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Abstract

Natural disasters have occurred since the beginning of time. However, with the
growth of civilizations and increase in population, as well as the effects of climate
change, the number of people affected by these disasters is rising. It is important to
understand how these events can affect survivors in the long-term. These disasters could
lead to changes in the way survivors perceive others and could affect their emotional
recognition ability and their perceptions of interpersonal threats.

My study, conducted in Trujillo, Peru, explored how natural disasters affect
interpersonal perceptions. The study had 110 participants and investigated whether
experiencing natural disasters changes how people perceive threats, recognize emotions,
and trust others. The study used a variety of methods, including questionnaires, emotion
recognition tasks, and physiological arousal measures.

The results showed that exposure to natural disasters was linked to increased
PTSD symptoms. The study also found a significant relationship between PTSD
symptom severity and emotion recognition accuracy, with higher PTSD symptoms
predicting poorer emotion recognition. Interestingly, emotion recognition bias was
towards fearful expressions and generated an increased threat perception towards this
emotion. This study provides valuable insights into the long-term psychological effects of
natural disasters. It highlights the need for a better understanding of the possible
outcomes this type of traumatic event might generate for the increasing number of

affected individuals.
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Chapter I

Introduction

Natural disasters are increasing in frequency and severity (AghaKouchak et al.,
2020). Depending on the geographical location, a person might experience earthquakes,
floods, wildfires, hurricanes, or other disasters. Nevertheless, there is limited research on
the potential long-term adverse effects that this acute stressful or traumatic event might
trigger. The present study is focused on furthering the understanding of the effects of
natural disaster trauma when it comes to the threat perception of other people. In other
words, does exposure to natural disaster trauma sensitize threat appraisals and induce a
negative valence bias to novel non-threatening faces? The goal is to determine if the level
of natural disaster exposure generates alterations in accurate emotional appraisal during
social evaluations that might lead people to generate a threat bias and an inability to
correctly recognize emotions in facial expressions, which could increase anxiety,
apprehension toward others, isolation and perceived social judgment. The rest of this
chapter provides a theoretical background upon which this research is based followed by

a chapter on methods, results and lastly discussion and limitations of this study.

Fear Generalization
The effects of exposure to a highly stressful or traumatic event correspond to
several mechanisms that antecede the different symptomatology that might arise as a
result. The aim of this study is to measure the relationship between the level of exposure

and impact to a highly stressful event (natural disaster), the effect this has on threat



perceptions (cognitive and physiological) evaluations of people, and how this affects
overall trustworthiness levels. One of the premises for the present study relied on
previous research in the fear response/threat generalization field. The idea that learned
fear is a generalizable reaction is a well-studied phenomenon; however, the extent of this
generalization into areas unrelated to the initial fear response is not well established. The
hypothesis tested in this study is that exposure to a highly aversive acute event (natural
disaster trauma) will generalize the threat appraisal and response to unrelated contexts.
This study hypothesizes that exposure to natural disaster trauma generates fear/threat
overgeneralization that carries over from the elements associated with the trauma to
seemingly unrelated contexts like interpersonal appraisals.

One study that marked historical relevance in the field of fear generalization is the
famous "Little Albert" experiment. While highly problematic in its methodologies and
conclusions this study by Watson and Rayner (1920) wanted to show that they could
trigger emotional reactions to specific objects through conditioning. Their experiment
used classical conditioning to make an eleven-month-old baby fear a laboratory white rat.
They set a fear-learning paradigm; every time the baby touched the rat, researchers
sounded a loud noise known to produce a fear response. The experiment progressed to
the point that the baby showed an intense fear response (cry) just at the sight of the white
rat, achieving fear conditioning towards the rat. Later the researchers believed that this
fear response could also occur in the presence of things similar in appearance to the white
rat producing the same adverse emotional reaction in the baby (Watson & Rayner, 1920).
While this experiment raised many ethical concerns, such as the long-term effects of this

conditioning on the baby, and there were several limitations making the reliability of its



results questionable, it paved the way for further studies to observe and analyze this fear
phenomenon and expand on the notion of fear object generalization.

Another example of fear generalization beyond objects is contextual fear
generalization, which is the learned response to a context paired with an aversive
stimulus that can generalize to other contexts that were never related to the adverse
consequence. Individual differences in this response has been linked to the degree of
individual hippocampal spatial representation. The hippocampus is a crucial area in
storing contextual fear memories and the size of the hippocampus influences the level of
contextual fear generalization. De Voogd et al. (2020) used a virtual reality cued-context
conditioning paradigm, and psychophysiological and MRI data, to document brain
changes due to conditioning. They showed that the generalization of fear learning from
the threat condition (where researchers paired a context with a shock) carried over to the
safe context that was never associated with any aversive stimuli. Furthermore, skin
conductance responses (SCR) also increased. Skin conductance is a measure of the
physiological uncontrolled arousal response. Researchers saw an increase in SCR in the
conditioned group in the safe context. However, no such increase was observed in the
unconditioned control group showing evidence of fear generalization to different contexts
after learned contextual fear conditioning (de Voogd et al., 2020). Conditioning effects
were also observed in the ventromedial prefrontal cortex (vmPFC), which is an area of
the brain involved in fear memory and safety learning. The generalization of fear
responses showed increased activation of the vmPFC in the conditioned group's safe
context of the paradigm, which indicates that contextual safety learning involves similar

pathways to fear extinction learning (de Voogd et al., 2020).



Lastly, de Voogd’s study demonstrated individual differences in fear
generalization. Weaker context representation in the virtual reality trial run (before
conditioning) predicted later greater fear generalization. This study demonstrates that
even though contextual fear generalization happens in most cases, people with weaker
spatial representations of contextual memories can be more susceptible to generalizing
fear contexts into safe environments (de Voogd et al., 2020). Because natural disasters
rarely occur to an individual in isolation, human faces seen during the event could serve
as a cue for fear context learning. This study supports the current hypothesis that it is
possible to take a cue previously paired with an adverse event in a specific spatial
context, like a natural disaster, and extend its fear-inducing properties in other spatial
contexts unrelated to the trauma. Further research should address if there are other ways
fear generalization can occur, if this is a marker of certain psychopathologies or if it can
also occur in healthy individuals who have had acute exposure to a single adverse event.

So far, there is evidence of object fear generalization and contextual fear
generalization. However, conceptual fear generalization is also how fear can generalize to
seemingly unrelated things that fall in the same conceptual category. Fear generalization
can move beyond physically similar stimuli into conceptually similar stimuli. In a
Dunsmoor et al. (2011) study, researchers sought to show that fear can generalize to
conceptually unrelated elements but maintains its most substantial effect on things that
might be different from the conditioned fear item but that are conceptually similar. The
authors used a conditioned fear paradigm where a spider or a wasp was paired with an
electric shock until fear learning occurred. After the fear acquisition phase, researchers

showed participants either conceptually similar images (spider web and wasp nest,



accordingly), unrelated images (waste drums or hospital corridor, counterbalanced), or
conceptually mismatched images (wasp nest or spider web) (Dunsmoor et al., 2011). A
group never conditioned to a fear response, only exposed to the images alone served a
control group.

The results of this study show that the most significant fear generalization occurs
in the conceptually similar condition where the most remarkable skin conductance
difference between the trial run and after fear acquisition happened (Dunsmoor et al.,
2011). The following condition that also showed a significant SCR difference was the
unrelated category, followed by the mismatch category, which did not produce a
significant fear response (Dunsmoor et al., 2011). This study supports the idea that it is
possible to experience fear responses to stimuli conceptually different from the
conditioned stimuli but that the conceptually similar items tend to be the ones to elicit the
highest fear response despite their visual and contextual differences. In addition, this
study also showed that trait anxiety levels were directly correlated with increased
generalization in the conditioned conceptually similar condition but showed no difference
in the control group. This generalization pattern demonstrates that personal differences
like levels of trait anxiety could directly impact the level of fear generalization someone
might experience to conceptually similar items after fear learning. A limitation this study
highlights is that even though the conceptually similar images were never presented
conjunctively with the conditioned image, at some point in the learning process outside of
the scope of this experiment, those images could have been presented together, thus could
have been "preconditioned" before this experiment and the response was not because of

conceptual similarity but instead a preconditioned response.



Addressing this limitation, Vervoot et al. (2014) used completely novel categories
rather than naturalistic categories to minimize the influence of previous pairings, showing
that conceptual fear generalization can occur even in recently established conceptual
categories. The researchers wanted to address the limitation found in the previous study
and also look at how conceptual fear generalization affects the fear extinction process,
which is when the stimulus no longer elicits a fear response, usually through sustained
exposure to the conditioned stimulus in the absence of the original unconditioned
stimulus until the uncoupling process occurs. Through a Pavlovian fear conditioning
paradigm and matching-to-sample experiments, researchers conditioned fear to a stimulus
that belonged to a set category. First, researchers stabilized two categories of 4 random
geometrical shapes, none outwardly resembling each other (Vervoort et al., 2014). After
participants had accurately learned what shapes belonged to the same group, researchers
paired an electric shock to a single shape from one specific group. Eight out of ten times,
this shape appeared an electric shock followed it (Vervoort et al., 2014). Thus, a fear
response associated with that shape was measured using skin conductance response
(SCR). The results showed a significant SCR fear response to all figures belonging to the
same category as the conditioned figure (Vervoort et al., 2014).

Findings in this study support that fear generalization can extend to an arbitrary
stimulus with no perceptual resemblance to the conditioned stimulus, but that shares a
conceptual stimulus relation. Furthermore, fear extinction occurs typically in the
conditioned figure but also generalizes to the fear responses observed in members of the
same category. However, fear extinction to items whose fear response was due to

generalization did not diminish the fear response to the conditioned stimulus (Vervoort et



al., 2014). So fear extinction also generalizes but only when it begins with the initial
conditioned stimulus. The results of this study not only produce evidence that supports
the idea that fear can generalize to seemingly unrelated objects that belong to an agreed-
upon conceptual category but also that fear extinction can also generalize. In the context
of the present study, while natural disaster exposure is not considered an interpersonal
adverse event and people are not directly or perceptually related to the type of trauma that
is a natural disaster, it could belong to the same conceptual category because natural
disasters rarely affect single individuals rather occur in communities where there are

other people which could create a conceptual association.

Internal and external factors that induce fear generalization

So far, the evidence supports the premise that fear is a generalizable emotional
reaction and can generalize to things that are perceptually unrelated to the initial fear-
inducing event. In addition to fear generalization being possible, internal and external
factors contribute to generate a heightened threat response. One study examined anxiety
trait levels and how this internal personality factor can contribute to a greater fear
generalization. Wong & Lovibond (2021) showed that high levels of trait anxiety predict
greater threat generalization, especially in the face of uncertainty. After a conditioned
discrimination task, researchers measured fear responses using skin conductance
responses, a category of images shown to participants (breakfast items) was always
paired with a shock in the conditioning phase. In contrast, another category (bakery
items) was never paired with an aversive stimulus and was the safe condition (Wong &
Lovibond, 2021). Later, participants saw different images, and their reactions to the

images were analyzed. Participants with high levels of trait anxiety expressed more fear



reactions to ambiguous items, items not clearly belonging to either category, compared
with individuals with low trait anxiety who tended to react to ambiguous items as safe
(Wong & Lovibond, 2021). This study shows that certain individual characteristics make
people more likely to have a broader range of fear generalizations also that anxiety might
be related to this mechanism. Furthermore, individual differences are not the only
enhancing factor of fear generalization. External factors like the intensity of the initial
threat, the stage of development during which the event occurs, the type of threat it
incited, and the time it passed after the first exposure are all external factors that can
enhance fear generalization.

One of the strongest external factors that predict the extent of fear generalization
is the intensity of the initial threat. According to the definition of trauma given by the
DSM-5, "trauma is an event that requires actual or threatened death, serious injury or
sexual violence". Traumas are events with the highest intensity of fear, and thus we can
assume that they will lead to the most fear generalization. Previous animal models have
shown that the intensity of aversive stimulus produces stronger fear responses and fear
responses that occur in the presence of stimuli unrelated to the initial conditioning. In
Dunsmore et al. (2017) study, researchers wanted to see if the same effect occurs in
humans. They used a classical conditioning Pavlovian experiment to see if the intensity
of the initial conditioned stimulus predicts the extent of widening threat responses to less
similar stimuli. In this study, the fear-learning paradigm uses different levels of electric
shock intensity paired with different tones. Then, researchers exposed participants to
novel tones and measured their feared responses to a novel, not conditioned, stimulus

with differentiated features from the paired ones.



