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Abstract

The pandemic caused by the spread of COVID-19 has unleashed a health, economic, social and humanitarian crisis
worldwide. The strict measures implemented to control this global crisis have threatened adolescents’ coping mechanisms
and social support, putting their mental health at risk. This study aims to determine the changes that have occurred in
psychological functioning and health during the pandemic lockdown, as well as potential risk and protective factors for youth
mental health. Participants were 1637 Chilean adolescents (85.83% female), aged 14-18 years (Mage = 16.40; SD = 1.28), who
completed an ad hoc questionnaire and the Depression, Anxiety and Stress Scale (DASS-21). A descriptive and cross-sectional
study design was used, multiple logistic regression analyses were conducted. Most adolescents reported severe levels of
depression and anxiety with girls being more at risk than boys. Many of them reported a change in social and personal
habits. Results further indicate that socio-demographic and COVID-19 related variables have a significant impact on
adolescents’ emotional symptoms. Risk factors such as looking for information about the coronavirus, experiencing a recent
stressful life event, reporting pre-pandemic mental health problems were significantly related to higher levels of emotional
symptoms. Eating a healthy diet was associated with fewer emotional symptoms, while spending more time playing video
games was related to more anxiety. Being in a romantic relationship, satisfying social and family relationships acted as
protective factors against mental health problems. Further research is necessary to detect risk and protective factors that
influence adolescent’s mental health during the COVID-19 pandemic.
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Resumen

La pandemia provocada por la propagacién del COVID-19 ha desencadenado una crisis sanitaria, econdmica, social y
humanitaria en todo el mundo. Las estrictas medidas aplicadas para controlar esta crisis mundial han amenazado los
mecanismos de afrontamiento y el apoyo social de los adolescentes, poniendo en riesgo su salud mental. Este estudio
pretende determinar los cambios que se han producido en el funcionamiento psicoldgico durante el confinamiento por
pandemia, asi como los posibles factores de riesgo y proteccidn para la salud mental de los jévenes. Los participantes fueron
1637 adolescentes chilenos (85,83% mujeres), de 14-18 afios (Mage = 16,40; DT = 1,28), que completaron un cuestionario ad
hoc y la Escala de Depresion, Ansiedad y Estrés (DASS-21). Se utilizd un disefio descriptivo y transversal y se realizaron
analisis de regresién logistica multiple. La mayoria de los adolescentes reportaron niveles graves de depresidon y ansiedad,
siendo las chicas las que presentan mas riesgo que los chicos. Muchos de ellos informaron de un cambio en los habitos
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sociales y personales. Los resultados indican ademas que las variables sociodemograficas y las relacionadas con el COVID-
19 tienen un impacto significativo en los sintomas emocionales de los adolescentes. Factores de riesgo como buscar
informacién sobre el coronavirus, experimentar un acontecimiento vital estresante reciente o reportar problemas de salud
mental previos a la pandemia se relacionaron con niveles mas altos de sintomas emocionales. Llevar una dieta saludable se
asocié con menos sintomas emocionales, mientras que pasar mas tiempo jugando videojuegos se relaciond con mas
ansiedad. Mantener una relacién romantica y relaciones sociales y familiares satisfactorias actuaron como factores de
proteccién contra los problemas de salud mental. Es necesario seguir investigando para detectar los factores de riesgo y de
proteccién que influyen en la salud mental de los adolescentes durante la pandemia de COVID-19.

Palabras claves: depresidn; ansiedad; estrés; pandemia; adolescentes; salud mental; habitos.

Introduction

The pandemic generated by the coronavirus disease has caused a health, economic, social and humanitarian
crisis around the world (WHO, 2020). It is a situation that has led different countries to make various changes
and adopt different measures in order to prevent a collapse in health systems (Chilean Ministry of Health, 2020b).
Among the changes and measures that have been carried out worldwide, there are those that entail a change in
the way of relating socially, specifically, the measures of social distancing or isolation, which have been linked to
an increase in psychological problems (Huremovié, 2019; Mucci et al., 2020). Studies conducted prior to the
pandemic have observed that isolation causes an increase in depressive symptoms and suicidal thoughts in the
adolescent population, as well as has been generally related to the development of serious mental problems
(Huremovi¢, 2019). However, when social isolation is derived as a result of being in a situation of global
pandemic, the psychological consequences that this situation can cause are more serious and substantially affect
mental health, especially in the case of adolescents (Mucci et al., 2020).

Adolescence is a very important stage of development, which marks the transition from childhood to adult life
(Glemes-Hidalgo et al., 2017). It is stage of great psychological vulnerability to coincide with the experimentation
of biopsychosocial changes, which have been associated with the increase in the experimentation of problems
at the emotional, social and behavioral level (Alarcén & Barrig, 2015). Generally, various investigations have
indicated that during this stage different emotional and somatic symptoms are experienced, the most frequent
in this population being the experimentation of anxiety and depression (Martinez Monteagudo et al., 2013), two
emotional problems very comorbid with each other (Salavera & Usan, 2019). There are also differences
depending on sex, with girls most frequently experiencing symptoms of depression and anxiety (Alarcon & Barrig,
2015); and age, with older adolescents experiencing the most emotional symptoms (Salavera & Usan, 2019).

