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Global COVID-19 lockdowns have disrupted adolescents’ in-person social networks, increasing likelihood of loneliness.
Social media can help adolescents maintain and develop peer relationships across distance. In this short longitudinal
study with 735 Peruvian adolescents (ages: 11–17) from low-to-middle-income urban settings, we investigated whether
online experiences relate to loneliness during initial stages of lockdown. Loneliness remained constant between week 6
and 11 of lockdown, was higher for females and similar across school-grades. Positive and negative online experiences
were more frequent for older students, and females experienced more negative online experiences than males. Greater
positive online experiences related to lower loneliness, with the reverse pattern for negative online experiences. Our
results suggest that positive online experiences may mitigate loneliness during physical isolation.
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As part of Per�u’s national response to the COVID-
19 pandemic, families were bound to their homes
in the early weeks of lockdown, with the exception
of authorization for one adult in the household to
leave to buy essential items and special permis-
sions for essential workers. As a result, whereas
peers and friends are usually an important source
of in-person support for adolescents (Orben,
Tomova, & Blakemore, 2020), this was completely
replaced by parents and siblings at home. Adoles-
cents, who were already increasingly communicat-
ing with peers over social media to complement
offline relationships before the pandemic (Lenhart,
2015), became fully dependent on these platforms
to interact with peers and friends (Parents
Together, 2020). In this study, we focus on how
perceived online positive (i.e., social support
through social media) and negative (i.e., social neg-
ativity in social media interactions) experiences
relate to perceptions of loneliness for adolescents in
Per�u over 5 weeks of COVID-19 lockdown in the
early months of 2020.

Adolescence, a Sensitive Developmental Period
for Social Connectedness, Might Be a Period of
Vulnerability to Loneliness During Lockdown

Adolescence is a developmental period marked by
relational changes and restructuring of social net-
works (Helsen, Vollebergh, & Meeus, 2000), with
social reorientation away from parental influence
toward peers and friends (Bradford Brown, 1990,
2004; Nelson, Jarcho, & Guyer, 2015). Characterized
by heightened risk for the development of affective
disorders, adolescence is also a time when peer
relations play a role in the onset and maintenance
of psychopathology (Choukas-Bradley & Prinstein,
2014). Social connectedness during adolescence is
beneficial for socioemotional functioning across
diverse outcomes (e.g., mental health, academic
performance; Orben et al., 2020). Social connected-
ness is also key for engaging in social learning
experiences and social value learning during this
key time of identity development (Dahl, Allen, Wil-
brecht, & Suleiman, 2018).

The lockdown measures following the outbreak
of COVID-19 have presented new barriers to social
connectedness, putting adolescents at risk of social
isolation and loneliness (Loades et al., 2020). Dur-
ing quarantine, social media platforms have taken
center stage as a lifeline for maintaining relation-
ships across distance (Ellis, Dumas, & Forbes,
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2020). Past research suggests that social media may
be able to ameliorate the toll of physical isolation
on well-being by facilitating feelings of social sup-
port, social capital, and belonging in adolescents
(Allen, Ryan, Gray, McInerney, & Waters, 2014;
Lin, Liu, Niu, & Longobardi, 2020; Orben, 2020).
With continued COVID-19-related social-distancing
mandates, as well as a growing technological
infrastructure supporting remote learning and
socializing (e.g., Zoom, Instagram), it is imperative
to disentangle the ways in which digital technology
use may both protect or put adolescents at risk for
developing mental health problems associated with
physical distancing and social isolation (Loades
et al., 2020; Orben et al., 2020).

Loneliness

Whereas social isolation is the objective measure of
an individual’s social contact, it is not necessarily
the same as loneliness, which is a subjective experi-
ence due to a perceived mismatch between desired
and actual social interactions (Perlman & Peplau,
1981; Wang et al., 2017). Thus, although lockdown
has not necessarily severed peer relationships and
may have, in fact, increased adolescents’ in-person
time with family, loneliness may still arise from
drastic shifts in social dynamics (Laursen & Hartl,
2013) occurring during an abrupt transition to
remote education. The pursuit of autonomy and
independence from parents, combined with the sal-
ience of peer relations during adolescence, may
place youth at risk of accentuated loneliness due to
the absence of in-person connection with peers
(Heinrich & Gullone, 2006).

In addition, gender-related differences in preva-
lence of loneliness during adolescence are impor-
tant to consider. Whereas one recent meta-analysis
found no significant association between gender
and loneliness during adolescence (Maes, Qualter,
Vanhalst, den Noortgate, & Goossens, 2019), other
studies have yielded conflicting findings depending
on how loneliness was measured. Specifically,
when loneliness is asked about more directly (e.g.,
using the word “lonely”), adolescent females tend
to report higher loneliness than males (Heinrich &
Gullone, 2006; von Soest, Luhmann, & Gerstorf,
2020); however, when loneliness is measured more
indirectly (e.g., social loneliness), such as with the
UCLA Loneliness Scale (Russell, 1980, 1996), these
gender differences do not emerge or males report
higher loneliness than females (Barreto et al., 2020;
Heinrich & Gullone, 2006). In light of these com-
peting findings, consideration of gender in the

investigation of loneliness during adolescence is
especially important.

