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Trajectories of social withdrawal
and social anxiety and their
relationship with self-esteem
before, during, and after the school
lockdowns

Sara Cruz%%*, Mariana Sousa2*, Marta Marchante?> & Vitor Alexandre Coelho®?%3*¢

The closure of schools during the COVID-19 pandemic affected adolescents’ social withdrawal and
social anxiety. Yet, self-esteem may have acted as a protective factor during this period. This study
aimed to compare the trajectories of social withdrawal and social anxiety before (Year 1), during (Year
2 and 3), and after (Year 4) the closure of schools imposed by the COVID-19-related lockdowns, and to
investigate the association of self-esteem with these trajectories. Participants were 844 (50.6% boys)
Portuguese adolescents (mean age 12.70 years, SD=1.14). The Social and Emotional Competencies
Evaluation Questionnaire (QACSE) was used to assess social withdrawal and social anxiety, while

The Global Self-Esteem scale of the Self-Description Questionnaire Il was used to measure self-
esteem. Growth curve analysis showed that social withdrawal and social anxiety had more negative
trajectories during the year in which the school closures occurred. In addition, adolescents reported
higher social withdrawal after the lockdowns than before the pandemic. Higher self-esteem was
associated with a more positive trajectory in social withdrawal. Therefore, the results showed the
negative of impact of the closure of schools on adolescents’ social anxiety and social withdrawal, and
that self-esteem was a protective factor during these challenging and adverse events.

The global pandemic of coronavirus disease 2019—COVID-19—has negatively affected the mental health of
the general population, as environmental stressors constitute one of the main etiological factors of most mental
disorders!.

At the onset of the pandemic, governments around the world implemented measures to control and mitigate
the dissemination of the COVID-19 disease, namely lockdowns, quarantine, isolation, and social distancing. In
Portugal, the first lockdown was decreed on 18 March 2020. During this period, schools closed and, one month
later, distance learning was adopted. On 4 May 2020, Portugal started easing restrictions and, consequently, high
schools reopened. But middle schools remained closed. The second lockdown was implemented on 15 January
2021 (due to the large number of individuals affected by the COVID-19 disease), and schools were closed again.
This closure lasted until March. However middle school students were only allowed to return to school on 19
April 2021.

These measures radically altered daily routines and social interactions. This disruption and unpredictability
resulted in severe distress and acted as a risk factor for increased levels of social anxiety®. Adolescents were par-
ticularly vulnerable to these changes, as school is possibly their most important social setting, having a significant
impact on their development and adjustment’. The closure of schools significantly altered adolescents’ social
interactions, with reports of increased social isolation or loneliness, often leading to the emergence of symptoms
of social anxiety®. Interestingly, recent evidence indicates that even after returning to their normal routines,
with COVID-19-related prevention measures and policies being revisited and lifted worldwide, adolescents are
among those who still report debilitating effects of the pandemic, indicating continued high levels of anxiety®. It is
therefore important to clarify the impact of these measures on adolescents’ social withdrawal and social anxiety,
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and their relationship with self-esteem, by comparing how students’ trajectories of social anxiety and social
withdrawal varied before, during, and after the closure of schools as a result of the pandemic-related lockdowns.

Social withdrawal and social anxiety and the effect of the lockdowns

Social withdrawal is a multidimensional, behavioral phenotype of voluntary self-isolation®. This phenomenon
is expressed by the avoidance of social interactions, regardless of the individual’s familiarity with them, and by
remaining alone at higher rates in social gatherings compared to their age mates”®. The motivations behind social
withdrawal may be due to (i) the need to be alone; (ii) the need to isolate oneself from peers in social interac-
tions and/or actively choose to be alone to avoid initiating and maintaining interpersonal relationships; and (iii)
isolation or rejection by others in their significant contexts®.

Social withdrawal is part of adaptive functioning, as withdrawn adolescents intentionally isolate them-
selves and do not experience any discomfort or distress from spending too much time alone or avoiding social
interactions’. However, it may also reflect the presence of social and/or emotional vulnerabilities, which act as
psychopathological markers, such as social isolation and/or rejection'®. These adolescents often lack important
social opportunities to promote their positive development and may not be accepted by their peers due to their
atypical behaviors''. Avoiding exposure to social situations also limits the development of social skills, which
would be helpful in increasing their sense of self-efficacy when dealing with interpersonal challenges''.

Although they are different constructs, social withdrawal is closely linked to social anxiety. Social anxiety
refers to the severe and pervasive fear of engaging in social interactions, caused by the worry of being judged
and criticized by others, unduly evaluated, or even rejected'. Social anxiety can be framed on a continuum
between adjusted responses of social concern and severe and persistent fear associated with avoidance of social
interactions!>!. This more intense social fear observed at the end of the continuum impairs social functioning,
resulting in a cycle of social avoidance'>!*. Thus, individuals with severe social anxiety may not be able to establish
social connections, due to their bias in reading social situations, which tend to be perceived as threatening'’.

The onset of social anxiety is usually in adolescence and is one of the most prevalent forms of anxiety in this
developmental period'>!. Because of their increased autonomy, adolescents are able to expand their social net-
work, which is no longer exclusively dependent on parents, and peers become a central element of this network,
acting as a source of identity and approval'’. As peer relationships are an essential source of social support for
adolescents, difficulties in coping with peer interactions are often related to maladaptive outcomes, namely anxi-
ety symptoms, but also depressive symptoms, along with externalizing behaviors'®.

However, it is important to note that despite the close association between social withdrawal and social
anxiety, as they influence each other both concurrently and longitudinally, these dimensions do not categori-
cally overlap®®. Evidence shows that although higher levels of social withdrawal or social anxiety may increase
the vulnerability to the other, not all withdrawn adolescents become more socially anxious, and not all socially
anxious adolescents become more withdrawn®”.

Forced social avoidance (e.g., resulting from the COVID-19 related lockdowns) tended to intensify social
anxiety both in clinical and nonclinical populations'*?, and social activities were identified as a primary con-
cern among adolescents (e.g., reduced opportunities to see friends)?'. Yet, different trajectories for anxiety were
observed, as adolescents who exhibited higher levels of pre-pandemic stress, maladaptive coping mechanisms,
internalizing problems, and limited social support were at increased risk of experiencing higher anxiety levels
during the pandemic compared to those without these pre-existing vulnerabilities*"*>. Moreover, an overarch-
ing trend of increasing concerns persisted throughout the pandemic, with those related to social activities and
contamination remaining relatively stable in the post-pandemic period?'.

The limited face-to-face interactions caused by the pandemic provided adolescents who previously dealt with
social anxiety a greater sense of control, as they perceived their exposure to social situations as more effective,
namely by restricting their social interactions to only those with whom they feel most safe and secure*»?*. Nev-
ertheless, they continued to use maladaptive coping strategies to manage their anxiety, such as self-monitoring
and safety behaviors (e.g., controlling the personal information provided, managing the time spent in writing a
response, and turning-off the camera to avoid their visual exposition)*. Adolescents were also prevented from
establishing adequate social connections, and their access to social support was significantly diminished?®. This
social deprivation reinforced social avoidance behaviors, increasing their anxiety levels>*’, and making the return
to school quite difficult for those who felt protected from public exposure during lockdowns®.

