. Of the research that has been conducted,
most has either focused on children and adolescents who
have returned to in-person instruction (Zhu et al., 2021) or
who are engaged in online learning (Li et al., 2021; Mag-
son et al., 2021). Adolescents who reported high levels of
satisfaction with online learning were more likely to be
well adjusted and experience less distress than their peers
who reported lower levels of satisfaction with online learn-
ing (Li et al., 2021). Similarly, adolescents who experi-
enced difficulties with online learning were more likely to
report decreased mental health (Magson et al., 2021). Each
study has expanded our understanding of how school pro-
vides access to protective factors or increases risk factors

for the impact of COVID-19 on mental health. However,
questions remain about protective factors and adolescents’
distress during virtual learning in the United States.

Study Purpose and Hypotheses

While previous studies have demonstrated the importance
of educational instruction and social support on mental
health outcomes for adolescents during the COVID-19
outbreak, no study has occurred in the United States with
children and adolescents to directly examine the ability of
protective factors to moderate one’s distress and loneliness
resulting from online vs. in-person educational instruc-
tion and COVID-19 attitudes. The purpose of the current
study is primarily to examine the contribution of educa-
tion instruction type, attitudes toward COVID-19, and
protective factors on adolescent mental health (i.e., lone-
liness, academic performance worry, and distress related
to COVID-19) in the United States.

Specifically, we hypothesize that a latent trait of protec-
tive factors will be defined by both higher social support
(from family, friends, and school) and social privileges
(i.e., white, male, affluent). Because of the developmental
difference across late childhood/early adolescence, mid-
dle adolescence, and late adolescence, we expect that
higher family support will be perceived by early adoles-
cence whereas higher friend support will be perceived
by late adolescence. Therefore, the relationship between
age and social support will be examined to investigate if
hypotheses should be tested in each stage of adolescence
separately. Then, when testing a full model with all vari-
ables, we hypothesize that adolescents receiving in-person
instruction will be less lonely, less stressed about COVID,
and less worried about their academics compared to ado-
lescents receiving online/virtual instruction and that this
effect will be especially prominent if adolescents have high
levels of protective factors or are generally unphased by
COVID-19 (e.g., holding attitudes that COVID-19 isn’t
harmful, not important to follow rules).

A secondary goal of this research is to provide insight
into adolescent mental and emotional health during the
point in the COVID-19 pandemic in which a full semester
of schooling has been completed and roughly a year has
passed since the first reported COVID-19 cases. Therefore,
descriptive information about student attitudes, exposure,
and feelings are presented. Continued collection of such
descriptive data at regular intervals in the pandemic is
critical in evaluating the progression of experiences and
the duration of the effects of the pandemic.
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Method
Participants

Participants were adolescents from local public schools
across several school districts in the Southeast United
States. Assistant superintendents and directors of student
services were contacted via email and provided informa-
tion regarding the purpose of the study to solicit par-
ticipation. Districts that participated were provided with
the link for the electronic survey, which was distributed
to individual schools at their discretion during the last
3 weeks of the semester prior to their winter break. Dis-
tricts were also provided an opt-out letter to give to par-
ents of adolescents 1-2 weeks prior to data collection,
with the expectation that if teachers received a signed
opt-out letter from a parent of an adolescent, they should
not provide that adolescent with the study survey link. No
report was made by teachers regarding how many parents
chose to opt-out their child(ren). The survey began with
an assent process in which participants had the option to
take or opt-out of the electronic survey. Our institutional
review board (IRB) approved the study.

The sample consisted of adolescents (N=1,708),
ages 9-19 (M =12.42, SD=2.40; 53.1% late childhood/
early adolescence, 33.3% middle adolescence, 13.6% late
adolescence). Additional demographic information is
included in Table 1. The original sample contained 2,230
participants, but 522 were excluded due to the following:
the participant did not (1) pass at least two of the three
attention check questions (e.g., “You’re doing great! Take
a deep breath and select the option for yellow.”; N=117),
(2) complete at least 75% of the survey (N =346), or (3)
provide a response to critical questions (i.e., instruction
method) or plausible responses to certain questions (i.e.,
age response higher than 19, suggesting a teacher/parent
may have completed the survey; N=59).