While it has been observed that older people
report loneliness less frequently than younger peo-
ple (Barreto et al., 2020), few studies have explored
age differences within adolescence. The rapid bio-
logical changes during puberty and the many
social transitions occurring around this time (e.g.,
schools, friend groups, identity) may confer vulner-
ability to adolescents (Qualter et al., 2012, 2015).
Indeed, some empirical studies support this notion.
While age did not emerge as a significant predictor
of loneliness in one study sampling adolescents
from age 14 to 18 (Ellis et al., 2020), another study
observed a rise in loneliness from early to late ado-
lescence, peaking at age 19 (Shovestul, Han, Ger-
mine, & Dodell-Feder, 2020). Another study of
Norwegian adolescents and young adults found
that emotional (as opposed to social) loneliness
arose from early adolescence into the mid-20s (von
Soest et al., 2020). Thus, controlling for possible
age-related differences when analyzing the impact
of online interactions on loneliness will be impor-
tant in future research.

Social Support and Loneliness

Perceived social support is linked to psychoso-
cial well-being in developing populations (Chu,
Saucier, & Hafner, 2010), especially during ado-
lescence due to the heightened sensitivity to
social contexts (Blakemore & Mills, 2014; Kline-
berg et al., 2006). Subjective or perceived social
support refers to the perception of the emo-
tional, instrumental, informational, and appraisal
benefits a social network may confer (Demaray
& Malecki, 2002), while objective social support
may refer to the size and complexity of one’s
social network and the frequency and nature of
contact with those in this network (George, Bla-
zer, Hughes, & Fowler, 1989). As independent
sources of perceived social support, relationships
with peers and parents exhibit different trajecto-
ries during adolescence, with perceived peer
support increasing and perceived parental sup-
port decreasing with age (Cauce, Reid, Landes-
man, & Gonzales, 1990; Furman & Buhrmester,
1992; Helsen et al., 2000; Meeus, 1989). Thus, in
the face of COVID-19-related physical distancing
and social isolation, perceived social support
could help counter feelings of loneliness during
the pandemic, but, in part, could depend on the
source of perceived support in question (e.g.,
parents vs. peers).
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Social Support Online

In a situation of extreme social isolation from peers,
indirect strategies for social connection are impor-
tant sources of support and well-being (Gardner,
Pickett, & Knowles, 2005), amplifying the role that
social media already has in nurturing relationships
with peers and friends (Uhls, Ellison, & Subrah-
manyam, 2017; Valkenburg & Peter, 2008; Vannucci
& McCauley Ohannessian, 2019). Recent surveys in
the U.S.A. before the pandemic did not show that
adolescents prioritized using social media to feel
less alone or get support, relative to reinforcing
relationships with offline friends (Rideout & Fox,
2018). However, due to the current COVID-19
restrictions on in-person support, it is possible that
social media has assumed a more central role for
getting social support and also for developing new
relationships.

Online social interactions have implications for
psychological functioning, particularly for adoles-
cents during the pandemic who have been cut-off
from connecting with peers and friends in-person.
While the research on social media and emotional
outcomes has yielded inconsistent or marginally
negative associations, the link with social outcomes
(e.g., social connectedness, social capital) has been
positive in previous studies (Allen et al., 2014;
Orben, 2020). Online contexts might provide social
positivity, including social support, but at the same
time expose users to social negativity (Kent de
Grey et al., 2019). The interpersonal-connection-
behaviors framework (Clark, Algoe, & Green, 2018)
posits that social media is beneficial when it allows
for meaningful social connection, and harmful to
the extent that these interactions might promote
social comparisons or create feelings of social isola-
tion. In line with this framework, the association
between social media and loneliness is inconsistent
(Dienlin, Masur, & Trepte, 2017; OECD, 2019; Pri-
mack et al., 2017; Primack et al., 2019). Inconsisten-
cies relate to how individuals use social media,
which likely influences the impact that social
media use may have on well-being (see Kross
et al., 2020 and Odgers & Jensen, 2020 for reviews).

Positive Online Experiences

Positive online experiences—or interactions pro-
moting support in the form of information, belong-
ing, social capital, or emotional well-being—have
been shown to promote social connectedness (Clark
et al., 2018; Kent de Grey et al., 2019). Social media

may be a vehicle for the perceived social support,
social capital, and social belonging that would nor-
mally be provided by in-person interaction (Best,
Manktelow, & Taylor, 2014; Davis, 2012; Odgers &
Jensen, 2020; Yau & Reich, 2017). A recent narrative
review highlights that the link between social
media and social outcomes (e.g., social connected-
ness, social capital) has been positive in previous
studies (Orben, 2020), especially when social media
use entails active communication with friends and
family (Burke & Kraut, 2016). Positive online expe-
riences may alleviate loneliness in particular.
Online tools have allowed lonely individuals to
make friends online and to be more satisfied with
their friendships (Morahan-Martin & Schumacher,
2003). In a majority Dutch adolescent sample,
instant messenger chatting predicted less loneliness
six months later (van den Eijnden, Meerkerk, Ver-
mulst, Spijkerman, & Engels, 2008). Another study
of Belgian adolescents found that using Facebook
to make new friends reduced peer-related loneli-
ness, while Facebook use related to compensating
for weak social skills increased loneliness (Teppers,
Luyckx, Klimstra, & Goossens, 2014). In contrast, in
a sample representative of the German population
ages 16 and older, increases in online communica-
tion were not related to a change in loneliness, but
were related to life-satisfaction (Dienlin et al.,
2017). These inconsistencies highlight how the
quality of online experiences may relate to the
change in loneliness over time, especially among
understudied adolescent populations in the Global
South.