The number of studies carried out on mental health problems in both Chilean and Latin American adolescents in
general is very small. However, they highlight the mental health problems presented by Chilean adolescents.
Studies on the prevalence of psychiatric disorders in the Chilean child and adolescent population have shown
over the years that there is a higher prevalence of symptoms of depression and anxiety compared to that of
other countries (Vicente et al., 2016). These results are in line with a report by the WHO, in which Chile stood
out for being one of the countries with the highest prevalence of depression, as well as for having a high
percentage of the general population that suffers from anxiety (WHO, 2017).

Mental health problems, along with going through a difficult developmental period such as adolescence, are also
associated with an increase in risk behaviors (Alarcon & Barrig, 2015). When people are experiencing stressful
life events they can experience a series of changes at the physiological, emotional and behavioral level, and
among the behavioral changes we find the consumption of substances such as alcohol or tobacco (Wang et al.,
2020). The consumption of psychoactive substances or drugs is one of the risk behaviors associated with the
presence of mood problems (Vilugrén Aravena et al., 2017). Adolescence and, especially, the so-called late
adolescence (between 15-17 years) has been considered one of the stages of greatest vulnerability and greatest
risk of consumption according to the United Nations Office on Drugs and Crime (Oficina de las Naciones Unidas
contra la Droga y el Delito [UNODC], 2018). Likewise, drug use is especially relevant in the Chilean adolescent
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population, since according to data from the Global Health Observatory data repository of the WHO, more than
70% of the population between 13-15 years of age has consumed alcohol before 14 years of age, and more than
60% of adolescents between 15-19 years had consumed alcohol at that current time (WHO, 2016) . Similarly, it
has been observed that not only is there an early onset of alcohol consumption in this population, but that there
is a large percentage of adolescents who start early in the use of tobacco and other drugs (Vilugron Aravena et
al., 2017).

In the current context marked by the COVID-19 pandemic, adolescence is associated with mental health
problems, as indicated by some studies carried out in different countries on the psychological impact of the
pandemic in the adolescent population (Huremovi¢, 2019; Magson et al., 2021; Mucci et al., 2020; Tamarit et al.,
2020). During the pandemic situation and the confinement, several studies have indicated that the perception
of symptoms of anxiety and depression in adolescents has increased (Mohamed-Azzam Zakout et al., 2020;
Tamarit et al., 2020), as well as a greater affectation has been observed in those adolescents who had previous
mental health problems (Mensi et al., 2021; Thomas, 2020). Differences in age and sex have also been observed
in symptom experimentation, as girls have perceived more emotional symptoms (Chen et al., 2020; Magson et
al., 2021) and younger adolescents less (Gémez-Becerra et al., 2020).

Compliance with measures such as isolation and social distancing have had negative psychological consequences
in adolescents, as they have reported increased experimentation with symptoms of depression and anxiety
(Tamarit et al., 2020). Likewise, this situation has had consequences in the change of personal health and leisure
habits, since there are studies that indicate that adolescents during this situation have done less physical activity
and have eaten less healthy than before (Ledn & Arguello, 2020; Robinson et al., 2021), as well as have increased
the time they spend in front of screens to spend time (Ellis et al., 2020; Orgilés et al., 2020).

Although several investigations have already been carried out in different countries on the psychological impact
that the global pandemic caused by COVID-19 has caused on the health of the adolescent population (Huremovié,
2019; Magson et al., 2021; Mucci et al., 2020; Tamarit et al., 2020) there is still no scientific evidence regarding
the Chilean adolescent population. The psychological impact can include different emotional reactions such as
symptoms of depression, anxiety and stress that usually increase in situations of high psychological stress and
threats of an unpredictable and uncontrollable nature, with variations depending on the characteristics of the
situation and the individual himself. Thus, the aim of this study was to determine the mental health status of the
Chilean adolescent population during confinement, the changes that have occurred in psychological functioning
because of the pandemic situation, and what vulnerability/risk and protective factors have influenced mental
status. Based on this general objective, three specific objectives have been proposed to investigate: (a) the
mental health status of the Chilean adolescent population during the COVID-19 confinement; (b) changes in
psychological functioning associated with the psychosocial stress situation of the COVID-19 pandemic; (c) risk
and protective factors that could influence that mental health status.

Method

Participants

Self-report data were collected form 1637 adolescents (85.83% female, 11.55% male, 2.63% non-binary) aged
between 14 and 18 years (Mqg = 16.40; SD = 1.28) from all regions of Chile (Table 1). Inclusion criteria for
participation in the study were: (1) age between 14 and 18 years, and (2) living in Chile during the lockdown
established by the government due to the COVID-19 pandemic. The distribution of the sample according to
nationality was as follows: Chile (n = 1600), Venezuela (n = 16), Colombia (n = 7), Argentina and Peru (n = 3),
Cuba, Bolivia and Spain (n = 2), Ecuador and Haiti (n = 1).
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Table 1. Distribution of participants according to the sixteen regions of Chile.