Measures

Due to needing a simple and brief survey given the age
range of our participants and the fact that the majority of
validated measures related to COVID-19 were unavailable
at the time of our data collection, most variables in our
study were measured with single items. However, these
single items were similar to items on validated measures
made available after our data collection occurred and
other studies involving adolescent samples (Dumas et al.,
2020; Graupensperger et al., 2020; Murata et al., 2020;
Rogers et al., 2021; Taylor et al., 2020).
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Table 1 Demographic characteristics of included participants

Characteristic N %* | M (SD)
Gender

Boy 792 46.4%

Girl 910 53.3%
Race/Ethnicity

Black/African American 296 17.3%

White/Caucasian 1,276 74.7%

Hispanic/Latinx 130 7.6%

Asian 36 2.1%

Native American/American Indian® 129 7.6%

Middle Eastern/North African 16 0.9%

Native Hawaiian/Pacific Islander 12 0.7%
Household Size® 1,636 0.70 (0.44)
Percentage of Low-Income Students® 1,682 67.4% (12.3%)
Instruction Method

All Virtual 64 3.7%

Virtual/In-Person Hybrid 718 42.1%

All In-Person 926 54.2%

# Percentages for categorical variables will not add up to 100%
because some participants chose not to report information and race/
ethnicity allowed for the selection of multiple options.

® Proportion of this racial group was higher than expected based on
public reports from the school. This may be due to participants not
understanding the category and/or the fact that they could select mul-
tiple racial groups rather than the one the most strongly identify with.

¢ Household size was used as a measure of SES and was calculated as
the number of people living in the household / the number of rooms
(bedrooms, bathrooms, kitchens, living rooms) in the household. Par-
ticipants who reported living in two households provided informa-
tion for both and the average household size of the two households
reported was taken for those individuals.

4 Percentage of low-income students was calculated by factor-
ing the number of students who participated in the study from each
school with the overall percentage of pupils in poverty as reported
by the school. It should be noted that the accuracy of this measure is
dependent on our sample being representative of the entire school’s
population.

COVID-19 Exposure and Attitudes

Instruction type being received by adolescents was deter-
mined with the item “How have you been attending school
the last couple of months?” (1 — All virtual/Online, 2
— Hybrid/Some online and some in-person, 3- All in-person).
Single items measuring exposure to COVID-19, behavior
regarding COVID-19 precautions, and impressions of how
harmful COVID-19 is were informed by COVID-19 surveys
administered by Generation Scotland (2020). These items
were “How much has COVID-19 changed how you usually
spend your day?” (1 — A lot, to 4, Not at all), “How many
times do you leave your home?” (1 — Many times per day,
to 5, Less than once per week), “When leaving your home,
do you do something with someone who does not live with
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you?” (1 — I don’t leave my home, to 6, I seem someone
every time I go out), “COVID-19 is harmful to everyone.”
(1 — A great deal, to 5, Not at all), “I have to follow rules
(wear a mask, stay 6ft apart, etc.) to keep people from get-
ting COVID-19.” (1 — A great deal, to 5, Not at all), and “It
has become harder to stay healthy because of COVID-19.”
(1 — A great deal, to 5, Not at all). These items were used
to create a latent trait of adolescents’ perceptions regarding
behaviors to remain protected from COVID-19 exposure.
A few more items were included for descriptive purposes:
(1) “Have you or someone you lived with had COVID-19?7”
with response options “Yes, the doctor tested it”, “Yes, we
think so because of how sick someone felt”, and “No” and
(2) “How likely do you think it is that someone you live with
will get COVID?” with response options “Someone will for
sure”, “Someone probably will”, “Someone could, but they
probably won’t”, and “Not at all likely”.