Negative Online Experiences

Negative online social experiences—or interactions
that engender such feelings as exclusion or rejec-
tion (Kent de Grey et al., 2019)—have been associ-
ated with negative long-term impacts on mental
health including stress, depression, and anxiety
(Davila et al., 2012; Hampton, Lu, & Shin, 2016;
Primack et al., 2017). In a sample of adolescents in
the United States, cybervictimization predicted
depression three years later (Rose & Tynes, 2015).
Before the pandemic, an association between social
media use and loneliness was documented in
adults (Clark et al., 2018). This link is likely bidirec-
tional: increased Facebook use has been associated
with more loneliness (Song et al., 2014), but also,
among college students in the United States, lonely
participants reported using more online communi-
cations and turning online for social support to
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reduce loneliness (Morahan-Martin & Schumacher,
2003). Social media platforms also facilitate “social
snacking” where noninteractive social experiences
might give the illusion of satisfying social needs
(Gardner et al., 2005), for example, by passively
viewing profiles (Carpenter, Green, & LaFlam,
2011). Passive, superficial connections on social
media can displace meaningful interpersonal con-
nection when opportunities to connect in person
exist (Green, McGinnity, Meltzer, Ford, & Good-
man, 2005). However, in the present circumstances,
social media present the main avenue for not only
superficial, but also more meaningful interactions
with others.

Compounding the mixed finding on associations
between social media and well-being and loneli-
ness is the reality that interpersonal interactions,
both in-person and online, have separate positive
and negative dimensions (Kent de Grey et al.,
2019). In adults, a study that investigated both
facets of online interactions found that positive
online experiences, related to “capitalization, emo-
tional, informational, and belonging social sup-
port” (Kent de Grey et al., 2019, p. 2), were
associated with cardiovascular health; however,
negative online experiences including “exclusion,
rejection, interference, and stigmatization” were
associated with cardiovascular problems (Kent de
Grey et al., 2019, p. 2). To date, these separable
dimensions of online interpersonal interactions
have not been studied concurrently in adolescence.

Cultural Considerations

The values and meanings of interpersonal relation-
ships are strongly influenced by culture (Chen &
French, 2007; van Staden and Coetzee, 2010). The
majority of cross-cultural studies of loneliness have
focused on European or North American popula-
tions (Chen et al., 2004; Stickley, Koyanagi, Kopo-
sov, Schwab-Stone, & Ruchkin, 2014), finding little
difference between different countries. However, a
recent large-scale study across 237 countries and
territories found loneliness was positively associ-
ated with individualistic countries (Barreto et al.,
2020). Furthermore, other literature has found the
reverse, with loneliness being negatively associated
with individualism (Lykes & Kemmelmeier, 2014;
Yum, 2003). Research suggests that while in indi-
vidualistic cultures the absence of interactions with
friends may predict loneliness, the absence of fam-
ily interactions may better predict loneliness in col-
lectivistic cultures (Lykes & Kemmelmeier, 2014).
Thus, in collectivistic cultures like Per�u’s and the

majority of Latin America’s (Hofstede Insights,
2020), increased time with family may be especially
protective against loneliness amidst interrupted
friend and peer relationships during COVID-19
lockdowns.

In addition to the loneliness literature, the
majority of research on the impact of digital media
on adolescent well-being has also focused on popu-
lations of adolescents growing up in the Global
North (Magis-Weinberg, 2021; Odgers & Jensen,
2020; Orben, 2020). In Per�u, Internet penetration is
increasing, particularly during the pandemic. In
2020, 85% of Peruvians adolescents had Internet
access, albeit with persistent access gaps between
urban and rural areas, and mostly through smart-
phones and not computers (Carhuavilca Bonett
et al., 2020). Social media is a very popular activity
among Peruvian adolescents, and Facebook, What-
sApp, and Instagram are the dominating platforms
(Statista, 2019). Digital divides in use and appropri-
ation, which intersect with gender norms and bar-
riers, continue to influence online experiences for
youth in low- and middle-income countries
(Magis-Weinberg, Suleiman, & Dahl, 2021). Fur-
thermore, there is emerging evidence from work
with young adults in collectivistic cultures for tigh-
ter and closer social media networks than in indi-
vidualistic settings (Na, Kosinski, & Stillwell, 2015).

In the face of a globalized pandemic, it is impor-
tant to characterize how youth in different settings
are addressing the many challenges presented by
this situation. Here, we focus on adolescents in
Per�u whose government imposed very stringent
stay-at-home orders for the first 100 days com-
pared to other countries in Latin America: children
and adolescents could not easily move between the
homes of separated parents, meet friends in out-
door spaces, or more broadly leave the house.

Current Study

In a short longitudinal, observational study of ado-
lescents from low-to-middle-income urban settings,
we investigate whether perceived positive or nega-
tive online experiences relate to loneliness during
5 weeks of lockdown in the early stages of the
COVID-19 pandemic in Per�u. We preregistered our
hypotheses that positive online experiences would
be related to lower feelings of loneliness, with an
opposite pattern for negative experiences, and that
these experiences would moderate the change in
loneliness between lockdown week 6 and week 11
(https://osf.io/md36g). We investigated cross-
sectional and longitudinal associations between
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adolescents’ online positive and negative social
experiences and loneliness during lockdown. The
robustness of the association was tested by control-
ling for screen time and perceived family and
friend social support. This study characterizes the
association between online experiences and loneli-
ness of adolescents in an increasingly virtually con-
nected social contexts in the absence of in-person
connections due to the COVID-19 lockdown.

METHOD

Participants and Procedure

Data were collected from April to May 2020 (6th to
11th week of lockdown; Figure 1) as part of the
administration of a 6-week well-being curriculum
designed to promote well-being and healthy tech-
nology use among Peruvian students during the
COVID-19 lockdown (Magis-Weinberg, 2021;
Magis-Weinberg, Berger, Gys, & Dahl, 2021). Of
the original 3859 students who received the cur-
riculum, 735 completed the surveys with measures
relevant to the current study. The rest completed
different surveys with other measures that are
reported elsewhere (Magis-Weinberg, Berger, et al.,
2021).

