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Abstract
The COVID-19 pandemic has touched the lives of adolescents around the world. This short-term longitudinal, observational 
study followed 1,334 adolescents (11–17 yo) to investigate whether social-ecological resilience relates to intra- and inter-personal 
resources and/or the caregiver relationship relates to changes in internalizing symptoms during five stressful weeks of COVID-
19 lockdown in Perú. In this work, we contextualize social-ecological resilience in relation to culturally-relevant personal and 
caregiver resources that youth can use to adapt to stressful situations. We found that adolescents who reported higher levels  
of personal, caregiver, and overall resilience had lower levels of anxiety and depressive symptoms at week six. We also find 
that personal, caregiver, and overall resilience moderated the change in anxiety symptoms from week 6 to week 11 of lockdown 
in 2020. Our findings underscore the importance of social-ecological resilience related to both intra/interpersonal resources  
and the caregiver relationship for minimizing the harmful impacts of COVID-19 on adolescent internalizing symptoms.

Keywords Resilience · Adolescence · Anxiety · Depression · LMICs · COVID-19 pandemic

Introduction

Adolescents under Lockdown

The COVID-19 pandemic and associated lockdowns con-
stitute extreme, prolonged stressors of uncertain duration 
and unprecedented magnitude for adolescents around the 
world. Lockdown measures in response to COVID-19 
have impacted adolescents through school closures, the 

need to stay at home with family, and separation from 
peers and friends. Although the pandemic is global in 
scale, it has affected different communities and coun-
tries in different ways. In Perú, a very stringent lockdown 
was put in place for the first 100 days of the pandemic 
(Alvarez-Risco et al., 2020; Presidency of the Council 
of Ministers, 2020a, b; Dyer, 2020). Unlike many other 
countries, children and adolescents were prohibited 
from leaving the house and seeing their friends, or other 
members of the family. Stringent lockdowns in Perú were 
enforced by military personnel who were patrolling the 
streets (Presidency of the Council of Ministers, 2020a, 
b). Perú also has suffered a high number of case counts 
and deaths as well as significant economic ramifica-
tions (Munayco et al., 2020; Peruvian Health Ministry,  
2020).

While young people might not be as physically affected 
by the COVID-19 virus (Zare-Zardini et al., 2020), adoles-
cents may be particularly vulnerable to experiencing adverse 
mental health effects of the lockdown. Adolescence is an 
important period of social cognitive development charac-
terized by developing mentalizing abilities, exploration of 
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identity, peer integration, romantic interests and increas-
ing independence and autonomy (Nelson et al., 2016). The 
combination of a global public health crisis, economic 
recession, sudden isolation, and remote instruction due to 
COVID-19 can compromise opportunities for face-to-face 
social interaction, general sociability, relationships, and, in 
turn, adolescent well-being (Golberstein et al., 2020; Loades 
et al., 2020). These effects may be exacerbated by or due, in 
part, to vulnerability to mental health problems during this 
period of development (Pfeifer & Allen, 2021). For exam-
ple, mood and anxiety disorders – two of the most common 
mental health disorders – typically emerge in mid- to late-
adolescence (Kessler et al., 2007b; Solmi et al., 2022). Dur-
ing adolescence, girls display higher rates of depression and 
anxiety than boys and older adolescents have higher rates 
of depression and anxiety than their younger counterparts 
(Ghandour et al., 2019; Kessler et al., 2007a; Patton et al., 
2014; Thapar et al., 2012). Furthermore, recent data sug-
gests that COVID-19-related lockdowns and school closures 
may contribute to anxiety and depression in adolescence 
(Barendse et al., 2021; Smirni et al., 2020).

To contextualize the potential effect of these lockdown 
orders on the well-being of Peruvian adolescents, we can 
consider several theoretical and empirical perspectives. 
Developmentally, adolescence is a time of reorientation 
away from parents towards peers (Nelson et al., 2016) and 
a period of social and identity exploration during which, 
along with a drive for connectedness with peers, there is a 
high desire for expanding autonomy (Fuligni, 2019). Yet 
adolescence encompasses a broad age range (Sawyer et al., 
2018), and is not a monolith; thus, adolescents in differ-
ent developmental stages will likely have different needs 
and may be differentially impacted by the lockdown. For 
example, it is possible that older adolescents might more 
accurately comprehend the magnitude of the lockdown, but, 
they may also have more autonomy in online social commu-
nication – allowing them to more effectively communicate 
with friends through digital means. While older adolescents 
may be more vulnerable to mental health problems, they 
might also be better able to draw on resources to make them 
resilient in the face of adversity. Thus, it is important to 
investigate differences across the adolescent age range both 
in terms of vulnerability to internalizing symptoms during 
lockdown, as well as potentially differential sources of resil-
ience for younger compared to older adolescents.

Social‑ecological Resilience

Researchers have called for more longitudinal research on 
risk and resilience in adolescents particularly amidst the 
stressful COVID-19 lockdown (Dvorsky et al., 2021). Due 
to the global nature of the pandemic, it is important to have a 
contextualized approach that takes into account the “cultural 

and national ecologies” of youth development (Hussong 
et al., 2021). Measures of resilience have often focused on 
the identification of personal characteristics that allow indi-
viduals to overcome, and even thrive, in the face of stressors 
and adversity (Guazzelli Williamson et al., 2021; Dulin et al., 
2018; Connor & Davidson, 2003). However, this approach 
might overlook important cultural and contextual factors that 
are related to positive coping under conditions of adversity 
(Ungar, 2006, 2018; Guazzelli Williamson et al., 2021; Dulin 
et al., 2018). Social-ecological resilience refers to culturally-
relevant personal and caregiver resources that youth can use 
to adapt to stressful situations. Personal resilience refers 
to intrapersonal and interpersonal resources to cope with a 
stressor (Resilience Research Centre, 2018). Caregiver resil-
ience pertains to “characteristics associated with the impor-
tant relationships shared with either primary caregiver or a 
partner or a family” including the degree to which adoles-
cents feel connected to a parent or caregiver, receive support 
from family during difficult times and feel a sense of security 
when with family (Resilience Research Centre, 2018). Shift-
ing away from individual traits that might be protective in 
the face of adversity, the social-ecological model emphasizes 
the individual’s ability to navigate towards resources in their 
environment and negotiate for these resources to be provided 
(Ungar, 2008). The abilities to navigate and negotiate for psy-
chological, social, cultural and physical resources will also be 
affected by individual maturation of physical and cognitive 
processes (Ungar, 2012). In shifting the focus away from indi-
vidual traits towards systemic and dynamic processes, this 
project seeks to use a social-ecological resilience framework 
to expand upon previously reported concepts of adolescent 
development which are largely decontextualized from socio-
cultural factors (Ungar, 2008).