Self-esteem, social withdrawal, and social anxiety

Self-esteem refers to a person’s positive or negative judgment and attitudes about their competence and sense
of worth?”?, It is a global component of self-concept?, constituting its descriptive and evaluative dimension,
as demonstrated by statements such I am great at fine arts or I have charisma show®. Self-esteem is anchored in
cognitive and affective components®, referring to the perceptions that individuals create based on their experi-
ences and interpretations of the environmental cues®, such as the others’ evaluations and reinforcements, and
attributions for their own behavior, and predicts future behavior?!.

It is well established in the literature that lower levels of self-esteem increase vulnerability to the develop-
ment of social anxiety symptoms, as goal setting to validate individual abilities and self-worth are at the center
of both social anxiety and self-esteem?®**. This is largely because adolescents’ self-esteem development depends
mostly on the relationships established with their peers and how they are evaluated by them**. Individuals who
perceive and evaluate themselves negatively tend to avoid social interactions or be passive in social encounters,
lack confidence in interpersonal situations, and fear social scrutiny, which in turn increases their social anxiety'?.
Similarly, individuals with low self-esteem often expect future experiences to be negative and use negative coping
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strategies to deal with unpredictable situations (e.g., avoidance, procrastination, or self-handicapping), which
also increases social anxiety™.

Low levels of self-esteem are also associated with greater social withdrawal, as withdrawn individuals fre-
quently isolate themselves from peer groups due to difficulties in dealing with social interactions®. Social with-
drawal hinders the development of social skills, and poor social skills tend to reinforce social anxiety and promote
negative self-appraisals, thus negatively impacting self-esteem™. A recent systematic review showed that social
connectedness (i.e., connection to school) and self-esteem were among the most common protective factors for
social isolation after periods of lockdown due to pandemic-related control measures®.

Additional evidence suggests that self-esteem may act as a moderator factor for social withdrawal and social
anxiety”’. Yuan et al.”’ observed an effect of low self-esteem levels in the association between interpersonal trust
and social avoidance, as the interaction between interpersonal trust and self-esteem had a significant negative
predictive effect on social avoidance. According to the authors, individuals with low self-esteem are more likely
to be affected by the effect of interpersonal trust on social avoidance, as they are poorly skilled in monitoring
the degree of acceptance and exclusion by others and using strategies to reduce the possibility of being rejected.
Moreover, other findings indicate that even moderate levels of self-esteem seem to decrease the association
between loneliness and peer relationship quality in adolescents®. Therefore, self-esteem possibly has a buffer-
ing role which decreases the negative effect of loneliness on social anxiety, acting as a moderator factor in this
association. During the pandemic, self-esteem was one of the most important protective factors against social
isolation®®. Similarly, lower self-esteem appears to contribute to anxiety symptoms, while higher self-esteem
may mitigate them®.

The current study

Considering the aforementioned evidence, it is important to clarify how the trajectory of students’ social with-
drawal and social anxiety was affected during the COVID-19 pandemic. Specifically, this study aimed to compare
the trajectory of social withdrawal and social anxiety, before, during and after the closure of schools, due to the
COVID-19-related lockdowns, in a sample of Portuguese adolescents. This study also analyzed how self-esteem
was associated with the trajectories of social withdrawal and social anxiety in adolescents in this period.

We hypothesized that students” social withdrawal (H1) and social anxiety (H2) had a more negative tra-
jectory in school years when lockdowns occurred (i.e., schools were closed—Year 2 2019/2020 and Year 3
2020/2021) compared to school years when schools were open (i.e., before—Year 1 2018/2019—and after— Year
4 2021/2022—the lockdowns), leading to an increase both in social withdrawal and social anxiety. Moreover,
given the theoretical background presented before, it is likely that self-esteem has a protective effect, particularly
during critical events, such as the closure of schools. Thus, we also hypothesized that (H3) in the school years in
which schools were closed (i.e., Year 2 2019/2020 and Year 3 2020/2021), students higher self-esteem will be asso-
ciated with more positive trajectories in their social anxiety and social withdrawal compared to the school year
prior to lockdowns and the closure of schools (Year 1 2018/2019), contributing to reduce these two dimensions.

Method

Participants

The sample for this study was collected as part of the Gulbenkian Academies of Knowledge (GAK), a nationwide
dissemination initiative of Social and Emotional Learning (SEL) blueprint programs in Portugal. The sample only
includes the control groups of the SEL intervention. Participants were 844 upper middle school students (7th
and 8th grade, at the time of the first assessment), from 40 classes of 14 public schools of Continental Portugal
and the Madeira Archipelago. The sample is gender-balanced, with 427 boys (50.6%) and 417 girls (49.4%). The
participants’ mean age was 12.70 (SD=1.14). Schools varied considerably regarding socioeconomic status (i.e.,
the percentage of students eligible for free or reduced school meal ranged from 22.3 to 74.0%) and classrooms
varied regarding ethnicity (i.e., between 1 and 18% of students were descended from minorities in Portugal).
Therefore, socioeconomic status and ethnicity were included as variables in the models. Table 1 provides addi-
tional information about the participants.

Regarding attrition, eleven parents (1.3%) did not consent to their youths’ participation in the assessments,
and these students were not included in the sample described above. Eight-hundred-thirty-seven seventh and
eighth-grade students (99.2%) participated in the first assessment, 817 (96.8%) in the second assessment, and 794
(94.1%) in the third assessment. Twenty students changed schools between the two first assessments, decreasing
the number of participants enrolled in the second moment. Another 24 students did not participate in the third
assessment because they either changed schools or were retained in the same grade at the end of the previous
school year and were no longer part of the same class.