This final sample were between 6th and 11th
grade (63.2% female), were on average 13.3 years
old (range = 11.2–17.2) and were from 63 campuses
of a low-cost private school system in Per�u that is
designed to support students of emerging middle-
class families in Latin America.

All measures were delivered remotely via Qual-
trics during the advisory period of the regular
school schedule at different time points (see Fig-
ure 1 for a detailed timeline). After providing
demographic information, participants completed a

battery of self-report surveys on social connected-
ness, mental health, and digital media use. Ethics
approval was granted by the university human
subjects committee.

Measures

A detailed description of all measures and English
translations, as well as preregistered hypotheses
and analyses can be found in Open Science Frame-
work (https://osf.io/ay7fk/).

Loneliness (lockdown weeks 6 and 11). Loneli-
ness was the dependent variable and was assessed
twice. Through an adapted nine-item version of the
10-item short form of the UCLA Loneliness Scale
(Version 3; Russell, 1996), participants reported on
the frequency of experiencing loneliness during the
past 2 weeks on a 4-point scale (1 = never, 4 = al-
ways). Though items are typically summed to yield
a total score, we calculated the score by averaging
items to make comparison with other studies possi-
ble. We excluded participants who were missing
three or more items. The scale showed good relia-
bility (Cronbach’s alpha = .79).

Online Social Experiences Measure (lockdown
week 7). Participants’ experiences of social sup-
port and negativity online were assessed using an
adapted version of the Online Social Experiences
Measure (OSEM) scale (Kent de Grey et al., 2019).
Divided into two subscales, OSEM measured the
independent effects of positive and negative online
social experiences with 11 items––five measuring
positive experiences (e.g.,“I feel valued by people
in my social media,” “People in my social media
give me advice”) and six measuring negative expe-
riences (e.g., “People in my social media make me

March
2020

April
2020

May
2020

School year 
start
March 2

First COVID-19 case 
confirmed
March 6

Lockdown week 1
Classes moved online
March 16

Lockdown week 6
Loneliness t1
April 20

Lockdown week 11
Loneliness t2
May 25

Lockdown week 7
OSEM, screen time, COVID 19-worries
April 27

Lockdown week 8
MSPSS
May 4

FIGURE 1 Timeline displaying important dates relevant to students’ academic calendar, COVID-19 in Per�u, and data collection for
the current study expressed in weeks since start of lockdown. Note that there are no measurements before the lockdown.

ADOLESCENT LONELINESS AND ONLINE SOCIAL EXPERIENCES IN COVID-19 721

https://osf.io/ay7fk/


feel like I do not belong,” “People in my social
media treat me badly”)––on a 5-point scale
assessed frequency (1 = never to 5 = very frequent)
of experiences during the past month of COVID-19
lockdown. Mean scores for each subscale were cal-
culated and used for analyses. We excluded partici-
pants missing two or more items on the subscale
(positive or negative) being used in the analyses.
The subscales showed good reliability (Cronbach’s
alpha OSEMpositive = .85, Cronbach’s alpha
OSEMnegative = .79).

Screen Time and Media Use (lockdown week
7). Participants’ screen time was measured using
four questions that asked for the number of hours
spent on the following devices in a typical day of
lockdown for nonacademic purposes: television,
video games, computers, and mobile devices. Par-
ticipants could select responses ranging from 0 hr
to 8 or more hours (in integers increasing by one).
Rates of personal and family device ownership,
popular platforms and accounts were assessed.

COVID-19 worries (lockdown week 7). Main
sources of worry related to COVID-19 were assessed
regarding 13 items: Staying at home, Not seeing
friends in person, Getting sick, Family getting sick,
Friends getting sick, Getting behind in school, Spend-
ing more time with family, Parents losing their job,
Money, Conflicts with siblings, Conflicts with par-
ents, Missing milestones, Getting into university. Par-
ticipants endorsed their level of worry on a 3-point
scale (1 = not at all, 2 = a little, 3 = a lot).

Multidimensional Scale of Perceived Social Sup-
port (lockdown week 8). The Multidimensional
Scale of Perceived Social Support (MSPSS; Zimet,
1988) was administered to measure participants’
perceived social support during the preceding
week from three sources: family, friends, and a sig-
nificant other. MSPSS consists of 12 items that par-
ticipants endorsed on a 7-point scale (1 = strongly
agree, 7 = strongly disagree), with higher scores indi-
cating more perceived support. Item responses
were averaged to find the score for each subscale,
and subscale scores were summed to find the total
score. In analyses using the MSPSS total scale, we
excluded those missing four items or more. For
analyses using any of the MSPSS subscales, which
contained four items each, we excluded partici-
pants missing two or more items. The subscales
showed good reliability (Cronbach’s alpha for
MSPSSfamily = .88, Cronbach’s alpha for

MSPSSfriends = .90, Cronbach’s alpha for MSPSSsig-
nificant other = .86, Cronbach’s alpha for MSPSSto-
tal = .90).

Data Analyses

All data analyses were conducted in R 4.0.2 (R
Core Team, 2020). Descriptive analyses were done
using apaTables to calculate mean and standard
deviations and bivariate correlations between vari-
ables (Stanley & Spence, 2018), and compareGroups
for group comparisons (Subirana, Sanz, & Vila,
2014).

Data cleaning. Out of the total 735 participants,
outliers were defined as those values more than 1.5
times the interquartile range and were removed
from further analyses from the following variables:
OSEM positive (0% excluded), OSEM negative
(5.2% excluded), MPSS family (0.8% excluded),
MSPSS friends (0% excluded), and loneliness (0.3%
excluded). Analyses were conducted with and
without outliers, with very similar patterns of
results. Hence, results reported below correspond
to analyses excluding outlier data.