Researchers found that the high-intensity aversive shock condition group
generated a higher overgeneralization of fear response to novel unrelated stimuli than the
low-intensity group (Dunsmore et al., 2017). This result could mean that the strongest
subjective intensity of aversive events in the acquisition phase of fear learning can
increase the overgeneralization of fear responses to unrelated events. This means that
events that generate strong fear responses in the face of trauma have the highest potential
to generalize fear/threat responses to unrelated situations. This supports the present
hypothesis that acute exposure to natural disaster trauma could generalize threat
appraisals to the facial perceptions of others.

An example of how the intensity of fear can lead to further generalization is how
threat generalization appears as one of the hallmarks of post-traumatic stress disorder,
generating several of the symptoms needed for diagnosing this disorder. According to a
survey done by the World Health Organization, exposure to trauma is not uncommon;
70.4% of people report some lifetime trauma (Kessler et al., 2017). However, not all
those exposed to trauma will develop PTSD or other disorders stemming from the
trauma. Nevertheless, due to their nature and intensity, some types of traumas have a
higher propensity for leading to disorders. The type of trauma that is most conducive to

developing PTSD is interpersonal violence (Kessler et al., 2017).

Threat appraisal in the Face of Trauma
Studying women who had experienced childhood interpersonal violence and how
that affected their fear responses and induced fear generalization, Lis et al. (2019)
investigated women who experienced interpersonal childhood trauma to observe if people

exposed to this type of trauma have sensitized fear-learning approaches that might lead



them to overgeneralize fear. Through a fear-learning paradigm that used circles of
different sizes as stimuli pairing only the smallest circle to an aversive response,
researchers measured if fear responses learned during the experimental condition
generalized to other similar stimuli not previously paired (circles of other sizes). They
measured pre-acquisition, acquisition, and generalization test reaction times and startle
responses. Their results showed that compared with healthy, never exposed to trauma
controls, subjects with PTSD arising from interpersonal childhood trauma showed
increased fear generalization, which led them to exhibit fear responses to a stimulus that
had low similarity with stimulus paired with an aversive event in the experimental
condition (Lis et al., 2019). Furthermore, women with PTSD showed slower reaction
times to fear-inducing stimuli suggesting an inadequate defensive response to things that
might present danger. These results could support the premise of fear generalization to
areas unrelated to the trauma in trauma-exposed individuals. However, there is also
evidence that showing a stimulus similar to the one that caused the initial fear response
does not always lead to an increased fear response or heightened threat appraisals.

To further understand this concept, evidence shows that altered appraisal
perception of facial expressions could occur after interpersonal violence. Although,
depending on the developmental age of initial exposure, it has different outcomes
regarding fear generalization. Pointet et al. (2021) investigated threat appraisals to facial
avatars by measuring perceived levels of dominance and trustworthiness with self-report
measures as well as physiological responses using SCR and EGG in women with PTSD
due to lifetime interpersonal violence. Researchers found that women exposed to

interpersonal violence that resulted in PTSD showed behavioral and EGG alterations in
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face processing and difficulty attributing social judgment to the avatars presented in the
study in the dimensions of dominance and trustworthiness (Pointet et al., 2021).
However, the bias observed was inconsistent between cognitive appraisals of threat and
dominance obtained after self-report and physiological and brain patterns obtained
through SCR and EEG. The results showed that women with PTSD from interpersonal
violence were more likely to apprise dominant male faces as less dominant and more
trustworthy but still show more prominent physiological and brain activity correlated
with fear and threat (Pointet et al., 2021). This bias intensified with more exposure to
interpersonal violence events, especially during formative years. Researchers
hypothesized that this cognitive bias could have been established by habituation to
dominant male figures during childhood and puberty that later translates into under-
appraisal of dominance and over-appraisal of trustworthiness while at the same time
ignoring their body cues of fear and threat, which can make these women less able to
determine interpersonal threat accurately. This strategy adopted by women as a coping
mechanism to endure and survive sustained interpersonal trauma in early years could be
responsible for this atypical bias that arises from dissociating from the body and the
brain’s fear response. Furthermore, EEG results showed that the functional pattern of
brain activity was different between women with lifetime interpersonal violence-related
PTSD compared with women without PTSD, highlighting the difference in how threat-
related faces are processed. It is essential to be aware of these results as they could
obscure the results of the present study. To avoid this potential bias, people who report a
history of interpersonal trauma during childhood or adolescence will not be part of the

present study.
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To observe the effects of threat appraisal bias on faces after other types of trauma,
a different study investigated a sensitized threat appraisal to emotional faces in veterans
with PTSD. They measured fear through neurological activation of the fear center
(amygdala) and showed one of the ways fear gets generalized through the constant
amygdala overactivation, which could predispose fear appraisals to ambiguous stimuli, in
this case, facial expressions. In Rauch et al. (2000), researchers measured amygdala
responses in PTSD-diagnosed veterans compared to controls when exposed to masked (as
opposed to overt) faces portraying different emotional states. Subjects were presented
with a masked-faced paradigm with fearful masked faces, masked happy faces, or neutral
faces. Researchers observed responses in the amygdala using structural fMRI data images
showed increased activation within the left amygdala but not in the frontal cortex (Rauch
et al., 2000). This study showed a significant correlation between levels of amygdala
activation in fMRI and the intensity of PTSD symptoms. Researchers observed a more
robust amygdala activation within participants with PTSD confronted with masked
fearful faces (Rauch et al., 2000). This activation pattern could mean a sensitization to
threat appraisals within PTSD individuals that increases activation in the amygdala even

in masked as opposed to overt fearful faces.

Threat Perception and Trauma Memories
Thus, there is evidence relating initial fear intensity to enhanced fear
generalization in specific populations. Another external factor for which there is evidence
to predict fear generalization is the effect of memory alterations over time, which leads to
distortions in the trauma memory that further enhance the effects of fear generalization.

Pollack et al. (2018) wanted to know if fear generalization increased over time while

12



measuring the plasticity of cortico-amygdala synaptic patterns to observe if fear
decreases in these brain areas. They used mice to observe the generalization gradient for
cued fear memory over time. This experiment used a between-subject and within-subject
design to measure stimuli discrimination. Researchers looked at cortico-amygdala
patterns of synaptic plasticity by measuring activity-regulated cytoskeletal protein (Arc or
Arg 3.1)- this protein relates to discrimination of novel stimuli and anxiety-related
behaviors- after cued memory retrieval in a short period after conditioning (1 day) and a
more extended period (30 days) (Pollack et al., 2018). The results showed increased
generalization in the more extended period memory task, indicating time's influence on
cued fear memory performance (Pollack et al., 2018). This suggests that time plays an
essential role in the fear generalization gradient and that traumatic events that elapsed
some time ago might be more susceptible to fear generalization, overtime generalization
becomes more likely.

Another hypothesized way time intensifies fear generalization is the influence of
initial fear intensity on fear memories over time. Investigating survivors of a flood in
Italy, the difference between people's trauma impact and the accuracy of their memories
of the event was considered to see if people with higher trauma impact (high material and
personal damages) from the original event had stronger or weaker memories of their
experience. Sotgiu and Galati (2007) wanted to connect traumatic memory recollection
after a natural disaster (flood) to how the stress level experienced during the event affects
long-term memories. Also, they wanted to understand how these memories affected the
emotional appraisal three years after the traumatic event. One hundred forty-five

participants between 18 and 80 years old who experienced the flood but did not lose a
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relative participated in the study. Researchers administered a questionnaire that measured
flood experiences, emotional reactions, appraisals of flood experiences, and disaster
exposure (Sotgiu & Galati, 2007). The study results showed that most participants
remembered the most critical phase of the disaster regardless of their level of exposure,
with more than half focusing on the damages and danger perception during this time;
recalled details were not dependent on age, gender, or education level (Sotgiu & Galati,
2007). Negative emotions were more intense than positive ones, with sadness, fear, and
surprise as the predominant emotional states (Sotgiu & Galati, 2007). Furthermore,
researchers found that while the number of memories of the traumatic event did not
significantly differ from the most affected to the least affected groups, participants in the
most affected group reported the most intense negative emotions (Sotgiu & Galati, 2007).
In contrast, the least affected group presented with more positive emotions; however,
intense emotional reactions did not affect memory recollection in either group. This
study's results show that the direct impact the disaster had on people (high vs. low
affected groups) did not affect memory recollection of the experience. On the other hand,
the intensity of the event played a role as all people, regardless of how affected they
were, remembered the most critical (intense) parts of the disaster equally albeit with
different valence. Plenty of evidence shows how intensity and time after the event
separately affect the level of fear generalization experienced by people after trauma
exposure. In the context of the present study, these results highlight the idea that natural
disasters could generate a strong emotional valence to the traumatic event and that critical

fear memories of the event prevail over time.
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Fear Generalization Through the Body

Lastly, one of the most widely accepted mechanisms by which fear generalization
surpasses the traumatic event into unrelated areas of life is the alteration to the
hypothalamic-pituitary-adrenal (HPA) axis that acute stress can generate. Perusini et al.
(2016) showed alterations in cortisol levels after an acutely stressful event exposure in
their review article. In this review, researchers looked at several studies that used a stress-
enhanced fear-learning model in animals. The influence of stress paired with fear
learning induces possible long-term alterations to the HPA axis, which regulates
corticosteroid levels. This alteration resulted in persistent elevated corticosteroid levels,
which can affect threat appraisals and fear responses to stimuli unrelated to the stressful
event and be responsible for many of the symptoms of PTSD. The administration of
metyrapone, a corticosteroid synthesis blocker, showed that corticosteroids and stress are
necessary for this enhanced effect of fear learning. In models where either corticosteroid
or stress was absent, the fear learning did not generalize to things unrelated to the
conditioned aversive stimulus (Perusini et al., 2016). This result shows how an acutely
stressful event exposure could alter the HPA axis and produce a chronic elevation of
cortisol levels that influence appraisals generating threat bias to things unrelated to the

stressful event.

Emotion Recognition Ability
In addition to fear generalization, another change that has been documented after
a traumatic event is an alteration in emotion recognition ability. Emotion recognition
ability (ERA) refers to the capacity to accurately determine someone's emotional state by

assessing their facial expression (Castro-Vale et al., 2015). This alteration is crucial given
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the methodology of the present study. While ERA alterations could count as a separate
effect of trauma, it usually occurs as a result of the mechanisms generated by the fear
generalization component. One change previously explained that happens after trauma is
amygdala activation dysfunctions. Studies have shown that the amygdala is a critical
component in ERA, and dysfunction in this area could account for alterations in ERA
(Adolphs et al., 2002). Amygdala changes could partially explain both fear generalization
and changes in emotion recognition ability after trauma exposure. The level and intensity
of the traumatic event are factors that also influence ERA.

Evidence shows that people with PTSD present more significant difficulties when
assessing the valence of emotional faces compared to healthy individuals. A potential
explanation lies in the changes that occur to one's belief systems after trauma exposure,
especially after the development of PTSD, which generates a perception bias that favors
threatening stimuli to reduce the risk of future danger (McNally, 2006). A study looking
at war veterans diagnosed with PTSD found impaired emotion recognition ability in all
emotions for veterans with PTSD compared with veterans without PTSD; furthermore,
this ERA dysfunction was also seen in their offspring (Castro-Vale et al., 2020).
Nevertheless, ERA disturbances exist in populations exposed to trauma without a PTSD
diagnosis. A study looking at people who had exposure to an earthquake compared facial
emotion recognition between those who developed PTSD and those who coped well with
the earthquake; the results showed no difference between these two groups but did show
differences when compared with people not exposed to a natural disaster; those who were
exposed to the earthquake had a higher likelihood of describing neutral facial expressions

as threatening (Bell et al., 2017). The results of this study show that facial emotion
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recognition alterations are observed in people exposed to trauma regardless of whether
they meet criteria for PTSD diagnosis, demonstrating that exposure to a traumatic event
is enough to generate an emotion recognition alteration regardless of PTSD diagnosis.