Regions of Chile Frequency (n) Percentage (%)
|. Tarapaca 25 1.53
Il. Antofagasta 42 2.57
I1l. Atacama 21 1.28
IV. Coquimbo 63 3.85
V. Valparaiso 162 9.90
VI. Libertador 67 4.09
VII. Maule 84 5.13
VIII. Biobio 137 8.37
IX. Araucania 77 4.70
X. Los Lagos 81 4.95
XI. Aysén 6 0.37
XIl. Magallanes 16 0.98
XIll. Metropolitan 780 47.65
XIV. Los Rios 23 1.41
XV. Arica and Panrinacota 19 1.16
XVI. Nuble 34 2.08

Instruments

Data collection on the socio-demographic characteristics of the participants was carried out through an ad-hoc
guestionnaire. Data were collected on gender, age, nationality, current occupation, whether they were caring
for a dependent person, whether they were in a romantic relationship, whether they did volunteer work,
whether they had experienced any stressful events prior to the pandemic, and whether they had any physical or
chronic illness or mental health problems prior to the pandemic. Also, about the conditions in which they had
lived in confinement (the number of people they lived with, the characteristics of their housing, how often they
went outside and how often they consulted information about COVID-19) and about the impact of the pandemic
(whether anyone in the family had tested positive or died from COVID-19, as well as whether the participant
themselves had had symptoms of COVID-19 or tested positive).

Changes in psychological functioning and general health status was assessed using 21 ad hoc questions. The
participants were asked to answer whether certain health indicators occur 1= much less than before the
pandemic; 2= less than before, 3= the same as before, 4= more than before, or 5= much more than before. These
indicators correspond to various areas of psychological functioning and general health: social and family
relationships (e.g., "My social relationships are satisfactory"), performance of physical exercise (e.g., "l do
physical exercise"), food-related (e.g., "I am eating healthy"), use of digital technologies (e.g., "l use electronic
devices"), and the use of medical drugs and other substances (e.g., "l use drugs/medications").

Emotional symptoms were assessed using the Depression, Anxiety and Stress Scale (DASS) (Lovibond & Lovibond,
1995). Specifically, the scale adapted and validated in Chilean students, DASS-21, was used. (Antunez & Vinet,
2012). The scale consists of 21 items with 4 response options ranging from 0 (not at all applicable to me) to 3
(very applicable to me, or applicable most of the time). The items are grouped evenly into the three subscales
that are assessed: depression (e.g., “/ couldn’t seem to experience any positive feeling at all”), anxiety (e.g. “l was
aware of dryness of my mouth”) and stress (e.g, “I found it difficult to relax”). This scale showed excellent
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reliability indexes in the study’s sample: depression (a=.93; w=.88), anxiety (a=.87; w=.88), and stress (a=.90;
w=.89). The construct validity of the scale was tested and the 3-factor structure showed an adequate fix (Basha
& Kaya, 2016).

Study design and procedure

The study follows a descriptive and cross-sectional study design using a “snowball” sampling method. Data were
collected during 10 days between May 22 and June 2, 2020. At that time, Chile was one of the most affected
countries by the COVID-19 outbreak in Latin America with an continuous increase in confirmed cases and deaths
(from 3964 to 5471 confirmed cases and from 45 to 59 deaths during the data collection) (WHO, 2020). As a
result, the Chilean government had adapted several measures in response to the rapid spread of the coronavirus,
which included closures of schools, universities and non-essential shops, cancelations of public events,
restrictions of mobility and total confinement of the population. According to the Oxford COVID-19 Government
Response Tracker, the government response in Chile during data collection corresponded to a lockdown
stringency index of 78.24 (index ranges between 1-100), which indicates a strict lockdown (Hale et al., 2021).

Self-report data were collected through an online survey, which was distributed through banners posted on
social networks (Facebook, Twitter, Instagram, etc.), using an electronic link with direct input to a secure
database (Limesurvey). The publication through these platforms, in addition to the link, contained important
information regarding the conditions of the study and the collection of written informed consent. Participants
were informed of the confidential treatment of their data and the anonymity of their responses. Participation
was entirely voluntary, with no reward offered in exchange for the answers provided. Data collection followed
the established standards of the Declaration of Helsinki (World Medical Association, 2013).

Data analysis

Data were analyzed with the statistical package SPSS version 26. descriptive statistics were used to analyze the
participants’ socio-demographic characteristics, conditions during COVID-19 pandemic and lockdown, the
prevalence of emotional symptoms and changes in personal and social habits. Multiple logistic regression
analyses were conducted to identify possible risk and protective factors that predict emotional symptoms among
Chilean adolescents.

Results

Participants’ sociodemographic characteristics

Table 2 shows participants’ socio-demographic characteristics, including basic demographic data as well as
personal and social information about current occupation, in charge of a depended person, relationship status,
volunteer work, recent stressful life-event, pre-pandemic physical, chronical disease and mental problems.
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Table 2. Participants’ sociodemographic characteristics.

