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Abstract

Post-traumatic stress disorder (PTSD) is one of the most common 
consequences of exposure to natural disasters. The aim of the study is to 
describe the post-traumatic symptoms in children and adolescents exposed 
to an earthquake in 2015 in the city of Los Vilos, Chile (Coquimbo 
Region). The Childhood Post Traumatic Stress Disorder Symptom Scale 
(CPSS), a questionnaire of severity of exposure to a traumatic event, and a 
sociodemographic questionnaire were applied to 105 participants aged 12 
to 16 years, 12 months after the event occurred. The total probable rate of 
PTSD was 29.5% with a higher incidence in women and younger children. 
Exposure to disaster and the perception of significant threats to their integrity, 
increases levels of PTSD. The results show the importance of implementing 
preventive programs and designing intervention strategies that contribute to 
face the consequences of a natural disaster in children and adolescents.
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Resumen

El trastorno por estrés postraumático (TEPT) es una de las consecuencias 
más frecuentes de la exposición a desastres naturales. El objetivo del estudio 
es describir la sintomatología postraumática en niños, niñas y adolescentes 
expuestos a un terremoto el año 2015 en la ciudad de los Vilos, Chile (Región 
de Coquimbo). Se aplicó la Escala Infantil de Síntomas de Trastorno de Estrés 
Postraumático (CPSS), un cuestionario de severidad a exposición a un evento 
traumático y un cuestionario sociodemográfico a 105 participantes de 12 a 
16 años, 12 meses después de ocurrido el evento. La tasa total probable de 
TEPT fue de 29,5% con mayor incidencia en mujeres y niños (as) de menor 
edad. La exposición al desastre y la percepción de amenazas importantes a 
su integridad aumenta los niveles de TEPT. Los resultados dan cuenta de la 
importancia de implementar programas preventivos y diseñar estrategias de 
intervención que contribuyan a enfrentar las consecuencias de un desastre 
natural en niños, niñas y adolescentes.

Palabras clave: Trastorno por estrés postraumático, desastre natural,  
severidad del evento, trauma, niños,  adolescentes.

Introduction

On September 16 2015, an earthquake with a grade 8.4 on the 
Richter scale took place in Coquimbo, Chile. This catastrophe 
killed 13 people, left a further 30 000 people affected and 

destroyed or severely damaged 1 100 homes (United States Geological 
Survey, 2015). Earthquakes are intense, uncontrollable and surprising 
events, and endanger the physical and psychological integrity of those who 
experience them (Leiva, 2011). A natural disaster like this tests the ability 
of an individual to adapt and can alter the mental health of people, including 
adults, children and adolescents (Kun, et al., 2009), both in the short and 
long term (Rochanakorn, 2007). The emotional responses of children and 
adolescents to these disasters can be very varied, from fulfilling an initially 
adaptive function, to minimal and short-term alterations (Cohen & Gadassi, 
2009). However, psychopathological responses may also arise, including 
posttraumatic stress (Alisic & Kleber, 2010; Fu, et al., 2017), either in the 
form of a disorder (PTSD) or symptomatology.

Posttraumatic stress disorder (PTSD) is a psychiatric disorder that 
can occur after living or having witnessed or been exposed to events that 
threaten one’s life or that of others, as well as extreme exposure to details 
of the traumatic event (DSM-5, 2013). The emotional reaction experienced 
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involves a response of intense fear, hopelessness or horror expressed in 
children through unstructured or agitated behaviour. The groups of symptoms 
described include a re-experiencing of the traumatic event, an avoidance of 
stimuli associated with the trauma, hyperactivity and persistent negative 
alterations in cognitions and mood. The symptoms of re-experiencing have 
been described as the most disabling, associated with greater severity in 
PTSD symptomatology (Zahradnik, et al., 2010). However, this is under 
discussion (Blom & Oberink, 2012). Furthermore, occurrence of PTSD in 
populations affected by a disaster has a high correlation with the emergence 
of other psychiatric pathologies, such as major depressive disorder, substance 
use, and the increase in suicide risk (Echeburúa, et al., 2016). There is also 
a high correlation between PTSD and the decrease in the quality of life of 
people exposed to the disaster (Zhao, et al., 2012). 