In addition to populations with PTSD, emotion recognition ability alterations are
present in socially anxious individuals. In Yoon and Zinbarg's (2007) study, they wanted
to observe if people with social anxiety would have a negative bias towards neutral facial
expressions by interpreting them as more threatening than people without social anxiety.
In their experiment, the researchers used pictures of emotional faces portraying anger and
disgust as the threatening condition, seen a picture showing disgust with a straight view is
particularly relevant in the context of social anxiety as it can denote judgment toward the
viewer, thus in this case, is considered part of the threatening condition. They used faces
from Ekman and Friesen set considered neutral for the ambiguous condition. The
researchers used pictures portraying anger, disgust, happiness, and a neutral face as
targets. Researchers in this study found that the emotion with the most frequent negative
interpretation was disgust. To measure if social anxiety would influence the interpretation
of neutral faces, researchers used social anxiety x Speech x Face type x Type of
interpretation analysis as the dependent variable. The results of this study corroborate the
premise of a negative bias in people with social anxiety when interpreting faces. Socially
anxious individuals interpreted neutral facial expressions as threatening compared with
people without social anxiety, which interpreted them as neutral. Overall, this study
supported the hypothesis that individuals with social anxiety have a negative
interpretative bias when analyzing facial expressions. In a subsequent study by the same

authors, they found that socially anxious individuals have a default mode of negative
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perception bias when evaluating neutral faces, which could be due to selective attention
to threat that serves as a preserving mechanism to mitigate danger (Yoon & Zinbarg,
2008). Another study determined that while people focus more on emotional vs. neutral
pictures, there was a difference between threat and injury; threat images received
sustained attention, while injury images produced a deviation of attention due to the
adaptive significance of threat-related stimuli (Calvo & Lang, 2004). This attentional bias
could also be a mechanism through which the participants in the present study show a
negative perception bias, as research with trauma-exposed individuals has also
demonstrated selective attention to threats in these populations.

Vast evidence points to the overgeneralization of fear after an adverse event that
extends to things unrelated to the initial event. In addition, several internal and external
factors predispose individuals to a broader generalization gradient. The present study
assumes that natural disaster trauma exposure could induce a fear-learning scenario that
would propitiate fear generalization to an indirectly related category, such as facial
stimuli, through the exact mechanisms that happen in other kinds of trauma, producing an
emotional recognition alteration. As a result of this levels of trustworthiness could
become dampened by increased perceived hostility when evaluating others. By
presenting people who have been exposed to natural disaster trauma with human faces
and then measuring their threat appraisal, trustworthiness, and physiological arousal, it is
assumed that a heightened threat appraisal and reduced trustworthiness, as well as high
levels of physiological arousal will be observed in the participants, as is what the

literature implies.
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Research Problem

This study hypothesized that natural disaster trauma exposure affects our
perception of others by perceiving others as more threatening/fear-inducing than they are.
Extensive research literature supports fear/ threat generalization and emotion recognition
alterations after trauma. People who have experienced natural disaster trauma were
recruited to participate in a quasi-experimental investigation using an initial survey to
gather information about the level of exposure to a natural disaster. Then a validated face
paradigm consisting of a set of faces showing four different emotional states will be used
in conjunction with a measure of physiological arousal and questions to measure
cognitive perceptions of threat and trust to determine people's appraisals of those faces,
reactions, and valence (either positive or negative). Then a self-report questionnaire will
measure the overall trust participants experience daily.

This topic is essential because we know that fear responses and threat appraisals
generalize to things related to the traumatic event. However, the extent of this
generalization is not fully understood. We do not know if something like a natural
disaster trauma can generalize to interpersonal appraisals and generate a possible
negative bias. Furthermore, with the increase in frequency and intensity of natural
disasters worldwide, it is essential to gauge the full extent of the possible impact of this
type of traumatic event on the affected populations. In addition, having a threat bias puts
people at risk for developing anxiety disorders and other disorders even after a long time
after the natural disaster (Cisler & Koster, 2009). Having more insight into the long-term
effects of natural disaster trauma could help address these risks and be better prepared to

prevent and treat psychopathologies that could arise from them.
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Chapter I1

Method

The present study uses a quasi-experimental, within-subject design to examine the

long—term effects of natural disasters on interpersonal appraisals.

Participants

After receiving approval from the Harvard Committee on the Use of Human
Subjects, 110 people participated in the study. Participants took part in the study during
September and October of 2023 in the city of Trujillo, Peru. Participants learned about
the study in three ways. First, a virtual recruitment flyer was shared using public social
media pages and local news social media. Also, I handed physical flyers to people in a
six-block ratio proximity to where the study was taking place. Lastly, I placed a two-by-
one-meter physical banner outside of the site of the study, which remained there for the
entire duration of the study. The Harvard Committee on the Use of Human Subjects
previously approved all recruitment materials, which contained a brief description of the
study, exclusion criteria, location and times the study was taking place, the duration of
the study, the compensation offered for participation, and the investigator's contact
information. I chose the location of the study because Huanchaco is a coastal town that
has had several floods in the past ten years. Exclusion criteria consisted of people
younger than 18 and older than 64 since previous studies have demonstrated reduced

emotion recognition ability after 64 year old (Mienaltowski et al., 2019), people who had



experienced previous interpersonal trauma, and people with eyesight difficulties; all the
exclusion criteria were detailed in the recruitment materials.

The sample of participants consisted predominantly of women (n=78) and, to a
lesser extent, men (n=32). All participants (N=110) completed the three questionnaires
(natural disaster exposure questionnaire, PCL-5, and Yamaguishi General Trust Scale);
however, the emotion recognition portion occasionally had incomplete adherence.
Several participants reported never before using a computer, which could explain the
difficulties in answering all the questions of the emotion recognition task because it was a
time-constrained exercise. All participants were in the age range described in the
recruitment material (18- 64 year olds). The sample consisted of people who had been
affected in different proportions by a natural disaster; only one participant reported never
having experienced a natural disaster. Participants also reported a mixed impact of these
natural disasters, with only 2 participants reporting no psychological symptoms as a
result of the natural disaster. Furthermore, participants came from diverse racial,

religious, and educational backgrounds.

Materials
All participants filled out three standardized questionnaires and completed a
study-specific emotion recognition task to measure the different variables explored in this
study. In addition, the research used a portable skin conductance device to measure the
psychophysiological arousal of participants during the emotional recognition task.
This study measured five variables. After the consent section, participants
engaged in the first two questionnaires: a questionnaire about their level of exposure to a

natural disaster and a questionnaire about possible current psychological symptomatology
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experienced because of that exposure. Then, participants engaged in the facial emotion
recognition task while connected to a device that measures electrodermal activity; they
were presented with 42 emotional faces individually and responded to three questions for
each image. The first two images served as practice to get the participants acquainted
with the pace and process of the task. The questions the images showed were, first, what
emotion they believe the face is showing; second, the level of hostility (threat) the face is
portraying; and lastly, the level of thrust this face induces in them. Participants completed
a questionnaire of overall trustworthiness at the end of the facial emotion recognition
section. This methodology's rationale for assessing emotional perception arises from the
premise that "human emotions include three measurable response classes: verbal reports
of experience, overt actions, and associated physiological mobilization" (McTeague &
Lang, 2012, p. 265). In this study, participant’s perceptions and physiological reactions
served to understand the emotional reactions of people when presented with different
emotional facial expressions, mainly focusing on fear/threat appraisals. Next, a detailed

explanation of each measure:

Natural Disaster Exposure

The first variable measured was the exposure to a natural disaster, considering
their level of exposure by measuring the participants' proximity and physical impact of
the natural disaster. The measure used to determine the level of exposure to natural
disaster trauma is a 7-item questionnaire in Spanish (Guerra et al., 2018) previously
successfully used after a fire in Chile. The questionnaire uses a 6-point Likert scale to
respond to the questions with O=not affected at all and 5= strongly affected; the total

scores lie between 0 and 35, and the higher the score, the higher the level of exposure to
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the natural disaster. The questions centered on the sensory experiences people felt during
the natural disaster to determine their closeness to the event ("Did you get physically
hurt?" "Did you see the natural disaster from your house?" "Did you hear the first
responder?"...). This questionnaire showed acceptable validity with a Cronbach's alpha
coefficient of .62; the questions measured physical and emotional proximity to the
disaster (Guerra et al., 2018). This measure separates participants into people who have
had no exposure to a natural disaster and those who have had low, moderate, or severe
exposure (seen Table 1). Participants had to think about the natural disaster event that

most affected them in their lives, regardless of how long ago this might have happened.

The psychological impact of a natural disaster

The next questionnaire used was the Posttraumatic Stress Disorder Checklist for
DSM-5 (PCL-5) (Weathers et al., 2013). This measure served to determine the long-term
psychological impact of a natural disaster experienced by participants. Instructions were
adjusted to have participants only focus on the event of the natural disaster that most
affected them and the symptoms they had in the month prior to the study. This
questionnaire focuses on assessing participants' symptoms, taking into account all criteria
needed to obtain a PTSD diagnosis according to the DSM-5. It includes questions aimed
at evaluating symptoms in each of the different criterion clusters needed for PTSD
diagnosis: Criterion B (intrusion symptoms), Criterion C (avoidance symptoms),
Criterion D (negative alterations in cognition and mood), and Criterion E (arousal and
reactivity symptoms). It segmented participants into people who were mildly or
moderately affected and the ones who might qualify for a PTSD diagnosis (see Table 1).

The rationale behind including this measure lies in the subjectivity of trauma exposure
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perception. A study conducted by Jones et al. 2023, determined that people's perception
of what is considered traumatic can be subjective and can either narrow or broaden in
response to each individual's frame of reference. The results of this study determined that
individual frames of reference play a more critical role than the frequency of events in
determining our concept of trauma. To address this, we used an objective measure of
symptoms that are related to the stressful event (natural disaster) to not focus on exposure

perception, but on the level of impact, this specific event had on the person's well-being.

Emotional appraisal of faces

Emotional appraisal was measured using an emotion recognition task that
contained pictures of people's faces portraying one of four emotional states (anger, fear,
neutral, or happy). The researcher extracted the pictures of emotional faces from the
RADIATE face stimulus set (Conley et al., 2018; Tottenham et al., 2009), an open access
set of images which provides ethnic diversity and is a valid and reliable representation of
cross-culturally validated emotional expressions. The reason for picking images from this
face set was to increase ethnic variability since other face sets were ethnically limited,
while the reason only to include this face set and not several like originally planned was
to maintain homogeneity of image format; all were black and white images portraying the
face, neck, and shoulders of people no distinctive clothes were visible (see Figure 1-4).
The facial images consisted of men and women of different ages and different ethnicities
(White, Hispanic, Black, and Asian); however, the images chosen reflected their
relevance to the Peruvian context as they portray faces considered common the racial and
ethnic variability of the country (see Figure 1-4). Participants were shown the emotional

faces on a computer screen one by one in conjunction with three questions and given 10
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seconds to respond before the blank recovery screen appeared, and then the next image
appeared with the same three questions. The first question asked participants to pick the
emotion the picture in front of them portrays; participants will choose between anger,
fear, happiness, or neutral. The order of images was randomized, mixing between gender,

ethnicity, and emotion. However, all participants saw the images in the same sequence.

Figure 1. Neutral facial expressions (Conley et al., 2018; Tottenham et al., 2009).

From left to right and top to bottom: Neutral, Neutral2, Neutral3, Neutral4, Neutrals,
Neutral6, Neutral7, Neutral8, Neutral9, NeutrallO.
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Figure 2. Fear facial expressions (Conley et al., 2018; Tottenham et al., 2009).

From left to right and top to bottom: Fearl, Fear2, Fear3, Fear4, Fear5, Fear6, Fear7,
Fear8, Fear9, FearlO.

Figure 3. Anger facial expressions (Conley et al., 2018; Tottenham et al., 2009).

From left to right and top to bottom: Angerl, Anger2, Anger3, Anger4, Anger5, Angero,
Anger7, Anger8, Anger9, Angerl0.
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Figure 4. Happy facial expressions (Conley et al., 2018; Tottenham et al., 2009).

From left to right and top to bottom: Angerl, Anger2, Anger3, Anger4, Anger5, Angero,
Anger7, Anger8, Anger9, Angerl0.

Levels of threat and trustworthiness to the facial images

For measures of fear, the researcher used a subjective question of "How hostile is
this face?" with a 5-point Likert scale response format previously used to measure fear
appraisal of facial expressions and showed good validity and reliability (McClure et al.,
2004). The third variable measured was subjective perception of threat and
trustworthiness. The researcher used a 7-point Likert scale question, "Observe each face
and indicate how trustworthy each face is to you, that is, to what extent you could trust
this person," previously used in trust research that showed acceptable validity to measure
trustworthiness (Pandeirada et al., 2022). Both questions about trustworthiness and fear
appeared on the same screen as the picture evaluated, as well as the question about the
emotional state of the face. Participants had 10 seconds to evaluate the picture and
respond to the three questions for each of the 42 images. As part of the instructions, the

researcher told the participants to answer quickly, relying on their "gut feeling." A 10-

27



second recovery blank screen followed each picture, making the experimental portion a
total of 14 minutes in which the participants actively evaluated faces in front of the

computer.