Sociodemographic characteristics % (n) M (SD)
Gender

Women 85.8 (1405)
Men 11.5(189)
Non-binary 2.6 (43)
Age (range=14 to 18 years old) 16.4 (1.28)
Nationality

Chile 97.7 (1600)
Other countries 2.3(37)
Current occupation

Studying 88.5 (1449)
Working 0.4 (6)
Studying and working 2.6 (43)
None 8.5(139)
Caring for a dependent person

Yes 15.8 (258)
No 84.2 (1379)
Being in a romantic relationship

Yes 33.2 (543)
No 66.8 (1094)
Doing Volunteer work

Yes 3.7 (60)
No 96.3 (1577)
Stressful live-event

Yes 36.4 (596)
No 63.6 (1041)

Pre-pandemic physical or chronical disease

(e.g. diabetes, asthma, allergies etc.)

Yes 28.6 (469)
No 71.4 (1168)
Pre-pandemic mental problems

(e.g. depression, anxiety, etc.)

Yes 44.7 (732)
No 55.3 (905)

Conditions during COVID-19 pandemic and lockdown

The conditions during the hard lockdown in Chile are displayed in Table 3. On the one hand, they capture the
living situation (number of people living together, housing characteristics, frequency of going outside and
consulting information about COVID-19), on the other hand, the effect on family and relatives (positive cases,
death in the family due to COVID-19).
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Table 3. Participants’ conditions during COVID-19 pandemic and lockdown.

COVID-19 lockdown conditions % (n) M (SD)
Number of people living together (range=0 to 16) 4.40 (1.71)
Housing characteristics

Flat or apartment without outside zones (balcony, courtyard, etc.) 4.6 (76)
Flat or apartment with outside zones (balcony, courtyard, etc.) 10.1 (166)
House with limited outside zones (e.g., garden) 73.6 (1205)
Country house with large outside zones (e.g., a villain a

mountain/beach area) 8.1(133)
Other 3.5(57)
Frequency of going outside (for shopping, doing exercise, meeting

friends, etc.)

| have not going out since the beginning of the lockdown 39.0 (638)
Less than 1 time per week 38.0(622)
Once a week 11.9 (194)
Two or three times a week 8.1(133)
Almost every day 3.1 (50)
Frequency of consulting information about COVID-19 per day

Less than 30 minutes 83.9 (1357)
Between 30 minutes and 1 hour 13.4 (219)
Between 1 and 2 hours 1.9 (31)
More than 2 hours 1.8 (30)
Impact of COVID-19 pandemic

Has someone from your family died of COVID-19?

No 96.5 (1580)
Yes 3.5(57)
Has someone from your family had symptoms of COVID-19 or

tested positive?

No 72.3(1184)
Has had symptoms but has not been tested 9.0 (148)
Has tested positive of COVID-19 13.0 (213)
I do not know 5.6 (92)
Have you had symptoms of COVID-19 or tested positive?

No 92.7 (1518)
I had symptoms but have not been tested 3.1 (50)

| have tested positive of COVID-19 0.4 (6)

| do not know 3.8 (63)

Prevalence of emotional symptoms during lockdown

Overall, participants showed high levels of depression, anxiety and stress symptoms during the national
lockdown due to the COVID-19 outbreak in Chile (Table 4). Depressive symptoms appeared to be the most
frequent, anxiety symptoms were also high in frequency, while stress symptoms were the least frequent.
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Table 4. Descriptive statistics of participants’ depression, anxiety and stress levels.

Depression Anxiety Stress
Frequency % Frequency % Frequency %

Normal 300 18.3 469 28.6 674 41.2
Mild 207 12.6 122 7.5 201 12.3
Moderate 353 21.6 337 20.6 285 17.4
Severe 213 13.0 176 10.8 270 16.5
Extremely severe 564 34.5 533 28.6 207 12.6
Mean (SD) 21.16 (12.04) 15.06 (10.97) 18.73 (10.96)
Range 0-42 0-42 0-42
Skewness (SE) 0.15 (0.06) 0.64 (0.06) 0.23 (0.06)
Kurtosis (SE) -1.13 (0.13) -0.51 (0.13) -0.79 (0.13)

Changes in psychological functioning related to COVID-19 pandemic and lockdown
Adolescents reported a change in behavior or habits and in psychological functioning associated with the COVID-
19 pandemic and lockdown in Chile (Table 5).

Although the vast majority of participants in this study reported having less satisfactory social relationships than
before the pandemic, many of them maintained satisfactory relationships with their family or even have
improved them during the confinement. However, most adolescents practiced less physical activity and started
to eat less healthy than before the pandemic.

Adolescents may have struggled with the consequences of COVID-19 pandemic and strict lockdown, using
maladaptive coping strategies. Thus, a significant number of participants have reported spending more time in
social networks than before the pandemic and playing videogames more often to pass the time. While the
frequency of using medical drugs haven’t changed, there has been a significant increase in substance use
(alcohol, tobacco) since the beginning of the lockdown.

Table 5. Risk and protective factors of psychological functioning
during COVID-19 pandemic and lockdown.