While intra/interpersonal sources of resilience – including 
social support, peer relationships, autonomy, and education 
– typically become increasingly important across adolescence, 
lockdown may uniquely challenge these dynamics due to 
limited peer contact, online education, and increased interac-
tions with caregivers. Research suggests that caregivers play 
an important role in protecting against adverse mental health 
outcomes in adolescents, particularly in relation to anxiety 
and depression (Butterfield et al., 2021).

Cultural contextual factors may also offer protection from  
adversity. Due to a collectivistic culture for example,  
Peruvian cultural norms and values might have protective 
effects in coping with physical isolation in spite of a strin-
gent lockdown, high case and death count, and an economic 
recession. While this is not a cross-cultural study that would 
allow us to dissect this question, here we take a first step in 
enriching and diversifying existing literature on the topic by 
investigating a large sample of low- to middle-class youth in 
secondary schools in Perú who did have access to continued 
remote instruction.
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The Present Study

In this short-term longitudinal study, we investigated inter-
nalizing symptoms and social-ecological resilience among 
Peruvian adolescents from low- to middle-income urban set-
tings during a critical five week period of intense COVID-
19 lockdown. We pre-registered the hypotheses that social- 
ecological resilience would temper potential increases in 
depressive and anxiety symptoms. We also predicted that 
this effect would be stronger among girls compared to boys. 
We further pre-registered our plans to conduct exploratory 
analyses to examine the potentially moderating role of car-
egiver and personal sources of resilience – and moderation of 
resilience’s impact by school grade level and sex.

The goals of the present study were to 1) investigate 
whether there were differential rates of anxiety and depres-
sion among adolescents between the ages of 11 and 17 dur-
ing early stages of a very stringent lockdown, and 2) assess 
whether different sources of resilience were differentially 
protective against anxiety or depression in a population of 
secondary school students in Perú.

Methods

Participants

A detailed account of the protocol of the larger study from 
which this subsample was extracted is described elsewhere 
(Magis-Weinberg et al., 2021). Data were collected starting 
from the sixth week of lockdown in Perú, in April 2020, 
to the 11th week of lockdown, in May 2020 (see Fig. 1 
for timeline). Notably, this five week period captured the 
peak of the initial COVID-19 stressor as it coincided with 
the strictest days of lockdown in Perú–the first 100 days 
of lockdown–in which the country declared a nation-wide 

state of emergency. Students continued to have access to 
remote instruction during this time. Participants came from 
63 Innova Schools across Perú. Innova is a “network of 
private schools designed to support students of emerging 
middle-class families in Latin America” (Magis-Weinberg 
et al., 2021; Wente et al., 2019). While we did not collect 
socioeconomic status (SES) data for individual participants, 
at a school network level, 70% of students are in the third 
(middle) SES quintile for Perú and 29% are in the second 
SES quintile. We did not collect data on race/ethnicity at an 
individual level. However, our sample generally reflects the 
ethnic/racial breakdown of Peruvian youth, oversampling 
from the mestizo population. According to the Peruvian 
National Institute on Statistics and Informatics in 2015, 57% 
of the Peruvian population self-identified as mestizo, 20% 
as quechua, 5% as white, 2% as aymara, 2% as black, 1% as 
native, 8% doesn’t know and 5% as other (Instituto Nacional 
de Estadística e Informática, 2017). The schools have fewer 
indigenous or White students than the general population 
given the focus of Innova Schools on low and middle income 
students, and the fact that racial identification and SES are 
very intertwined in Latin America (Telles & Paschel, 2014). 
Thus, the sample presented here consists of low- and middle-
income students attending the Innova Schools in Perú who 
continued to receive remote instruction during the pandemic.

Questionnaires were delivered remotely via Qualtrics as 
part of a six-week digital citizenship intervention consist-
ing of a curriculum designed to promote well-being and 
healthy technology use during the COVID-19 lockdown 
(Magis-Weinberg et al., 2021). Participants provided demo-
graphic information as well as self-report surveys of inter-
nalizing symptoms, resilience, and digital media use. Parents 
were notified of the digital citizenship intervention ahead 
of time by the schools and were allowed to remove their 
children from the study at any time. The University of Cali-
fornia, Berkeley’s human subjects committee granted ethics 

Fig. 1  Study timeline expressed 
in weeks of lockdown. Data was 
collected on the sixth, tenth and 
eleventh weeks of lockdown. 
There are no baseline measure-
ments before the lockdown
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approval for this study. Passive consent was obtained from 
parents, and verbal passive assent was obtained from stu-
dents (i.e. teachers reminded students that they only needed 
to click on the Qualtrics link if they wanted to participate). 
All study questions with the exception of demographics 
could be skipped and students were informed that they could 
stop at any point. Following data cleaning and processing 
from a sample of 1398 participants, the final sample con-
sisted of 1334 students (58.2% girls) between sixth and 11th 
grade. Included participants were an average of 13.54 years 
old (range = 10.92–17.41).

Measures

All measures were administered in Spanish. A detailed 
description of all measures and English translations can 
be found in the Open Science Framework (https:// osf. io/ 
c8n65/).

