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Abstract: The study is preliminary in nature and aims to describe the levels of symptoms of post-traumatic
stress and subjective stress in a sample of 149 college students from Copiapd, Chile. A cross comparative’s
associate strategy with natural groups was used. A brief sociodemographic survey and two instruments
were applied: Severity Scale Symptoms of Post-Traumatic Stress Disorder (PTSD) and Impact Event Scale
Revised (EIE-R). It was observed that from the total sample the 2% have symptoms of post-traumatic stress;
85% have symptoms of medium intensity impact the event and 13.4% severe symptoms of subjective stress.
Significate differences were found in the scores of the scales depending on the varying degree of emotional
impact, PTSD, F(4,144)=17.81,p <.001 and IES-R, F(4,144)=17.96; p <.001, and grade of material loss,
PTSD, F(5,143) = 3.20, p < .01 and IES-R, F (5,143) = 3,26; p < .01. No differences in scores by gender
were found. The results suggest low prevalence of PTSD.
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Resumen: El estudio es de caracter preliminar y tiene como objetivo describir los niveles de sintomatologia de
estrés post-traumatico y estrés subjetivo en una muestra de 149 estudiantes universitarios de Copiapd, Chile
Se utilizé una estrategia asociativa de tipo comparativa transversal y un disefio de grupos naturales. Se aplico
una encuesta sociodemografica breve y los instrumentos: Escala de Gravedad de Sintomas del Trastorno de
Estrés Postraumatico (TEPT) y Escala de Impacto al Evento Revisada (EIE-R). Se observo que del total de la
muestra el 2% presenta sintomas de estrés postraumatico; el 85% presenta sintomas de mediana intensidad de
impacto al evento y el 13,4% sintomas severos de estrés subjetivo. Se presentaron diferencias significativas
en los puntajes de las escalas en funcion de la variable grado de impacto emocional, TEPT, F(4,144)=17.81,
p<.001yEIE-R, F(4,144) = 17.96; p < .001, y grado de pérdida material, TEPT, F(5,143)=3.20,p < .01
y EIE-R, F(5,143) =3.26; p < .01. No se presentan diferencias en las puntuaciones en funcion del sexo. Los
resultados sugieren la existencia de baja prevalencia de estrés postraumatico.

Palabras Clave: desastres naturales, eventos ambientales traumdticos; estrés post-traumdtico, malestar
emocional

Received: 01/2016

Introduction

The impact of climate change on
population and infrastructure and its effects
are more frequently possible to be seen, and
this impact, due its unpredictability, becomes
a challenge for authorities. This change is
caused by different elements and include
various climatic parameters (temperature,
frost, pressure, wind, rain, etc.). In the latter
years, the term anthropogenic climate change
and/or anthropic danger has been coined to
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point out the influence of the human variable
in its origin (Oreskes, 2004; Rojas Vilches, &
Martinez Reyes, 2011) and the name of socio-
natural disaster given to relieve the impact
these changes have on people (Villalba, 2012).
The World Health Organization (WHO), in its
2008 declaration, addressed the issue of global
climate change, highlighting the consideration
of direct health threat (Chang, 2008, as quoted
in Ochoa Zaldivar et al.,, 2015). Since then,
the importance of disaster research has been
recognized and a considerable amount of
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studies concerning its effects on mental health
has proliferated (de la Barra, & Silva, 2010;
Salcedo, 2014), together with some of its related
concepts such as vulnerability, resilience and
risk management (Aledi, & Sulaiman, 2014).

Stress reactions are some of the responses
to disastrous events have been the subject of
extensive study and it is known they have a high
impact on mental health. Their effects tend to
persist over time and become, most of the times,
chronic, technically called post-traumatic stress.
The specialized literature shows how these
responses, which are a variable phenomenon
and dependent on the type of traumatic event,
increase significantly in cases of disaster victims,
disasters and natural and/or socially induced
emergencies (Leiva-Bianchi, 2011). It has been
stated that the nature of these events and their
sudden and intense character is associated with
a number of symptomatologic stress responses
and finally to mental disorders, in which the
ability of daily functioning of the person is highly
compromised. The psychological impact of a
catastrophic event and its consequent post-
traumatic stress response, tends to last over
time in both direct and indirect victims (Samper,
2015); with an estimated prevalence in the world
population highly variable between 4% to 70%;
specifically in Chile from 4.4% to 36% (Leiva-
Bianchi, 2011;. Pérez et al., 2009).

The post-traumatic stress disorder is a
type of anxiety disorder characterized by the
appearance of symptoms after being exposed
to a stressful event and selectively displayed
when the person is exposed to stimuli that
resemble an aspect of the traumatic event.
This autonomic arousal produces a series of
difficulties such as sleep problems, irritability,
concentration difficulty, hypervigilance, social
and/or labor deterioration, among others
(American Psychiatric Association, 2002).