Less than before About the same More than before Never
n (%) n (%) n (%) n (%)

Protective factors
Satisfactory social relationships 1000 (61.1) 522 (31.9) 115 (7.0) -
Satisfactory family relationships 595 (36.3) 715 (43.7) 327 (20.0) -
Practicing physical activity 957 (58.5) 325 (19.9) 355 (21.7) -
Healthy diet 816 (49.8) 584 (35.7) 237 (14.5)
Risk Factors
Spending time in social networks 98 (6.0) 197 (12.0) 1342 (82.0) -
Playing videogames 310 (18.9) 619 (37.8) 708 (43.2) -
(Medical) drug use 354 (21.6) 998 (61.0) 285 (17.4) -
Substance use (alcohol, tobacco, etc.) 97 (5.9) 237 (14.5) 1124 (68.7) 179 (10.9)
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Prediction of mental health in adolescents

Logistic regression analyses were conducted to identify potential risk and protective factors among
sociodemographic characteristics, conditions during COVID-19 pandemic and changes in psychological
functioning, and to which extent they might predict depression, anxiety and stress symptoms in Chilean
adolescents. Participants were classified according to their score on the DASS-21 questionnaire into two groups,
depending on whether or not they had experienced emotional symptoms (No = 1, Yes = 2). Three logistic
regression models were performed for each of the DASS-21 scales by three blocks of variables, a total of nine
models.

Regarding sociodemographic effects (Table 6), girls were more likely to experience depression, anxiety and stress
symptoms than boys during the COVID-19 pandemic and lockdown. Younger adolescents were less likely to
perceive stress. Participants who were in a romantic relationship, were feeling less anxious and stressed
compared to those who did not. Having experienced a stressful life-event recently also contributed to
depression, anxiety and stress symptoms. Adolescents, who have reported pre-pandemic mental problems, were
more likely to present emotional symptoms during the strict lockdown.

With regard to conditions during COVID-19 pandemic and lockdown (Table 7), all three logistic regression models
were non-significant (p >. 05). These results indicate that the household size, housing characteristics, the
frequency of going outside and consulting information about the pandemic, the fact that a family member or
oneself has been infected with the virus or even died from its consequences appear to be unrelated to
adolescents’ emotional symptoms. Although the total prediction model was not significant, a statistically
significant effect was observed of consulting information about COVID-19 on depression. Thus, the more time
adolescents spent watching/searching the news about COVID-19 pandemic, the more depressed they felt.

Analyzing the impact of changes in psychological functioning (Table 8), a negative effect was observed of
satisfactory social and family relationships. These results indicate that adolescents, who were able to strengthen
their relationships with friends and family during the COVID-19 pandemic, experienced lower levels of
depression, anxiety and stress symptoms. A healthy diet also contributed to less emotional symptoms.
Adolescents who were spending more time playing video games, were more likely to present symptoms of
anxiety. An increased use of (medical) drugs and other substance such as alcohol and tobacco, was a significant
predictor of feeling more depressive, anxious or stressed during the strict lockdown.
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Table 6. Logistic regression models of sociodemographic characteristics predicting depression, anxiety and stress symptoms.

Depression Anxiety Stress
B (SE) p OR [95% ClI] B (SE) p OR [95% CI] B (SE) p OR [95% CI]

Gender

Female 1 (ref) 1 (ref) 1 (ref)

Male -0.69 (0.18) <.001 0.50[-1.04,-0.34] -1.09(0.17) <.001 0.34[-1.42,-0.75] -0.76 (0.17) <.001 0.47[-1.09, -0.43]

Non-binary -0.09 (0.46) .83 0.91[-1.00, 0.81] 0.47 (0.47) 31 1.60 [-0.45, 1.39] 0.26 (0.36) 47 1.29 [-0.45, 0.97]
Age

14 - 18 years 0.06 (0.05) .27 1.06 [-0.05, 0.16] 0.08 (0.05) .08 1.09 [-0.01, 1.17] 0.10 (0.04) .02 1.11 [0.02, 0.19]
Volunteer work

Yes 1 (ref) 1 (ref) 1 (ref)

No 0.41 (0.34) .23 1.50 [-0.26, 1.08] 0.57 (0.31) .07 1.77 [-0.04, 1.18] 0.35(0.28) .22 1.42 [-0.21, 0.92]
Caring for a dependent

Yes 1 (ref) 1 (ref) 1 (ref)

No -0.13 (0.19) .50 0.88 [-0.51, 0.25] 0.12 (0.17) 47 1.13 [-0.21, 0.44] -0.19 (0.15) .19 0.82 [-0.49, 0.10]
Boy/girlfriend

Yes 1 (ref) 1 (ref)

No -0.14 (0.15) .35 0.87[-0.43,0.15] -0.38(0.13) .005 0.69 [-0.64, -0.11] -0.28 (0.12) .02 0.75 [-0.51, -0.05]
Occupation

Studying 1 (ref) 1 (ref) 1 (ref)

Working -0.12 (1.12) .92 0.89[-2.31,2.08] -0.57(0.91) .53 0.57 [-2.35, 1.21] -1.33(0.89) .14 0.27 [-3.08, 0.43]

Studying and working  0.34 (0.49) 49 0.69 [-0.64, 1.32] 0.54 (0.45) .23 1.71[-0.35, 1.42] 0.23 (0.36) .52 1.26 [-0.47, 0.94]

None 0.07 (0.25) .79 0.69 [-0.43,0.56] -0.14(0.22) .51 0.87 [-0.57, 0.28] -0.04 (0.19) .85 0.96 [-0.42, 0.35]
Life-event