Depressive symptoms were assessed via the Patient Health 
Questionnaire-2 (PHQ-2; Kroenke et al., 2003) twice (dur-
ing weeks six and 11). This two-item questionnaire asked 
participants to respond to items asking how often, over the 
last two weeks, participants had “little interest or pleasure 
in doing things” and been “feeling down, depressed or hope-
less.” Responses to each item were recorded on a four-point 
Likert scale, ranging from “not at all” to “nearly every day”. 
Item responses were summed to produce a raw score, rang-
ing from zero to six, with a score of three indicating that a 
diagnosis of major depressive disorder is likely. In our sam-
ple, Spearman Brown’s reliability was 0.51. The PHQ-2 has 
been used in studies around the world including in studies 
of health and well-being during the COVID-19 pandemic 
(Gelaye et al., 2016; Kroenke et al., 2003; Löwe et al., 2005; 
Nelson et al., 2020). A meta-analysis comprised of samples 
of adolescents and adults has found the pooled sensitivity of 
the PHQ-2 to be 0.76 (95% CI = 0.68–0.82) and its speci-
ficity to be 0.87 (95% CI–0.82–0.90) (Manea et al., 2016).

Anxiety symptoms were assessed via the four-item Patient-
Reported Outcomes Measurement Information System Short 
Form v1.0–Anxiety 4a (PROMIS; Pilkonis et al., 2011) twice 
(during weeks six and 11). The PROMIS is a four-item self-
report scale in which subjects report on their anxious moods 
and behaviors over the past seven days on a five-point scale 
(ranging from one for “never” to five for “always”). In our sam-
ple, Cronbach’s alpha was 0.66. The PROMIS anxiety measure 
is a common, well-validated screener that has been shown to 
be sensitive to change in anxiety symptoms (Pilkonis et al., 
2011; Schalet et al., 2016). In a racially/ethnically diverse sam-
ple, the PROMIS-anxiety has displayed a Chronbach’s alpha of 
0.97 (Teresi et al., 2016). Symptom levels, including normal, 
mild, moderate and severe levels, were calculated in accord-
ance with the thresholds provided by the PROMIS handbook 

(https:// www. healt hmeas ures. net/ score- and- inter pret/ inter pret- 
scores/ promis/ promis- score- cut- points).

Social-ecological resilience was assessed during week 10 
via the 17-item Rasch-validated Revised Child and Youth 
Resilience Measure (CYRM-R) consisting of two subscales 
(personal resilience and caregiver resilience) (Jefferies et al., 
2019). Caregiver resilience “relates to characteristics asso-
ciated with the important relationships shared with either 
primary caregiver or a partner or a family” (Jefferies et al., 
2019). These include a sense of security when with family, 
getting support from family when experiencing difficulties 
and feeling connected to a parent or caregiver. Personal resil-
ience refers to intrapersonal and interpersonal resources to 
cope with a stressor. These include aspects of sociability and 
likability and features including the opportunity to demon-
strate one’s capability, the value of education to an individ-
ual, and one’s attachment to their cultural or family heritage. 
The CYRM-R is a measure of social-ecological resilience 
that recognizes two main dimensions in an individual’s social 
ecology for adjusting to adversity (Jefferies et al., 2019).

The CYRM-R is an appropriate measure across multiple con-
texts and cultures and contains items obtained from the Interna-
tional Resilience Project which includes data from 11 countries 
across five continents (Jefferies et al., 2019). Other versions of the 
CYRM have been used in Spanish with youth in Chile (Caqueo-
Urízar et al., 2021, CYRM-12) and in Spain (Llistosella et al., 
2019, CYRM-32) where the Cronbach’s alpha’s was 0.88. In our 
sample, Cronbach’s alpha for overall resilience was 0.88, Cron-
bach’s alpha for personal resilience was 0.83, and Cronbach’s 
alpha for caregiver resilience was 0.78.

Data Analyses

Pre-registered hypotheses and detailed analyses can be found 
in the Open Science Framework (https:// osf. io/ nzp2w/).

Data Processing Individuals who selected the same answer 
for every CYRM-R item were excluded. Individuals who 
answered at least seven of the ten items on CYRM-R per-
sonal resilience subscale and who answered five out of 
seven items on the CYRM-R caregiver resilience subscale 
were included in the analysis. If participants only answered 
seven, eight, or nine of the ten CYRM-R items in the per-
sonal resilience subscale or five or six items of the seven in 
the caregiver resilience subscale, their scores were imputed 
by calculating an average CYRM-R score based on the ques-
tions that they did answer. Outliers on the CYRM-R were 
winsorized to 1% above the next highest or 1% below the 
next lowest value.

Individuals who did not complete both items on the PHQ-2, 
or the four items on the PROMIS scale, were excluded from 
analyses of the time point (week six or 11) where their data 

https://osf.io/c8n65/
https://osf.io/c8n65/
https://www.healthmeasures.net/score-and-interpret/interpret-scores/promis/promis-score-cut-points
https://www.healthmeasures.net/score-and-interpret/interpret-scores/promis/promis-score-cut-points
https://osf.io/nzp2w/
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were missing. Mixed effects models allowed us to retain partici-
pants with complete PROMIS or PHQ-2 responses for just one 
time point (even if they did not fill out anxious and depressive 
symptoms at both weeks six and 11). Apart from descriptive 
analyses where thresholded cutoffs of depression and anxiety 
were explored, depressive and anxiety symptoms were used 
as continuous measures in all models testing our hypotheses.

Descriptive Analysis All data analyses were conducted in 
R 4.0.2 (R Core Team, 2020) using apaTables to calculate 
mean and standard deviations and bivariate correlations 
between variables (Stanley & Spence, 2018) and compar-
eGroups for group comparisons (Subirana et al., 2014).

Hypothesis Testing Using linear mixed effects models, we 
investigated whether youth-reported ratings of resilience 
moderated the change in subjective youth-ratings of depres-
sive and anxiety symptoms from week six to week 11, and 
whether grade or gender interacted with this relationship. 
Further, we explored whether this relationship differed for 
personal or caregiver resilience.