Hypothesis testing. The goal of this study was
to investigate the change in self-reported loneliness
between week 6 and week 11 of the pandemic, and
to investigate how social positivity and negativity
online are associated with loneliness measured at
week seven. We tested our hypothesis using a
mixed-effects model comparison approach preregis-
tered at: https://osf.io/md36g. Loneliness was the
dependent variable in all mixed-effects models,
which included participant ID as a random effect.
Session was included in all models as a predictor to
test for change between week 6 and week 11. Gen-
der and age were included to control for potential
differences in loneliness. Family support, friend sup-
port, and screen time measured at week eight were
included as covariates to control for in-person sup-
port and engagement with technology. To test
whether magnitude or change of loneliness were dif-
ferent depending on the valence of online experi-
ences, we tested for OSEM and session interactions.
Finally, we tested for three-way interactions between
gender or age, OSEM, and session. All models were
fitted with full information maximum likelihood
estimation. Model fitting was performed using R (R
Core Team, 2020) and package lme4 (Bates, Maech-
ler, Bolker, & Walker, 2020). Models were compared
based on the Akaike information criterion (AIC;
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Akaike, 1974), using log likelihood ratio tests for
improvement of model fit for nested models. Model
fit was assessed using conditional R2 for generalized
linear mixed-effects models (Nakagawa, Johnson, &
Schielzeth, 2017). Pairwise comparisons employed
Tukey’s method for multiple tests.

Changes to preregistered analyses include: (1)
grade was replaced with age as a covariate for par-
simony, (2) friend support was included as a
covariate in the models in addition to family sup-
port, (3) a full model, including both positive and
negative experiences, was also explored and has
become the primary focus of this study.

RESULTS

Descriptive Data

Media use. The vast majority of students (90%)
own a smartphone, and all families have at least
one device. Mobile phones were the preferred
medium to connect to the Internet for nonschool
purposes (50%), followed by laptops (16%), and
videogame consoles (12%). Mobile use was higher
for older students. The two most popular activities
for girls were social media and messaging (70%)
and watching videos (e.g., YouTube, 66%). For boys,
social media and messaging were popular (55%),
but less so than videogames (61%) and watching
videos (62%). Social media was more popular for
older students, with an opposite pattern for video-
games.

COVID-19 worries. On week seven, in the
early stages of the COVID-19 pandemic, the main
worries endorsed by participants related to family
getting sick (M = 2.7, SD = 0.6), followed by
friends getting sick (M = 2.4, SD = 0.7) and getting
behind in school (M = 2.4, SD = 0.7). Other fre-
quent concerns were not seeing friends in person
(M = 2.3, SD = 0.8), economic issues such as par-
ents losing their job (M = 2.2, SD = 0.8), money
worries (M = 2.2, SD = 0.8), and getting sick
(M = 2.1, SD = 0.9). The least endorsed concerns
related to having to stay at home (M = 1.9,
SD = 0.9) and conflict with parents (M = 1.9,
SD = 0.8). Increased time with family was the low-
est ranking concern (M = 1.6, SD = 0.7).

Loneliness, online experiences, screen time, and
family support. Descriptive statistics for main
variables of interest are shown in Table 1. Correla-
tions among variables are presented in Table 2. At
both week 6 and week 11, males exhibited less

loneliness than females. Though age was not corre-
lated with loneliness at week 6, older students
endorsed higher rates of loneliness scores at week
11.

While both genders had comparable frequencies
of positive online experiences, males experienced
fewer negative online experiences than females.
Older students experienced positive and negative
online experiences more frequently. Overall,
reports of positive online experiences (M = 3.1)
were more frequent than reports of negative online
experiences (M = 1.3), with up to 46% of the sam-
ple reporting never having negative online experi-
ences. In the sample, 48% of participants reported
having lower than the median frequency scores for
both positive and negative online experiences, 41%
of participants reported frequent positive but infre-
quent negative experiences, 7% of participants
endorsed infrequent positive and frequent negative
experiences, and 5% of the sample reported fre-
quent positive and negative online experiences.

While males perceived more family support than
females, both genders perceived similar levels of
social support from friends. Older students per-
ceived less family support and more friend social
support. Males recorded significantly less screen
time than female students. Screen time was posi-
tively associated with age.

Screen time was positively correlated with both
positive and negative online experiences, highlight-
ing the need to control for screen time in analyses.
Participants’ screen time on mobile devices, r
(714) = .16, p < .0001, was more strongly correlated
with their positive online experiences than their
time on television, r(715) = .16, p = .30) and video
games, r(712) = �.00, p = .97. The same pattern
was found for negative online experiences, with
higher correlations for screen time on computers, r
(715) = .09, p = .01, and mobile devices, r
(714) = .20, p < .0001, than television, r(715) = �.03,
p = .40, and video games, r(712) = .01, p = .90, per-
haps due to the greater range of social platforms
on these former devices. Thus, contrary to our pre-
registered analytical plan, hours per typical day of
lockdown on only computers and mobile devices
were summed to yield the screen time measure
used in analyses.

Family support showed the weakest correlation
with positive online social experiences, suggesting
they capture distinct forms of support. However,
total support, friend support, and significant other
support were most strongly associated with posi-
tive online experiences, suggesting overlapping
sources of social support presumably due to the
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substitution of in-person interactions with online
ones during COVID-19 lockdowns. Total support
and family support were negatively correlated with
negative online experiences. Screen time was nega-
tively associated with perceived family support
and positively correlated with perceived friend
support, adding evidence to the offline and online
sources of support for adolescents at this time.