Psychosocial research in disasters has
been initially focused on the impact on the
physical and mental health of the victims, later
on the behavior of groups of people who have
experienced disastrous events, in which its
members find themselves overwhelmed with
theirhabitual mechanismof dealing with or coping
with (Lopez-Ibor, Christodoulou, Maj, Sartorius,
& Okasha, 2005). Classic meta-analytic
studies such as Rubonis and Bickman (1991),
noticed that the anxious-depressive symptoms
(eg. excessive consumption of alcohol) were
more frequent and had a higher prevalence.

Contemporary studies have emphasized other
post-traumatic reactions to disaster, such as
lack of control and loss of confidence (Pineda
Marin, & Loépez-Lopez, 2010). The character
of the post-traumatic response varies and has
elements in common with respect to the type of
disaster. For example, exposure to earthquakes
is associated with high levels of post-traumatic
stress disorder (PTSD), as in the earthquake
of May 12, 2008 in China, Sichuan Province,
where the prevalence of PTSD after 18 months
was 12.2% and 40.8% for depressive symptoms
(Zhiyong et al., 2012). In the Haiti earthquake
of January 12, 2010, a prevalence of 36.75%
was observed for PTSD; 25.98% for depressive
symptoms in adult population victims (Cénat,
& Derivois, 2014); and 22.25% of PTSD in
minor victims (Cénat, & Derivois, 2015) after 30
months; also highlighting how professionals with
previous experience in this type of situations,
e.g.: volunteers and/or military personnel, get
higher scores on the measurement of PTSD
symptomatology (Guimaro, Santesso Caiuby,
Pavéo dos Santos, Lacerda, & Baxter Andreoli,
2013); a finding already present in previous
scientific literature (Soto, 2013). In a sample of
youngsters after 9 months the earthquake and
explosion of the nuclear plant in Fukushima,
Japan, on March 11, 2011, high levels of PTSD
and comorbidity were observed with menstrual
pain and dysmenorrhea (Matsuoka et al.,
2012; Takeda, Tadakawa, Koga, Nagase, &
Yaegashi, 2013). On the European continent,
after the earthquake in the city of L'Aquila in
Abruzzo Italy on April 6, 2009; PTSD symptoms
and neuropsychological difficulties associated
with retrograde memory were detected after
6 months of the event, mainly caused by the
persistent fear for aftershocks (Roncone et al.,
2013).

Inthe case of exposure to Tsunamis, such as
the oneinthe Indian Oceanin 2004, a prevalence
of PTSD between 20 and 30% was found after
6 months, highlighting the peritraumatic fear,
neuroticism and low levels of social support
as inducer factors of post-traumatic stress
response (Hussain, Weisaeth, & Heir, 2013).

Snowstorm catastrophes have also been
investigated, such as the one occurred in
China, Hunan Province, between January 25
and February 6, 2008, with a prevalence in
young victims of 14.5% for PTSD, concluding
that most prominent factors for the development
of the disorder risks are: home-school distance,
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low stress coping strategies, neuroticism and
the presence of emotional support from their
teacher (Daxing, Huifang, Shujing, &Ying, 2011).
In the case of landslides and avalanches of
mud and water disasters, such as the one
caused by the volcanic eruption on August 12
and 13, 1985 in Armero, Colombia, depression,
generalized anxiety and PTSD were the 3 most
frequent diagnoses 8 months after the disaster
(Lima, Santacruz, Lozano, Luna, & Pai, 1988).
Autonomic hyperarousal has been recognized
as the most prevalent symptom in this kind of
catastrophe (Craparo, Faraci, Rotondo, & Gori,
2013). In another study in Taiwan after Typhoon
and flood Morakot occurred on August 8, 2009;
25.8% of PTSD, particularly intrusive thoughts,
physiological and psychological hyperarousal,
and avoidance was found (Cheng-Sheng et
al.,, 2011). One important concern is the high
prevalence of PTSD (25.8%) found in this type
of disaster in young victims after 3 months of a
flood, caused by anxiety symptoms and intrusive
type of irruptive in cognitive development
(Pinchen et al., 2011).

Research has also been conducted on
survivors of tornadoes, as in the case of Katrina
occurred on August 20, 2005 in the United
States, finding a positive relationship between
direct exposure to catastrophe, symptoms
of PTSD and the occurrence of asthmatic
episodes (Arcaya, Lowe, Rhodes, Waters, &
Subramanian, 2014).