We tested our hypothesis using a mixed effects model 
comparison approach pre-registered at the Open Science 
Framework (Guazzelli Williamson et al., 2020). Two series 
of mixed-effects models were conducted in parallel, fol-
lowing the same steps, one with anxiety symptoms as the 
outcome variable and the other with depressive symptoms 
as the outcome variable. To account for longitudinal effects 
such as changes between week six and 11, time point was 
included as a fixed effect in all models. Gender and school 
grade were included to test for differences in anxiety and 
depressive symptoms among groups. To test whether the 
magnitude or change of anxiety and depressive symptoms 
was moderated by resilience we tested for CYRM-R (total, 
personal, and caregiver (separately)) and time point interac-
tions. Finally, we tested for three-way interactions between 
sex or grade, CYRM-R, and time point (see Table 1). Resil-
ience scores were mean centered.

All models were fitted with full information maximum 
likelihood estimation. Model fitting was performed using R 
(R Core Team, 2020) and package lme4 (Bates et al., 2020). 
The best fitting model was determined using chi-squared likeli-
hood ratio tests comparing nested models (i.e., each model was 
compared to the next simplest model) as indicated in Table 1.

Results

Descriptive Data

Anxiety Symptoms At week six, 40.5% of adolescents indi-
cated moderate levels of self-reported anxiety symptoms 

and 6.7% indicated severe levels of anxiety symptoms. At 
week six, anxiety symptoms were also significantly higher 
among girls compared to boys (Table 2) (b = 0.59; SE = 
0.1848, t(1329) = 3.215, p = 0.001). There were grade 
differences in anxiety symptoms (Table 3): pairwise com-
parisons revealed 11th graders had higher levels of anxiety 
symptoms compared to sixth graders (b = -1.03, SE = 0.36, 
t(1325) = -2.88, p = 0.047), seventh graders (b = -1.41, 
SE = 0.36, t(1325) = -3.96, p < 0.001), eighth graders (b 
= -1.12, SE = 0.37, t(1325) = -3.08, p = 0.026) and ninth 
graders (b = -1.26, SE = 0.39, t(1325) = -3.25, p = 0.015). 
For boys, anxiety symptoms decreased by week 11 (b = 
-0.78, SE = 0.21, t(2651) = -3.78, p < 0.001) while for girls 
anxiety symptoms remained stable (b = -0.07, SE = 0.18, 
t(2651) = -0.37, p = 0.983; Figure 2).

Depressive Symptoms At week six, 25% of students’ self-
reported depressive symptoms met the screening threshold 
for major depressive disorder. Also at week six, girls had 
significantly higher levels of depressive symptoms compared 
to boys (Table 2) (b = 0.33, SE = 0.08, t(1321) = 4.13, p 
< 0.001), but depressive symptoms did not differ signifi-
cantly by grade (Table 3). Depressive symptoms were stable 
between week six and week 11 for boys (b = -0.01, SE = 
0.09, t(2639) = -0.15, p = 0.999) and girls (b = 0.09, SE = 
0.07, t(2639) = 1.22, p = 0.612, Figure 2).

Resilience Overall resilience (b = 0.05, SE = 0.03, t(1332) 
= 1.46, p = 0.144) and caregiver resilience (b < 0.01, SE 
= 0.03, t(1332) = 0.11, p = 0.910) were not significantly 
higher for girls compared to boys, but personal resilience 
was higher for girls compared to boys (b = 0.08, SE = 0.03, 
t(1332) = 2.51, p = 0.0122).

Models

We explored two main questions: whether different sources 
of resilience (overall, personal, and caregiver) moder-
ated the change in anxiety and depressive symptoms, and 
whether sex or grade interacted with the moderation.

Anxiety Symptoms Comparisons of the models outlined 
in Table 1 revealed four winning models (in parentheses 
we indicate the hypothesis that won). Overall resilience, 
personal resilience, and caregiver resilience moderated the 
change in anxiety symptoms. Overall resilience interacted 
with sex (Hypothesis 2), but not with grade (Hypothesis 3a). 
Subscales (i.e., personal and caregiver resilience) did not 
interact with grade (Hypothesis 4b, Hypothesis 4e).

Participants with higher overall resilience, personal resil-
ience, and caregiver resilience had lower levels of anxiety 
symptoms at week six (Table 4). In addition, participants 
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with higher levels of resilience reported greater decreases 
in anxiety symptoms (Table 4, Fig. 2A). The change was 
similar for all grades (Fig. 3).

Depressive Symptoms Depressive symptoms did not change 
significantly from week six to week 11 in our sample. Nei-
ther overall resilience nor the resilience subscales signifi-
cantly moderated change in depression symptoms. Compari-
sons of the models outlined in Table 1 revealed four winning 
models (in parentheses we indicate the hypothesis that won). 
Overall resilience, personal resilience, and caregiver resil-
ience did not moderate the change in depressive symptoms 
(Hypothesis 3 baseline, Hypothesis 4a, Hypothesis 4d), and 
we did not find an interaction with sex (Baseline) or grade 
(Hypothesis 3 Baseline). Similarly, subscales did not interact 
with grade (Hypothesis 4a, Hypothesis 4d).

There were significant main effects for overall resilience, 
personal resilience, and caregiver resilience on depres-
sive symptoms, but, unlike the analyses of anxiety symp-
toms, overall resilience, personal resilience, and caregiver 

resilience did not significantly moderate change in depres-
sive symptoms (Table 5, Fig. 3).

Discussion

We investigated internalizing symptoms and social-ecological 
resilience in a large sample of low- and middle-income ado-
lescents in Perú during the early and intense stages of the 
COVID-19 pandemic lockdowns. During the sixth week of 
lockdown, we found higher levels of anxiety symptoms for 
girls and for adolescents from higher school grades. Anxiety 
symptoms decreased for boys and remained stable for girls, 
while depressive symptoms did not change significantly across 
time for boys or girls from week six to week 11. Overall resil-
ience, as well as caregiver and personal resilience alone, 
were associated with lower levels of anxiety and depression 
in week six and moderated change in anxiety symptoms, but 
not depressive symptoms, in week 11.