We included MSPSS as a robust and often used
measure of in-person family, friend, and significant
other support. Due to the nature of social isolation,
the interpretation of items of MSPSS friends in par-
ticular was likely reflective of online support as
well. In a departure from preregistered analyses,
we decided to include friend support as a covariate
in analyses to see if general online interactions pre-
dicted loneliness above and beyond general sup-
port from friends. Given the correlation between
MSPSS friends and OSEM positive (r = .45,
p < .01), we chose to use MSPSS family as a proxy
of in-person support during isolation in the mixed-
effects models. We omitted MSPSS significant other
from the models due to the ambiguity of the lan-
guage, especially for younger participants.

Main effects model. Using a model comparison
approach, we sequentially compared seven global
models (Table 3).

The best fitting model (conditional R2 = .66)
revealed main effects of both positive and negative
online experiences on loneliness at week 6 and
week 11, controlling for family social support,
friend social support, gender, and age (Table 4).
More negative online experiences were associated

with greater loneliness, and more positive experi-
ences were associated with less loneliness. Males
reported less loneliness than females. Both higher
family and friend support were associated with
less loneliness. Lastly, screen time was positively
associated with loneliness. Session and age were
not significantly related to loneliness. The model
testing their main effects yielded better fit than the
models assessing their interactive effects.

The pattern of significance was similar when
positive and negative online experiences were ana-
lyzed separately. Positive online experiences were
related to less loneliness (b = �.08, 95% CI [�0.14,
�0.01], p = .02), and negative ones were related to
more loneliness (b = .16, 95% CI [ 0.10, 0.22],
p < .001). Interactions with session were not signifi-
cant in either case.

DISCUSSION

The aim of this study was to examine levels of
loneliness during early stages of physical isolation
in response to the COVID-19 pandemic in adoles-
cents in Per�u. Further, we investigated whether
loneliness was associated with online experiences,
an important source of peer connection at a time of
remote instruction. We found that loneliness did
not change from week 6 to week 11 of lockdown,
was higher for females, and similar across ages
during week 6 with some evidence for an increase
with age during week 11. Perceptions of positive
online experiences were more frequent than nega-
tive experiences, with both online experiences
reported as more frequent for older students.

TABLE 1
Descriptive Statistics of Study Variables Grouped by Gender

Female Male

t Test p

n = 464 n = 271

M SD M SD

Age (years) 13.4 1.50 13.1 1.43 2.469 .01*
Loneliness (Week 6) (possible range: 1–4) 1.94 0.57 1.80 0.49 3.420 <.001***
Loneliness (Week 11) (possible range: 1–4) 1.95 0.61 1.83 0.54 2.680 .006**
OSEM positive (possible range: 1–5) 3.10 1.06 3.00 1.10 1.157 .25
OSEM negative (possible range: 1–5) 1.28 0.34 1.22 0.30 2.288 .02*
MSPSS family (possible range: 0–6) 5.32 1.42 5.73 1.29 �3.622 <.001***
MSPSS friends (possible range: 0–6) 5.40 1.49 5.19 1.54 1.680 0.10
Screen time (possible range: 0–8 + h) 6.21 4.00 4.92 3.52 4.367 <.001***

Note. M = Mean; MSPSS = multidimensional scale of perceived social support; OSEM = online social experience measure; SD = s-
tandard deviation.
*p < .05, **p < .01 and ***p < .001.
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Females experienced more negative online experi-
ences than males. Lower loneliness was associated
with lower negative experiences and also higher pos-
itive experiences. These associations held when
positive and negative experiences were separated
into different models and also when analyzed
together in the same model, when controlling for
in-person family social support, friend social sup-
port, and screen time. Our results highlight the
association between online social support and
negativity and loneliness, suggesting how positive
online experiences may be an important vehicle
for social connection in the face of lockdown.

Perceived Online Positivity and Negativity and
Loneliness

Adolescents’ self-report of their online experiences
was predominantly positive. The majority of par-
ticipants reported very infrequent negative online
experiences in combination with either infrequent
positive experiences or frequent positive experi-
ences. A primary finding of our study is that
youths’ engagement with their online community
differentially associates with loneliness, depending
on the nature of these interactions, separating the
positive and negative dimensions of interpersonal
relationships online (Kent de Grey et al., 2019).
OSEM positive items capture social support, while
OSEM negative items capture rejection (Kent de
Grey et al., 2019). That is, adolescents reporting
greater positive online social experiences (includ-
ing emotional and informational support and
belonging; Kent de Grey et al., 2019) endorsed
lower levels of loneliness. This finding on the
importance of social support is consistent with a
recent study linking low-to-medium social sup-
port during COVID-19 with increased symptoms
for depression and anxiety in a sample of Chinese
adolescents (Qi et al., 2020). In contrast, when
online interactions with peers were negative (e.g.,
perceived exclusion), adolescents reported greater
feelings of loneliness. Alternatively, it may be that
perceived loneliness influences the perception of
online experiences or the likelihood of engaging
in positive or negative interactions online, such
that those who are lonelier either perceive or tend
to engage in fewer positive experiences and
greater negative experiences.

Also noteworthy is that the effect of OSEM neg-
ative was only slightly stronger than the effect of
OSEM positive. In contrast to previous research
(Primack et al., 2019), we do not find strong evi-
dence that negative experiences outweigh the
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association of positive experiences with loneliness.
Thus, it appears it may be equally important to
both reduce negative social experiences and pro-
mote positive ones online in treatments, interven-
tions, and policies aiming to mitigate loneliness.

Taken together, the nature of adolescents’ inter-
actions with peers online is critical for investigating
how time spent online may promote or detract from
adolescent loneliness and well-being, or how levels
of loneliness may influence the perceived nature of
online interactions.