However, post-war traumatic effects have
been more than any other studied event. There
are 3961 studies only on the database PunMed
to January 2016. Current studies emphasize six
common symptomatological factors in this type
of traumatic experience: intrusive thoughts,
avoidance, negative affect, anhedonia,
dysphoria and anxious arousal (Konecky, Meyer,
Kimbrel, & Morissette, 2015). There are other
interesting areas of research in this regard, for
example, the effects on civilian victims by war
disaster and their vision and sense of life during
the process of social reconstruction (Corkalo,
Ajdukovic, & Low, 2014).

Despite the uniqueness of these results in
relation to the high prevalence of PTSD in victims
of disasters, it has been shown to be highly
dependent on the nature and characteristics of
the traumatic event, as well as the victims who
experience it. For example, the particular post-
traumatic effects after a complex catastrophe
like the earthquake and tsunami in Chile on

February 27, 2010, showed a prevalence of
PTSD much higher than expected, between
20% and 36% (Leiva-Bianchi, 2011). Finally,
among the factors of risk for the appearance
of PTSD after exposure to disasters are: the
low educational level, sex of the victim, the
premorbid presence of obsessive-compulsive
traits, the presence of emotions of grief and
despair, having children under 6 years old,
social displacement because of material losses,
lack of social support after the event, the
absence of precautionary measures against the
possibility of a disastrous event, and premorbid
background for the development of PTSD
(Chen et al., 2014; Pollice, Bianchini, Roncone,
& Casacchia, 2012). Other modulating variables
of post-traumatic appearance and effect are:
sex, gender, education level, injury and/or death
in the time of occurrence of the disastrous
event (Grimm, Hulse, Preiss, & Schmidt,
2012). On the other side, there are protective
common factors such as: social independence,
interpersonal initiative, social responsibility
and social openness (Ling-Xiang, & Cody,
2011); perceived emotional stability (Hussain,
Weisaeth, & Heir, 2013); and fitness (Momma et
al., 2014).

According to McFarlane and Norris
(2006), disasters can be classified as natural
(hurricanes, earthquakes, floods), as opposed
to “human” disasters which in turn can range
from unintentional accidents to deliberate
actions (eg. terrorism). The specialized
literature has emphasized, however, that the
exclusive designation natural disaster has the
risk of masking the true impact of social factors
on the action of nature. These factors are the
first modulators of stressful experience lived by
victims. According to Cova and Rincon (2010),
quoting several authors, these distinctions have
been questioned, pointing out that although in
some disasters the triggering factor is a natural
event, greatly uncontrollable, its implications
and effects are derived from human action. As
an example of this, the meta-analytical studies
have shown that the impact on mental health
in members of the victim communities of a
catastrophe from less developed countries is
variable (Norris, & Elrod, 2006).

The concept socio-natural disaster is
currently used to integrate the variables
involved in the origin of disastrous events,
along with changing aspects of the traumatic
experience of the victim. In addition, it seeks to
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clarify “the responsibilities of the different actors
and to ensure that governments, multilateral
agencies and non-governmental organizations
contribute to reduce risks, to avoid events,
reduce impacts” (Villalba, 2012). Moreover,
the study of models of intervention in disasters
and emergencies reveals that the psychosocial
impact of a disastrous event is linked to a large
extent to the poor preparation that communities
and governments have (Osorio Yepes, & Diaz
Facio Lince, 2012). Hence, the definition of
a sociocultural factor is essential in order to
evaluate the actual effects of a disaster which
can be measured by the impact they have on
the society that experiences it. According to
Arnold-Cathalifaud (2010), in the case of Chile
and the disaster occurred of February 27, 2010,
with its “earthquake and all its aftershocks
together, is less than the social earthquake in
the country” (p. 41), the author adds: “No one
can be guilty of an earthquake or a tsunami,
as they are natural phenomena, however,
responsibility for a bad preparedness, by poor
construction, poor design of hospitals or airports
can be imputed” (p. 41). Other studies have
emphasized that the impact of a catastrophe
is, at first, a natural event, and then it becomes
a socio-natural occurrence which shows how
the State makes a series of interventions that
are perceived by the population as aggravating
the same natural disaster (Ugarte, & Salgado,
2014). Research on this matter confirms these
claims. An example of how the human factor
can be aggravating against fortuitous and/or
unexpected events, is the case of the disaster
which occurred in Estonia on September 28,
1994, when a passenger boat sank leaving 852
dead persons and only 137 rescued after several
hours floating in adverse weather conditions.
In this study, survivors were evaluated three
months, one year, three years, and fourteen
years after the catastrophe, and the prevalence
of PTSD was 27% (Arnberg, Eriksson, Hultman,
& Lundin, 2011). In the case of Chile, studies
have described the prevalence and severity
of PTSD symptoms in people affected by the
military dictatorship that took place between
1973 and 1990, revealing a greater presence
of anxiety symptoms in women and people
who did not politically participate at the time of
political repression, recording more symptoms
of avoidant type (Moscoso, 2013).