Measures

Social withdrawal and social anxiety

The Social and Emotional Competencies Evaluation Questionnaire (QACSE***!) was used to assess social with-
drawal and social anxiety. Both social withdrawal (e.g., “I isolate myself and do not talk to anyone”; a=0.74;
a=0.77 in the present study) and social anxiety (e.g., “I get afraid when I face new situations”; «=0.78; a =0.84
in the present study) subscales comprise seven items that are rated on a four-point Likert scale (0= rnever to
3 =always). Two different studies were conducted to validate the QACSE with adolescents (11 to 16 years). In
the first one®, involving 683 adolescents, the instruments’ factorial structure was established, whereas in the
second study*!, with 655 adolescents, a confirmatory factorial analysis was conducted, supporting the factorial
structure used.
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Participants
Time 1 Time 2 Time 3
n=837 n=817 n=794
Social Social
Self-esteem Social anxiety Social withdrawal Social anxiety withdrawal Social anxiety | withdrawal
N=844 M (SD) M (SD) M (SD) M (SD) M (SD) M (SD) M (SD)
Gender
Boys n=427 38.82(7.07) 6.77 (3.53) 4.72 (3.42) 7.34 (3.76) 5.25 (3.65) 7.52(3.52) 5.41 (3.43)
Girls n=417 36.35 (8.52) 9.98 (4.22) 5.39 (3.86) 10.09 (4.06) 5.74 (4.10) 10.26 (3.84) 5.96 (3.71)
t(835) =4.56*** t(835) = — 11.94% | t(835)= — 2.64**
Year
Year 12018/2019 | n=175 38.20 (7.08) 8.18 (3.87) 4.31(3.47) 8.33 (4.15) 4.16 (3.40) 8.04 (3.64) 4.14 (2.95)
Year 2 2019/2020 | n=184 37.37 (8.11) 8.80 (4.25) 4.92 (3.69) 9.21 (3.76) 5.65 (3.68) 9.36 (3.71) 5.58 (3.45)
Year 3 2020/2021 | n=270 37.85 (7.61) 7.92 (4.20) 4.84 (3.30) 8.47 (4.29) 5.55 (3.66) 9.00 (4.11) 6.16 (3.49)
Year 4 2021/2022 | n=215 35.68 (8.45) 8.70 (4.27) 6.06 (4.01) 8.86 (4.26) 6.39 (4.40) 8.99 (4.00) 6.46 (3.89)
F(3,833) =6.88*** F(3,833)=2.21 F(3,833) =8.33***

Table 1. Self-reports—descriptive statistics for self-esteem, social anxiety and social withdrawal across times,
per gender and year. *p <0.05; **p <0.01; ***p <0.001.

Self-esteem

The Global Self-Esteem scale (Portuguese version*? of the Self-Description Questionnaire II** was used to assess
self-esteem. This scale measures global self-worth based on ten items (e.g.: “I am successful in doing most of
the things I do”) assessed in five-point Likert scale (1 = false to 5=true). To determine the total score, the scores
for five questions must first be reversed, as they are presented as negative statements. Then, the scores for each
item are summed up to obtain the total score. The internal consistency of the scale in both the original version
(a=0.88) and the Portuguese adaptation (a=0.82) is good.

I43

School and classroom characteristics
Official school records were used to gather information on school and classroom characteristics (i.e., free and
reduced school meals, and classroom size).

Procedure

This study is part of a larger project currently conducted at The Psychology for Development Research Center of
Lusiada University (CIPD/2122/DSE/2) and it was reviewed and approved by the Ethics Committee of Lusiada
University (approval reference UL/CE/CIPD/2308). Informed consent was obtained from all the study partici-
pants through forms sent to parents and adolescents at the beginning of the school year. The national ethical
principles and code of conduct, which provides guidance for Portuguese psychologists’ professional practice,
along with the national legislation, were also considered when designing this study.

The questionnaires were administered to middle school students in three different moments: T1 (at the begin-
ning of each school year—October)—baseline assessment of social withdrawal, social anxiety, and self-esteem;
T2 (at the end of the first semester of the school year—February)—mid-year assessment of social and social
withdrawal and social anxiety; and T3 (at the beginning of the next school year)—follow-up assessment of social
withdrawal and social anxiety. Data were collected throughout four different school years: Year 1 (2018/2019)—
before the pandemic; Year 2 (2019/2020) —first lockdown and closure of schools; Year 3 (2020/2021)—second
school lockdown and closure of schools; and Year 4 (2021/2022)—after the lockdowns and schools reopened.

The questionnaires were filled out electronically using school computers or tablets—supplied by the GAK
initiative—in an online platform designed for this purpose, thus resulting in no missing data at the individual
level. The assessments were performed by the same educational psychologist in all assessment moments. The
psychologist explained the instructions during regular scheduled classes in the presence of a teacher. Completing
the questionnaires lasted around 20 min. If a student was not present during the data collection, the psychologist
returned the following week (n=49).

Data analyses

First, to provide support for the reliability of the measures used, the Cronbach’s a index was calculated using with
the study’s sample. Then, we conducted t-tests to compare students’ initial self-esteem, social anxiety, and social
withdrawal between genders, and one-way ANOVAs to compare the initial levels of self-esteem social anxiety
and social withdrawal between school years.

To test the current study’s hypotheses, we performed multilevel linear modeling using MLwiN 2.36. We
selected this analytical strategy given the hierarchical and clustered nature of the study data set, as students
from the same classroom are likely to provide highly correlated responses*:. This option is also in line with
Bliese et al.*’, who suggested that low ICC values for level-3 predictors should not discourage researchers from
using multilevel linear modeling. Thus, three-level models were conducted, as the three assessments were nested
within the 844 students, which were nested within 40 school classrooms. Model fitness was assessed through
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the comparison of the function of log-likelihood, using a model deviance test to compare the log-likelihoods.
Specifically, model fit is better when the difference between models is statistically significant after adjusting
for the differences in degrees of freedom, i.e., the second model is significantly smaller than the previous one.

To conduct these analyzes, we first assessed the normality assumptions, by checking the distribution of residu-
als at all three levels with normal probability plots. Straight-line plots of generated normal scores against the
standardized residuals showed normally distributed residuals. A series of models were created for both outcomes
(these are available in the Supplemental materials). All models employed full information maximum likelihood
and all models used the intercept as a random effect. First, an unconditional model (Model 0) that included no
predictors was used to analyze between-classrooms variance, creating Model 1. This model was a growth curve
model in which the effect of continuous time on the outcome was treated as linear and quadratic (if needed)
and allowed to vary across individuals or classrooms (random slope) to assess within-individual variation. Next,
gender and initial self-esteem were entered as explanatory variables at the individual level (Model 2). For Model
3, free and reduced school meals and ethnicity (both grand-mean centered), and school year of assessment (Year
1 vs. Year 2 vs. Year 3 vs. Year 4) were entered as explanatory variables at the class level. Model 4 comprises the
cross-level interaction between Year Time to test hypothesis one and two. In the final models (i.e., model 3 and
4), two three-way cross-level interactions terms (one for social anxiety and another for social withdrawal) were
specified to test hypothesis three. These cross-level interactions included Time’Self-Esteem Year.

Results

Self-esteem, social withdrawal and social anxiety before, during, and after the closure of
schools

Table 1 shows the descriptive statistics for self-esteem, social withdrawal, and social anxiety across timepoints,
organized by gender and year. At Time 1, girls reported higher social withdrawal and social anxiety, and lower
self-esteem than boys. When comparing scores by year, statistically significant differences emerged in self-esteem
and social withdrawal (cf., Table 1). Post hoc comparisons, using the Tukey HSD test, indicated that students
from the Year 4 (i.e., after the pandemic lockdowns and thus the closure of schools) presented significantly lower
mean scores (p=0.010) for self-esteem compared to those from the Year 1 (i.e., before the pandemic). Post hoc
comparisons also revealed that Year 4 students showed higher levels of social withdrawal compared to those
from all the other years—Year 1 (p <0.001); Year 2 (p=0.11); and Year 3 (p=0.001).