Level of overall trustworthiness

The last thing researchers measured was the participants' overall trustworthiness
in their everyday lives. To see how higher levels of fear arousal to faces might also
generate life outlook changes and overall apprehension of other people. This variable was
measured using the Yamagishi General Trust Scale (GTS), a widely reliable
questionnaire used in several cross-cultural studies and validated successfully in Spanish
(Montoro et al., 2014). The Spanish version of the GTS consists of 5 items with a 5-point
Likert scale with 1= completely disagree and 5= completely agree. Questionnaire
responses range from 1, meaning minimal trust in the world and others, and 25, meaning

high trust in the world and others.

Physiological arousal

Physiological arousal through changes in skin conductance throughout the
emotion recognition task was measured using a portable skin conductance device called
eSense that detects subtle changes in electrodermal activity. The rationale behind using
electrodermal activity as a psychophysiological measure stems from this measure being a
direct and isolated reflection of sympathetic nervous system (SNS) activity (Banganho et
al., 2022) The SNS is in control of the "fight or flight" response that occurs in the
presence of perceived danger; for this study, it provided essential information about the

physiological reactions participants experience while evaluating the different emotional
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faces. The device used in this study to measure skin conductance activity is a portable,
minimally invasive device, manufactured by Mindfield Biosystems in Germany
(www.mindfield-esense.com). This device works by attaching two small electrodes to
participants' middle and index fingers to detect subtle changes in skin conductance; these
electrodes connect to a tablet where the electrodermal pikes are displayed, measured,
saved, and exported. This particular device has been successfully and safely used in
research with different populations, including refugee children, to measure levels of
arousal during a trauma interview (Grasser et al., 2022) in university students using their
native language vs. a non-native language to asses changes in emotional reactivity
(Vanek & Tovalovich, 2022), in people in an emergency room to determine the
relationship between skin conductance response in the immediate aftermath of trauma as

a predictor of PTSD risk (Hinrichs et al., 2019).

Procedure

I administered all assessments. A secure computer at the location of the study
gathered and stored the assessment results. I individually greeted participants who
showed up to take part in the study. Participant's consent forms were handed to the
participants before the beginning of the study and were signed to acknowledge their
voluntary and informed participation.

Participants entered the study room one by one; however, the researcher had to
make additional arrangements to facilitate a space for participants to wait their turn since,
most days, there was a queue of people waiting to participate in the study. A sign-up

sheet was also implemented so participants could sign up using their initials for the
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following days and times they wanted to participate to reduce the waiting time and
inconvenience to participants.

I tested the participants on a computer located in a climate-controlled, noise-
reduced, and well-lit room, where they sat in front of the computer monitor and received
written instructions on their computer screen as well as oral instructions from the
researcher. I had a mirror monitor facing the opposite position of the participants'
monitor, where I assessed their progress and noticed if they had any difficulties
answering the questionnaires. The first questionnaire participants completed was the
natural disaster exposure questionnaire, followed by the PCL-5. For both of those
questionnaires, participants were allowed unlimited time to respond to all questions.
After they finished those two assessments, I informed them that I was going to position
two electrodes in the index and middle fingers of their non-dominant hand to measure
skin conductance response and asked for their assent. Following the placement of the
electrodes, participants received instructions to relax for the following 7 minutes;
participants received instructions orally as well as written on their computer screens,
where they also saw the countdown of minutes remaining.

After the baseline recording period ended, participants began the emotion
recognition task portion. Participants saw a total of 42 faces portraying one of the four
emotions. The first two images served as practice for participants to get acquainted with
the procedure. On their screen, below the emotional faces, there were three questions
shown. The first question asked them to select the correct emotion; the second asked for
the level of hostility they believed the face was expressing; and lastly, the level of trust

the face produced in them. Participants were allotted 10 seconds for each set of emotional
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faces plus the three questions. After 10 seconds had passed, a blank recovery page
appeared automatically; the recovery period also lasted for 10 seconds before the next
face with the same three questions appeared. The main reason why this section was time-
limited was to allow for the SCR measures to correlate with emotional faces. That way,
the researcher could note any SCR changes that occurred in the presence of any specific
emotional expression. The second reason was to force participants to trust their "gut
feelings" instead of overthinking their answers.

After the emotion recognition task ended, the researcher once again approached
the participants to remove the skin conductance electrodes and instructed them to follow
further instructions on the screen. Lastly, participants responded to the five questions on
the Yamaguishi General Trust Scale (GTS). After their participation ended, participants
were fully debriefed and handed a debriefing document to take home. Participants were

thanked and compensated for their participation, by receiving a gift card, and left.
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Chapter I11

Results

The following chapter describes the results of this study.

Demographics

A total of 110 individuals participated in the study. The majority were women (n
=78), with men comprising a smaller proportion (n = 32). The participants' ages ranged
from 18 to 64 years. Although providing one's age was optional, 98 individuals disclosed
their age, with the majority falling within the 18- to 32-year age range (see Table 1).
Regarding exposure to natural disasters, only one individual reported no experience with
significant natural disasters, whereas over half of the participants reported moderate
exposure (see Table 1). Despite the prevalence of moderate exposure, the reported
psychological impact was generally low. Most respondents scored between 1 and 15 on
the Posttraumatic Stress Disorder Checklist for DSM-5 (PCL-5), which was modified to

reflect only the impact of the most severe natural disaster participants had encountered.

Table 1. Demographic Characteristics

Age Gender Exposure PCL-5
18-32 38.18% Women 29.09% None 0.90%  None 1.81%
33-47 23.64% Men 70.91% Mild (1-11) 29.10% Low (1- 46.36%
15)
48-64 27.27% Moderate (12-  58.18% Moderate  29.10%
24) (16-31)
Didnot 10.91% Severe (25-35) 11.82% Possible 22.73%
report PTSD
(329)*

* Using the cut off suggested by the U.S. Department of Veterans Affairs (VA) to assess
possible PTSD cases.
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Responses

All 110 participants completed all items on three questionnaires (the Exposure
Questionnaire, the PCL-5, and the Yamagishi General Trust Scale) (see table 2).
However, responses to the emotion recognition task varied. Although the study's location
was chosen to attract individuals with high exposure to natural disasters—those who have
endured several floods over the years—and is considered to be a middle-class
socioeconomic status (SES) area, many lower SES individuals volunteered and
participated. Among this group, most had never interacted with a computer before.
Accordingly, their latency of responses were often longer than the permitted 10 seconds
for the emotion recognition task, such that they were unable to answer the last question
regarding trust, resulting in missing data. Because of this the only measure of
trustworthiness that was evaluated were the GTS responses. The eSense Skin
Conductance device accurately recorded 104 responses. There were six instances where

the device malfunctioned, or electrode disconnection occurred, resulting in missing data.

Table 2. Descriptive Statistics of Questionnaires

N Range Minimum Maximum Mean Std.
Deviation
Exposure 110 32 0 32 15.69 7.41
PCL-5 110 54 0 54 19.95 13.71
GTS 110 18 5 23 13.40 3.70
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Findings
I conducted several statistical analyses using SPSS. First, I computed Pearson
correlations between the variables. Then, I used regression analyses to determine the
predictive power of each variable in determining the long-term effects of natural disaster

exposure.

Posttraumatic stress disorder checklist according to the DSM-5 (PCL-5)

The psychological effect of the natural disaster, measured by self-reported PTSD
symptoms on the Posttraumatic Checklist (PCL-5), showed a moderate positive
correlation coefficient with natural disaster exposure level; r = .50, p <.001 (see Table 3).
As exposure to a natural disaster increased, so did the likelihood of developing PTSD
symptoms. This correlation supports the already existing literature that demonstrates that
natural disasters can be traumatic experiences and that geographical proximity was
associated with increased chances of considerable psychological impact leading to PTSD

symptoms.

While the level of exposure was significantly correlated with the development of
PTSD symptoms related to the disaster, the levels of overall trust measured using the
Yamagishi General Trust Scale (GTS) was not significantly correlated with PCL-5
scores, » = 0.097, p=.158 (see Table 3). This could imply that the psychological impact of
natural disasters is not due to changes in trustworthiness. People's levels of overall trust
prior to the natural disaster or after do not pose a risk or protective factor when it comes

to developing PTSD symptom:s.
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Table 3. Pearson Correlations of Questionnaires and ERA

Measures Statistics Exposure PCL-5 ERA GTS
Exposure Pearson 1 S503%* -.207* 156
correlation
Sig. (2-tailed) p <.001 p=.030 p=.105
N 110 110 110 110
PCL-5 Pearson 503%* 1 -.370%** .097
correlation
Sig. (2-tailed) p <.001 p <.001 p=.158
N 110 110 110 110
ERA Pearson -207* -.370%* 1 -.173
correlation
Sig. (2-tailed) p =.030 p <.001 p=.071
N 110 110 110 110
GTS Pearson .156 .097 -.173 1
correlation
Sig. (2-tailed) p=.105 p=.158 p=.071
N 110 110 110 110

*Correlation is significant at the 0.05 level (2-tailed). ** Correlation is significant at the
0.01 level (2-tailed).

However, the level of exposure to a natural disaster did significantly predict the
PTSD risk, f=0.501, #107) = 5.921, p <.001. The overall model accounted for 25.4%
of the variance in PCL-5 scores, F(2, 107) = 18.194, p <.001 (see figure 5).
Nevertheless, the overall trust level (scores on the GTS) did not significantly predict
PCLS5 scores, f=10.019, #(107) = 0.221, p = .826. These findings suggest that the level of
exposure to natural disasters is a significant predictor of psychological impact as
measured by PTSD symptoms recorded using the PCL-5. In contrast, the overall trust

level does not have a significant contribution.
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Linear Regression Analysis
R? Linear = 0,253

60

PCL5

Exposure

Figure 5. Linear regression PCL-5 - Exposure

Trustworthiness

While levels of trustworthiness were not related to the psychological impact of
natural disasters, they could be related to the levels of exposure to natural disasters,
previous studies have reported increased levels of trust after natural disaster trauma
exposure (Vigil & Brophy, 2012). To measure any changes in trust that might arise after
the natural disaster exposure I conducted a correlation analysis, as well as a linear
regression analysis. The correlation between levels of general trustworthiness and the
level of exposure to a natural disaster is 0.156, which is a weak positive correlation,
suggesting a slight association that as the level of exposure to a natural disaster increases,

levels of trust also increase; however, this is not a strong relationship. As seen with
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trustworthiness and PCL-5 scores, levels of general trust were not significantly affected
by the level of exposure to a natural disaster.

For the regression analysis, the dependent variable was levels of trustworthiness
and levels of exposure to a natural disaster, and PCL-5 scores were the independent
variables to assess if either exposure or the psychological impact of a natural disaster
affected the levels of general trustworthiness in people. The results showed that the
overall model was not significant, F(2, 107) = 1.351, p = .263, with an R? of .025. Neither
level of exposure to a natural disaster (5 =.143, p =.198) nor PCL-5 scores (5 =.024, p =
.826) were significant predictors of overall trust levels. These results suggest that the
hypothesized model does not significantly explain the participants' trust level variability.
However due to the missing data for the trust question within the emotion recognition
task not enough trust data could be used to determined possible trust changes after a

natural disaster.

Emotion recognition ability (ERA)

For this analysis, the addition of the variable of emotion recognition ability
clarified how exposure to a natural disaster, psychological effects of a natural disaster,
and levels of trust were related to emotion recognition ability. First, I conducted several
correlation analyses to address the direction of each of the relationships. The relationship
between the level of exposure to a natural disaster and the percentage of correct emotions
identified on the emotion recognition task showed a weak negative correlation ( =-.207,
p <.05) (see Table 3). As people's proximity (physical and psychological) to the natural
disaster increased, their ability to correctly identify emotional faces slightly decreased.

The relationship between the psychological effects of a natural disaster (PCL-5) and the
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emotion recognition ability measured by the percentage of correct emotions identified on
an emotional recognition task showed a moderate negative correlation (r = -.370, p <
.001), suggesting that higher PCL-5 scores are associated with lower accuracy in emotion
recognition (see Table 3). Lastly, emotion recognition ability and levels of overall trust
also showed a weak negative correlation (r =-.173, p =.07) (see Table 3).