The impact of a disaster depends not
only on direct exposure to the stressful event

(earthquake, landslide, fire, etc.), but also on
loss, damage and feelings of threat felt by people
and their immediate milieu, as well as medium
and long range consequences (Felix, & Rincoén,
2010). These effects tend to affect particularly
at each individual and/or victims group, giving
way to a special and selective effect and not
to a global reaction of undifferentiated stress.
For example, the aforementioned earthquake
and tsunami in southern Chile (February 27)
caused high stress levels in a group of workers
without a decrease in job satisfaction (Jimenez,
& Cubillos, 2010). Finally, there are records
regarding the impact of individual treatment to
disaster victims (Figueroa, Marin, & Gonzalez,
2010; Zhang Feng, Xie, Xu, & Chen, 2011),
as well as the effectiveness of psychosocial
oriented programs aiming at the improvement of
stress coping strategies (Bianchinia et al., 2013).
Osorio and Diaz (2012) mention 30 models
and documented experiences of psychosocial
intervention in disasters in Spain and Latin
America. These investigations have shown that
the latency of the intervention (e. g. rescue or
essential supplies), the presence of abundant
material support, post-event psychosocial
support spaces and special attention to high-risk
groups, all play a central role in the rehabilitation
of victims of disasters and emergencies (Chen
etal., 2014).

On March 25, 2015 the largest rainfall
disaster in 80 years in the Chilean regions of
Antofagasta, Atacama and Coquimbo occurred.
The event brought heavy rainfall in a short
period of time followed by the overflowing of
Copiap6 and El Salado rivers, and landslides
coming mainly from mine tailings located
around the city (27 ° 21 ‘59 “S 70 ° 19 ‘59 “W).
As a result, there were several interrupted or
isolated routes, destroyed homes, power and
fiber optics outages, among other impacts.
The Government decreed a catastrophe zone
and then a state of emergency, and a thousand
soldiers were sent to safeguard public order and
provide aid to the affected areas (“Thousand
Soldiers Guard Atacama”, 2015).

The population was exposed to a series
of stressful events for at least 10 days after the
disaster, mainly by power outages and water
shortage, full stop traffic in many areas of the
city and the non-functioning of basic services.
In addition, a significant rise in prices of basic
goods, and attempted looting (Gutiérrez, 2015)
were observed. Official data estimates more
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than 28.000 victims and 31 dead people, 16
missing (according to denunciation for presumed
misfortune); and 16.588 damaged (Interior
Ministry’s National Emergency Office, 2015).
Moreover, the existence of 43% of homes with
repairable damage; 23% of slight damage; 13%
of moderate damage; 7% of severe damage;
and 6% of non-repairable damage requiring
replacement or complete housing rebuilding
was detected (Ministry of Housing and Urban
Development, 2015). The city found itself highly
sectorized. For example, the alleys of the city,
were flooded almost completely, unlike the high
sectors, which suffered no damage. In addition,
after some time, the city was affected by air
pollution, damage to public and pedestrian
routes, trash and piles of mud piled up in
different parts of the city, among other effects
and residues of the alluvial situation, which
posed the presence of permanent stress factors
that prolong the impact of the disaster in time.

Considering the above background, the
questions that guide the present study are as
follows; 1) What are the levels of symptoms of
post-traumatic stress and subjective stress after
the flood?; 2) What socio-demographic factors
determine the variability of PTSD and IES-R
scales?; 3) Does the degree of emotional impact
and material loss determine the variability of
results in PTSD and IES-R scales?

The objective was to identify post-traumatic
stress symptom levels and subjective stress
in university students after the mudslides an
determine factors of their variability.

Materials and Methodology
Research Design

This study is an empirical research. A
partnership strategy of cross-comparative
type and design of natural groups were
used. Variables are not manipulated and the
relationships among them are analyzed by
investigating the differences between two or
more groups of individuals from the contrasts
generated by nature and society (Ato, Lépez, &
Benavente, 2013).

Participants
An intentional non-probability or

convenience sampling was used. 149 college
students participated in the city of Copiapo,

who were selected because they were pursuing
careers that are dictated in a university campus
severely affected by the flood, and that had
access and normal operation problems during
several months after the disaster. As for the
characteristics of the sample, 19.5% were male,
and 80.5% female gender; ages range was
between 17 and 25 years (M = 19.71 and SD =
3.22), of which 96.6% were single. In addition,
38.3% reported being affected by the mud at
different levels of severity and 16.7% reported
emotional impact with different levels of intensity
(see table 1).