Reviews of psychopathological disorders indicate that PTSD would 
be the most observed pathology after an earthquake, with prevalence 
rates estimated between 10% and 34.3% (Zhao et al, 2012). In children 
and adolescents exposed to disasters, the reported prevalence of PTSD 
symptoms has varied with figures ranging from 4.5% to 74.5% (La Greca, 
et al., 2008). These differences are owing to differences in methodologies 
used, different exposure levels to disasters, individual characteristics and 
the environment, among others (Kleim & Ehlers, 2009). The development 
of PTSD in children and adolescents is influenced by various factors. 
Level of exposure to the disaster, for example, has been one of the most 
studied factors. Level of exposure increases the sensation of vulnerability 
and thus, the fear of possible subsequent events would intensify, generating 
posttraumatic symptoms (Ben-Ezra, 2014). Another factor is the degree of 
destructiveness and loss generated by the disaster, that is, the presence of or 
perception of a threat to life, both of themselves and of loved ones (La Greca 
& Prinstein, 2002). Research has shown that disasters that cause disruptions 
to daily life, such as changing homes, schools and communities, distance 
from friends, altered leisure activities, among others, also contribute to 
PTSD symptoms. However, disasters that lead to the death of a loved one, in 
particular, are more closely related to the development of PTSD (Agustini, 
et al., 2011; Dell’Osso et al., 2011). The sex of the child is another important 
factor, with a higher prevalence of PTSD symptoms in women (Agustini et 
al., 2011; Usami, et al., 2014). With regards to age, there are variations in 
findings with most studies suggest that being younger is a factor associated 
with greater PTSD (López-García & López-Soler, 2014). However, few 
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other studies show a higher prevalence of probable PTSD in older children 
(Baddam, et al., 2007).

Considering the frequency of natural disasters in Chile and the sparsity 
of research on their effects on child and adolescent mental health, the 
objective of the current study is to describe posttraumatic symptoms in 
children and adolescents exposed to the earthquake of 2015 in the city of 
Coquimbo, Chile. In addition, we consider the particular effect of differing 
levels of exposure to the event, including disruptions in daily life and the 
threat of the life of a loved one. 

Materials and Method
Participants
A total of 105 children and adolescents (49% female), aged between 12 and 
16 years (Mean age = 14.35; SD = 1.32), were evaluated 12 months after 
the earthquake that occurred in the city of Los Vilos (Coquimbo Region, 
Chile).

Instruments
The Childhood Scale of Posttraumatic Stress Disorder Symptoms (CPSS) 
by Foa, et al. (2001) was used to assess PTSD symptoms. This instrument 
assesses the presence and severity of PTSD symptoms in children, 
adolescents, from eight to 18 years of age with a known history of trauma. 
The scale is based on the diagnostic criteria of the DSM-IV for PTSD and 
is composed of 17 items referring to the frequency of manifestation of 
symptoms of the disorder ranging from 0 (never) to 4 (9 times or more). 
The total score ranges from 0 to 68 points, with a cut-off point of 24 to 
distinguish between the presence and absence of PTSD. Psychometric 
properties indicate adequate internal consistency (α = 0.89) and temporal 
stability (r = 0.84). The scale was validated in Chile by Bustos, et al. (2009), 
obtaining appropriate internal consistency values, similar to those of the 
original instrument (α = 0.91) and a capacity of 90.7% to discriminate the 
presence / absence of PTSD according to established clinical criteria. 
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To assess the level of exposure to the earthquake, we used Exposure to 
Traumatic Events Questionnaire, developed by Vernberg, et al. (1996). The 
scale was originally developed to assess exposure to Hurricane Katrina; 
but was translated and adapted for use in earthquakes by Andrades et al. 
(2018). The scale consists of 17 dichotomous items (yes / no), with one 
item referring to the direct perception of threat to the child’s own life, six 
items related to a specific threatening events that could be observed in the 
earthquake (for example, door and window breakage) and ten items related 
to disruptive experiences and post-disaster losses (for example, moving 
home). In the present study, an appropriate Cronbach’s alpha was obtained 
(α = 0.80).