Then, I conducted a multiple regression analysis to assess the predictive power of
the level of exposure to a natural disaster, the psychological effect of a natural disaster
(PCL-5 scores), and levels of overall trust in predicting emotion recognition ability when
considered together. The percentage of correct emotion recognition was a significant
predictor of the psychological effects of natural disasters (PCL-5), F(3, 106) = 6.541, p <
.001, R?=.156 (see figure 6). The model explained 15.6% of the variance in emotion
recognition accuracy. Specifically, higher PCL-5 scores were associated with lower
emotion recognition accuracy (f =-.353, p <.001). However, neither the level of
exposure to a natural disaster (f =-.007, p = .943) nor overall trust measured by the GTS
(f=-.137, p=.131) were significant predictors. These findings suggest that while all of
the variables in this section negatively correlated with emotion recognition ability, only
the psychological impact of a natural disaster was statistically significant. PTSD
symptoms, irrespective of the severity of trauma exposure or trust in other people,

significantly predicted impaired emotion recognition ability.
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Linear Regression Analysis

R2 Linear = 0,156
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Figure 6. Multiple linear regression ERA - Exposure, PCL-5, trustworthiness

In addition, to determine which cluster of PTSD symptoms might be more
correlated with ERA, I conducted a Pearson correlation coefficient between each
symptom cluster criterion (B, C, D, and E) measured in the PCL-5 and the percentage of
correct emotions selected in the emotion recognition task (see table 4). The results
indicated a significant negative correlation between criterion B symptoms (intrusion
symptoms) and emotion recognition accuracy, » = -.492, p <.001, suggesting that having
more criterion B symptoms were associated with poorer emotion recognition. Similarly,
criterion C symptoms (avoidance symptoms) were negatively correlated with emotion

recognition, » =-.363, p <.001, indicating that greater severity of criterion C symptoms
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was related to reduced accuracy in identifying emotions. Criterion D symptoms (negative
cognition and mood symptoms) also showed a significant negative relationship with
emotion recognition accuracy, » = -.295, p = .002. In contrast, the correlation between
cluster E symptoms (arousal and reactivity symptoms) and emotion recognition accuracy
was not significant, » = -.164, p = .087, implying that cluster E symptoms did not have a

discernible impact on the accuracy of emotion recognition.

Table 4. Pearson Correlations between PTSD Criterion B, C ,D , E and ERA

Measures Statistics ERA

Criterion B Pearson correlation -.492%*
Sig. (2-tailed) p <.001
N 110

Criterion C Pearson correlation -.363**
Sig. (2-tailed) p <.001
N 110

Criterion D Pearson correlation -.295%*
Sig. (2-tailed) p=.002
N 110

Criterion E Pearson correlation -.164
Sig. (2-tailed) p=.087
N 110

** Correlation is significant at the 0.01 level (2-tailed)

Moreover, I conducted a linear regression analysis using the PTSD symptom
criterion as independent variables to measure their impact on ERA. The models
incrementally included symptom from criterion B through E as predictors. Model 1,
which included only symptoms in criterion B as a predictor, accounted for 24.2% of the
variance in emotion recognition accuracy (see figure 7), F(1, 108) = 34.446, p <.001.
The addition of symptoms in criterion C in Model 2 explained an additional 0.3% of the

variance, and this change was statistically significant, F(2, 107) = 17.340, p <.001.
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Model 3 included criterions B, C, and D symptoms and accounted for 24.7% of the

variance, F(3, 106) = 11.610, p <.001. The final model, which also included criterion E,
explained 28.7% of the variance, F(4, 105) = 10.553, p <.001. The standard error of the
estimate decreased across the models, suggesting increased prediction accuracy with the

inclusion of more PTSD symptom clusters.

Linear Regression Analysis

R? Linear = 0,242

100

40

Percentage of Correct Emotions (ERA)

0 5 10 15 20

Criterion B PTSD Symptoms

Figure 7. Linear regression ERA- Criterion B (Symptoms most related to ERA).

Furthermore, I experimented with the hostility perception variable in two ways to
determine its influence on the ERA of participants. The first way was using the mean

hostility measures for each emotion group. The hostility scores of the ten faces for each
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emotion group were averaged to obtain four scores per participant, one for each emotion
group . The results of this multiple regression showed that Model 1, which included mean
hostility scores for neutral faces, was not a significant predictor of emotion recognition
accuracy, F(1, 108) =2.859, p = .094, and accounted for 2.6% of the variance (R? =
.026). Model 2 added mean hostility scores for fearful faces, significantly improving the
model, F(1, 107) = 7.449, p = .007, explaining 8.9% of the variance (R?=.089). The
inclusion of mean hostility scores for angry faces in Model 3 achieved significance, F(1,
106) =4.212, p = .007, with an explained variance of 10.7% (R?=.107). Finally, Model 4
incorporated mean hostility scores for happy faces, resulting in a slight increase in
variance explained to 10.9% (R?=.109), with the model remaining significant, F(1, 105)
=3.206, p = .016. These results indicate that while there is some predictive power in the
hostility scores for emotional faces regarding the accuracy of emotion recognition, the

overall effect sizes are small.

Table 5. Pearson Correlations of Hostility to different emotions and ERA

Measures Statistics ERA

Hostility of neutral faces Pearson correlation -.161*
Sig. (1-tailed) p=.047
N 110

Hostility of fear faces Pearson correlation -.290%**
Sig. (1-tailed) p=.001
N 110

Hostility of angry faces Pearson correlation -.151
Sig. (1-tailed) p=.058
N 110

Hostility of happy faces Pearson correlation -.087
Sig. (1-tailed) p=.184
N 110

*Correlation is significant at the 0.05 level (1-tailed). ** Correlation is significant at the

0.01 level (I-tailed).
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Then, hostility measures were analyzed to determine their influence on ERA by
adding the SCR measures obtained for participants during each emotional face evaluation
in order to improve upon the model above. Considering the hostility scores present a
subjective measure of threat appraisal while SCR added in the physiological arousal
component that might co-occur with a heightened threat perception. The multiple
regression analysis used as Model 1 the mean hostility scores for four types of emotional
faces as predictors. This model was statistically significant, F(4, 99) = 3.023, p = .021,
and accounted for 10.9% of the variance in emotion recognition accuracy (R?=.109).
Mainly, hostility towards fear faces was a significant predictor (f =-5.924, p = .018),
with higher hostility scores associated with poorer emotion recognition. Model 2 included
the mean hostility scores and mean SCR changes for the four emotional faces. This
model was not statistically significant, F(8, 95) = 1.629, p = .127, and only slightly
increased the variance explained to 12.1% (R?=.121). None of the SCR variables
significantly predicted correct emotion recognition, and the significant effect of hostility
towards fear faces remained (f =-5.860, p = .021). These results suggest that hostility
towards fear faces may hinder accurate emotion recognition. At the same time,
physiological responses as measured by SCR do not significantly contribute to the
prediction of emotion recognition performance.

In addition to measuring physiological and cognitive perceptions of emotions and
how this might influence ERA, multiple linear regression is used in each additive model,
including the mean hostility measure plus the SCR mean changes from baseline for each
emotion group. The initial model, which included mean SCR difference from baseline

and mean hostility scores for neutral faces as predictors, was not statistically significant,
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F(2,101)=1.341, p = .266, and accounted for only 2.6% of the variance in emotion
recognition accuracy (R?=.026). Subsequent models incorporated additional predictors,
including mean hostility scores and mean SCR differences for fearful (Model 2), angry
(Model 3), and happy faces (Model 4). Model 2 accounted for 8.9% of the variance (R? =
.089) and was statistically significant, (4, 99) = 2.424, p = .053. Model 3 slightly
improved, explaining 11.8% of the variance (R?=.118), F(6,97) =2.162, p = .053. The
final model, which added predictors for happy faces, was not significantly better than
Model 3, F(8, 95) = 1.629, p = .127, accounting for 12.1% of the variance in emotion
recognition accuracy (R?=.121). Most of the models were not significant predictors of
emotion recognition alterations, meaning that the emotion recognition observed in the
emotion recognition task was most likely not due to changes in SCR or hostility
perception of the emotional faces.

The last statistical analysis using ERA as a dependent variable consisted of an
additive model containing all the variables in this study to measure how much all the
variables could explain the variability in emotion recognition ability. Model 1, which
included mean hostility ratings as predictors, was significant, F(4, 99) = 3.023, p =.021,
and accounted for 10.9% of the variance in emotion identification accuracy (R?=.109).
The addition of SCR differences in Model 2 did not significantly increase the variance
explained, R?=.012, F(4, 95) = .319, p = .865. Model 3 included general trust scale
scores, and again, the model had no significant improvement, R?=.018, F(1, 94) =1.947,
p = .166. Similarly, including natural disaster exposure in Model 4 did not lead to a
significant increase in explained variance, R?=.012, F(1, 93) = 1.333, p = .251. Finally,

Model 5, which added PCL-5 scores, was significant, F(11, 92) =2.265, p =.017, and
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accounted for 21.3% of the variance in emotion identification accuracy (R?=.213), with
a significant change in R?, R?=.062, F(1, 92) = 7.302, p = .008. In conclusion, the final
model suggests that hostility ratings, SCR differences, general trust, exposure to natural
disasters, and PTSD symptoms together can explain a significant proportion of the
variance in the accuracy of emotion recognition from facial expressions.

Lastly, I observed the variable of emotion recognition by itself and analyzed the
responses to determine the accuracy of emotion recognition (see Table 6). The emotion
that participants incorrectly identified more times overall was neutral expressions, with
240 instances of participants perceiving this emotional state as a different one; next was
anger (n=237), fear (n=212), and lastly, happiness (n=176). Participants most often
misperceived neutral facial expressions as portraying fear, with 58.3% of the incorrect
responses belonging to this emotional category. However, the emotion most perceived
instead of fear was also neutral, with 54.7% of all the incorrect responses perceiving
fearful expressions as neutral. These emotions were the most confused among
participants. Anger facial expressions were most often mistaken for fear; 53.2% of the
incorrect responses were mistaking anger expressions for fearful ones. Lastly, the most
accurately recognized emotion was happiness. Nevertheless, when other expressions of
emotion were incorrectly chosen instead of happiness, the vast majority were for neutral
expressions, with 88.1% of the incorrect responses attributed to neutral expressions.
Overall, when considering all incorrect responses, the emotion expression most
incorrectly chosen was neutral expressions (43.58%), followed by fear expressions
(28.22%). Overall, people gravitated more towards assuming most expressions were

portraying fear.
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Table 6. Total Emotion Recognition Responses by Emotion

Emotion Neutral Fear Anger Happy
Neutral 78.1% 10.6% 9.7% 14.1%
Fear 9.5% 80.6% 11.5% 1.3%
Anger 5.6% 8.5% 78.4% 0.6%
Happy 6.8% 0.3% 0.4% 83.9%
Hostility perception

I conducted a multiple regression analysis using the variable of hostility reactions
to emotional faces to predict PCL-5 scores in two ways. First, the average scores of the
ten emotional faces per emotion group (neutral, fear, anger, and happiness) were
calculated to obtain a single hostility measure per emotion for each participant to
understand how their perception as a whole of that emotion group affected their scores on
the PCL-5. The results of this regression showed that Model 1, with mean hostility for
neutral faces as the predictor, was significant, F(1, 108) = 15.132, p <.001, accounting
for 12.3% of the variance in PCL5 scores (R? = .123). Model 2, including mean hostility
for fearful faces, explained 19.3% of the variance, F(2, 107) = 12.835, p <.001, with an
R? change of .071 from Model 1, which was significant (p =.003). Model 3 added mean
hostility for angry faces and yielded an R? of .194, F(3, 106) = 8.514, p <.001; however,
the change from Model 2 was not significant (p = .764). The final model, Model 4,
incorporated mean hostility for happy faces, and while the overall model was significant,
F(4,105)=6.333, p <.001, with an R? of .194, the incremental change was not

significant (p = .876). These findings suggest that while hostility associated with neutral
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and fearful faces contributes to the prediction of PCLS5 scores, angry and happy faces do

not add significantly to the models.

Hostility Perception of Fear Faces

[§]

Linear Regression Analysis

30 40 S0 60

R#Linear=0191

Figure 8. Linear regression hostility perception of fear faces — PCL-5

The other way this variable was analyzed was by creating individual regression

analysis for each of the emotion groups, having as independent variables all of the

individual scores for each of the ten faces in the emotion group. For the first analysis,

PCL-5 served as the dependent variable, while the hostility scores of the ten neutral faces

served as the independent variable (see table 7). The results showed an R? of .162,

indicating that approximately 16.2% of the variance in PCL-5 scores could be accounted
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for by the linear combination of the neutral facial expression scores. Furthermore, the

ANOVA for the regression indicated that the collective predictors did not significantly

predict PCL-5 scores, F(10, 81) = 1.569, p = .131, suggesting the model does not explain

significant variance in the outcome variable.