Instruments

The following was used: The Scale Severity
of Symptoms of Post-Traumatic Stress Disorder
(PTSD; Echeburua, Corral, Love, Zubizarreta, &
Sarasua, 1997a), which corresponds to a scale
of assessment of PTSD symptoms according to
criteria found in the Diagnostic and Statistical
Manual of Mental Disorders (DSM-1V). It comes
in Likert-type format (0 = Nothing to 3 =5 or more
times per week), which includes 17 questions
grouped in three dimensions (intrusive re-
experience, avoidance, and activation). It also
has a complementary somatic manifestations
subscale. It has been validated in Spain with
victims of sexual assault and domestic violence,
presenting high levels of reliability through
its temporal stability and internal consistency
(alpha of 0.89 and 0.92 respectively), which
proves to be an instrument that exceeds the
minimum requirements for being used in
research settings, clinical and/or legal forensics
included (Blasco-Ros, Sanchez-Lorente, &
Martinez, 2010; Echeburua, Corral, Amor,
Sarasua, & Zubizarreta, 1997b; Echeburuia,
Corral, & Amor, 2003). It was applied in Chile
by Moscoso (2013) to people affected by
State terrorism obtaining satisfactory Alpha
coefficients in all dimensions (between 0.86 and
0.94), and an Alpha of 0.96 for the overall result,
which indicates high internal consistency and a
satisfactory level of reliability. The questionnaire
provided an adequate discriminant validity of
the diagnostic criteria for post-traumatic stress
unlike other anxiety disorders.

The Impact Scale Event Revised (IES
- Impact of Event Scale Weiss & Marmar,
1997); validated in Spain by Baguena et al.
(2001). This is an instrument that has 22
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Table 1

Sociodemographic Factors and Variables Under Study

Variables Category Frecuency (%)
Male 29 19.5
Gender
Female 120 80.5
Single 144 96.6
Marital Status
Partner 1 0.7
Married 4 2.7
Psychological care 1 7.4
before the flood 138 92.6
The mud affected my sector 92 61.7
The mud entered my street 19 12.8
Degree of material
The mud entered my front yard and/or my garage 18 121
loss
The mud entered my house 10 6.7
The mud left my house uninhabitable 7 4.7
The mud destroyed my house completely 3 2
None 124 83.2
Loss of goods 15 10
Degree of
Loss of pets 3 2
emotional impact
Life-threatening 5 3.4
Loss of a relative 2 1.3

items and 3 subscales (Intrusion, Avoidance
and Hyperarousal) of Likert type to evaluate
the intensity of symptoms (from 0 = None to
4 = Extremely). It allows to measure, form the
global score, the severity of emotional distress
or subjective stress (Costa Requena, & Gil
Moncayo, 2012). This instrument has been
used in various research regarding the impact of
disasters and emergencies (Arcaya et al., 2014;
Brunet, St-Hilaire, Jehel, &King,2003; Caamanio,
Gonzalez, & Sepulveda, 2011; Creamer, Bell, &
Failla, 2003;, Giorgi et al., 2015; Morina, Ehring,
& Priebe, 2014; Warsini, Buettner, Mills, West,
& Usher, 2015), including mudslides (Cheng-
Sheng et al., 2011; Craparo et al., 2013); and its
psychometric properties have been evaluated
in China showing appropriate values (Wu, &
Chan, 2004). It also presents 72% sensitivity
for the detection of PTSD in relation to other
similar psychometric instruments (Mouthaan,
Sijbrandij, Reitsma, Gersons, & OIff, 2014). The
IES-R was adapted and validated for Chilean
population by Caamanio et al. (2011), concluding
that it is a reliable measure of self-reporting and
of adequate validity.

Sociodemographic Survey. This survey
was devised by the authors to collect information
such as age, sex, college career, marital status,
place of residence, place where the person was
during the day of the flood, degree of material
loss (consisting of 6 levels, 1 = Mud did not affect
my sector, 6 = the mud completely destroyed
my house), and degree of emotional impact
reported (5 levels, 0 = None; 4 = loss / death of a
relative), all of this being of nominal and ordinal
character, except the age of the individual.