Family, Friend, and School Support

The Perceived Social Support/Conflict Scale was used
in the Midlife Development in the U.S. (MIDUS) study
(National Institute of Aging, 2002) and is used to measure
both positive and negative interactions with family mem-
bers (10-items) and friends (8-items). Positive interaction
items (e.g., “How much do they understand the way you
feel about things”) were measured on a 4-point scale (from
1, A lot, to 4, Not at all) and negative interaction items (e.g.,
“How often do they criticize you”) were measured on a dif-
ferent 4-point scale (from 1, Often, to 4, Never). Positive
interaction items were reverse scored before all items were
averaged separately for each group (family vs. friends),
assuming participants responded to at least 80% of items.
Higher scores reflect greater perceived social support. Par-
ticipants reported family support within the range of 1.1-4
(M=3.07, SD=0.33) and friend support within the range
of 1.3-4 (M =3.18, SD=0.28). Cronbach’s alpha for family
(0.84) and friend (0.81) suggests high internal reliability.
Feelings regarding school were measured with 10 items
taken from the Children of the 90 s survey (University of
Bristol, 2020). Participants indicated how true the state-
ments (e.g., “My school is a place where I really like to
go each day”, “Most of my teachers praise me when I do
my schoolwork well”, “My school is a place where other
schoolmates accept me as I am”) were for them on a 3-point
scale (from 1, Never/Not True, to 3, Often/Very True). Iltem
responses were averaged if participants responded to at least
80% of items. Higher average scores indicate more positive
feelings toward school. Participants reported school support
with the range of 1-3 (M =2.33, SD=0.17). Cronbach’s
alpha for school (0.80) suggests high internal reliability
of the items. The average scores for each social support

measure were used to create a latent trait of adolescent per-
ceptions of social support.

Loneliness, Distress, and Worry

Three single items measuring student feelings and mood as
a response to the COVID-19 pandemic were also informed
by COVID surveys previously administered by Genera-
tion Scotland (2020). These items were “How many times
have you felt lonely or like you didn’t have anyone to turn
to during the past two weeks?” (1 — None or almost none
of the time, to 4, All or almost all of the time), “In the last
two weeks, how many times have you felt upset or stressed
because of COVID-19?” (1 — Never, to 5, Always), and
“Over the last two weeks, how worried have you been about
not doing well in school?” (1 — A great deal, to 5, Not at all).
These items were used as criterion in our model testing the
effects of the social support latent trait, COVID-19 attitudes
latent trait, and instruction type on loneliness, distress, and
worry. A few more items were included for descriptive pur-
poses: (1) “Over the last two weeks, how worried have you
been about getting sick/not seeing friends” with response
options “A Great Deal”, “A Lot”, “Some”, “A Little”, and
“None At All” and (2) “Think back to before COVID-19,
how lonely did you feel” with response options “A lot less
lonely before COVID”, “A little less lonely before COVID”,
“About the same before COVID”, “A little lonelier before
COVID”, and “A lot lonelier before COVID”.

Procedures

Participants were given the electronic survey link by their
teacher as a task to complete, but it was not considered an
assignment/homework to allow participants the option to
opt-out of the survey. Adolescents completing the survey
were first asked questions about demographic information,
followed by questions related to COVID-19, and finally
questions regarding their perceived social support. Three
attention check items were placed roughly after each quar-
tile. To allow flexibility for teachers when giving the survey,
participants may have been given the link to complete either
at home or during the class period. Therefore, although the
survey was not intended to last more than 20 min, partici-
pants could have started the survey and completed it over an
extended time frame.

Statistical Analyses

To address the aim of evaluating the current state of ado-
lescent mental and emotional health, frequency and central
tendency statistics were obtained using SPSS v26 (IBM).
A General Linear Model in SPSS was used to examine the
relationship between social support and age before using a
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robust maximum likelihood (MLR) estimation in Mplus v8.5
(Muthén & Muthén) to address the second aim of evaluating
the effect of instruction type on adolescent loneliness, stress,
and worry as moderated by protective factors or attitudes
towards COVID-19. Because the full model tested the mod-
erating effect of latent traits on observed variables, model fit
was determined by comparing to a model without interaction
items (Maslowsky et al., 2015).

Results
Descriptive Statistics

One-fifth of adolescents (19.3%) reported that either they
or someone they lived with had COVID-19. However, only
61.4% of these 329 adolescents reporting COVID-19 expo-
sure indicated the diagnosis had been given by a doctor,
while the others based a diagnosis on experienced symp-
toms. Among adolescents without household exposure
to COVID-19, 15% expected someone in their household
would probably get COVID-19. Although 31.4% of ado-
lescents either had household exposure to COVID-19 or
expected they were likely to be exposed at some point, 45.4%
acknowledged that it was possible but unlikely someone in
their household would get COVID-19 and 23.2% indicated
it was not at all likely someone in their household would get
COVID-19.