Trajectories of social withdrawal and social anxiety

This study aimed to analyze differences in the trajectories of social anxiety and social withdrawal before, during,
and after the closure of schools due to the lockdowns imposed by the COVID-19-related measures to control
its dissemination. Table 2 presents the results of the final models for social anxiety and social withdrawal (all
previous models for social anxiety are available in Supplemental Table 1 and for social withdrawal in Supple-
mental Table 2).

Regarding social withdrawal, after adjusting for all individual and classroom-level variables, as well as cross-
level interactions, time was no longer a statistically significant predictor. Social withdrawal did not vary sig-
nificantly independently of other predictors in the model in the analyzed period. Among the individual level
variables, only self-esteem was a statistically significant predictor of social withdrawal, in that students with
higher self-esteem reported lower social withdrawal. Regarding the classroom level variables, only being a Year 4
student was a statistically significant predictor of social withdrawal. Year 4 students reported significantly higher
social withdrawal compared to Year 1 students. Furthermore, two statistically significant two-way cross-level
interactions were observed—between Year 2 and time, and between Year 3 and time. Year 2 and Year 3 students
reported more pronounced increases in social withdrawal in the analyzed period, thus supporting hypothesis one.

As for social anxiety, after adding all predictors and cross-level interactions, the within-individual variable
‘time’ was not a statistically significant predictor. Social anxiety did not vary significantly independently of other
predictors in the model in the analyzed period. The other statistically significant predictors of self-reported social
anxiety were gender, self-esteem, and three two-way cross-level interactions, between gender and time, between
Year 2 and time, and between Year 3 and time. Boys reported both lower social anxiety and a more pronounced
decrease in their social anxiety than girls. Whereas students with higher self-esteem reported lower social anxiety.
In addition, Year 2 and Year 3 students reported more pronounced increases in social anxiety in the analyzed
period, thus supporting hypothesis two.

The association between self-esteem and social withdrawal and social anxiety

Equally, this study aimed to analyze if students’ higher self-esteem (assessed in Time 1) was associated with
more positive trajectories in their social anxiety and social withdrawal when schools were closed (Year 2 and
Year 3) compared to when schools were open (Year 1). To test these hypotheses, a series of three-way cross-level
interactions between time, self-esteem (grand-mean centered) and Year (Year 1 vs. Year 2 vs. Year 3 vs. Year 4)
were added to the final models. For social anxiety, none of the three-way cross-level interactions between time,
self-esteem, and year produced statistically significant results (cf., Table 2), thus partially negating hypothesis
three. On the contrary, higher self-esteem were associated with smaller increases in social withdrawal during the
analyzed period, $=0.04, SE=0.01; z=3.82, p <0.001, partially supporting hypothesis three.

Discussion

The pandemic environment has imposed structural social changes, mainly due to the measures implemented by
governments worldwide to prevent the spread of the COVID-19 disease (i.e., government-imposed lockdowns,
social distancing, or restrictions of social interactions). In particular, the closure of schools raised significant
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Social anxiety Social withdrawal
Boi=9-67 (0.29)** | Boye=4.4 (0.26)**
Co-efficient ‘ SE Co-efficient p | SE
Classroom
Free and reduced school meals 1.36 1.29 2.24 1.25
Ethnicity 0.51 1.94 -0.77 1.88
Year (if year 2) 0.41 0.37 0.46 0.33
Year (if year 3) -0.14 0.35 0.60 0.31
Year (if year 4) -0.02 0.36 1.23+%* 0.32
Student
Gender (if boys) — 2,630+ 0.24 0.06 0.20
Self-esteem —0.20%** 0.02 —0.26%** 0.01
Time
Time linear ~0.15 [o12 [ -007 0.11
Interactions
Gender (if boys) x time linear -0.21* 0.10 -0.03 0.09
Year (if year 2) x time linear 0.35* 0.15 0.45%* 0.14
Year (if year 3) x time linear 0.60%%* 0.14 0.75%%* 0.13
Year (if year 4) x time linear 0.23 0.15 0.24 0.14
Time X self-esteem x year (if year 2) 0.01 0.01 0.040* 0.01
Time x self-esteem X year (if year 3) 0.01 0.01 0.01 0.01
Time x self-esteem X year (if year 4) 0.01 0.01 0.01 0.01
Repeated measures 3.270%* 0.164 3,197 0.114
Individual intercept 8.991%** 0.590 5.963*** 0.357
Individual slope 0.392%* 0.131
Individual covariance intercept/slope —-0.364 0.203
Classroom intercept 0.011 0.016 0.034 0.099
Classroom slope 0.008 0.019
Classroom covariance intercept/slope 0.095** 0.031
Deviance (=2iogikelinooa) 11,787.890 11,317.364
Estimated parameters 21 21

Table 2. Multilevel model analysis final models for social anxiety and social withdrawal. *p <0.05; **p <0.01;
X%
p<0.001.

concerns as it has severely affected adolescents’ mental and social functioning®. This study investigated the tra-
jectories of social withdrawal and social anxiety before, during, and after the imposition of COVID-19-related
lockdowns, and the consequent closure of schools, in a sample of Portuguese adolescents. Moreover, it examined
the relationship between self-esteem and the trajectories of social withdrawal and social anxiety.

As expected, the trajectories of social withdrawal and social anxiety were worse during the pandemic, with
the results showing that, in this period, adolescents reported higher levels of social withdrawal and social anxi-
ety. This is in line with other evidence that has demonstrated the negative impact of the imposed lockdowns on
adolescents’ mental health?”. The disruption of social relationships caused by the closure of schools and social
distancing has hampered adolescents’ social functioning and their ability to establish meaningful social bonds,
perhaps leading to a perceived lack of support and chronic loneliness®!"*. These radical changes in social
routines may have also reinforced the avoidance of exposure to social situations, along with the use of maladap-
tive coping strategies to manage anxiety, such as self-monitoring and safety behaviors, thereby increasing both
social withdrawal and social anxiety®. This may have reduced adolescents’ perceived efficacy in dealing with
interpersonal interactions'' and increased social isolation and/or rejection associated with social and emotional
problems!®

When examining the specific trajectories of social withdrawal and social anxiety, distinct factors significantly
contributed to changes in these dimensions when comparing the periods before, during and after the closure of
schools due to the lockdowns.