Table 2  Summary descriptives 
table by sex

Boys  Girls  t test
(df)

p

N = 557 N = 777

grade:
  6 127 (22.8%) 167 (21.5%)
  7 137 (24.6%) 165 (21.2%)
  8 102 (18.3%) 156 (20.1%)
  9 78 (14.0%) 105 (13.5%)
  10 70 (12.6%) 105 (13.5%)
  11 43 (7.72%) 79 (10.2%)

anxiety symptoms 9.95 (3.16) 10.5 (3.44) t(1329) = 3.22 0.001
depressive symptoms 1.49 (1.38) 1.82 (1.46) t(1321) = 4.13  < 0.001
caregiver resilience 3.72 (0.58) 3.72 (0.64) t(1332) = 0.11 0.910
personal resilience 3.83 (0.60) 3.91 (0.61) t(1332) = 2.51 0.0122
overall resilience 3.77 (0.54) 3.82 (0.57) t(1332) = 1.46 0.144

Table 3  Summary descriptives table by school grade

Grade refers to school grade at week six

6 7 8 9 10 11 F test (df) p
N = 294 N = 302 N = 258 N = 183 N = 175 N = 122

sex:
boys 127 (43.2%) 137 (45.4%) 102 (39.5%) 78 (42.6%) 70 (40.0%) 43 (35.2%)

  girls 167 (56.8%) 165 (54.6%) 156 (60.5%) 105 (57.4%) 105 (60.0%) 79 (64.8%)
age (years) 11.6 (0.47) 12.60 (0.48) 13.50 (0.48) 14.50 (0.49) 15.40 (0.53) 16.50 (0.49) < 0.001
anxiety symptoms 10.3 (3.37) 9.92 (3.11) 10.20 (3.33) 10.10 (3.22) 10.60 (3.32) 11.30 (3.79) F(5, 1325) = 3.63 0.003
depressive symptoms 1.56 (1.38) 1.63 (1.42) 1.74 (1.47) 1.61 (1.36) 1.81 (1.41) 1.94 (1.61) F(5, 1317) = 1.78 0.113
caregiver resilience 3.80 (0.69) 3.72 (0.61) 3.64 (0.59) 3.73 (0.61) 3.72 (0.57) 3.69 (0.53) F(5, 2662) = 3.93 0.082
personal resilience 3.87 (0.69) 3.84 (0.60) 3.82 (0.59) 3.92 (0.60) 3.94 (0.57) 3.92 (0.51) F(5, 2662) = 2.58 0.245
overall resilience 3.84 (0.64) 3.78 (0.56) 3.73 (0.54) 3.82 (0.55) 3.83 (0.52) 3.80 (0.47) F(5, 2662) = 2.53 0.278
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Internalizing Symptoms

School‑grade Differences in Internalizing Symptoms Com-
pared to younger adolescents, older adolescents reported 
higher rates of symptoms of anxiety, but not depression, in 
the early stages of the COVID-19 pandemic. The positive 

association between anxiety and grade aligns with the gen-
eral developmental pattern, observed in studies before the 
pandemic, of increased internalizing symptoms with age 
throughout adolescence (Ghandour et al., 2019; Kessler 
et al., 2005; 2007b; Merikangas et al., 2010; Thapar et al., 
2012). Internalizing problems during adolescence could be 

Table 4  Parameter estimates 
for the best fitting models 
with anxiety symptoms as an 
outcome

Girls and 6th grade students are reference levels, Hypothesis 3a incorporates overall resilience as a predic-
tor, Hypothesis 4b incorporates personal resilience as a predictor, Hypothesis 4e incorporates caregiver 
resilience as a predictor. All continuous predictors are Girlsmean-centered and scaled by 1 standard devia-
tion. Standard errors are heteroskedasticity robust. Asterisks indicate significance at p < 0.05 (*), p < 0.01 
(**) and p < 0.001 (***). Refer to Table 1 for details on each model

Hypothesis 2 Hypothesis 3a Hypothesis 4b Hypothesis 4e

Intercept 9.94 *** 9.54 *** 9.50 *** 9.57 ***
[9.66, 10.23] [9.14, 9.94] [9.10, 9.90] [9.17, 9.98]

Overall Resilience -0.14 -0.28 **
[-0.43, 0.16] [-0.46, -0.09]

Time Point -0.80 *** -0.36 *** -0.36 *** -0.36 ***
[-1.08, -0.53] [-0.54, -0.18] [-0.54, -0.18] [-0.54, -0.18]

Sex 0.61 ** 0.95 *** 0.97 *** 0.92 ***
[0.24, 0.99] [0.63, 1.28] [0.65, 1.30] [0.60, 1.25]

Overall Resilience: Time Point -0.25 -0.26 **
[-0.54, 0.03] [-0.44, -0.08]

Overall Resilience: Sex  -0.22
[-0.59, 0.16]

Time Point: Sex  0.76 ***
[0.40, 1.12]

Overall Resilience: Time Point: Sex  -0.03
[-0.40, 0.33]

7th grade -0.04 -0.02 -0.05
[-0.53, 0.44] [-0.51, 0.46] [-0.53, 0.44]

8th grade 0.13 0.17 0.12
[-0.37, 0.64] [-0.33, 0.68] [-0.39, 0.63]

9th grade 0.10 0.14 0.07
[-0.46, 0.66] [-0.42, 0.70] [-0.49, 0.63]

10th grade 0.41 0.46 0.37
[-0.15, 0.98] [-0.10, 1.03] [-0.19, 0.94]

11th grade 1.26 *** 1.31 *** 1.22 ***
[0.62, 1.89] [0.67, 1.94] [0.58, 1.86]

Personal Resilience -0.31 **
[-0.49, -0.12]

Personal Resilience: Time Point -0.19 *
[-0.37, -0.01]

Caregiver Resilience -0.21 *
[-0.39, -0.02]

Caregiver Resilience: Time Point -0.28 **
[-0.46, -0.10]