Participants were also asked to reflect on the ongoing
safety measures (e.g., wear a mask, physically distance) to
reduce one’s risk of exposure to COVID-19. Most adoles-
cents indicated COVID-19 has changed how they spend their
day (39.5% a lot, 26.1% some), while 22.8% indicated their
lives had only changed a little and 11.6% noted none at all.
Over half (58.5%) also recognize that COVID-19 is a great
deal/a lot harmful to everyone, while another 22.6% think
COVID-19 is somewhat harmful, and only 18.9% believe
COVID-19 is only a little/not at all harmful. Most adoles-
cents (67.1%) recognized that they must (a great deal/a
lot) follow safety measures to keep everyone healthy, with
only 15.9% indicating it was somewhat important and 17%
indicating a little or not at all important. Importantly, those
adolescents who viewed COVID as more harmful indi-
cated a higher endorsement to following safety measures,
r(1695)=0.47, p<0.001.

Although some adolescents were concerned a great
deal/a lot about the possibility of getting sick (22%), they
were even more concerned about not seeing friends (37.6%)
or not doing well in school (43.8%). Adolescents were also
very lonely based on their responses to the two loneliness
items, with over half indicating they felt at least somewhat
lonely over the past two weeks (32.6%—some of the time;
12.2%—most of the time; 10.4%—almost all the time) and
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that compared to prior to COVID-19, they were lonelier now
(41.6%—a lot less lonely before COVID-19; 18.1%—a little
less lonely before COVID-19). While only 18.5% indicated
they were upset or stressed most of the time/always about
not seeing people outside their home, this may be because
the majority do still regularly leave their home (60.4%—at
least once per day) and see others when they do (29.7%—
big chance of seeing others). However, those who have felt
lonely more often (r=0.20, p <0.001) or are lonelier post-
COVID-19 (r=0.15, p<0.001) were more worried about
not seeing their friends.

Differences in Adolescent Development

Although there was a difference in perceived family
[F(2,1656)=14.12, MSE=0.33, p<0.001] and friend
[F(2,1656)=3.12, MSE=0.29, p=0.044] support and, as
hypothesized, those in early adolescence indicated higher
perceived family support (M =3.13, SE=0.02) compared to
middle (M =3.01, SE=0.02) and late (M =2.95, SE=0.04)
adolescence, contrary to our hypothesis, higher friend
support was also perceived by those in early adolescence
(M =3.20, SE=0.02) compared to those in late adolescence
(M=3.11, SE=0.04). Because feelings toward school con-
sisted of items regarding the school, teachers, and peers, we
had no a priori hypothesis regarding a difference resulting
from age. However, consistent with family and friend sup-
port, positive feelings towards school [F(2,1656) =48.57,
MSE=0.16, p<0.001] were higher among those in early
adolescence (M =2.43, SE=0.01) compared to those in mid-
dle (M =2.25, SE=0.02) and late (M =2.20, SE=0.03) ado-
lescence. Because the pattern of relationship between age
and social support was consistent across the social support
types, the model was tested in the full sample rather than by
each age group.

Effect of Instruction Type of Reaction to COVID-19

Initially, we expected that both social support and social
privileges would have shared variance that represented
protective factors. However, model fit (RMSEA =0.10,
CFI=0.73, TLI=0.60, SRMR =0.06) and low standardized
weights indicated items corresponding to social privileges
did not share variance with social support. As a result, social
privilege items were removed from the model and the latent
trait of protective factors, henceforth renamed social sup-
port, was then based on only social support. This change
resulted in excellent model fit (Fig. 1a). Adolescents' behav-
iors (e.g., the frequency with which they left their house) and
adolescents’ perceptions of COVID-19 dangers (e.g., how
difficult it is to stay healthy due to COVID-19), were used
to construct a latent trait measure of COVID-19 attitudes,
which yielded excellent model fit (Fig. 1b).
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Fig.1 A Social support latent trait. RMSEA<0.001 (95%
CI=0.000—0.000), CFI=1.000, TLI=1.000, SRMR<0.001,
N=1703. “School”: Average score of positive feelings toward school
items; “Family”: Average score of family items on the Perceived
Social Support/Conflict Scale; “Friend”: Average score of friend
items on the Perceived Social Support/Conflict Scale. B COVID
attitudes latent trait. RMSEA=0.045 (95% CI=0.031—0.061),
CFI=0.973, TLI=0.949, SRMR=0.025, N=1699. “Routine”:
Response to the item “How much has COVID-19 changed how
you usually spend your day?” (1 — A lot, to 4, Not at all); “Leave”:
Response to the item “How many times do you leave your home?”