Finally, a socio-demographic questionnaire assessed factors such as 
age, sex, city of residence at the time of the earthquake and city of current 
residence.

Analysis of data
Statistical analysis was conducted with the Statistical Package for the 
Social Sciences (SPSS) version 22.0. For categorical or discrete variables, 
contingency tables and the Chi-square test were conducted. For independent 
samples, the Student’s t test was used to compare groups of women and 
men and compare children who felt they could die with those who did not 
think otherwise. Pearson’s product-moment correlation coefficient was 
used to analyze the relationship between PTSD and age and PTSD and the 
sub-scales of the Traumatic Events Questionnaire.

Procedure
Data was collected twelve months after the earthquake occurred. In order 
to select participants, data on educational establishments in the affected 
area were obtained from social organizations working in the area. From 
this data, two educational establishments were selected randomly. Within 
these educational establishments, classes corresponding to a predetermined 
age range were randomly selected. Informed consent was obtained from 
all parents in the selected classes. Furthermore, once parental consent was 
obtained, the study was also explained to each child and their assent was 
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requested. Children were informed that participation was voluntary, that 
no negative consequences would follow non-participation and that their 
identities would be confidential. There were no refusals. Questionnaires 
were anonymized and data was analyzed as a whole. Participants completed 
the questionnaires in their respective classrooms, assisted by trained 
undergraduate students. Approval for the study was obtained by the ethics 
commission of the School of Psychology of the Central University of Chile.

Results
Participants obtained a mean score of 17.60 (SD=13.66) on the CPSS with 
scores ranging from 0 to 56 points. From Table 1, we can see that females 
reported significantly more posttraumatic symptomatology than males for 
the total CPSS score, and the sub-scales of re-experiencing and arousal, 
but not for the avoidance subscale. A significant and negative correlation 
was found between age and the total CPSS score, avoidance and arousal. 
Younger children had significantly higher posttraumatic symptomatology 
compared to older children (Table 2). 

Table 1. 
Differences between groups of symptoms according to sex

Sex (n) CPSS total Re-exp. Avoidance Arousal

Mean (SD) Mean (SD) Mean (SD) Mean (SD)

Males (54) 14.69 (12.31) 4.52 (3.61) 5.96 (6.57) 4.20 (4.09)

Females (51) 20.69 (14.43) 6.57 (4.41) 7.12 (6.36) 7.00 (5.25)

Significance p=.24a p=.011b p=.35c p=.003d

 
a t(103)=-2.30 , b t(96)=-2.60 , c t(103)=-.94 , d t(94)=-3.03
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Table 2.  
Correlation between CPSS scores and participant age

CPSS total Re-exp. Avoidance Arousal

Age -.228 -.079 -.239 -.255

Significance p=.021 p=.421 p=.014 p=.009

Overall 29.5% of the participants scored above the cut-off score, 
suggesting that they are at risk for a diagnosis of PTSD. Significantly more 
females (39.2%) than males (20.4%) scored above the cut-off score for 
PTSD (Table 3).

Table 3.  
PTSD level by sex

CPSS score

< 24 ≥ 24

Males 43 (79.6%) 11 (20.4%)

Females 31 (60.8%) 20 (39.2%)

TOTAL 74 (70.5%) 31 (29.5%)

Note: Test χ2(1, N=105)=4.477, p<.05. 