Yes 1 (ref) 1 (ref) 1 (ref)

No -0.06 (0.05) <.001 0.59[-0.83,-0.24] -0.51(0.13) <.001 0.60[-0.77,-0.25] -0.39(0.11) <.001 0.68[-0.61, -0.17]
Physical disease

No 1 (ref) 1 (ref) 1 (ref)

Yes 0.22 (0.16) .16 1.25[-0.08, 0534] 0.16 (0.14) .25 1.17 [-0.11, -0.43] 0.15(0.12) .22 1.16 [-0.09, -0.39]
Mental problems

No 1 (ref) 1 (ref) 1 (ref)

Yes 1.08 (0.15) <.001 2.94 [0.78, 1.38] 1.43(0.13) <.001 4.17 [1.17, 1.69] 1.12 (0.11) <.001 3.08 [0.90, 1.34]
R? .075 (McFadden) /.069 (Nagelkerke) .092 (McFadden) /.117 (Nagelkerke) .131 (McFadden) /.145 (Nagelkerke)

X* (DF)

X (1624) = 116.502; p < .001

X2 (1624) = 204.013; p < .001

X (1624) = 355.976; p < .001




Table 7. Logistic regression models of conditions during COVID-19 pandemic and lockdown

predicting depression, anxiety and stress symptoms.

Depression

Anxiety

Stress

B (SE)

p

OR [95% CI]

B (SE)

p

OR [95% CI]

B (SE)

p

OR [95% Cl]

Household

0-16 People Living Together -0.006 (0.04)

.89

0.99[0.92, 1.08]

0.02 (0.04)

.57

1.02 [0.95, 1.09]

0.04 (0.03)

21

1.04 [0.98, 1.11]

Housing

Apartment -0.002 (0.11)

.98

0.99[0.80, 1.24

-0.09 (0.09)

.36

0.92[0.76, 1.10]

-0.07 (0.09)

.40

0.93[0.78, 1.10]

Apartment With Balcony

House With Garden

Country House / Villa

Going Outside

Every Day 0.06 (0.06)

.29

1.07 [0.94, 1.21]

0.05 (0.08)

.52

1.05[0.90, 1.23]

0.08 (0.07)

.28

1.08 [0.94, 1.25]

2-3 Times Per Week

< 1 Times Per Week

Not At All

Information About Covid-19

< 30 Min Per Day 0.31 (0.14)

.03

1.36 [1.03, 1.78]

0.17 (0.11)

12

1.18 [0.96, 1.46]

0.11 (0.09)

.25

1.11[0.93, 1.34]

30 Min —1 H Per Day

1-2 H Per Day

>2 H Per Day

Covid-19 Death Family Member

Yes -0.74 (0.53)

17

0.48[0.17, 1.36]

-0.23 (0.37)

.53

0.79[0.38, 1.64]

-0.25 (0.33)

A4

0.78 [0.41, 1.48]

No

Covid-19 Infection Family Member

No 0.09 (0.11)

.39

1.09 [0.89, 1.35]

0.23 (0.15)

.13

1.26 [0.93, 1.71]

0.16 (0.14)

.25

1.17[0.89, 1.54]

Yes

Covid-19 Infection Oneself

No 0.01 (0.40)

.94

1.19[0.52, 1.96]

0.10 (0.34)

77

1.11[0.56, 2.16]

0.35 (0.32)

.26

1.42[0.77, 2.64]

Yes

R? .007 (Cox & Snell) /.011 (Nagelkerke)

.006 (Cox & Snell) /.008 (Nagelkerke)

.007 (Cox & Snell) /.009 (Nagelkerke)

X* (DF)

X2 (8) = 5.429; P > .05

X2 (8) = 4.367; P> .05

X2 (8) = 2.759; P> .05




Table 8. Logistic regression models of risk and protective factors predicting depression, anxiety and stress symptoms.

Depression Anxiety Stress
B (SE) p OR [95% CI] B (SE) p OR [95% CI] B (SE) p OR [95% CI]

Protective factors
Social relationships*

About the same -1.07 (0.14) <.001  0.35[-1.34,-0.79] -0.61 (0.12) <.001 0.54[-0.85,-0.37] -0.66(0.12) <.001 0.52[-0.88,-0.44]

More than before -0.78 (0.24) .001 0.46 [-1.25, -0.30] -0.40 (0.22) .07 0.67 [-0.82,-0.02] -0.47(0.21) .02 0.62 [-0.87, -0.07]
Family relationships*

About the same -0.62 (0.17) <.001  0.54[-0.94,-0.29] -0.68 (0.14) <.001 0.51[-0.95,-0.42] -0.90(0.12) <.001 0.41([-1.15,-0.66]

More than before -0.87 (0.19) <.001 0.42 [-1.25, -0.49] -0.75 (0.16) <.001 0.47 [-1.07, -0.43] -1.06 (0.15) <.001 0.35[-1.35,-0.76]
Physical activity*

About the same -0.08 (0.18) .63 0.92 [-0.43, 0.26] -0.15 (0.15) .32 0.87[-0.43,0.14] -0.11(0.14) .43 0.89 [-0.38, 0.16]