0.258%*%

(1 — Many times per day, to 5, Less than once per week); “Interact”:
Response to the item “When leaving your home, do you do some-
thing with someone who does not live with you?” (1 — I don’t leave
my home, to 6, I seem someone every time I go out); “Harmful”:
Response to the item “COVID-19 is harmful to everyone.” (1 — A
great deal, to 5, Not at all); “Rules”: Response to the item “I have to
follow rules (wear a mask, stay 6ft apart, etc.) to keep people from
getting COVID-19.” (1 — A great deal, to 5, Not at all); “Healthy”:
“It has become harder to stay healthy because of COVID-19.” (1 — A
great deal, to 5, Not at all). All estimates are standardized for both
latent traits. p <.05%, p <.01%%, p <.001***
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Support Attitude Stress
Social Support -
COVID-19 Attitude 0.05 =
. Instruction 0.13%** 0.03 -
Social Loneliness| -0.56***  -0.19%** -0.05* 4
COVID Stress|  -0.22%** -0.31%** -0.01 0.38%** -
Academic Worry 0.26*** 0.27%** 0.11***  .0.26***  -0.24***
COVID-19 . , COVID-19 || Academic
: Instruction || Loneliness
Attitude Stress Worry

0.547% %
Routine Leave || Interact || Harmful Rules Healthy
-0.262**%
Fig.2 Measurement model. X*(53)=321.63, RMSEA=0.054

(95% CI=0.049—0.060), CFI=0.907, TLI=0.863, SRMR =0.042,
N=1685. “Instruction”: Represents whether students indicated
if they’d recently been attending school in an all virtual, hybrid, or
all in-person format; “Loneliness”: “How many times have you felt
lonely or like you didn’t have anyone to turn to during the past two
weeks?” (1 — None or almost none of the time, to 4, All or almost all

of the time); “COVID-19 Stress”: “In the last two weeks, how many

times have you felt upset of stressed because of COVID-197" (1 —
Never, to 5, Always); “Academic Worry”: “Over the last two weeks,
how worried have you been about not doing well in school?” (1 — A
great deal, to 5, Not at all). All estimates are standardized. p <.05%,
p<.01*%* p<.00]***
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The measurement model (Fig. 2) and Model 0 (Fig. 3)
both demonstrated moderate model fit. The initial model
(Model 0) showed that, as hypothesized, both social sup-
port and COVID-19 attitudes were significant predictors of
adolescent loneliness, COVID-19 stress, and academic wor-
ries, such that greater social support and lower COVID-19
concern was associated with lower loneliness, lower stress
related to COVID-19, and lower worries related to academ-
ics. However, contrary to the hypothesis, instruction type
was only related with academic worries, but as expected,
those having a greater level of virtual instruction had greater
academic worry compared to those receiving greater in-per-
son instruction.

To test the moderating effect of social support and
COVID-19 attitude on instruction type, the interaction
terms were added to the model. Using chi-square distri-
bution, the log-likelihood ratio test was nonsignificant
(p>0.05), indicating that Model 1 (Fig. 4) had equivalent
fit to Model 0. This model indicated that, although instruc-
tion type was not associated with loneliness on its own,
that instruction type was moderated by social support,
such that the relationship between social support and lone-
liness became less significant as instruction type moved
to more in-person. Meaning, that social support was more
important to reducing loneliness when adolescents were
receiving a greater level of virtual instruction.