N 2655 2655 2655 2655
N (id) 1334 1334 1334 1334
R2 (fixed) 0.04 0.05 0.04 0.04
R2 (total) 0.56 0.56 0.56 0.56
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intensified during a period of lockdown given the disrup-
tion to normal routine and increased stress. Indeed, cross-
sectional evidence suggests that awareness of COVID-19 is 
associated with anxiety and depression among adolescents, 
with girls and older adolescents at highest risk (Zhou et al., 
2020). An international collaboration (Barendse et al., 2021) 
reported that anxiety symptoms decreased in younger but not 
older adolescents from before to during the first six months 
of the pandemic. Taken together, these studies and ours sug-
gest that older adolescents and girls may be particularly vul-
nerable to anxiety symptoms during lockdown. In this study, 
we used grade instead of age to index development to better 
capture the socio-ecological environment in the educational 
context. For example, given that the school year in Perú had 
just begun when the schools were forced to close, 7th grad-
ers (regardless of age) had just started to meet schoolmates 
and build networks. Similarly, 11th graders (regardless 
of age) had particular concerns about graduation. Future 
research should seek to better characterize these potentially 
differential impacts of pandemic lockdowns across devel-
opmental stages.

Although we do not have data on this sample from before 
the COVID-19 pandemic, at week six, symptoms of both 
anxiety and depression appear to be elevated. Forty percent 
of the sample reported moderate levels of anxiety, and an 
additional six percent of adolescents reported severe anxiety. 
One in every four students met screening criteria for a major 
depressive disorder. The rates of anxiety and depression in 
our sample were substantially higher than both the 2017 
nationally representative averages from the World Health 
Organization (World Health Organization, 2017) and results 
from a 2018 survey of Peruvian adults (Hernández-Vásquez 
et al., 2020). However, our findings align with prevalence 
rates in samples of adolescents from Latin America and Perú 
from 2020 (United Nations Children's Fund UNICEF, 2021) 
and 2021 (Barendse et al., 2021).

Sex Differences in Internalizing Symptoms Girls reported 
higher levels of anxiety and depressive symptoms than boys. 
While we originally expected that girls would have a higher 
prevalence of internalizing symptoms, one departure from 
our pre-registered analysis was that we did not consider an 

Fig. 2  Plot of individual trajec-
tories of symptoms of anxiety 
(A) and depression (B) by sex. 
The black line depicts the mean 
level of anxiety or depression 
symptoms by sex. Size of each 
dot represents the number of 
participants who endorsed each 
score

Fig. 3  (Color online) Plot of 
simple slopes of symptoms of 
anxiety (left) and depression 
(right) by overall resilience. 
Error bars represent SE
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interaction between sex and time point. When analyzing the 
data, however, we realized that girls and boys had different 
trajectories. For girls, anxiety and depressive symptoms did 
not change significantly between week six and week 11 of 
lockdown. For boys, we observe a decrease in anxiety symp-
toms with time, with stable depressive symptoms. These sex 
differences in trajectories of internalizing problems during 
our five week study likely reflect pre-existing sex differ-
ences in internalizing symptoms that are amplified during 
adolescence (Lewinsohn et al., 1998; Martel, 2013; Salk 
et al., 2017) and periods of high stress. In line with these 
findings, many studies during COVID-19 report evidence of 
this sex disparity (Barendse et al., 2021; Craig et al., 2020; 
Halldorsdottir et al., 2021; Qi et al., 2020). This increased 
vulnerability to internalizing problems could be due in part 
to sex differences in the cognitive or affective experience 
of coping with stressors. Indeed, in a large study of 12,232 
low-income adolescents from six countries in Asia Pacific 

(Bangladesh, India, Indonesia, Myanmar, Philippines, and 
Vietnam), girls felt more isolated, unsafe, and stressed and 
worried about education and household income in May–June 
of 2020 (Wang et al., 2021).

In a short time frame of five weeks, different trajectories 
of internalizing symptoms emerged between sexes. It will 
be important to investigate the medium- to long-term effects 
of the pandemic on internalizing symptom trajectories and 
whether these differ for boys and girls. Additionally, while 
girls reported higher baseline rates of personal resilience 
compared to boys, it is possible that it may take higher levels 
of personal resilience to buffer the pre-existing vulnerability 
to mental health that girls face (as well as structural difficul-
ties associated with occupying an often lower social status 
position). Indeed, significant interactions between sex and 
social status as well as resilience and social status have been 
found for health-related behaviors in Hispanic American late 
adolescents (Guazzelli Williamson et al., 2020).

Table 5  Parameter estimates 
for the best fitting models with 
depressive symptoms as an 
outcome

Girls and 6th grade students are reference levels, Hypothesis 3 baseline incorporates overall resilience as 
a predictor, Hypothesis 4a incorporates personal resilience as a predictor, Hypothesis 4d incorporates car-
egiver resilience as a predictor. All continuous predictors are mean-centered and scaled by 1 standard devi-
ation. Standard errors are heteroskedasticity robust.Asterisks indicate significance at p < 0.05 (*), p < 0.01 
(**) and p < 0.001 (***). Refer to Table 1 for details on each model

Baseline Hypothesis 3 Baseline Hypothesis 4a Hypothesis 4d

Intercept 1.46 *** 1.28 *** 1.25 *** 1.31 ***
[1.35, 1.56] [1.12, 1.44] [1.08, 1.41] [1.15, 1.47]

Time Point 0.06 0.06 0.06 0.06
[-0.02, 0.14] [-0.02, 0.14] [-0.02, 0.14] [-0.02, 0.14]

Sex 0.39 *** 0.38 *** 0.39 *** 0.36 ***
[0.26, 0.53] [0.25, 0.51] [0.26, 0.53] [0.23, 0.49]

7th grade 0.14 0.16 0.13
[-0.05, 0.33] [-0.03, 0.35] [-0.06, 0.33]

8th grade 0.27 ** 0.30 ** 0.25 *
[0.07, 0.46] [0.10, 0.51] [0.05, 0.45]

9th grade 0.14 0.17 0.11
[-0.08, 0.36] [-0.05, 0.39] [-0.11, 0.33]

10th grade 0.28 * 0.31 ** 0.24 *
[0.05, 0.50] [0.09, 0.54] [0.01, 0.46]