Considering social withdrawal, adolescents reported significantly higher experiences of social withdrawal
after the lockdowns (i.e., schools were reopened as a result of the government lifting lockdowns), compared to the
period before the pandemic. This increase may be related to the forced periods of social distancing, and conse-
quent feelings of loneliness, imposed by lockdowns and the closure of schools’. Indeed, evidence shows that after
critical events, such as the pandemic, young people continue to report higher depressive and anxiety symptoms
than adults, which may be due to the disruption of adolescents’ normative social development driven by extreme
circumstances, such as the closure of schools, which has been linked to social withdrawal®. Moreover, with school
possibly being their most important social context, adolescents were particularly vulnerable to these changes®.
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Our results show that gender seems an important factor for the trajectory of social anxiety, as boys reported
lower social anxiety and a more pronounced decrease in their social anxiety during COVID-19 pandemic, com-
pared to girls. One possible explanation may be that even before the pandemic, girls appear to be particularly
vulnerable to experience social anxiety?’, and to report lower self-esteem than boys*. This suggests that girls
may already start at a disadvantage in coping with pandemic-related stress. This is consistent with other research
showing that girls experience higher symptoms of depression and anxiety than boys during the lockdowns, with
concerns predominantly related to school®. It is possible that girls tend to exhibit an intensified stress response,
as a large body of research shows that they are more likely to develop internalizing problems than boys, which
is even more prominent in atypical circumstances®*

As expected, adolescents who reported higher self-esteem also stated lower social anxiety. As self-esteem
is a natural buffer to reduce anxiety levels®, it is possible that it helps adolescents to deal more effectively with
atypical situations (e.g., closure of schools and social distancing) that impose disruptions to social connections
and interactions®. However, we observed that adolescents reported lower levels of self-esteem after the pandemic
lockdowns compared to the period before the pandemic. It is possible that the lack of social connection, due to
the closure of schools, may have affected adolescents’ sense of worth, as adolescence is a particular important
period to develop their identity among peers and in society'’”. Thus, limited school and social activities appeared
to be detrimental to the youth’s self-esteem, as social isolation is associated with greater mental health problems
at this age period™®.

Nevertheless, we observed that self-esteem was a protective factor during the pandemic but only for social
withdrawal. Students who indicated higher self-esteem also reported a more positive trajectory in social with-
drawal. Self-esteem is an intra-individual factor that seems to protect adolescents from mental health issues
during unpredictable situations®®. In alignment with other evidence, our results indicate that self-esteem seemed
to have acted as positive coping mechanism for young people to deal with stressful situations, particularly with
social distancing, and mediated the negative impact of the pandemic lockdowns on mental health. This effect
was not observed for social anxiety, as lockdowns may have acted as a negative reinforcement, discouraging
social situations, and significantly reducing adolescents’ anxiety levels. Self-esteem possibly played a secondary
role in this situation. For example, one study showed that adolescents with high pre-pandemic social anxiety
experienced lower levels of anxiety and worry during the pandemic®®. It is possible that those who reported higher
pre-pandemic levels of social anxiety benefited greatly from the closure of schools, as they were not exposed to
anxiety-provoking situations in the school environment®.

In sum, the social distancing policies imposed by the COVID-19 pandemic have had a negative impact on
individuals’ mental health (e.g., increased social withdrawal and social anxiety). This situation seems to have
been particularly aggravated for adolescents who experienced the closure of schools and, consequently, had
limited socialization with their peers, and spend much less time outdoors. It is therefore important to continue
investigating multi-level risk and protective factors, as contexts affected by the pandemic can have a chronic
impact on mental health, especially for adolescents, who need tailored intervention programs.

This work offers multiple strengths, including the analysis of the contributions of the lockdowns and closure
of schools to social withdrawal and social anxiety in adolescents, as these results can provide information for
intervention approaches in this population. Our results highlight the need to support adolescents at risk of men-
tal distress in times of increased stress and uncertainty, possibly contributing to fostering greater resilience in
challenging situations. It is crucial that interventions with these adolescents focus not only on visible symptoms
or maladaptive behaviors associated with social anxiety, but also prioritize dimensions that are fundamental to
their psychological functioning, such as self-esteem. Merely helping adolescents develop strategies to cope more
effectively with social encounters and reduce anxiety levels when facing social exposure may be insufficient to
enhance their resilience when facing adversity.

However, this study has some limitations. A longer longitudinal study would be able to better determine
the causal associations between self-esteem, social anxiety, and social withdrawal. Thus, futures studies should
continue to determine whether the effects of the pandemic are temporary or stable changes that characterize
this generation of adolescents, using longitudinal approaches. Additionally, evidence points to a bidirectional
and cyclical relationship between social withdrawal and social anxiety®®, which was not considered in this study.
Therefore, it is important to address this relationship in the context of the pandemic, as well as its impact on
mental health and other developmental outcomes (e.g., social and emotional competencies).

Data availability
The data that supported the findings of this study is available upon request to the corresponding author. The data
is not publicly available due to privacy or ethical restrictions.

Received: 4 May 2023; Accepted: 25 September 2023
Published online: 29 September 2023

References

1. Penninx, B. W.]. H.,, Benros, M. E., Klein, R. S. & Vinkers, C. H. How COVID-19 shaped mental health: From infection to pandemic
effects. Nat. Med. 28(10), 2027-2037. https://doi.org/10.1038/s41591-022-02028-2 (2022).

2. Loades, M. E. et al. Rapid systematic review: The impact of social isolation and loneliness on the mental health of children and
adolescents in the context of COVID-19. J. Am. Acad. Child Adolesc. Psychiatry 59(11), 1218-1239.e3. https://doi.org/10.1016/j.
jaac.2020.05.009 (2020).

3. Ueno, K. Sexual orientation and psychological distress in adolescence: Examining interpersonal stressors and social support
processes. Soc. Psychol. Q. 68(3), 258-277. https://doi.org/10.1177/019027250506800305 (2005).

4. Bera, L., Souchon, M., Ladsous, A., Colin, V. & Lopez-Castroman, J. Emotional and behavioral impact of the COVID-19 epidemic
in adolescents. Curr. Psychiatry Rep. 24(1), 37-46. https://doi.org/10.1007/s11920-022-01313-8 (2022).

Scientific Reports |

(2023) 13:16376 | https://doi.org/10.1038/s41598-023-43497-w nature portfolio


https://doi.org/10.1038/s41591-022-02028-2
https://doi.org/10.1016/j.jaac.2020.05.009
https://doi.org/10.1016/j.jaac.2020.05.009
https://doi.org/10.1177/019027250506800305
https://doi.org/10.1007/s11920-022-01313-8

www.nature.com/scientificreports/

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.
28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

. Gotlib, I. H. et al. Effects of the COVID-19 pandemic on mental health and brain maturation in adolescents: Implications for

analyzing longitudinal data. Biol. Psychiatry Glob. Open Sci. https://doi.org/10.1016/j.bpsgos.2022.11.002 (2022).

. Barzeva, S. A,, Richards, J. S., Meeus, W. H. J. & Oldehinkel, A. J. The social withdrawal and social anxiety feedback loop and the

role of peer victimization and acceptance in the pathways. Dev. Psychopathol. 32(4), 1402-1417. https://doi.org/10.1017/S0954
579419001354 (2020).