Table 7. Pearson Correlations Between Hostility Measure of Neutral Faces and PCL-5

Hostility Measures Statistics PCL-5
Neutrall Pearson correlation 265%*
Sig. (1-tailed) p =.005
N 96
Neutral2 Pearson correlation 187
Sig. (1-tailed) p=.030
N 101
Neutral3 Pearson correlation 244%*
Sig. (1-tailed) p =.006
N 107
Neutral4 Pearson correlation .139
Sig. (1-tailed) p=.075
N 108
Neutral5 Pearson correlation 270%*
Sig. (1-tailed) p=.003
N 105
Neutral6 Pearson correlation .334%*
Sig. (1-tailed) p =.000
N 107
Neutral7 Pearson correlation 238%*
Sig. (1-tailed) p=.007
N 108
Neutral8 Pearson correlation 250%*
Sig. (1-tailed) p =.005
N 107
Neutral9 Pearson correlation 281%*
Sig. (1-tailed) p=.002
N 108
Neutrall0 Pearson correlation 228%*
Sig. (1-tailed) p=.009
N 107

** Correlation is significant at the 0.01 level (I-tailed).
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Table 8. Pearson Correlation Between Hostility Measures of Fear Faces and PCL-5

Hostility Measures Statistics PCL-5
Fearl Pearson correlation .349%*
Sig. (1-tailed) p =.000
N 102
Fear2 Pearson correlation 354%*
Sig. (1-tailed) p =.000
N 108
Fear3 Pearson correlation 347%*
Sig. (1-tailed) p =.000
N 106
Fear4 Pearson correlation 322%*
Sig. (1-tailed) p =.000
N 105
Fear5 Pearson correlation 355%*
Sig. (1-tailed) p =.000
N 107
Fear6 Pearson correlation 303%*
Sig. (1-tailed) p=.001
N 109
Fear7 Pearson correlation 345%*
Sig. (1-tailed) p =.000
N 109
Fear8 Pearson correlation 254%*
Sig. (1-tailed) p=.004
N 109
Fear9 Pearson correlation 365%*
Sig. (1-tailed) p =.000
N 108
Fearl0 Pearson correlation 318%*
Sig. (1-tailed) p =.000
N 108

** Correlation is significant at the 0.01 level (I-tailed).

The next regression used PCL-5 as the dependent variable and the hostility scores

on the ten fearful faces as the independent variable (see table 8). This regression included

ten independent variables (Fearl through Fear10) in the model. The correlations between
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PCL-5 and fear expressions ranged from .254 to .365, with corresponding significance
levels below .001, indicating robust positive relationships.

The overall model accounted for 21.7% of the variance in PCL-5 scores, R? =
217, F(10, 87) =2.410, p = .014, suggesting the model was statistically significant.
Despite the significance of the model, individual predictors did not significantly impact
PCL-5 scores when considered within the multivariate context. For example, Fearl (f =
1.209, p = .468) and Fear9 (f = 1.578, p = .431) had the highest unstandardized
coefficients, but their contributions were not statistically significant. Similarly, Fear8
demonstrated a negative relationship with PCL-5 (5 =-1.510), but this was also not
significant (p = .462).

The results indicate that while there is a collective relationship between the
perceived hostility of fear in facial expressions and the psychological effects of natural
disasters, individual hostility scores of fearful expressions do not significantly predict the
extent of psychological impact when considering other variables. This result suggests that
the predictive power may stem from a combined effect of these expressions rather than
from any single measure of perceived fear.

For the next regression, PCL-5 served as the dependent variable, and the hostility
scores for the ten angry faces served as the independent variable (see table 9). The model
included ten predictors representing different expressions of anger (Angerl to Anger10).
The correlation analysis showed positive associations between PCL-5 scores and hostility
scores, with Pearson coefficients ranging from .021 (Anger8) to .302 (Anger7), indicating
a mild to moderate positive relationship. However, the correlation for Anger8 was not

significant (p = .417). The regression model explained 21.1% of the variance in PCL5
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scores (R?=.211). The F-test for the model reached statistical significance, F(10, 89) =

2.374, p = .015, indicating that the set of hostility scores from angry facial expressions

could significantly predict the psychological impact of natural disasters.

Table 9. Pearson Correlations Between Hostility Measures of Anger Faces and PCL-5

Hostility Measures Statistics PCL-5
Angerl Pearson correlation 233%*
Sig. (1-tailed) p=.009
N 104
Anger2 Pearson correlation 241%*
Sig. (1-tailed) p =.006
N 108
Anger3 Pearson correlation 272%*
Sig. (1-tailed) p =.002
N 108
Anger4 Pearson correlation 218
Sig. (1-tailed) p=.011
N 109
Anger5 Pearson correlation 195
Sig. (1-tailed) p=.021
N 110
Anger6 Pearson correlation 262%*
Sig. (1-tailed) p=.003
N 108
Anger7 Pearson correlation 302%*
Sig. (1-tailed) p=.001
N 110
Anger8 Pearson correlation 021
Sig. (1-tailed) p=.417
N 106
Anger9 Pearson correlation 269%*
Sig. (1-tailed) p=.003
N 107
Anger10 Pearson correlation 204 %*
Sig. (1-tailed) p=.001
N 106

** Correlation is significant at the 0.01 level (I-tailed).
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The coefficient analysis revealed that Anger10 (f =4.319, p =.012) and Anger7
(f=1.693, p =.314) had the most substantial positive effects on PCL5 scores, while
Anger8 had a significant negative effect (f =-3.962, p =.015). However, it is worth
noting that not all individual predictors were statistically significant. These results
suggest that the perception of hostility in angry facial expressions can have a measurable
impact on PTSD symptoms following natural disasters. However, the nature of this
impact varies depending on the specific expression of anger.

Lastly, I analyzed PCL-5 scores with the hostility scores for the ten happy faces
(see table 10). This analysis included ten predictors (Happy! through Happy10)
representing different happiness expressions. The analysis revealed positive correlations
between the PCL-5 and happiness expression scores, with Pearson coefficients ranging
from 0.063 to 0.371. These correlations were predominantly significant, suggesting that
perceived hostility to happiness is systematically associated with the psychological
impact of natural disasters. The regression model accounted for 26% of the variance in
PCL-5 scores, R?=.260, F(10, 92) = 3.239, p <.001, indicating that the model was
significantly better than chance at predicting the level of psychological impact. The
coefficients indicated varying influences of each happiness expression on the PCL-5
score. Notably, Happy10 (f = 3.941, p = .051) and Happyl (f =3.078, p = .057) had the
most substantial positive contributions to the PCL-5 score, while Happy5 showed a
strong negative relationship (5 =-3.338, p = .167), albeit not significant. These findings
suggest that the perception of hostility towards happiness in facial expressions may have
a complex relationship with the psychological impact experienced following natural

disasters.
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Table 10. Pearson Correlation Between Hostility Measures of Happy Faces and PCL-5

Hostility Measures Statistics PCL-5
Happyl Pearson correlation 256%*
Sig. (1-tailed) p=.004
N 104
Happy2 Pearson correlation 117
Sig. (1-tailed) p=.114
N 108
Happy3 Pearson correlation .098
Sig. (1-tailed) p=.155
N 109
Happy4 Pearson correlation .063
Sig. (1-tailed) p=.257
N 110
Happy5 Pearson correlation .106
Sig. (1-tailed) p=.136
N 109
Happy6 Pearson correlation 284%*
Sig. (1-tailed) p=.001
N 108
Happy7 Pearson correlation 272%*
Sig. (1-tailed) p=.002
N 109
Happy8 Pearson correlation 161
Sig. (1-tailed) p=.047
N 109
Happy9 Pearson correlation J18%*
Sig. (1-tailed) p =.000
N 110
Happy10 Pearson correlation 371%*
Sig. (1-tailed) p =.000
N 109

** Correlation is significant at the 0.01 level (I-tailed).

In order to understand both physiological and cognitive perceptions of emotions
and how these might influence the psychological impact of natural disasters, a regression

analysis was conducted where each model accounted for both the hostility level and the
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SCR changes from baseline for each emotion group. Model 1, which included mean SCR
changes from baseline to neutral faces and mean perceived hostility towards neutral
faces, was significant, F(2, 101) = 8.072, p <.001, and accounted for 13.8% of the
variance in PCL-5 scores, R?=.138. Model 2 added responses to fearful faces, resulting
in a significant improvement over Model 1, R?=.073, F(2, 99) =4.581, p =.013,
explaining 21.1% of the variance, R?=.211. Model 3 included responses to angry faces
but did not significantly improve the model, R?=.003, F(2, 97) =.161, p = .852, with an
explained variance of 21.3%, R?=.213. Finally, Model 4 added responses to happy faces
and found a significant increment in explained variance, R?=.027, F(2,95)=1.657,p =
.196, accounting for 24.0% of the variance in PCL-5 scores, R? = .240. Overall, the
pattern of results suggests that physiological and perceived hostility responses to facial
expressions, particularly neutral and happy faces, are predictors of PTSD symptom
severity.

In addition, to understand how hostility reaction to different emotions can
correlate with changes in PCL-5. [ wanted to see if there was a relationship within the
different PTSD symptom clusters the PCL-5 measures and hostility measures to different
emotions to observe if hostility to particular emotions correlate with increased symptoms
in different criterion (see table 11). Pearson correlation coefficients were calculated to
assess the relationship between PTSD symptom clusters according to the PCL-5 and the
level of perceived hostility in response to four different emotional faces: neutral, fear,
angry, and happy. The symptom clusters B, C, D, and E were analyzed separately.

For Cluster B, there was a significant positive correlation with the perceived

hostility towards fear faces, r(108) = .394, p <.001, and happy faces, r(108) =.192, p =
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.022. The correlation between Cluster B and hostility towards neutral faces was also
significant, r(108) =.226, p = .009. However, there was no significant correlation with
hostility towards angry faces, r(108) =.051, p =.298. In the linear regression analysis,
the combined effect of hostility ratings for the four emotional faces on Cluster B
symptoms accounted for 16.6% of the variance (R* = .166, F(4, 105) = 5.237, p <.001).
The adjusted R? value was .135, indicating that the model's predictive power was slightly
lower when adjusting for the number of predictors.

For Cluster C, the hostility ratings for fear faces were significantly correlated,
r(108) =.373, p <.001, as were the ratings for happy faces, r(108) = .082, p = .196.
Hostility towards neutral faces showed a significant but weaker correlation, r(108) =
217, p=.012. As with Cluster B, hostility towards angry faces was not significantly
correlated, r(108) = .045, p = .321. The regression model for Cluster C showed that the
predictors explained 15.8% of the variance in symptom severity (R =.158, F(4, 105) =
4.909, p =.001), with an adjusted R? of .125. Similar patterns of correlations were found
for Clusters D and E. For Cluster D, the most notable correlation was with fear faces,
r(108) =.361, p <.001, and for Cluster E, both neutral face hostility, r(108) = .401, p <
.001, and fear face hostility, r(108) = .416, p <.001, showed strong significant
correlations. The regression models for Cluster D and Cluster E explained 14.6% (R* =
.146, F(4, 105) =4.503, p =.002) and 19.9% (R*>=.199, F(4, 105) = 6.529, p <.001) of
the variance, respectively.