Previous mixed findings on the relationship
between loneliness and online interactions might
be partially explained by a narrow focus on either
the negative or positive dimensions of digital
media that are studied. It is important to investi-
gate, at the same time, and in the same sample,
both positive and negative separable dimensions of
online interactions to increase our understanding
of digital media’s impact on well-being. Our results
align with the interpersonal-connection-behaviors
framework (Clark et al., 2018), showing that the
type of interaction online matters for the well-being
outcome in question. Similarly, these results are
consistent with Kross et al.,’s (2020) literature
review on the differential links between social
media use and well-being when considering how
media is used. Lastly, while we did not explicitly
measure objective social isolation from peers, it is
reasonable to assume that sibling interactions con-
stituted the main—or more likely only—potential
peer contact of the current sample given the

strictness of the lockdown in Per�u. Thus, we specu-
late that online interactions have become even
more important during COVID-19 since communi-
cating online was the only vehicle to chat with
friends.

Screen Time

All participants of this study had access to either
their own or a family device and everyone had
access to the Internet at home. While large and
diverse, our sample is not representative of the
country, which still faces important digital divides.
In the current study, participants reported 5.6 hr of
recreational screen time in April 2020. This repre-
sents an increase when compared to findings from
a different sample from the same school context
who reported 2.5 hr of recreational screen time in
2019. These results are in line with national trends
reporting an increase in Internet use for Peruvian
youth from 77.4% in 2019 to 85.7% in 2020 (Car-
huavilca Bonett et al., 2020).

Prior research utilizing crude measures of screen
time have found mixed evidence regarding social
media and loneliness (see Kross et al., 2020 for a
synthesis of prior research and weaknesses of prior
social media research using aggregate social media
usage). In this study, we find some evidence for
increased recreational screen time compared to
before the pandemic, and that older adolescents
reported higher levels of screen time. As screen
time surges, the frequency of both negative and
positive experiences will likely increase. While past
research has highlighted the need to characterize
online activity as active or passive to adequately
understand its relation to mental health outcomes
(Burke & Kraut, 2016), the current study highlights
another important qualifier: the positive or nega-
tive nature of online interactions. Thus, our find-
ings contribute to a growing body of evidence
suggesting that quality of interactions and motiva-
tions for social media use are more important than
quantity of social media use in determining poten-
tial impacts on well-being (Davila et al., 2012;
Kross et al., 2020).

Based on our study (and recent practice recom-
mendations: Domoff, in press), it is critical to clar-
ify the nature of peer interactions online. For some
adolescents, positive online social interactions may
mitigate the temporary loss of in-person interac-
tions with peers. Given the restrictions on socially-
intimate interactions during the pandemic, parents,
educators, and clinicians may seek to promote
increased interactions with peers online. However,

TABLE 4
Parameter Estimates for the Best Fitting Model Including Both

OSEM Positive and Negative as Predictors

Loneliness (Outcome)

Fixed Effects b 95% CI [LL, UL] t Test p

Intercept �.09 [�0.19, 0.01] 18.23 <.001***
Session .03 [�0.04, 0.11] 0.85 .40
OSEM Positive �.14 [�0.20, �0.07] �4.21 <.001***
OSEM Negative .19 [0.13, 0.25] 6.5 <.001***
Gender (Males) �.12 [�0.23, 0.00] �2.04 .04*
Age (Years) �.01 [�0.06, 0.05] �0.18 .86
Screen time .09 [0.03, 0.15] 3.12 <.01**
MSPSS Family �.43 [�0.49, �0.37] �14.00 <.001***
MSPSS Friends �.14 [�0.21, �0.08] �4.35 <.001***

Note. Females served as the reference level for gender.
CI = confidence interval; LL = lower limit; MSPSS = multidi-

mensional scale of perceived social support; OSEM = online
social experience measure; UL = upper limit; b = standardized
coefficient.
*p < .05, **p < .01, ***p < .001.
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clinicians working with youth who are reporting
increased loneliness during the pandemic should
assess for the quality of online social interactions
and offer strategies for improving online social
skills and adaptive engagement with peers (e.g.,
Domoff, in press; Domoff, Borgen, & Robinson,
2020). Adolescents with strong offline connections
may benefit more from online interactions (Lee,
2009), whereas those who already struggle with
offline social skills may be more likely to experi-
ence poorer online social interactions (George &
Odgers, 2015). As such, youth who are most vul-
nerable may likely need support to increase posi-
tive online social interactions during times of
heightened isolation. Promoting positive online
experiences might be a fruitful avenue for interven-
tion, as lonely individuals turn to online tools for
relationship management (Morahan-Martin &
Schumacher, 2003).

We unexpectedly found that loneliness levels
did not change over the 6 weeks of this study. It
is possible that assessing loneliness over a longer
duration (e.g., several months of lockdown)
would have provided a wider range in loneliness
change scores. On the other hand, it is important
to note that the association between perceived
social support and loneliness was strongest when
considering social support from family (e.g., par-
ents, siblings), versus social support from friends.
Thus, it is possible that with the nature of the
lockdown, youth had more contact with family
members, which may have mitigated an increase
in loneliness. Indeed, increased family time was
identified as the main positive outcome of the
lockdown by the majority of the adolescents in
the study. In a collectivistic culture like Per�u
(Hofstede Insights, 2020), family support may be
especially protective against loneliness. Like past
studies, collectivistic cultural values may also
have engendered more tight-knit social media net-
works for adolescents mitigating increases in lone-
liness (Cho, Jung, & Park, 2013; Na et al., 2015).
Future research on the impact of the pandemic on
loneliness should continue to consider the role of
family social support and cultural values in stabi-
lizing or promoting adolescent well-being during
lockdown periods.