More than before -0.17 (0.17) 31 0.85 [-0.49, 0.16] -0.17 (0.14) .25 0.85 [-0.45, 0.12] 0.06 (0.14) .69 1.06 [-0.21, 0.32]
Healthy diet*

About the same -0.62 (0.15) <.001 0.54 [-0.92, -0.33] -0.56 (0.13) <.001 0.57 [-0.80, -0.32] -0.45 (0.12) <.001 0.64[-0.67,-0.22]

More than before -0.56 (0.20) .005 0.57 [-0.95, -0.17] -0.47 (0.17) .006 0.62 [-0.81,-0.14] -0.69(0.16) <.001 0.50(-1.01,-0.37]

R2

.081 (McFadden) /.074 (Nagelkerke)

.053 (McFadden) /.062 (Nagelkerke)

.072 (McFadden) /.093 (Nagelkerke)

X? (DF)

X (1628) = 126.373; p < .001

¥ (1628) = 104.531; p < .001

X (1628) = 159.657; p < .001

Risk factors

Social networks*

About the same -0.19 (0.32) .56 0.83 [-0.81, 0.44] -0.16 (0.29) .59 0.85[-0.72, 0.41] -0.24 (0.27) .38 0.79 [-0.78, 0.30]

More than before 0.11(0.28) .69 1.12 [-0.44, 0.66] 0.18 (0.25) 47 1.20[-0.31, 0.68] 0.02 (0.24) .92 1.03 [-0.44, 0.49]
Playing videogames*

About the same 0.02 (0.19) .89 1.03 [-0.35, 0.40] -0.38 (0.18) .03 0.68[-0.73,-0.04] -0.10(0.16) .52 0.91[-0.41, 0.21]

More than before 0.29 (0.19) 12 1.35[-0.08, 0.67] -0.20(0.17) .25 0.82 [-0.54, 0.14] 0.13 (0.15) 41 1.14 [-0.17, 0.43]
Drug use*

About the same 0.14 (0.16) .38 1.15[-0.17, 0.45] 0.04 (0.14) 77 1.04 [-0.24, 0.32] 0.25(0.13) .06 1.29 [-0.01, 0.51]

More than before 1.78 (0.33) <.001 1.14 [1.14, 2.42] 1.49 (0.24) <.001 4.46 [1.02, 1.97] 1.40 (0.19) <.001 4.05[1.02, 1.78]
Substance use *

Less than before 0.13 (0.27) 49 1.14 [-0.40, 0.66] 0.42 (0.25) .09 1.52[-0.07,0.91]  0.08 (0.25) 74  1.08[-0.41,0.57]

About the same 1.04 (0.25) <.001 2.83[0.56, 1.52] 1.20(0.22) <.001 3.32[0.76, 1.64] 0.95 (0.22) <.001 2.58 [0.51, 1.38]

Never -0.49 (0.27) .07 0.61 [-1.03, 0.05] -0.36 (0.26) 17 0.69 [-0.87, 0.15] -0.78 (0.27) .004 0.46 [-0.32, -0.24]
R? .100 (McFadden) /.090 (Nagelkerke) .102 (McFadden) /.115 (Nagelkerke) .098 (McFadden) /.124 (Nagelkerke)
X2 (DF) X2 (1627) = 155.233; p < .001 X2 (1627) = 99.303; p < .001 X2 (1627) = 216.508; p < .001

Note: *less than before = 1 (ref).
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Discussion

The aim of this study was to determine the mental health status of Chilean adolescents during confinement, the
changes that have occurred in psychological functioning because of the pandemic situation, and what risk and
protective factors have influenced their mental health.

Our first aim was to determine the mental health status of the Chilean adolescent population during the COVID-
19 confinement. Our results show that most adolescents reported extremely severe levels of depression and
anxiety. This finding is in line with previous studies that have observed an increase in depression and anxiety
problems in adolescents during the pandemic and the confinement situation. Furthermore, our results have
indicated gender differences, showing that girls are more likely to experience symptoms of depression, anxiety
and stress compared to boys during confinement. This result is in line with the literature (Chen et al., 2020;
Magson et al., 2021; Mohamed-Azzam Zakout et al., 2020; Tamarit et al., 2020), as well as being related to the
results of various research studies conducted prior to the pandemic situation which show that girls perceive
more emotional symptoms than boys in general (Alarcon & Barrig, 2015; Salavera & Usan, 2019). However, it
should be taken into account that our results may be influenced by the fact that the sample studied has a higher
percentage of girls. Differences by age have also been observed. Our results show that younger adolescents have
a lower propensity to perceive stress, a result that is partially related to previous studies that have indicated that
they tend to perceive fewer emotional symptoms in general, both in the context of pandemics and in the context
of a pandemic as in a normal context (Chen et al., 2020; Gémez-Becerra et al., 2020).