Overall, the results indicate that there is a varying degree of association between
the level of hostility perceived in different emotional faces and the symptom clusters of

PTSD.
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Table 11. Pearson Correlations Between Mean Hostility Measures of Each Emotion and
PTSD Diagnostic Criterions

Measures Statistics Hostility of Hostility of  Hostility of  Hostility of
neutral fear faces angry faces  happy faces
faces

Criterion B Pearson 226%* 394 %* .051 .192

correlation

Sig. (1-tailed) p=.009 p=.000 p=.298 p=.022

N 110 110 110 110
Criterion C Pearson 217 373%* .045 .082

correlation

Sig. (1-tailed) p=.012 p=.000 p=.321 p=.196

N 110 110 110 110
Criterion D Pearson .349%* 361%* -.002 262%*

correlation

Sig. (1-tailed) p=.000 p=.000 p=.491 p=.003

N 110 110 110 110
Criterion E Pearson A401%* A416%* .043 267**

correlation

Sig. (1-tailed) p=.000 p=.000 p=.328 p=.002

N 110 110 110 110

** Correlation is significant at the 0.01 level (I-tailed).

Notably, hostility ratings for fear faces consistently showed significant positive
correlations across all clusters, suggesting that individuals with higher PTSD symptoms
may perceive more hostility in fear expressions. The regression analyses further illustrate
that the perceived hostility towards these emotional faces can be predictive of the severity
of PTSD symptoms to a certain extent. Furthermore, hostility perception of fearful faces
was the only emotional expression that had a high statistically significant relationship

with all the PTSD symptom criterion clusters.
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All variables

In order to understand the additive weight each variable in this study played in
predicting the severity of PTSD scores after natural disaster exposure, a multiple
regression model included all the variables as independent variables and PCL-5 scores as
the dependent variable (see figure 9). The predictors included five models. Model 1,
which included mean hostility scores for happy, angry, fearful, and neutral faces as
predictors, was significant, F(4, 99) = 5.971, p <.001, and accounted for 19.4% of the
variance in PCL-5 scores (R?=.194). Model 2 added mean skin conductance responses to
the aforementioned faces but did not significantly increase the variance explained (R? =
.046, p = .232). Model 3 included the percentage of correct emotion identification and
significantly improved the model, F(1, 94) = 9.723, p = .002, explaining 31.1% of the
variance (R?=.311). The addition of the Yamagishi General Trust Scale scores in Model
4 did not significantly contribute to the model (R?=.005, p = .407). Model 5 introduced
the level of exposure to a natural disaster, resulting in a significant increase in explained
variance, F(1, 92) =23.611, p <.001, with the final model accounting for 45.6% of the
variance in PCL-5 scores (R?= .456). The Durbin-Watson statistic for Model 5 was
1.788, indicating acceptable independence of residuals. The residuals for the final model
indicated no significant deviations from normality, with a mean of .325 and a standard
deviation of 10.218. Overall, the findings suggest that while hostility related to emotional
faces and the ability to identify emotions correctly are relevant, the level of exposure to a

natural disaster is the most robust predictor of PTSD symptoms.
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Linear Regression Analysis
R2 Linear = 0,451
60
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Figure 9. Multiple regression Analysis all variables’ power in predicting PCL-5.
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Chapter IV

Discussion

In order to determine the long-term impact of natural disaster exposure on our
interpretation and evaluation of interpersonal emotional information, this study compared
self-reported disaster exposure to PTSD symptoms and responses to a facial emotion
recognition task. Almost all the participants in this study had experienced a natural
disaster of various degrees of intensity and with varying degrees of PTSD symptoms. For
most people, the natural disaster they had experienced was more than a year ago older,
and in many cases, it had occurred many years prior to this study. When looking at the
variables addressed in this research (level of exposure to a natural disaster, PCL-5,
emotion recognition ability (ERA), hostility perception of emotional faces, SCR changes
from baseline, and levels of trustworthiness), results showed that the variables most
closely linked with the psychological impact of natural disaster, measured as PTSD
symptoms on the PCL-5 were exposure level and ERA.

Exposure was the variable that had the most impact on severity of PTSD
symptoms measured by PCL-5 showing that physical proximity to the natural disaster
event, where victims have the most sensory experience, makes people more likely to
develop PTSD later. However, the correlations of the level of exposure with emotion
recognition ability, hostility level, and trustworthiness were nonsignificant. All variables
had a stronger relationship with PTSD symptoms than they did with the exposure itself.
This finding could mean that the mediating variable is PTSD, suggesting that the long-
term effects of natural disasters stem from the development of PTSD or an increase in

PTSD symptoms below the diagnostic threshold rather than from the intensity of the
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initial exposure. This concept brings us to the notion of resilience and posttraumatic
growth since the population in this study only measured chronic long-term psychological
symptoms related to natural disaster exposure and did not take into account the acute
symptom presentation right after the traumatic event. This observation means that people
who had a high level of natural disaster exposure but lower PCL-5 scores, showing that
they did not have lingering psychological symptoms, also did not show decreased ERA or
increased hostility perception. In Li et al. (2017), researchers investigate the long-term
impact of traumatic events on brain structure and function. Focusing on individuals
exposed to the Wenchuan earthquake, the study examined trauma-exposed individuals in
comparison to healthy controls, utilizing voxel-based morphometry (VBM) and resting-
state functional magnetic resonance imaging (rs-fMRI). The study found that trauma-
exposed individuals had an increased density of greater gray in prefrontal-limbic brain
systems, which included areas like the, medial prefrontal cortex, dorsal anterior cingulate
cortex, amygdala, and hippocampus (Li et al., 2017). These findings contrast with
controls, which showed lower gray matter density in these areas. Additionally,
researchers observed more robust functional connectivity between the amygdala and
hippocampus in the trauma-exposed group compared to controls. These findings suggest
that surviving traumatic experiences without developing posttraumatic stress disorder
(PTSD) is associated with increased gray matter density in prefrontal-limbic systems
related to emotional regulation (Li et al., 2017). The positive brain changes observed in
ND trauma-exposed individuals who did not develop PTSD could explain why exposure

levels in this study were not closely related to ERA and hostility. However, the intensity
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of PTSD symptoms (PCL-5) demonstrated a connection to the emotional recognition bias
seen in this study.

Another variable that was also related to and predicted PCL-5 score variations
was emotion recognition ability (ERA). The higher the PCL-5 scores, the lower the ERA
of people exposed to natural disasters. This relationship could mean that the degree of the
psychological impact of natural disasters affects how accurately one can asses emotions
in other people; however, in this study, we can only determine a relationship and not the
direction of this relationship. Another possibility could be that people who already have
difficulties with ERA are more at risk for developing PTSD after being exposed to a
natural disaster. Either way, ERA, and PTSD have proven to have a significant
relationship in the context of natural disasters, which could predispose survivors of ND to
develop an array of mental disorders and could happen as a result of the fear
generalization hypothesis proposed in the introduction section. In a study done using
machine learning, Augsburber and Galatzer-Levy (2020) explored the predictive
relationship between cognitive processing, emotion recognition, and the development of
Posttraumatic Stress Disorder (PTSD) symptoms. The study used a sample of 94 trauma-
exposed individuals and applied various machine learning algorithms to predict PTSD
symptom severity and clusters based on neurocognitive and emotional tests performed
one month after trauma exposure. The findings revealed that different aspects of
cognitive processing and emotion recognition were significant predictors of PTSD
symptom severity and specific symptom clusters. The most influential predictors across
all PTSD symptom clusters were the accuracy during incongruent trials in the Face

Recognition task and errors in the Verbal Interference task. The results highlighted the
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importance of cognitive and emotional domains in understanding and predicting PTSD
development following trauma exposure (Augsburber & Galatzer-Levy, 2020). My
findings are partially consistent with those of Ausgsburger and Galatzer-Levy. However,
the difference lies in the evaluation of emotion recognition; in Augsburber & Galatzer-
Levy's (2020) study, they studied emotional faces in contrast with emotional contexts,
and the relationship with PTSD was only found within people evaluating faces with
ambiguous emotional contexts. The present study did not use any emotional context of
the facial expressions of emotion.

It is important to highlight that other studies present contradicting findings
showing the opposite effect; in some investigations, ERA is enhanced in people after
exposure to a natural disaster. A study by Pistoia et al. (2018) done after an earthquake in
Italy, which analyzed the emotional expertise of young adults, used recognition of facial
expressions and the evaluation of emotionally evocative scenes to understand the long-
term effects of post-earthquake distress on emotional processing. The study's findings
reveal a general increase in anxiety, threat anticipation, and sleep problems among
earthquake victims. Interestingly, these individuals demonstrated significantly higher
accuracy in recognizing facial expressions compared to the control group despite
showing similar capacities in evaluating their emotional responses to affective scenes.
This heightened ability to recognize facial expressions suggests a specific development of
"emotional expertise," potentially as an adaptive response to trauma exposure. This
expertise implies an increased vigilance for threat detection, leading to more systematic
attention to potential signs of approaching threats, such as emotional facial expressions.

However, this heightened sensitivity was not limited to threat-related expressions,
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indicating a more generalized enhancement in processing emotional facial cues (Pistoia et
al., 2018).

Another study considering the relationship between PTSD and ERA found
enhancements in ERA in people diagnosed with PTSD but only when the emotional
expression was congruent with the emotional context in the image (Williams et al., 2018).
Participants with higher levels of PTSD showed increased accuracy in recognizing facial
expressions when the expressions were congruent with the background context. In
contrast, their accuracy decreased when facial expressions and context were incongruent.
This differentiation suggests that PTSD is associated with how individuals process
affective information, with the ability to accurately identify facial expressions of emotion
and how this gets influenced by the surrounding emotional context (Williams et al.,
2018). In this study, emotional faces were presented without an emotional context and in
a neutral background.

In addition to considering overall levels of PTSD symptoms, the current
investigation also analyzed PTSD symptom clusters and their relationship with ERA. The
results point to Criterion B symptoms as the ones with the highest correlation to ERA and
the most significant influence in determining ERA difficulties. According to The
Diagnostic and Statistical Manual of Mental Disorders 5th edition (DSM-5), to diagnose
PTSD, there are four symptom criterion to consider -excluding the exposure criterion,
duration of symptoms, and alternative causes for symptoms. Cluster B corresponds to
intrusion symptoms, which include intrusive memories, reminders, flashbacks, and
nightmares. In this study, people who scored high in this cluster of symptoms were the

ones who presented with the most errors when performing the emotion recognition task.
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Criterion C symptoms correspond to avoidance, which includes avoiding thoughts,
places, people and activities that remind them of the traumatic event. This cluster also
showed to be significant in predicting ERA but to a lesser extent. The last cluster to show
relevance in predicting ERA was cluster D symptoms, which correspond to negative
changes in cognition and mood. In contrast, cluster E symptoms did not show a
significant correlation with ERA. This cluster includes alterations in arousal and
reactivity.

Many factors could have influenced the different impacts an ND has on ERA; one
could be socioeconomic status, SES, and the difficulties that are most associated with it,
which could influence people's prior emotion recognition and cognitive ability, which
could then reflect on a poorer outcome in the ERA portion of this study furthermore SES
could also determine the level of resources people can access after the natural disaster,
another variable that could explain this disparity is the difference in the age of
participants. Emotion recognition accuracy decreases with age, and even though that was
taken into account when designing this study by having as an exclusion criterion people
over the age of 64, there were several older adults in participation, whereas, in the
contrasting study, they consisted only of younger adults. Furthermore, the premise of
both these studies is the same. In the present study, lower ERA signified people
interpreting images as either more neutral or more fearful and indeed more hostile than
what they were. This finding correlates with the notion in Pistoia et al. (2018) that trauma
sensitizes people to threat cues.

To further explore this, Pistoia et al. conducted a follow-up study using the same

sample of participants as their original sample. Pistoia et al. (2019), utilized resting-state
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functional magnetic resonance imaging (rs-fMRI) to explore the functional connectivity
(FC) within major hubs of the visual network (VN) and the default-mode network
(DMN) in relation to this enhanced recognition ability. The findings revealed significant
between-group differences in the correlation between the score for the facial expression
recognition task and the FC of specific regions within the VN and DMN. Specifically,
earthquake witnesses showed a significant reduction in the correlation between accuracy
in recognizing facial expressions and the FC of the VN's dorsal seed with the right
inferior occipitotemporal cortex and the left lateral temporal cortex. Additionally,
alterations were observed in the FC of two parietal seeds of the DMN with the precuneus
bilaterally. These results indicate a functional modification of brain systems involved in
detecting and interpreting emotional faces in earthquake witnesses, forming the
neurophysiological basis of their unique emotional expertise. This expertise suggests the
involvement of neurofunctional changes in networks dedicated to processing signals of
potential threats, such as emotional faces. These changes can also be the basis for the
increased hostility perception (threat appraisal) of specific emotional faces and its
correlation to PTSD symptoms, also seen in the present study.

The pattern of emotional identification seen in this study shows a different pattern
than the one seen in populations exposed to other types of adversity. In Quas et al. (2017)
researchers compared youth from rural areas, foster care, and affluent private schools and
their emotion recognition capacity. They presented them with an emotion recognition
task that contained four emotions (happy, sad, angry, and scared) to observe distinctions
in ERA within the group and notice any recognizable patterns. The results of the study

showed that youth exposed to adversity, particularly those from rural areas, exhibit
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distinct patterns in recognizing emotions. They showed a tendency to perceive more
anger and less sadness in ambiguous and negative images compared to their lower-risk
counterparts. The study also notes a slight difference in the perception of happiness
among the groups, with foster and rural youth perceiving more happiness in negative and
ambiguous images than the comparison group (Quas et al., 2017). These results suggest
that chronic hardship may influence the way youth recognize emotions. In this study, the
pattern of emotion recognition steers toward anger. This bias could be interpreted in
terms of their environment. Angry faces in the context of lower SES could signify more
danger, so youth gets sensitized and hypervigilant to these particular emotional cues. In
the present study, people interpreted neutral faces as fearful more times than any other
emotion and, in turn, fearful faces as neutral more than any other emotion. This bias
could also imply that in the context of natural disasters, fearful faces are most likely the
ones carrying the most threat, as they signal that something catastrophic is happening or
about to happen. People can, in turn, generate a salient perception of fearful faces and
have a bias toward perceiving this emotion in particular over the other emotions
presented.