Fig.3 Model 0. HO Value

—27,124.11, Free param-

[ school || Family || Friend |

eters =47, XX(55)=341.59, O & ‘
RMSEA =0.055 (95% N o - Loneliness
CI=0.050—0.061), o o 058
CFI=0.900, TLI=0.859, . o
SRMR =0.046, N=1685. Social <
Nonsignificant pathways are Support S
not included in the figure. All
estimates are standardized. 20.202 %
p<.05% p<.01%* p< 001%+ Instruction COvID-19
5708 Stress
COVID-1
Attitude 2
0.0 S+
.085‘*‘ ¥y
* 02
e S %o, e Academic
0308 3 2 ~) ‘97*** 0'56‘2;.‘ 0.598%x, Worry
[Routine| | Leave | [Interact| [Harmful| | Rules | |Healthy|
-0.262%**
Fig.4 Model 1. HO Value 11l Fami .
amily [| F
—27,118.88, Free param- I Schoo ” - y ” riend I
eters =53, N=1685. Nonsignifi- AN & & ‘
cant pathways are not included ‘99;* b= Q?’ . Loneliness
in the figure. All estimates ¥ o 0712
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P<.01%% p< 00]%* Social ’
Support
‘0-324¢”,
Instruction CovID-19
536" Stress
COVID-1
Attitude 2
0 eqli»
'085;** *
* o 2
o ' & 0'6‘ 24840y :
03 $ S, “L6gor—L545,, AcV::l/ demic
. ¥ x orry
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Discussion

While some previous research has suggested that fear and
worry about COVID-19 is associated with increased lone-
liness (Ellis et al., 2020; Kotwal et al., 2021), our findings
suggest that higher endorsement of cautious COVID-19
behaviors and attitudes, which may suggest greater fear,
is consistent with other research (Grossman et al., 2021).
However, our results indicate that more cautious behaviors
and attitudes are associated with greater COVID-19 dis-
tress and academic worries. Consistent with research on
social support, we also found that higher social support is
associated with less loneliness and less COVID-19 dis-
tress (Bu et al., 2020; Groarke et al., 2020; Li et al., 2021;
Magson et al., 2021), as well as less academic worries (Li
et al., 2021; Magson et al., 2021; Zhu et al., 2021).

Our findings also suggest that adolescents were still
experiencing high levels of loneliness roughly nine months
into the pandemic with over 50% indicating that they were
lonelier at that moment than they were prior to the pan-
demic. The increased loneliness of our sample is consistent
with some adult samples (Lee et al., 2020; Ruggieri et al.,
2021). However, previous research has mostly focused on
the time period when stay-at-home orders were in place.
Our findings may suggest that effects of the pandemic on
mental health, similar to other epidemics (Loades et al.,
2020), could be long-lasting. Although most adolescents
may understand the importance of physical distancing,
with over half reporting they believe COVID-19 is very
harmful and two-thirds reporting they must follow rules
(e.g., physical distancing) to keep others safe, they are
more concerned about not seeing their friends or doing
well in school, which is also consistent with other reports
(Scott et al., 2021). These findings suggest that while ado-
lescents understand the importance of safety precautions,
the effect of COVID-19 on their emotional wellbeing may
be more detrimental.

Initially, stay-at-home orders resulted in high rates of
virtual learning, but with the fall 2020 semester, many
schools returned to some version of in-person instruc-
tion, either fully in-person or a hybrid method. There was
preference for those in childhood and earlier adolescence
to return to in-person instruction due to lower incidence
of COVID-19 in younger individuals (Center for Disease
Control, 2021b), with a greater emphasis of hybrid meth-
ods for the older adolescents. Indeed, in our sample, 69%
of those in early adolescence had returned to all in-person
instruction, compared to only 20% in late adolescence.
Given the high reported frequency of loneliness and con-
cern for seeing friends, there may be concern that taking
proactive steps toward safety against COVID-19 is increas-
ing risk of mental health issues. However, when examining

the effect of instruction type on loneliness, COVID-19
stress, and academic worries, increased virtual instruc-
tion was only associated with academic worries directly,
and loneliness when combined with lower perceived social
support. This moderating effect is the first to be reported,
demonstrating the importance of comparing different types
of instruction on mental health as we progress through the
pandemic and beyond, should schools continue to have
online options.