Exposure to traumatic events

The findings on Exposure to Traumatic Events Questionnaire are presented 
in Table 4. This includes perceived life threat, life threatening experiences 
and losses and disruptions. Almost half (44.8%) of participants thought that 
they would die during the earthquake, with significantly more females than 
males thinking that they would die (66.7% vs. 33.3%, p <.001, χ2[1, N=105] 
=19.2). Participants reported an average of 0.7 (SD = 1.0) life threatening 
experiences (ranging from 0 to a maximum of 6 events) and an average 
of 0.8 (SD = 1.4) numbers of disruptions and losses (ranging from 0 to a 
maximum of ten). There were no significant differences between girls and 
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boys for number of life threatening experiences or number of disruptions 
and losses.

Table 4.  
Frequency (%) who thought they could die, number of life threatening events 
(Mean, SD) and number of losses and disruptions (Mean, SD)

Frequency (%) of 
participants who thought 

they would die

n life threatening 
events

n losses and 
disruptions

No Yes M (SD) M (SD)

Male 41 (75.9%) 13 (24.1%) 0.6 (1.1) 0.7 (1.7)

Female 17 (33.3%) 34 (66.7%) 0.8 (0.9) 0.9 (1.1)

TOTAL 58 (55.2%) 47 (44.8%) 0.7 (1.0) 0.8 (1.4)

Exposure to traumatic events and PTSD symptomatology
The relationship between the severity of exposure to the event and 
posttraumatic symptomatology was evaluated. Children and adolescents 
who thought they could die presented more symptoms in the total CPSS 
scale (p <.001), as well as in all the subscales (Table 5).

Table 5.  
PTSD symptoms in participants who thought they could die (yes or no)

Did you 
think you 
could die? 

CPSS total Re-experiencing Avoidance Arousal

Mean(SD) Mean(SD) Mean(SD) Mean(SD))

No 13.10 (1.40) 4.09 (3.16) 5.36 (5.71) 3.66 (3.50)

Yes 23.15 (14.96) 7.28 (4.52) 7.96 (6.77) 7.92 (5.32)

Significance t(81)=-3.87,  
p<001

t(80)=-4.10,  
p<001

t(103)=-2.13, 
p<.05

t(76)=-4.72,  
p<001
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Similarly, as seen from Table 6, the number of life threatening events 
had a significant and positive relationship with the scores in the total CPSS 
(r = .256), and the subscales of re-experiencing (r =. 224) and arousal (r = 
.290). The number of disruptions and losses experienced by participants 
had a significant and positive relationship with the scores in the total CPSS 
(r = .331), and the subscale of re-experiencing (r = .276), avoidance (r = 
.298) and arousal (r = .308). In other words, a higher number of reported 
traumatic experiences were related to more symptoms of PTSD. When 
children and adolescents feel important threats to their integrity, the level of 
PTSD symptoms is increased. 

Table 6. 
Bivariate correlations between the sub-scales of exposure to traumatic 
events and PTSD symptomatology (n = 105)

CPSS total Re-experiencing Avoidance Arousal

Life threatening 
events .256** .224* .183 .290**

Losses and 
disruptions .331** .276** .298** .308**

Note: *p<.05, **p<.01

Discussion
Studies show a considerable psychological impact on people who have 
experienced a natural disaster. PTSD as one of the most serious pathologies 
and can significantly interfere in the daily activities of those affected. For 
this reason, the present study aimed to describe posttraumatic symptoms 
in children and adolescents affected by the 2015 earthquake in the city 
of Los Vilos, Chile. In addition, we explored the extent of posttraumatic 
symptomology according to socio-demographics factors and levels of 
exposure to the traumatic event. 