Our next aim was to analyze changes in psychological functioning. Our results indicate changes in social and
personal habits. Most of the adolescent’s report that their social relationships before the pandemic were more
satisfying, with a very small percentage reporting that their relationships improved during confinement.
Similarly, slightly less than half of adolescents report more satisfying family relationships (Lacomba-Trejo et al.,
2020). Encouraging positive family relationships is very important, as it is considered a protective variable in the
face of difficulties and as it has been observed that families with a positive relationship adapt better to difficult
situations when experiencing stressful events (Prime et al., 2020). In terms of personal health habits, our results
indicate that more than half of adolescents are less physically active and eat less healthily than before the
pandemic, a result that is consistent with previous studies (Ellis et al., 2020; Ledn & Arguello, 2020; Robinson et
al., 2021). Also, results indicated that the frequency of medication use is the same in more than half of the
adolescents, however, the use of alcohol and/or tobacco has increased significantly. In terms of personal leisure
habits, our results showed that a high number of adolescents spend more time on social networks than before
and less than half reported playing video games more frequently. This result is related to those obtained in
previous studies, as adolescents have reported an increase in screen time during lockdown (Ellis et al., 2020;
Orgilés et al., 2020).

Our final aim was to determine the risk and protective factors that may influence mental health status. Regarding
risk factors, it was observed that variables such as the size of the household, the housing characteristics, the
frequency of going outside, consulting information about the pandemic, the infection of a family member or
oneself with the virus, or even a death because of the disease, were not related to the perception of emotional
symptoms in adolescents. This result is contrary to those obtained in previous studies where variables such as
the size of the household or the frequency of going outside have been found to be related to the development
of emotional symptoms (Tamarit et al., 2020). However, it has been found that looking for information about
COVID-19 has a significant association with depression, indicating that the more time adolescents spend viewing
or searching for news about the pandemic, the more depressed they feel. Previous studies have indicated that
seeking information about COVID-19 has been linked to experiencing stress (Mohamed-Azzam Zakout et al.,
2020), anxiety (Magson et al., 2021; Tamarit et al., 2020) and depression (Mohamed-Azzam Zakout et al., 2020).
Furthermore, our results indicated that experiencing a recent stressful life event contributed to the experience
of depression, anxiety and stress symptoms, a finding that is consistent with previous findings in the literature
(Jones et al., 2021; Tamarit et al., 2020). Also, in our study, when adolescents reported more pre-pandemic
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mental health problems, they were more likely to experience emotional symptoms during lockdown. This finding
has been observed in other research that has indicated poor mental health in the majority of adolescents with
pre-pandemic mental health problems (Mensi et al., 2021; Thomas, 2020).

Another relevant finding is the importance of personal health habits, thus, adolescents who reported eating a
healthy diet reported fewer emotional symptoms. During the pandemic and the lockdown situation, several
studies have reported negative changes in food-related habits, with higher Body Mass Index (BMI) being
associated with lower diet quality and more frequent overeating (Robinson et al., 2021). In addition, consuming
both medication and alcohol or tobacco has been found to be a significant predictor of increased depression,
anxiety, and stress during confinement. In terms of personal leisure habits, those adolescents who reported
spending more time playing video games were more likely to perceive more anxiety symptoms (Kiraly et al.,
2020). On the one hand, substance use and spending time playing video games are behaviors that are often used
to reduce emotional symptoms such as depression, stress or anxiety (Kiraly et al., 2020; Sandin et al., 2020).

With respect to protective factors, our results indicate that adolescents who were in a romantic relationship
perceived themselves to be less anxious and less stressed than those who were not, a result that with respect to
stress has been observed previously (Tamarit et al., 2020). Similarly, satisfying social and family relationships
have been found to have a negative effect on the experience of emotional symptoms, showing that those
adolescents who strengthened their relationships during the pandemic experienced fewer symptoms of
depression, anxiety and stress. During the pandemic, adolescents who were alone were found to experience
greater emotional symptoms, such as depression or anxiety, compared to those who were accompanied by
family members (Chen et al., 2020; Magson et al., 2021). Our results therefore indicate that social support may
have a protective effect on mental health in critical periods such as pandemics (Jones et al., 2021).

One of the main strengths of this study was the large sample of adolescents from all regions of Chile. Similarly,
the time at which the data collection took place was at the beginning of the pandemic, a key moment for
collecting data and analyzing the impact of this COVID-19 pandemic and lockdown on Chilean adolescents’
psychological functioning and emotional symptoms. Finally, this study has identified possible risk and protective
factors for the adolescents' mental health, which we consider to be one of the most important contributions of
this research.

Nevertheless, this study has some limitations that need to be considered. The data were collected through a self-
report questionnaire where participants answered subjectively based on their self-observation of their behavior,
thoughts, emotions, and perceptions. Therefore, in future research should use complementary techniques that
collect data in a more objective way. Furthermore, the snowball sampling method used in this study does not
guarantee that the sample is representative of the adolescent population in general and, therefore, the results
obtained should not be generalized to the whole populations of Chilean adolescents. Similarly, our sample is
composed of more adolescent girls than boys, so it would be necessary to obtain a more equitable sample in
terms of gender and age of the participants in order to obtain more reliable and valid results of the existing
differences. In future research it would be advisable to use a more probabilistic sampling method. Finally, the
study only provides information about the perception of the experience of emotional symptoms during the
pandemic and lockdown and not about the emotional state prior to this situation, and this should be considered
when interpreting the results.
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