Overall, our findings may suggest that although loneliness
is common during the pandemic, being back to in-person
instruction may not be enough to alleviate feelings of lone-
liness. Even though individuals are in the same space as
their peers, they may still be faced with physical distancing
guidelines and an underlying pandemic-related stress. With
vaccines becoming available for everyone, we may expect
that loneliness and other mental health issues could decline.
However, we are likely a long way from returning to a simi-
lar state as that prior to the pandemic given that COVID-
19 vaccines are not utilized by a majority in all states and
new variants are showing increased transmission. Therefore,
efforts to address loneliness and stress are needed. Such
efforts may include adjusting one’s mindset regarding situ-
ational control (Milman et al., 2020), mindfulness training
(Yuan, 2021), increased access to counseling through one’s
school (Anderson et al., 2020), or increasing perceptions of
social support (Saltzman et al., 2020).

Study Limitations

While these findings are the first to demonstrate in a U.S.
sample of adolescents that the importance of social support
for COVID-19 related stress and loneliness varies based on
the amount of online education, they should be considered
in light of limitations. Although instruction type had a small
effect on academic concerns and loneliness when moderated
by social support, it is possible the effect could have been
larger if our sample included a larger population of those
receiving all virtual instruction. Despite our large overall
sample size (N=1,708) and a likely accurate representa-
tion of the current distribution of instruction type, most of
the sample was receiving hybrid instruction (42%) or all
in-person instruction (54%), and therefore, findings may not
be representative of those receiving all virtual instruction.
Additionally, while longitudinal studies (Lee et al., 2020;
Ruggieri et al., 2021) suggest that loneliness increased from
pre- to post-COVID-19 pandemic, our sample is from only
one time point. However, because the effects of the pan-
demic are expected to be long-lasting (Loades et al., 2020),
it is important to have reports of wellbeing at various time
points throughout the pandemic to provide converging
evidence.
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Our choices of measurement could also be a potential
limitation. Because younger adolescents often cannot accu-
rately report their family’s SES by indicators of income,
employment, or education level, and because all adolescents
in our sample were from schools identified as Title I schools
(i.e., at least 40% of the student body are from low-income
families; U.S., Department of Education, 2021) we utilized a
subjective measure of social status (Goodman et al., 2011) to
allow students to report how they believe their social status
compares to others. Relatedly, investigations of the effects of
COVID-19 have been rapid since the start of the pandemic
with substantial knowledge adding to our understanding with
each passing month. As a result, measures of COVID-19 risk
(Jaspal et al., 2020; Yildirim & Guler, 2020), preventative
behavior (Breakwell et al., 2021), and fear (Ahorsu et al.,
2020) have been validated in adults and/or after the design
and implementation of our current study. Therefore, single
items from previous mass surveys of COVID-19 to measure
COVID-19 attitudes and behaviors were used instead for
our study. Although, these were only single items, they were
similar to items on validated measures, were also similar to
other studies involving adolescent samples (Dumas et al.,
2020; Graupensperger et al., 2020; Murata et al., 2020; Rog-
ers et al., 2021; Taylor et al., 2020), and allowed us to keep
questions simple and the study brief, which was important
given the age range of our sample.

Conclusions and Broader Implications

In conclusion, although virtual instruction is associated
with academic worries, returning to in-person instruction
does not alleviate loneliness and distress brought on by the
pandemic. Instead, a focus on increasing the social support
provided to adolescents, as well as promoting confidence
and self-efficacy may be more beneficial. Only time will
tell how long-lasting the effects of the pandemic are, but
through a greater understanding of adolescent perceptions
we can hope to improve adolescent wellbeing more effec-
tively. More broadly, adults may also continue to struggle
with loneliness and distress although they are returning
to the workforce. The pandemic and the collective trauma
experienced by people of all ages is likely to persist. Future
research should continue to examine the long-term effect and
intergenerational impact that the stress from the pandemic
has on psychological wellbeing (Bowers & Yehuda, 2016).
As our study and others that have examined natural disas-
ters and world events that resulted in collective trauma, it is
possible the pandemic will have lasting negative effects on
mental health for children, adolescents, adults, and future
generations, beyond the official ending (Esterwood & Saeed,
2020).
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