11th grade 0.50 *** 0.54 *** 0.46 ***
[0.25, 0.75] [0.29, 0.79] [0.21, 0.71]

Overall Resilience -0.34 *** -0.34 ***
[-0.41, -0.28] [-0.40, -0.28]

Personal Resilience -0.30 ***
[-0.36, -0.24]

Caregiver Resilience -0.33 ***
[-0.39, -0.26]

N 2643 2643 2643 2643
N (id) 1333 1333 1333 1333
R2 (fixed) 0.07 0.08 0.07 0.07
R2 (total) 0.45 0.45 0.45 0.45
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Social‑ecological Resilience

In contrast with factors of resilience related to internal 
strengths such as optimism or problem-solving ability (Ko & 
Chang, 2019; Marx et al., 2017), here we have investigated 
the role of social-ecological resilience in resources related 
to family, community and opportunities for growth (Ungar, 
2012) during the stress of the COVID-19 pandemic. Social-
ecological resilience is a globally-developed measure that 
incorporates cultural considerations. This was important in 
our work with a population in Perú that is often not repre-
sented in the research literature.

Associations at “Baseline” (Week Six) During week six of a 
stringent lockdown, social-ecological resilience was asso-
ciated with lower anxiety and depressive symptoms in our 
sample. This aligns with evidence that psychological resil-
ience, specifically social-ecological resilience, may serve 
as a protective factor against internalizing symptoms in the 
face of adversity. For example, previous research has found 
higher levels of psychological resilience to be associated 
with lower levels of anxiety in samples around the world 
(Beutel et al., 2010; Charney, 2003; Jefferies et al., 2021). 
Of note, our week six (“baseline”) measurements occurred 
after the pandemic had already started: students had been 
under strict lockdown measures for six weeks. This should 
frame our week six results as reflective of an adaptation to 
an already adverse environment characterized not only by 
disruptions of school and family routines but also by con-
cerning news and uncertainty around COVID-19. As such, 
we expect that adolescents were already relying more heav-
ily on psychological and ecological resources to cope and 
adapt, and that those endorsing higher sources of resilience 
would have lower internalizing symptoms.

Moderation Analyses The main aim for this study was to 
investigate whether the change in depressive and anxious 
symptoms at the individual level was moderated by an indi-
vidual’s psychological resilience during the early stages of 
the COVID-19 pandemic. As we predicted, we found that 
overall resilience, personal resilience and caregiver resil-
ience moderated the change in anxiety symptoms. However, 
counter to our predictions, we did not observe a moderation 
of depressive symptoms (which we discuss further below).

The Importance of Personal and Caregiver Resilience in Mod‑
erating Anxiety Symptoms Across Adolescence We further 
investigated the stability of personal and caregiver resil-
ience across grades and the role of the CYRM-R resilience 
subscales (personal vs. caregiver) in predicting change in 
depressive and anxious symptoms and grade effects on this 
relationship. Our rationale for looking at the subscales sepa-
rately was to explore developmental effects. For example, 

as adolescence is a developmental period of increasing 
autonomy and independence (Daddis, 2011; Dahl et al., 
2018; Nelson et al., 2016) one might expect that caregivers 
would play a more critical role earlier in adolescence while 
personal resilience may be more impactful among older 
adolescents. However, in line with Jefferies et al. (2019), 
there were also no significant grade differences in over-
all resilience, caregiver resilience, and personal resilience 
(Jefferies et al., 2019) and we did not find evidence for an 
interaction between grade and resilience subscales. The sta-
bility of the role of caregiver and personal sources of social-
ecological resilience across adolescents in our sample aligns 
with a longitudinal study of adolescents between ages 14 
and 17 where no changes were found in individual sources 
of resilience from friendship or family sources over time 
(Fritz et al., 2019). Our findings suggest that both caregiver 
and personal resilience play an important role in moderat-
ing anxiety symptoms across adolescence. Moreover, car-
egivers may play an important protective role throughout 
adolescence, regardless of developmental stage (Collins & 
Laursen, 2006; Reed et al., 1996). Parent and caregiver influ-
ence during adolescence has been observed in sleep hygiene 
(Peltz et al., 2020), motivation and achievement (Kriegbaum 
et al., 2016), substance use and peer influence (Wood et al., 
2004), and changes in anxiety and depression (Butterfield 
et al., 2021). Maternal warmth has also been found to attenu-
ate anxiety and depression in adolescents with high-risk for 
mental health (Butterfield et al., 2021). In another study of 
four low to middle income countries, “strong parent–child 
relationships emerged as a significant protective factor” 
against anxiety and depression for young people in Perú dur-
ing the COVID-19 pandemic (Porter et al., 2021). Overall, 
our findings suggest that both personal and caregiver sources 
of resilience remain important for mental health, particularly 
symptoms of anxiety, throughout adolescence.

While we do not present comparisons to other countries 
in this study, caregiver relationships may be particularly 
important in Perú due to a strong cultural emphasis on famil-
ial relationships (Child Trends, 2013; Social Trends Insti-
tute, 2017). Across countries, caregiver resilience has been 
demonstrated as the most important driver of adolescent 
resilience in stressful contexts (Höltge et al., 2021). Future 
studies should continue exploring the role of personal versus 
caregiver resilience as caregiver relationships may be par-
ticularly important during COVID-19 due to increased time 
at home and increased contact with caregivers as a result of 
lockdown.

Personal Versus Caregiver Resilience: The Influence of Sex In 
line with previous developmental research on social-eco-
logical resilience, girls reported slightly higher personal 
resilience than boys (Jefferies et al., 2019). However, we 
did not find previously reported sex differences on caregiver 



 Research on Child and Adolescent Psychopathology

1 3

resilience (Jefferies et al., 2019) boys and girls in our sample 
reported similar scores. The lack of sex differences observed 
for the caregiver subscale in our sample may reflect cultural 
differences between our Peruvian sample and the Canadian 
sample where previous gender differences were reported. 
It is also possible that proximity to caregivers as a result 
of lockdown may eradicate gender differences in caregiver 
subscale scores.