. Gazelle, H. Two models of the development of social withdrawal and social anxiety in childhood and adolescence: Progress and

blind spots. Children 9(5), 734. https://doi.org/10.3390/children9050734 (2022).

. Rubin, K. H., Coplan, R. J. & Bowker, J. C. Social withdrawal in childhood. Annu. Rev. Psychol. 60(1), 141-171. https://doi.org/10.

1146/annurev.psych.60.110707.163642 (2009).

. Barzeva, S. A, Meeus, W. H. J. & Oldehinkel, A. J. Social withdrawal in adolescence and early adulthood: Measurement issues,

normative development, and distinct trajectories. J. Abnorm. Child Psychol. 47(5), 865-879. https://doi.org/10.1007/s10802-018-
0497-4 (2019).

Rubin, K. H. & Burgess, K. B. Social withdrawal and anxiety. In The Developmental Psychopathology of Anxiety (eds Vasey, M. W.
& Dadds, M. R.) 407-434 (Oxford University Press, 2001). https://doi.org/10.1093/med:psych/9780195123630.003.0018.
Bowker, J. C. & White, H. I. Studying peers in research on social withdrawal: Why broader assessments of peers are needed. Child
Dev. Perspect. 15(2), 90-95. https://doi.org/10.1111/cdep.12404 (2021).

Calin, M. E, Sandu, M. L. & Chifoi, M. A. The role of self-esteem in developing social anxiety. Tech. Soc. Sci. J. 26, 543-559. https://
doi.org/10.47577/tssj.v26i1.5364 (2021).

Blote, A. W, Miers, A. C., Heyne, D. A. & Westenberg, P. M. Social anxiety and the school environment of adolescents. In Social
Anxiety and Phobia in Adolescents (eds Ranta, K. et al.) 151-181 (Springer International Publishing, 2015). https://doi.org/10.
1007/978-3-319-16703-9_7.

Spence, S. H. & Rapee, R. M. The etiology of social anxiety disorder: An evidence-based model. Behav. Res. Ther. 86, 50-67. https://
doi.org/10.1016/j.brat.2016.06.007 (2016).

Karasewich, T. A. & Kuhlmeier, V. A. Trait social anxiety as a conditional adaptation: A developmental and evolutionary framework.
Dev. Rev. 55, 100886. https://doi.org/10.1016/j.dr.2019.100886 (2020).

Polanczyk, G. V,, Salum, G. A,, Sugaya, L. S., Caye, A. & Rohde, L. A. Annual research review: A meta-analysis of the worldwide
prevalence of mental disorders in children and adolescents. J. Child Psychol. Psychiatry 56(3), 345-365. https://doi.org/10.1111/
jcpp.12381 (2015).

Bléte, A. W, Miers, A. C. & Westenberg, P. M. Concurrent and prospective associations between social anxiety and responses to
stress in adolescence. Res. Child Adolesc. Psychopathol. 50(5), 659-668. https://doi.org/10.1007/s10802-021-00880-3 (2022).
Long, E. et al. Mental health disorders and adolescent peer relationships. Soc. Sci. Med. 253, 112973. https://doi.org/10.1016/j.
socscimed.2020.112973 (2020).

Aderka, I. M., Gillihan, S. J., McLean, C. P. & Foa, E. B. The relationship between posttraumatic and depressive symptoms during
prolonged exposure with and without cognitive restructuring for the treatment of posttraumatic stress disorder. J. Consult. Clin.
Psychol. 81(3), 375-382. https://doi.org/10.1037/a0031523 (2013).

Leigh, E. & Clark, D. M. Understanding social anxiety disorder in adolescents and improving treatment outcomes: Applying the
cognitive model of Clark and Wells (1995). Clin. Child Fam. Psychol. Rev. 21(3), 388-414. https://doi.org/10.1007/s10567-018-
0258-51 (2018).

van Loon, A. W. G. et al. Prepandemic risk factors of COVID-19-related concerns in adolescents during the COVID-19 pandemic.
J. Res. Adolesc. 31, 531-545. https://doi.org/10.1111/jora.12651 (2021).

van Loon, A. W. G. et al. Trajectories of adolescent perceived stress and symptoms of depression and anxiety during the COVID-19
pandemic. Sci. Rep. 12, 15957. https://doi.org/10.1038/s41598-022-20344-y (2022).

Ho, J. T. K. & Moscovitch, D. A. The moderating effects of reported pre-pandemic social anxiety, symptom impairment, and cur-
rent stressors on mental health and affiliative adjustment during the first wave of the COVID-19 pandemic. Anxiety Stress Coping
35(1), 86-100. https://doi.org/10.1080/10615806.2021.1946518 (2022).

Ranta, K., Aalto-Setild, T., Heikkinen, T. & Kiviruusu, O. Social anxiety in Finnish adolescents from 2013 to 2021: Change from
pre-COVID-19 to COVID-19 era, and mid-pandemic correlates. Soc. Psychiatry Psychiatr. Epidemiol. https://doi.org/10.1007/
$00127-023-02466-4 (2023).

Kamalou, S., Shaughnessy, K. & Moscovitch, D. A. Social anxiety in the digital age: The measurement and sequelae of online
safety-seeking. Comput. Hum. Behav. 90, 10-17. https://doi.org/10.1016/j.chb.2018.08.023 (2019).

Pietrabissa, G. & Simpson, S. G. Psychological consequences of social isolation during COVID-19 outbreak. Front. Psychol. https://
doi.org/10.3389/fpsyg.2020.02201 (2020).

Rosenberg, M. Society and the Adolescent Self-Image Revised. (Wesleyan University Press, 1989).

Wu, X, Qi, J. & Zhen, R. Bullying victimization and adolescents’ social anxiety: Roles of shame and self-esteem. Child Indic. Res.
14(2), 769-781. https://doi.org/10.1007/s12187-020-09777-x (2021).

Marsh, H. W. Global self-esteem: Its relation to specific facets of self-concept and their importance. J. Pers. Soc. Psychol. 51(6),
1224-1236. https://doi.org/10.1037/0022-3514.51.6.1224 (1986).

Marsh, H. W. & Craven, R. G. Reciprocal effects of self-concept and performance from a multidimensional perspective: Beyond
seductive pleasure and unidimensional perspectives. Perspect. Psychol. Sci. 1(2), 133-163. https://doi.org/10.1111/j.1745-6916.
2006.00010.x (2006).

Marsh, H. W. & O’Mara, A. Reciprocal effects between academic self-concept, self-esteem, achievement, and attainment over seven
adolescent years: Unidimensional and multidimensional perspectives of self-concept. Pers. Soc. Psychol. Bull. 34(4), 542-552.
https://doi.org/10.1177/0146167207312313 (2008).