Procedure

The instruments were applied three
months after the mudslide, previously approved
by a scientific qualified committee of the
institution of the authors which approved the
ethical aspects of the study. The Chairs of
the different Departments of the institution
granted formal permission to access the
classrooms of participating students. The
research collaborators presented the objectives
of the study and stated the anonymous and
confidential nature of the obtained data. Once
this was communicated to the participants, a
package containing the two scales, the socio-
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demographic questionnaire, and an informed
consent to be returned in a sealed envelope to
ensure confidentiality of the data, was handed
in. The differences were estimated using
the analysis of variance (ANOVA) of a factor
depending on sociodemographic variables
and categories of degree of material loss and
emotional impact. For the gender category,
the Student t-test was used for independent
samples. Homogeneity of variance was
determined by the Levene’s test, in the absence
of it, the Welch test was applied (Armitaje, Berry,
& Matthews, 1994). The post-hoc comparisons
were made using the Tukey’s test. Cohen’s d
and partial Eta squared (np?) were used to
measure the effect size (Cohen, 1988). Linear
regressions were performed using the stepwise
method.

Results

The main results of the study, which are
of preliminary nature, are presented below.

The analysis of the prevalence of post-traumatic
stress symptoms shows that 146 participants
(98%) present no symptoms of PTSD, and 3
individuals (2%) show symptoms generated by
Severity Scale Symptoms of Post-Traumatic
Stress Disorder (PTSD). According to the IES-R,
20 students (13.4%) have severe symptoms
of subjective stress or emotional distress (see
table 2).

At a deeper level of analysis, and
following the research questions, no significant
differences in mean between men (PTSD:
M = 566, SD = 6.47; EIE-R: M = 28.9,
SD = 12.5) and women (PTSD: M = 5.59,
SD = 549; ERV-R: M = 29.4, SD = 11) were
found regarding the symptoms of post-traumatic
stress and subjective stress (see table 3).

Concerning the variability of symptoms
of post-traumatic stress and subjective stress,
the results of total scale and dimensions of the
IES-R and PTSD were compared in terms of
sociodemographic variables, marital status and
college career, and the gradation categories of

Table 2
Prevalence of Post-traumatic Stress Disorder (PTSD) and Subjective Stress (IES-R)
PSTD IES-R
Gender Mild Moderate Severe
Without Symptoms With Symptoms
Symptoms Symptoms Symptoms
Male 28 (96.6%) 1(3.4%) 0 (0%) 26 (89.7%) 3(10.3%)
Female 118 (98.3%) 2 (1.7%) 1(0.8%) 102 (85%) 17 (14.2%)
Total 146 (98%) 3(2%) 1(0.7%) 128 (85.9%) 20 (13.4%)
Table 3
Differences in PTSD and IES-R Scales, and Dimensions by Gender
PTSD/IES-R Media (DE) t(147) P
Femenino Masculino
EIS-R (Total) 29.4 (11) 28.9 (12.5) -0.196 .845
Re-Experiencing 2.13 (1.67) 1.86 (1.18) -0.798 426
Avoidance 1.47 (2.15) 1.69 (2.76) 0.471 .638
Increase of 2(2.42) 2.1 (3.25) 0.192 .848
activation
PTSD (Total) 5.59 (5.49) 5.66 (6.47) 0.054 957
Intrusion 9.38 (4.03) 8.76 (3.82) -0.756 451
Hiperarousal 9.14 (3.59) 9.24 (4.43) 0.126 .900
Avoidance 10.82 (4.32) 10.93 (4.95) 0.114(38.94)* 910
Complementary 3.78 (4.69) 3.24 (4.69) -0.549(42.60)* .586
Scale

* Welch’s test is applied for unequal variances
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the “degree of emotional impact” and “degree of
material loss.”

As shown in table 4, no significant
differences were presented in post-traumatic

stress symptoms and subjective stress
depending on marital status and university
degree.

Homogeneity of variances is found in the
categoriesof“degree of materialloss” withrespect
to subjective stress (IES-R), and post-traumatic
stress symptoms (PTSD) with Levene’s values
of1.70 (p=.137)and 1.41 (p=.221) respectively.
Significant differences in mean IES-R and its
dimensions (Re-Experiencing and Increase of
activation) depending on the degree of material
loss, except Avoidance, F (5, 143) = 2.166,
p > .05 are presented. Moreover, it is observed

that the size effect of the differences in the
IES-R, and the dimension of Re-Experiencing
is moderate/high (values between .10 and .14
np2) (Cohen, 1988). Significant differences
in PTSD and all its dimensions (Intrusion,
Hyperarousal and Avoidance) depending on
the degree of material loss are also present,
and the size effect is moderate/high (np? values
between .06 and .14). The post hoc Tukey HSD
test failed to differentiate the groups.