Social‑ecological Resilience Did Not Moderate Change in 
Depressive Symptoms Overall social-ecological, personal, 
and caregiver resilience were not associated with a change in 
depressive symptoms across the five-week period. This may 
be due, at least in part, to the fact that there was not a signifi-
cant change in depressive symptoms between time points. 
There are several plausible explanations why we did not find 
a significant decrease in depressive symptoms during lock-
down. First, stressors were already in place by the first time 
point analyzed in this study (the sixth week of lockdown in 
Perú). Additionally, these stressors (e.g., health implications 
of the virus and economic impacts and the lockdown) con-
tinued, and in many cases may have increased, across the five 
weeks in our study. There are also important methodological 
considerations which may have impacted this relationship 
including the relative proximity of the first and last time point 
(five weeks) and because our short measure of depressive 
symptoms was a two-question screener which may not have 
captured changes in depressive symptoms or expected sex 
differences with sufficient sensitivity. However, in a different 
subsample of students that used the 8-item PROMIS measure 
of depression, we found a similar pattern of no change in self-
reported depressive symptoms between week six and week 
11, and no interaction between time point and sex. Simi-
larly to the current results, girls had higher overall levels of 
depressive symptoms (Magis-Weinberg, unpublished data). 
Taken together, these findings seem to indicate that levels 
of depressive symptoms were fairly stable in the first few 
weeks of lockdown. Additionally, rates of depression increase 
with age in adolescence (Ghandour et al., 2019; Kessler et al., 
2007a; Patton et al., 2014; Thapar et al., 2012) and our sam-
ple composition included a higher proportion of younger than 
older adolescents. Follow up studies should incorporate more 
comprehensive measures of anxiety and depression.

Strengths and Limitations

Here, we included a large and diverse sample of Peruvian 
adolescents in low- and middle-income settings, a popula-
tion that is underrepresented in the research literature. In 
addition, we include pre-registered analyses of longitudi-
nal trajectories during the early stages of the pandemic. 
Despite these strengths, there are some limitations to be 
noted. First, we were limited to short self-reported measures 

for all variables due to time constraints. The PROMIS and 
PHQ-2 measures are designed as screeners in a “first-step” 
approach and are not intended to be used alone for diagnostic 
purposes. Thus, these results warrant follow up studies with 
more in-depth assessments of anxiety and depression. Simi-
larly, our self-report measure of social-ecological resilience 
was based on youths’ perceptions and while an adolescent 
might be supported at home, they might not perceive that to 
be the case. Thus, future research should also study whether 
and why youth’s perceptions might differ from objective fac-
ets of resilience. Nevertheless, we show that youth’s percep-
tions of resilience and mental health matter, and do relate to 
change in anxiety symptoms across a highly stressful period 
of lockdown.

It should also be noted that our data collection coincided 
with the delivery of school curricula to promote well-being 
and healthy technology use during the COVID-19 lockdown. 
It is possible that this curricula had an impact on internalizing 
symptoms at our second time point (week 11), which limits 
our interpretation of social-ecological resilience as the only 
driver for attenuation of internalizing symptoms. However, 
given the brief, light-touch nature of the intervention, which 
provided general coping strategies for one hour once a week as 
part of a broader curriculum (e.g., short videos on mindfulness 
and gratitude exercises; (Magis-Weinberg et al., 2021)), it is 
unlikely that this would be enough to counteract the effects of 
such a large stressor like the COVID-19 pandemic. If anything, 
the inclusion of the curriculum suggests that our estimates of 
the impact of psychological resilience may be conservative.

Additionally, as our assessment schedule was determined 
by the needs and schedule of the schools we work with early 
on during the pandemic, only two timepoints of anxiety and 
depression were collected (week six and week 11) and resil-
ience was collected during week 10, only one week prior to 
our second assessment of anxiety and depression. To truly 
understand the temporal nature of these influences through-
out the pandemic, future research should include a greater 
number of timepoints with varying duration of time between 
data collection. As our study captures the initial period of 
the pandemic which coincided with a very strict lockdown, 
our data may reflect acute responses. In an effort to capture 
potential changes, accentuations, or cascading impacts of the 
stressors over time, future research should continue to gather 
data on adolescent well-being throughout the course of the 
pandemic (Masten & Motti-Stefanidi, 2020).

Finally, while our participants consisted of a large sample 
of low- to middle-income Peruvian youth, these results may 
not generalize to other countries, due to the potential for 
country-specific effects of resilience. Additionally, as this 
sample is composed of low- to middle-income students in 
a private school network, it is unclear to what extent these 
findings could be generalized to the larger adolescent popu-
lation in Perú. Recent reports suggest that 18% of students in 
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Latin America are not receiving any form of education, and 
thus protective effects of social-ecological resilience (which 
include value of education) may differ – and perhaps be par-
ticularly important – in these groups compared to students 
included in our study (all of whom continued to receive 
remote instruction throughout the pandemic) (UNICEF, 
2021). Future research should include multiple time points 
to fully capture the long-term effects of the pandemic on 
adolescent depression and anxiety.

Conclusion

In a large sample of Peruvian students, we find that during 
the early and intense stages of the COVID-19 pandemic, 
rates of anxiety symptoms were higher among older ado-
lescents and rates of anxiety and depressive symptoms were 
higher among girls. Social-ecological sources of resilience 
were associated with lower anxiety and depressive symp-
toms at week six of lockdown. In addition, overall social-
ecological resilience as well as personal and caregiver resil-
ience tempered the increase in anxiety symptoms between 
week six and week 11 of lockdown for both younger and 
older adolescents. This aligns with research emphasizing 
caregiver roles of continued protection against the develop-
ment of anxiety and depression for adolescents of all ages. 
These findings underscore the importance of both personal 
and caregiver sources of resilience for interventions aimed 
at improving adolescent mental health during COVID-19 
– perhaps especially in settings such as Perú where strong 
family values may contribute to the particularly important 
role of caregivers in social-ecological resilience.
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