Shavelson, R. J., Hubner, J. J. & Stanton, G. C. Self-concept: Validation of construct interpretations. Rev. Educ. Res. 46(3), 407-441.
https://doi.org/10.3102/00346543046003407 (1976).

Coelho, V. A., Marchante, M., & Romiao, A. M. Adolescents’ trajectories of social anxiety and social withdrawal: Are they influenced
by traditional bullying and cyberbullying roles? Contemp. Educ. Psychol. 69, 102053. https://doi.org/10.1016/j.cedpsych.2022.
102053 (2022).

Gorrese, A. & Ruggieri, R. Peer attachment and self-esteem: A meta-analytic review. Pers. Individ. Differ. 55(5), 559-568. https://
doi.org/10.1016/j.paid.2013.04.025 (2013).

Hawes, M. T., Szenczy, A. K., Klein, D. N., Hajcak, G. & Nelson, B. D. Increases in depression and anxiety symptoms in adolescents
and young adults during the COVID-19 pandemic. Psychol. Med. 52(14), 3222-3230. https://doi.org/10.1017/500332917200053
58 (2022).

Preston, A. J. & Rew, L. Connectedness, self-esteem, and prosocial behaviors protect adolescent mental health following social
isolation: A systematic review. Issues Ment. Health Nurs. 43(1), 32-41. https://doi.org/10.1080/01612840.2021.1948642 (2022).
Yuan, Y. et al. The Association between loneliness and social avoidance among the college students of China: Mediation of depres-
sion and regulation by self-esteem. PREPRINT (Version 1) available at Research Square. https://doi.org/10.21203/rs.3.rs-26776
41/v1 (2023).

Delelis, G. Deleterious effects of unchosen solitude on adolescents’ mental and social health: The moderating role of self-esteem.
Scand. J. Psychol. https://doi.org/10.1111/sjop.12930 (2023).

Scientific Reports |

(2023) 13:16376 | https://doi.org/10.1038/s41598-023-43497-w nature portfolio


https://doi.org/10.1016/j.bpsgos.2022.11.002
https://doi.org/10.1017/S0954579419001354
https://doi.org/10.1017/S0954579419001354
https://doi.org/10.3390/children9050734
https://doi.org/10.1146/annurev.psych.60.110707.163642
https://doi.org/10.1146/annurev.psych.60.110707.163642
https://doi.org/10.1007/s10802-018-0497-4
https://doi.org/10.1007/s10802-018-0497-4
https://doi.org/10.1093/med:psych/9780195123630.003.0018
https://doi.org/10.1111/cdep.12404
https://doi.org/10.47577/tssj.v26i1.5364
https://doi.org/10.47577/tssj.v26i1.5364
https://doi.org/10.1007/978-3-319-16703-9_7
https://doi.org/10.1007/978-3-319-16703-9_7
https://doi.org/10.1016/j.brat.2016.06.007
https://doi.org/10.1016/j.brat.2016.06.007
https://doi.org/10.1016/j.dr.2019.100886
https://doi.org/10.1111/jcpp.12381
https://doi.org/10.1111/jcpp.12381
https://doi.org/10.1007/s10802-021-00880-3
https://doi.org/10.1016/j.socscimed.2020.112973
https://doi.org/10.1016/j.socscimed.2020.112973
https://doi.org/10.1037/a0031523
https://doi.org/10.1007/s10567-018-0258-51
https://doi.org/10.1007/s10567-018-0258-51
https://doi.org/10.1111/jora.12651
https://doi.org/10.1038/s41598-022-20344-y
https://doi.org/10.1080/10615806.2021.1946518
https://doi.org/10.1007/s00127-023-02466-4
https://doi.org/10.1007/s00127-023-02466-4
https://doi.org/10.1016/j.chb.2018.08.023
https://doi.org/10.3389/fpsyg.2020.02201
https://doi.org/10.3389/fpsyg.2020.02201
https://doi.org/10.1007/s12187-020-09777-x
https://doi.org/10.1037/0022-3514.51.6.1224
https://doi.org/10.1111/j.1745-6916.2006.00010.x
https://doi.org/10.1111/j.1745-6916.2006.00010.x
https://doi.org/10.1177/0146167207312313
https://doi.org/10.3102/00346543046003407
https://doi.org/10.1016/j.cedpsych.2022.102053
https://doi.org/10.1016/j.cedpsych.2022.102053
https://doi.org/10.1016/j.paid.2013.04.025
https://doi.org/10.1016/j.paid.2013.04.025
https://doi.org/10.1017/S0033291720005358
https://doi.org/10.1017/S0033291720005358
https://doi.org/10.1080/01612840.2021.1948642
https://doi.org/10.21203/rs.3.rs-2677641/v1
https://doi.org/10.21203/rs.3.rs-2677641/v1
https://doi.org/10.1111/sjop.12930

www.nature.com/scientificreports/

39. Boulton, M. J. & Macaulay, P. J. R. Does authentic self-esteem buffer the negative effects of bullying victimization on social anxi-
ety and classroom concentration? Evidence from a short-term longitudinal study with early adolescents. Br. J. Educ. Psychol. 93,
500-512. https://doi.org/10.1111/bjep.12573 (2023).

40. Coelho, V. A,, Sousa, V. & Marchante, M. Development and validation of the social and emotional competencies evaluation ques-
tionnaire. J. Educ. Dev. Psychol. 5(1), p139. https://doi.org/10.5539/jedp.v5n1p139 (2015).

41. Coelho, V. A, Sousa, V. & Marchante, M. Social and emotional competencies evaluation questionnaire—teacher’s version: Valida-
tion of a short form. Psychol. Rep. 119(1), 221-236. https://doi.org/10.1177/0033294116656617 (2016).

42. Fontaine, A. M. Desenvolvimento do conceito de si préprio e realizagdo escolar na adolescéncia. https://repositorio-aberto.up.pt/
handle/10216/97128 (1991).

43. Marsh, H. W. Academic self-concept: Theory, measurement, and research. In The Self in Social Perspective (ed. Suls, J. M.) 59-98
(Lawrence Erlbaum Associates, Inc., 1993).

44. Kogir, K. et al. Predictors of self-reported and peer-reported victimization and bullying behavior in early adolescents: The role
of school, classroom, and individual factors. Eur. J. Psychol. Educ. 35(2), 381-402. https://doi.org/10.1007/s10212-019-00430-y
(2020).

45. Bliese, P. D., Maltarich, M. A. & Hendricks, J. L. Back to basics with mixed-effects models: Nine take-away points. J. Bus. Psychol.
33(1), 1-23. https://doi.org/10.1007/s10869-017-9491-z (2018).

46. Chaabane, S., Doraiswamy, S., Chaabna, K., Mamtani, R. & Cheema, S. The impact of COVID-19 school closure on child and
adolescent health: A rapid systematic review. Children 8(5), 415. https://doi.org/10.3390/children8050415 (2021).