For the variable “degree of emotional
impact,” there is homogeneity of variance
with respect to subjective stress (IES-R), and
post-traumatic stress symptoms (PTSD), with
Levene’s values of 2.202 (p = .06) and 1.372
(p = .06) respectively. Significant differences in

Table 4
Differences in PTSD and IES-R, and the dimensions University career, Marital status, and Degree of Material Loss and Emotional
Impact
Total
IES-R/PTSD Socio-demographic Variable / Categories of Impact
Dimensions F P n?
Media (SD)
University Carrer
Nursing Kinesiology Nutrition
IES-R 29.17(9.89) 29.7(11.32) 28.8(12.53) 0.080 923
PTSD 5.49 (4.58) 5.77 (5.89) 5.50 (6.32) 0.041 960
Marital status
Single Partner Married
IES-R 29.50 (11.43) 22.00 (--) 24.00 (--) 0.669 514
PTSD 5.60 (5.75) 3.00 () 6.25 (2.98) 0.130 .879
Degree of Material Loss
EBNAFS EBEMC EBEMA EBEMIC EBDMCI EBDTMC
IES-R 27.62(9.4) 27.53(8.3) 30.89(15.43) 33.50(7.4) 41.3(20.7) 40.3(16.0) 3.276 .008 0.10
Re-experiencing 1.83(1.34) 1.58(0.83) 2.50(1.465) 3.10(1.37) 3.43(3.64) 3.67(3.05) 3.866 .003 0.14
Avoidance 1.22(2.13) 1.21(1.51) 1.89(3.027) 2.40(2.27) 2.71(2.98) 4.33(1.52) 2.166 .061 0.04
Increase of act. 1.67(2.40) 1.63(1.89) 2.28(2.718) 4.30(3.23) 3.57(3.82) 2.33(2.30) 2.644 .026 0.04
PTSD 4.72(5.00) 4.47(3.43) 6.67(6.730) 9.80(6.05) 9.71(10.0) 10.33(6.8) 3.205 .009 0.06
Intrusion 8.72(3.40) 8.58(2.11) 9.72(4.812) 10.10(2.4) 13.7(8.40) 14.67(6.5) 3.621 .004 0.14
Hyperarousal 8.63 (3.03) 8.53(2.69) 9.50(5.032) 11.70(3.8) 13.29(7.2) 9.33(2.30) 3.359 .007 0.13
Avoidance 10.21(3.7) 10.42(4.4) 11.67(6.155) 11.70(2.9) 14.57(5.5) 16.33(7.6) 2.660 .025 0.06
Degree of Emotional Impact
None PB PM VP PDE
IES-R 27.44(8.736) 33.8(9.83) 32(5.568) 62.4(21.13) 24(2.828) 17.966 .000 0.31
Re-experiencing 1.85(1.260) 2.2(1.521) 3.33(1.528) 6.40(2.966) 2.0(1.414) 13.956 .000 0.25
Avoidance 1.19(1.953) 1.87(1.40) 2.33(3.215) 7.60(3.507) 2.00(0.00) 12.844 .000 0.24
Increase of act. 1.65(2.224) 2.13(1.88) 6.33(4.619) 8.00(3.082) 3.00(1.41) 12.351 .000 0.19
PTSD 4.69(4.562) 6.20(3.80) 12(8.544) 22(8.276) 7 (2.828) 17.814 .000 0.27
Intrusion
Hyperarousal 8.60(3.002) 10.9(3.84) 10.33(0.57) 20.60(8.29) 7.50(0.70) 16.754 .000 0.30
Avoidance 8.49(2.800) 10.5(3.64) 12.00(3.60) 20.20(6.76) 8.50(2.12) 18.942 .000 0.32
10.30(3.772) 12.3(3.49) 9.67(2.082) 21.60(8.87) 8.00(0.00) 10.727 .000 0.22

Note: ACT = Activation; EBNAFS = The mud did not affect my sector; EBEMC = The mud entered my street; EBEMA: The mud entered my front
yard; EBEMIC: the mud entered my home; EBDMCI: the mud left my home uninhabitable EBDTMC = The mud Totally Destroyed My House;
PB = loss of property; PM = Lost Pet; VP = Life in Danger and PDF = Loss of a relative
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IES-R scores and all its dimensions depending
on the degree of emotional impact are present.
It is noted that the size of the effect is high
(values between .19 and .31 np2) (Cohen,
1988). Significant differences in PTSD and
all its dimensions depending on the degree
of emotional impact are also present, and the
size effect of the differences is significant as
well (np2 values between .22 and .32).

The post hoc Tukey HSD test revealed
that differences occur between the category
“life-threatening” and the other four groups
regarding post-traumatic stress symptoms
(p < .05) and subjective stress (p < .001).

A multivariable linear regression analysis
with scores on the PTSD and IES-R scales,
considering age, degree of material loss and
emotional impact, was performed. The variable
that entered the model was the degree of
emotional impact that predicts 21.3% of the
variance in PTSD scores (R2 = 0.213), being
significant, F (1,147) = 39.90, p = .000, B =
462, p = .000, 95% CI [.374, .549]. It also
predicts 16.8% of the variance of the scores
obtained in the IES-R (R? = .168), being also
significant, F(1.147) = 29.731, p = .000, B =
410, p = .000, 95% IC [0.376, 0.805]. In both
cases the contribution of the variable degree of
material loss was smaller.