Emotion recognition ability is relevant in the context of PTSD not only because it
can predispose to the development of other psychological disorders but also because it
could influence the efficacy of PTSD treatments. In a study protocol by Wiseman et al.
(2022), researchers are hoping to understand how baseline social cognitive abilities
influence the effectiveness of trauma-focused therapy in individuals with posttraumatic
stress disorder (PTSD). The cohort study will involve participants diagnosed with PTSD,

assessed using various social cognitive tasks before and after undergoing trauma-focused
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psychological therapy. The primary objective is to explore the relationship between pre-
treatment social cognitive abilities and changes in PTSD symptom severity post-
treatment. The study will employ several social cognitive tasks, including the Emotion
0dd-One-Out Task, Reading the Mind in the Eyes Task, and the Reflective Functioning
Questionnaire, to assess different aspects of social cognition. The primary outcome
measure is the change in PTSD symptom severity, evaluated using the PTSD Checklist
for DSM-5. The researchers have evidence to believe that social cognitions will have an
effect on PTSD treatment efficacy.

Another variable in this study that showed relevance in predicting PCL-5 scores
was levels of perceived hostility (threat perception) to different emotional faces. In this
study, I chose four different emotional faces: anger, fear, happiness, and neutral;
however, not all emotional faces were statistically significant; only hostility perception
measures towards fear and, to a lesser extent, neutral faces showed a connection with the
psychological effects of natural disaster exposure. This correlation means that people
who score fearful and neutral faces as highly hostile (fear-inducing) also showed higher
PCL-5 scores. This pattern was observed even when the PTSD symptom criterion
clusters were measured independently, having high hostility perception toward fearful
faces as the most significant predictor of high degree of symptoms in each of the
criterions for PTSD diagnosis. This finding could also support the notion of fear
generalization to learned contextual fear and HPA-axis over activation that might lead
people who have experienced natural disaster trauma to evaluate facial expressions most
likely present during the traumatic event (fearful and neutral) as more threatening than

other faces like anger that could be considered the most hostile of the four emotions
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shown. In the context of a natural disaster, people could have paired the fearful faces of
the other people experiencing the disaster with their own intense fear emotion to the
exposure of the event later considering fearful faces as being the most hostile/threatening
of all the emotions shown since now they served as a cue for fear. Hostility scores on
angry and happy faces were not significant predictors of PCL-5 scores.

While hostility perceptions to specific emotions, the level of exposure to the
natural disaster, and ERA show a significant relationship in predicting PCL-5 scores after
a natural disaster, neither physiological changes when exposed to the emotion recognition
task nor levels of overall trustworthiness have a significant impact on PCL-5 scores
showing that neither physiological arousal nor trust are predictor in the development of
PTSD after a natural disaster. It is worth mentioning that the strongest predictor of PTSD
remains the level of exposure to natural disasters.

All other relevant variables showed negligible effect sizes, meaning that while
they are contributing factors to the development of PTSD, they are not the most
determinant components in the development of this disorder after natural disaster
exposure; other variables are probably more influential. To answer the questions first
presented at the beginning of this study that served as the hypothesis for this
investigation: "Does exposure to natural disaster trauma affect our perception of other
people? In other words, does exposure to natural disaster trauma sensitize threat
appraisals and induce a negative valence bias to novel non-threatening faces?" The
answer is that while it is inaccurate to directly and solely attribute natural disaster
exposure to ERA disturbances, there is a statistically significant relationship between the

effect of the natural disaster and the ERA of survivors after the event. While probably not
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the only factor at play, PTSD symptoms arising exclusively from the exposure to natural
disaster trauma do have an impact on emotion recognition ability; the more natural
disaster-induced PTSD symptoms people showed, the more difficulties they presented at
recognizing the correct emotion a group of face images were portraying. To answer the
second question, the fact that people exposed to natural disaster trauma showed increased
perception of hostility to fearful faces and neutral faces as opposed to angry or happy
faces could show the effects of fear generalization seen in PTSD that could increase fear
reactions to seemingly neutral stimuli like neutral faces. This increased fear perception
could trigger rejection and aversion to social settings, pushing people to isolation and

exacerbating their PTSD symptom:s.

Limitations

This study has several limitations; the first and most notable was that
socioeconomic status data were not collected, and therefore this variable was not
included in the analysis. I took indirect measures to target a middle-class pool of
participants, considering the confounding variable that poverty might add to the study. In
spite of the location chosen, most of the people who presented to the study came from
lower SES and had considerable difficulties using a mouse and computer, which
contributed to the low response rates in some of the questions (trustworthiness to facial
emotional images), which lead me to deem that measure as unusable for the purpose of
this study limiting my options to answer the trustworthiness hypothesis, depending solely
on the GTS as a measure of general trustworthiness.

Another limitation is that this study did not include broader assessments to rule

out other comorbid psychological disorders that might also hinder emotion recognition
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ability and increase hostility perception like GAD, social anxiety, or depression. Lastly,
another limitation of this study is that due to the high incidence of natural disasters in
Peru, it was not possible to gather a control group that had never been exposed to a
natural disaster in their life to compare the results. However, the range in level of
exposure to natural disasters might provide a good representation of the Peruvian

population's experience with this type of event.
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Appendix 1.

Natural Disaster Exposure Questionnaire — English Version (Guerra et al., 2018)

Nothing =0
Slightly = 1
A little =2

Moderately = 3

Quite =4

Alot=5

Instructions:

Please respond to the following questions marking only one of the options
provided, do it thinking about the natural disaster (heavy rain, avalanche, earthquake,

flood, etc.) that has most affected you in your.

1. Did your house suffer damages due to the natural disaster?

2. Did any of your neighbors’ houses suffer any damages due to the natural
disaster?

3. Did any of your friends’ houses suffer any damages due to the natural disaster?
4. Did you suffer any physical harm due to the natural disaster?

5. Did any of your family members suffer any damages due to the natural
disaster?

6. Could you see the natural disaster from your home?

7. Did you hear or see the firefighters, ambulance, police, etc. from your home?
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Natural Disaster Exposure Questionnaire— Spanish Version (Guerra et al., 2018)

Nada=10

Ligeramente = 1

Un poco =2

Moderadamente = 3

Bastante = 4

Mucho =5

Instrucciones.

Por favor responde a las siguientes preguntas marcando solo una de las opciones,
hazlo pensando en el desastre natural (lluvia, huaico, terremoto, inundaciones, etc.), que

mas le haya afectado.

1. {Tu casa sufri6 dafos con el desastre natural?

2. ;La casa de algtin vecino sufrié dafios con el desastre natural?
3. (La casa de algiin amigo sufrié dafios con el desastre natural?
4. ;Sufriste algun dafio fisico con el desastre natural?

5. Algun familiar tuyo sufrié dafios fisicos con el desastre natural?
6. (| Desde tu casa se veia el desastre natural?

7. {Desde tu casa se sentian las sirenas de los bomberos, ambulancia, policia, etc.?
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Appendix 2.

Posttraumatic Stress Disorder Checklist for DSM-5 (PCL-5) — English Version (Weathers

etal., 2013).

Nothing =0
Alittle =1
Moderately = 2
Quite abit=3
Extremely = 4
Instructions.:

Below is a list of problems that people sometimes experience in response to a

natural disaster. Thinking about the natural disaster (rain, mudslide, earthquake, flooding,

etc.) that affected you the most, please read each question carefully and choose the option

that best indicates how much that problem bothered you during the past month.

e

o

*

Over the past month, how much distress have you felt from...

Repeated, disturbing, and unwanted memories of the natural disaster?
Repeated and disturbing dreams about the natural disaster?

Feeling or acting suddenly as if the natural disaster was happening again (as if
reliving it)?

Feeling very distressed when something reminded you of the natural disaster?
Having intense physical reactions when something reminded you of the natural
disaster (for example, very strong heartbeats, trouble breathing, sweating)?
Avoiding memories, thoughts, or feelings related to the natural disaster?
Avoiding external reminders of the natural disaster (for example, people, places,
conversations, activities, objects, or situations)?

Difficulty remembering important parts of the natural disaster?

Holding strong negative beliefs about yourself, other people, or the world (for
example, thoughts like: I am bad, there is something very wrong with me, you
can't trust anyone, the world is completely dangerous)?

10. Blaming yourself or others for the natural disaster or what happened afterward?
11. Having intense negative feelings, such as fear, terror, anger, guilt, or shame?
12. Loss of interest in activities you once enjoyed?
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13.
14.

15.
16.
17.
18.
19.
20.

Feeling distant or detached from other people?

Difficulty experiencing positive emotions (for example, being unable to feel joy
or feelings of love for people close to you)?

Irritability, bursts of anger, or acting aggressively?

Taking too many risks or doing things that could have harmed you?

Being "hyper-vigilant," or on guard?

Feeling very jumpy or easily startled?

Having difficulty concentrating?

Having trouble falling or staying asleep?
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Posttraumatic Stress Disorder Checklist for DSM-5 (PCL-5) — Spanish Version.

Nada=0

Un poco =1
Moderadamente = 2
Bastante =3
Extremadamente = 4

Instrucciones:

A continuacion hay una lista de problemas que a veces tienen las personas en respuesta a

un desastre natural. Pensando en el desastre natural (lluvia, huaico, terremoto,

inundaciones, etc.) que mas le afecto, por favor, lea cada pregunta cuidadosamente y

escoja la opcidn que mejor indique cuanto le molesto ese problema durante el pasado

mes.

—

*

10.

11.

Durante el pasado mes, ;cuanta molestia a sentido por...

recuerdos repetidos, perturbadores e indeseados sobre el desastre natural?

suefios repetidos y perturbadores sobre el desastre natural?

sentir o actuar repentinamente como si el desastre natural estuviera sucediendo
nuevamente (como si estuviera reviviéndola)?

sentirse muy angustiado cuando algo le hizo recordar al desastre natural?

tener reacciones fisicas intensas cuando algo le hizo recordar al desastre natural
(por ejemplo, latidos cardiacos muy fuertes, problemas para respirar, sudoracion)?
evitar recuerdos, pensamientos o sentimientos relacionados con el desastre
natural?

evitar claves o recordatorios externos del desastre natural (por ejemplo, personas,
lugares, conversaciones, actividades, objetos o situaciones)?

dificultad para recordar partes importantes sobre el desastre natural?

tener creencias negativas fuertes acerca de si mismo, de otras personas o del
mundo (por ejemplo, tener pensamientos como: soy malo, hay algo en mi que esta
muy mal, no se puede confiar en nadie, el mundo es completamente peligroso)?
culparse a si mismo o a otros por el desastre natural, o por lo que sucedié después
de éste?

tener sentimientos negativos intensos, como miedo, terror, ira, culpa o vergiienza?

12. pérdida de interés en actividades que antes disfrutaba?
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13.
14.

15.
16.
17.
18.
19.
20.

sentirse distante o enajenado de otras personas?

dificultad para sentir emociones positivas (por ejemplo, ser incapaz de sentir
alegria o sentimientos de amor por las personas cercanas a usted)?
irritabilidad, explosiones de rabia o actuar agresivamente?

tomar demasiados riesgos o hacer cosas que pudieron haberle causado dano?
estar "extremadamente alerta", o vigilante, o en guardia?

sentirse muy nervioso o sobresaltarse facilmente?

tener dificultad para concentrarse?

tener dificultad para dormirse o mantener el suefio
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Appendix 3.

Yamaguishi General Trust Scale — English Translation

Completely disagree = 1
Disagree = 2

Neutral =3

Agree =4

Completely Agree =5
Instructions:

Using the following scale, indicate how much you agree or disagree with the following
statements:

Most people are honest.

Most people deserve our trust.
Most people are good and kind.
Most people trust others.
Generally, I trust others.

Nh W=
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Yamaguishi General Trust Scale — Spanish Version (Montoro et al., 2014).

Completamente en desacuerdo = 1
Desacuerdo =2
Neutro =3
De acuerdo =4
Completamente de acuerdo = 5
Instrucciones:
Usando la siguiente escala, indique qué tan de acuerdo o en desacuerdo esta con las

siguientes afirmaciones:

La mayoria de las persona son honestas.

La mayoria de la gente merece nuestra confianza.
La mayoria de las personas son buenas y amables.
La mayoria de las personas confian en los demas.
Generalmente, confio en los demas.

Nk b=
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