In the current sample, 29.5% scored above the cut-off score on the 
CPSS, an indicator of a probable fulfilment of the criteria for PTSD. This 
shows the extent of the impact on the mental health of the children and youth 
exposed to this earthquake, twelve months after the event. The prevalence 
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found in the current study is similar to that found in other studies with 
populations of the same age, in locations affected exclusively by earthquake 
and carried out at equivalent times after the event, (Dell’Osso et al., 2011).  
The current prevalence is lower compared to studies conducted with children 
after the earthquake and tsunami in Chile, in February 2010 (Briceño et al., 
2013; Piyasil et al. 2007; Usami et al., 2014). The differences in the type of 
disasters, in the populations considered and in the evaluation methods used, 
make it difficult to compare these results with data obtained in previous 
research. However, one can surmise that areas affected by both earthquakes 
and tsunamis would result in a greater threat and destructibility, which 
would account for higher levels of PTSD symptomology.

In accordance with previous research (Briceño et al., 2013; Díaz, et al., 
2012; Cova et al., 2013) the prevalence of probable PTSD was higher in 
females compared to males. With respect to age, children with younger age 
presented greater posttraumatic symptoms. Although it is under discussion 
that younger children are a population at risk, the results of this research is 
similar to what has been found in other studies (Briceño et al., 2013; López-
García & López-Soler, 2014).

One of the notable results observed in the current study is related to the 
perception of threat manifested by the participants during the earthquake. 
This is reflected in the high percentage (45%) of participants that responded 
positively to the item: “sometime during the earthquake, you thought that 
you could die”, an item that surpasses the other items of exposure. The 
perception of threat is an important factor in the development of traumatic 
symptomatology (La Greca & Prinstein, 2002). It is relevant to mention 
that significant differences were found in this item with respect to sex, with 
females endorsing this item with “yes” more frequently. This may explain 
the higher levels of posttraumatic symptoms found in females. Furthermore, 
this may be related to differences in rumination styles and coping strategies 
used by women and men.

According to the literature, there is a greater tendency for women to 
present ruminant responses, compared to men (Rocha-Sánchez & Cruz 
del Castillo, 2013). These types of responses have been defined as having 
recurring, repetitive, intrusive, passive and unwanted ideas about sadness 
itself, its origin, its possible causes and consequences (Watkins, 2008). 
These patterns would be highly linked to social conditioning and gender role 
expectations, affecting the ways in which women and men learn to respond 
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to their mood (Rocha-Sánchez, 2013). On the contrary, the socialization of 
“masculine” gender tends to be characterized by the search for risks and 
emotional “restriction” that demands a lower expression of their emotions 
(Rocha-Sánchez, 2010). 

The results obtained in relation to the items that account for specific 
threatening events and those related to disruptive experiences and post-
disaster losses, show that they generate greater traumatic posttraumatic 
symptoms for all the subscales of the CPSS. Therefore, exposure to the 
disaster and the perception of significant threats to integrity would increase 
PTSD levels. The relationship with the experience of intense fear and danger 
is consistent with the research that indicates that the experience of terror 
is fundamental in the development of subsequent posttraumatic symptoms 
(La Greca & Prinstein, 2002).

This study has some limitations. The selection of the participants was 
purposeful and the sample size is small, factors to consider when generalizing 
these findings. Finally, to explain PTSD in this population important 
variables, such as exposure and threat perception, were incorporated 
according to the literature. There may be other relevant factors that could 
contribute to a better understanding of mechanisms that act on the mental 
health of children and adolescents, such as social support (Schroevers, et 
al., 2010) or the emotional state of their parents (Kilmer et al., 2009).

The results show the importance of implementing preventive programs 
and designing intervention strategies that contribute to face the consequences 
of a natural disaster in children and adolescents. Understanding the level of 
threat and exposure that children perceive are valuable factors to consider 
when designing interventions Finally, it would be fruitful to also consider 
the possible positive effects that may result from exposure to a trauma, with 
a construct called Post-Traumatic Growth, conceptualized as the experience 
of positive changes that a person experiences as a result of the process of 
struggle that someone undertakes from the experience of a traumatic event 
(Calhoun & Tedeschi, 1999), particularly as findings show that higher levels 
of threat can lead to increased levels of posttraumatic growth This concept 
is increasingly being studied in child populations (Andrades, et al., 2018; 
Meyerson, et al., 2011).
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