Discussion and Conclusions

The goal of this study was to identify
levels of symptoms of post-traumatic stress
and subjective stress in college students after
the flood, and to determine the factors that
establish their variability. The evaluated factors
were of the sociodemographic and categories
of emotional impact and material loss.

According to preliminary results, no
significant percentages of the presence of
symptoms of post-traumatic stress disorder
(2%), or subjective stress (13.4%) were found,
which relates to the data recorded in Chile
with ranges from 4.4 % to 36% (Pérez et al.,
2009; Leiva-Bianchi, 2011). Moreover, a higher
percentage occurs in moderate symptoms
of subjective stress (85.9%), suggesting the
enduring presence of the psychological impact
on both direct and indirect victims (Samper
Lucerna, 2015). Also, the results confirm
what Arnold-Cathalifaud (2010) said, that the
psychological impact of a disaster is not limited
to individuals who are directly affected.

Regarding the sociodemographic
variables such as gender, marital status and
university career, no differences occur on
scales of post-traumatic stress and subjective
stress, which makes possible to infer that most
college students were single (96.6%), and that
it could be related to social independence (Ling-
Xiang & Cody, 2011), and perceived emotional
stability (Hussain, Weisaeth, & Heir, 2013). It
can also be inferred that the educational level
of the participants would act as a protective
factor regarding the origin and effect of stress
(Grimm, Hulse, Preiss, & Schmidt, 2012).

The variability of the results obtained with
the scales of post-traumatic stress symptoms
and subjective stress are presented in terms
of the variables “degree of emotional impact”
and “degree of material loss”, the first being
the one that causes more variability. According
to MINVU (2015), 6% of homes present not
repairable damages and need to be rebuilt
after the flood. Information provided by
ONEMI (2015) reports a total of 31 people
dead and 16 missing, facts that are related
to the categories of ‘life-threatening” and
“the mud completely destroyed my house,”
and that appear with greater severity in the
scale of emotional impact and material loss
respectively. Around 25.5% of participants
were affected by the mud that entered their
front yard and/or garage, while 13.4% were
damaged by the mud that entered their house.
6.7% of participants reported greater emotional
impact, however, they did not attribute great
intensity to the loss of property. Thus, what
Arnold-Cathalifaud (2010) said regarding the
psychological impact and the direct experience
of the event is sustained, being the latter the
one that would generate high levels of PTSD
and would explain the differences found in
this study with the literature that contemplates
significant levels of PTSD in people exposed
to earthquakes (Leiva-Bianchi, 2011; Zhiyong
et al., 2012; Cénatn & Derivois, 2014; Guimaro
et al.,, 2013; Matsuoka et al., 2012; Takeda
et al., 2013; Roncone et al., 2013); tsunamis
(Hussain et al., 2013); snowstorms (Daxing et
al., 2011); typhoon and flood (Cheng-Sheng et
al., 2011); and tornadoes (Arcaya et al., 2014).
Regarding the above, the severity of symptoms
of post-traumatic stress and subjective stress is
determined by the type of disaster. PTSD levels
are greater in those affected by earthquakes
(about 12.2%) in relation to those affected by
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the flood, where the autonomic hyperarousal
is the most prevalent symptom (Craparo et al.,
2013).

Data provided by the National Institute
of Statistics (INE, by its initials in Spanish)
point out that the city has shown, over time
high rates in the perception of social and
environmental problems related to pollution,
hygiene and lack of community infrastructure
(INE, 2016); all factors that affect the quality
of life of the inhabitants. Considering that
emotional variables, such as subjective
happiness, perceived stress, managing
emotions, among others, have an impact on
academic performance (Ferragut, & Fierro,
2012; Pena-Sarrionandia, Mikolajczak, &
Gross, 2015); it would be interesting to know
whether or not the presence of symptoms
of subjective stress of medium intensity
found in participants affected their academic
performance. Finally, it is important to note that
the prevalence of this study is of a preliminary
type, therefore and there are other statistical
analyzes such as residue testing, Chi-squared
test and multivariate logistic regression, among
others, pending. In addition, other sectors of
the population who were affected directly and
indirectly by the flood can be incorporated to
the sample, in order to clarify and extend the
scope of this study, which is currently under
implementation by the authors under the
project “Impact on subjective well-being, quality
of life and worldview after one year of exposure
to a socio-natural disaster (16/14 22310 code,
funded by the Directorate Research at the
University of Atacama).
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