Loneliness and Social Support

In line with previous literature (von Soest et al.,
2020), we found that females reported greater lone-
liness compared to males in this sample at week 6
and week 11. At week six, we did not find age

differences on loneliness, which aligns with previ-
ous studies (Ellis et al., 2020; von Soest et al., 2020).
However, some age differences emerge 5 weeks
later, with older students exhibiting higher levels
of loneliness than younger students as the lock-
down progressed. Emerging findings on the impact
of COVID-19 on adolescent well-being are pointing
toward a particular vulnerability of older adoles-
cents (Smirni, Lavanco, & Smirni, 2020; Zhou et al.,
2020). Longitudinal follow-ups should explore
whether age differences manifested as the lock-
down progressed.

We do not have preCOVID data on this sample,
and, to our knowledge, there are no normative
reports of UCLA loneliness in Per�u. However,
compared to samples in other countries, it would
appear that current results are in line with preCO-
VID levels of loneliness in adolescence (Alpaslan,
Kocak, & Avci, 2016; Mahon, Yarcheski, & Yarch-
eski, 2001; Neto & Barros, 2000; Purwono & French,
2016). While physical isolation may prevent in-
person interaction, tech-savvy adolescents may still
be able to meet their social connectivity needs by
bridging the physical gap through social media.
Family is also an important source of social sup-
port and might be a protective factor. In fact, in
our analyses, family support is more strongly asso-
ciated with loneliness than friend support. While
we do not have objective data for COVID-19
impacts in the early stages of the pandemic for
these youth, self-reported concern around family or
friends getting sick were the most endorsed items.
In contrast, having to stay at home or increased
time with family were the lowest ranking concerns.
These findings align with the importance of family
for these youth, and with how social support, espe-
cially from family, was associated with less loneli-
ness.

As we predicted, family social support
decreased with age, and an opposite pattern was
observed for friend social support, in line with
reported trends (Helsen et al., 2000). The social
reorientation in adolescence (Nelson et al., 2015)
has been well-documented, with a departure
from parents and reorientation toward friends
and peers. While in preCOVID times, objective
time with parents decreases during adolescence,
as they choose to spend more time with their
peers, during lockdown, adolescents are objec-
tively spending much more time with parents.
Still, as a reflection of a subjective perception of
(vs. objective) sources of social support, older
ages report less family support than younger
grades.
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Limitations and Future Directions

Strengths of this study include a large, diverse
sample of Peruvian adolescents, who are tradition-
ally under-represented on research on screen time
and adolescent well-being (Odgers & Jensen, 2020).
Additionally, methodological strengths include pre-
registered and longitudinal analyses. Despite these
strengths, there are some limitations to be
addressed in future research. While the study was
conducted during the early stages of the COVID-19
pandemic, and we documented some effects on
adolescent worries, especially about the health of
friends and family, and not being able to see
friends in-person, our design does not allow us to
investigate the direct impact of the lockdown on
the association between online experiences and
loneliness. We can only speculate that online inter-
actions became a much more important source of
connection with friends, given physical isolation
and remote instruction.

Only two time points of loneliness were collected
(with a short duration between data collection
points). It should be noted that these are self-
reported by the adolescents themselves, in this way
reflecting perceptions that youth might have of
social isolation, sources of family and online sup-
port. As such, existing levels of loneliness might
have biased how youth rated their social connected-
ness. Future research should include multiple time
points and a greater duration of time between data
collection. This will be especially important in order
to explore temporality and to elucidate the associa-
tion between online social experiences and loneli-
ness. Additionally, utilizing objective measures of
adolescents’ online interactions and screen time
would address the limitation of using self-report for
the measurement of study variables. Future studies
should incorporate more specific measures of online
behaviors. We used MSPSS as a proxy for youth
perception on family support. However, we do not
have data on the variance in household environ-
ment (e.g., parents’ professions, economic hardship,
COVID-19-related loss), which may influence per-
ceived family support and other family dynamics
during lockdown. Lastly, it should also be noted
that data collection coincided with a light-touch
intervention (Magis-Weinberg, 2021; Magis-
Weinberg et al., 2021) aimed at providing basic
tools and strategies to help participants cope with
the transition to remote learning and quarantine.
Due to the relatively short and nonintensive nature
of the intervention, however, it is unlikely that it
could have had a strong effect on loneliness.

CONCLUSION

Adolescence is a developmental stage marked by
increased importance of social networks outside
the family (e.g., peer relationships). The stay-at-
home measures in response to the COVID-19 pan-
demic have intensified the digitization of social life,
with online interactions almost completely replac-
ing in-person interactions with peers. Answering
the recent call for more specific measures of digital
media use to understand its unique connections to
adolescent well-being, and the importance of show-
casing the experiences of under-represented global
youth, the current study assessed the differential
association of positive and negative online experi-
ences and loneliness in Peruvian adolescents from
week 6 to week 11 of lockdown. Our results show
that considering the nature of online experiences
rather than more general measures of online use
(e.g., screen time) is necessary for a more complete
understanding of the links between digital media
use and loneliness among adolescents. Youth per-
ceive their positive online experiences to be much
more frequent than negative online experiences.
The findings that positive online experiences nega-
tively associated with loneliness and negative
online experiences positively associated with loneli-
ness, above and beyond in-person social support
from family and friends, highlight how positive
digital media use may be leveraged to mitigate
adolescent loneliness. Future research could eluci-
date the long-term effects of online social experi-
ences and adolescent well-being more broadly
during lockdown by assessing these relationships
at multiple time points across a longer period of
time.
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