47. Guessoum, S. B. et al. Adolescent psychiatric disorders during the COVID-19 pandemic and lockdown. Psychiatry Res. 291, 113264.
https://doi.org/10.1016/j.psychres.2020.113264 (2020).

48. Gazelle, H. & Rubin, K. H. Social withdrawal and anxiety in childhood and adolescence: Interaction between individual tenden-
cies and interpersonal learning mechanisms in development: Introduction to the special issue. J. Abnorm. Child Psychol. 47(7),
1101-1106. https://doi.org/10.1007/s10802-019-00557-y (2019).

49. Asher, M., Asnaani, A. & Aderka, I. M. Gender differences in social anxiety disorder: A review. Clin. Psychol. Rev. 56, 1-12. https://
doi.org/10.1016/j.cpr.2017.05.004 (2017).

50. Bleidorn, W. et al. Age and gender differences in self-esteem—A cross-cultural window. J. Pers. Soc. Psychol. 111(3), 396-410.
https://doi.org/10.1037/pspp0000078 (2016).

51. Murray, A. L. et al. Sex/gender differences in individual and joint trajectories of common mental health symptoms in early to
middle adolescence. JCPP Adv. https://doi.org/10.1002/jcv2.12057 (2022).

52. Greenberg, J. et al. Why do people need self-esteem? Converging evidence that self-esteem serves an anxiety-buffering function.
J. Pers. Soc. Psychol. 63(6), 913-922. https://doi.org/10.1037/0022-3514.63.6.913 (1992).

53. Rossi, A. et al. The anxiety-buffer hypothesis in the time of COVID-19: When self-esteem protects from the impact of loneliness
and fear on anxiety and depression. Front. Psychol. 10, 1093. https://doi.org/10.3389/fpsyg.2020.02177 (2020).

54. Skeen, S. et al. Adolescent mental health program components and behavior risk reduction: A meta-analysis. Pediatrics 144(2),
€20183488. https://doi.org/10.1542/peds.2018-3488 (2019).

55. Fiorilli, C., Grimaldi Capitello, T., Barni, D., Buonomo, I. & Gentile, S. Predicting adolescent depression: The interrelated roles of
self-esteem and interpersonal stressors. Front. Psychol. 10, 565. https://doi.org/10.3389/fpsyg.2019.00565 (2019).

56. Goto, R. et al. Time trends in emotional well-being and self-esteem in children and adolescents during the COVID-19 pandemic.
Child Adolesc. Psychiatry Ment. Health 16(1), 89. https://doi.org/10.1186/s13034-022-00525-3 (2022).

57. Morales, S. et al. Which anxious adolescents were most affected by the COVID-19 pandemic?. Clin. Psychol. Sci. 10(6), 1044-1059.
https://doi.org/10.1177/21677026211059524 (2022).

58. Morrissette, M. School closures and social anxiety during the COVID-19 pandemic. J. Am. Acad. Child. Adolesc. Psychiatry 60(1),
6-7. https://doi.org/10.1016/j.jaac.2020.08.436 (2021).

Acknowledgements

We would like to acknowledge the adolescents for their participation and all the schools, teachers, and families
for their collaboration in this study. This work was conducted at the Centro de Investigagio em Psicologia para
o0 Desenvolvimento (Psychology for Development Research Centre), Lusiada University-Porto, and supported
by national funds through the Portuguese Foundation for Science and Technology, I.P., under Project UID/
PSI1/04375/2020.

Author contributions

S.C., M.S., M.M. and V.A.C. conceived the research question of this study. S.C. and M.S. wrote the first draft of
the manuscript. M.M. and V.A.C. were involved in the recruitment and assessment of the participants. V.A.C.
developed the analysis plan and is the principal investigator of the larger project. All authors critically revised
the manuscript and approved the final version.

Competing interests
The authors declare no competing interests.

Additional information
Supplementary Information The online version contains supplementary material available at https://doi.org/
10.1038/541598-023-43497-w.

Correspondence and requests for materials should be addressed to V.A.C.
Reprints and permissions information is available at www.nature.com/reprints.

Publisher’s note Springer Nature remains neutral with regard to jurisdictional claims in published maps and
institutional affiliations.

Scientific Reports |

(2023) 13:16376 | https://doi.org/10.1038/s41598-023-43497-w nature portfolio


https://doi.org/10.1111/bjep.12573
https://doi.org/10.5539/jedp.v5n1p139
https://doi.org/10.1177/0033294116656617
https://repositorio-aberto.up.pt/handle/10216/97128
https://repositorio-aberto.up.pt/handle/10216/97128
https://doi.org/10.1007/s10212-019-00430-y
https://doi.org/10.1007/s10869-017-9491-z
https://doi.org/10.3390/children8050415
https://doi.org/10.1016/j.psychres.2020.113264
https://doi.org/10.1007/s10802-019-00557-y
https://doi.org/10.1016/j.cpr.2017.05.004
https://doi.org/10.1016/j.cpr.2017.05.004
https://doi.org/10.1037/pspp0000078
https://doi.org/10.1002/jcv2.12057
https://doi.org/10.1037/0022-3514.63.6.913
https://doi.org/10.3389/fpsyg.2020.02177
https://doi.org/10.1542/peds.2018-3488
https://doi.org/10.3389/fpsyg.2019.00565
https://doi.org/10.1186/s13034-022-00525-3
https://doi.org/10.1177/21677026211059524
https://doi.org/10.1016/j.jaac.2020.08.436
https://doi.org/10.1038/s41598-023-43497-w
https://doi.org/10.1038/s41598-023-43497-w
www.nature.com/reprints

www.nature.com/scientificreports/

Open Access This article is licensed under a Creative Commons Attribution 4.0 International

License, which permits use, sharing, adaptation, distribution and reproduction in any medium or
format, as long as you give appropriate credit to the original author(s) and the source, provide a link to the
Creative Commons licence, and indicate if changes were made. The images or other third party material in this
article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line to the
material. If material is not included in the article’s Creative Commons licence and your intended use is not
permitted by statutory regulation or exceeds the permitted use, you will need to obtain permission directly from
the copyright holder. To view a copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.

© The Author(s) 2023

Scientific Reports |  (2023) 13:16376 | https://doi.org/10.1038/s41598-023-43497-w nature portfolio


http://creativecommons.org/licenses/by/4.0/

	Trajectories of social withdrawal and social anxiety and their relationship with self-esteem before, during, and after the school lockdowns
	Social withdrawal and social anxiety and the effect of the lockdowns
	Self-esteem, social withdrawal, and social anxiety
	The current study
	Method
	Participants
	Measures
	Social withdrawal and social anxiety
	Self-esteem
	School and classroom characteristics

	Procedure
	Data analyses

	Results
	Self-esteem, social withdrawal and social anxiety before, during, and after the closure of schools
	Trajectories of social withdrawal and social anxiety
	The association between self-esteem and social withdrawal and social anxiety

	Discussion
	References
	Acknowledgements


