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ABSTRACT 

 
MANDERLEY RECINOS 

Autonomic Reactivity to Threatening Images as a Function of Relevance 

(Under the direction of Dr. TADD PATTON) 
 

Anxiety is among the most prevalent psychological conditions affecting 31% of adults in 

the United States (National Institute of Mental Health, 2019). Thus, it is important to 

identify the factors that contribute to anxiety and perhaps the development of anxiety 

disorders. One important factor that must be considered is how relevant a potential or real 

threat is to an individual. The theory of threat-relevance proposes that fear stimuli 

considered relevant to the individual will capture the individual’s attention and/or 

activate a fear response (De Oca & Black, 2013; Fox et al., 2007). On the other hand, 

biological theories propose that evolutionary stimuli preferentially activate the fear 

system due to their threat to human survival (Ohman & Mineka, 2001; Seligman, 1970) . 

Such disparate positions in the literature strongly suggest a need for more research in the 

area of threat relevance that examines biological, cultural, and social variables. The 

purpose of this study is to clarify and extend our understanding of the role relevance 

plays in triggering anxiety. Participants viewed evolutionarily based (i.e., snakes, spiders) 

and culturally based threatening images (i.e., guns, knives) while autonomic arousal 

(electrodermal activity and heart rate) was measured. Participants rated the relevance, 

valence, and arousal of each image, and completed a self-report measure of anxiety. We 

found that EDA amplitudes were higher for evolutionary threats than cultural threats, but 



 

 

only when cultural images were viewed first. However, heart rate was similar for both 

threat types regardless of the order. Cultural threats were found to be more arousing and 

less pleasant than evolutionary threats. Relevance was not correlated to EDA or HR 

responses; however, relevance was correlated with the valence and arousal ratings of 

each image. Relevance was also not correlated to participants’ self-reported trait anxiety. 

These results indicate that further research is necessary to understand how threat 

relevance impacts threat responses. 
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I. INTRODUCTION 

Anxiety and anxiety-related disorders are among the most prevalent psychological 

conditions negatively affecting the mental and physical wellbeing of 31% of adults in the 

United States (National Institute of Mental Health, 2019).  Anxiety and anxiety-related 

disorders include generalized anxiety disorder, specific phobias, social anxiety disorder, 

and post-traumatic stress disorder (reclassified as a trauma-related disorder in the 

Diagnostic and Statistical Manual of Mental Disorders, 5th Edition) because these 

disorders share some features and behavioral symptoms (National Institute of Mental 

Health, 2017).  College students are a subpopulation of adults who might be prone to 

experiencing anxiety because of the rigor and stress of higher education.  According to 

the American College Health Association (2019), 24% of undergraduate college students 

and 25% of graduate/professional students were diagnosed with or treated for anxiety in 

2019.  Therefore, it is important to understand the mechanisms and triggers of anxiety 

disorders as well as anxiety in general for this particular population.   

Anxiety has been examined via various learning, attention, and physiological 

studies that use threatening stimuli to induce arousal or threat responses.  Visual stimuli 

are one of the most popular and robust types of stimuli used to study arousal and threat 

responses.  Visual stimuli can be separated into two major categories: biological or 

evolutionary threats and cultural or modern threats (biological/evolutionary and 

cultural/modern, respectively, will be used interchangeably throughout this paper).  

Biological threats are objects that pose a threat to human survival or existence (i.e., 

natural selection; Ohman, 2009).  Snakes, spiders, and angry facial expressions are 
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exemplars of evolutionary threats (Fox et al., 2001; Ohman, 2009; Ohman & Mineka, 

2001).  Snakes and spiders are predators that have posed a threat to humans since early 

on in human existence; therefore, humans have evolved to fear these animals to increase 

their chances of survival (Ohman, 2009; Ohman & Mineka, 2001).  Angry facial 

expressions have been used to study the biological influence of threats because they 

provide socioemotional information about a potential threat or danger (Fox et al., 2001).  

Angry expressions are detected rapidly and automatically without cognitive awareness, 

which indicates that the detection of angry expressions has some biological benefit to 

survival (Esteves et al., 1994; Fox et al., 2000; Ohman, 2009).  However, over time and 

through socialization, humans have learned to fear other objects that threaten survival but 

do not have an evolutionary origin.  Culturally threatening stimuli include objects such as 

guns and knives.  Guns and knives pose a threat to humans because they could lead to 

death or severe injury; however, guns and knives are relatively modern threats that have 

not been around since the beginning of human existence.  Instead, humans have been 

socialized to fear these objects via individuals’ experiences with and the media’s 

portrayal or framing of the objects.  

Although anxiety and anxiety-related disorders share some common features and 

symptoms, there are various triggers and factors that may contribute to the development 

of an anxiety disorder or cause an individual to experience general anxiety.  Seligman 

(1970, 2016) proposed the theory of biological preparedness (to be described in further 

detail later on), which states that human fear conditioning is biased toward biological 

stimuli.  The biological preparedness theory suggests that phobias develop as a result of a 

stimuli’s capacity to pose a biological threat toward human existence (Brown et al., 2010; 
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Seligman, 2016) as evidenced by specific phobias such as arachnophobia (fear of 

spiders), ophidiophobia (fear of snakes), and acrophobia (fear of heights).  

Individual differences in state and trait anxiety may provide additional evidence 

for the theory of biological preparedness.  State anxiety can be defined as anxiety that is 

transient or in response to a situation, whereas trait anxiety results from a stable way of 

perceiving and responding to stress (i.e., it is a personality characteristic or trait; Ree et 

al., 2008).  Studies have found that individuals with higher state anxiety show differential 

responses to biologically threatening stimuli compared to individuals with lower state 

anxiety.  For example, Fox et al. (2001) found that individuals with higher state anxiety 

had slower reaction times when finding a target (i.e., geometric shape) following an 

angry facial cue versus a neutral or happy facial cue in comparison to those with lower 

state anxiety.  Thus, the slower reaction time may indicate that individuals with higher 

state anxiety have an attentional bias which makes it difficult for them to disengage from 

the threat and shift their attention to the target (Fox et al., 2001).   

Contrary to the theory of biological preparedness, some studies have noted similar 

responses to culturally threatening stimuli.  Differential responses to culturally 

threatening stimuli also occur between those with high and low trait anxiety.  Li et al. 

(2005) found that individuals with high trait anxiety had shorter reaction times when 

finding targets after viewing threatening cues (of both evolutionary and cultural origins) 

compared to non-threatening cues.  Correspondingly, the individuals with higher trait 

anxiety had larger electroencephalogram (EEG) amplitudes indicating greater activity in 

the P1 area, which is believed to be a part of the threat processing pathway (Li et al., 

2005).  Additionally, Brown et al. (2010) found that evolutionary (spiders and snakes) 
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and cultural (knives and needles) stimuli activate similar neural pathways involved with 

fear responses.  These results indicate that evolutionary stimuli may not be the only 

stimuli that can influence or generate anxiety.  

Several theories have sought to elucidate why anxiety occurs and the primary 

influences of anxiety by explaining how various stimuli affect fear conditioning, fear 

learning, and fear responses.  For example, the biological preparedness theory proposes 

that fear conditioning is selective to evolutionary threatening stimuli.  Seligman (1970, 

2016) states that there are three properties of biological preparedness: fear associations 

are rapidly acquired (ideally occur in one trial), fear responses are resistant to extinction, 

and the conditioning does not require cognitive processing.  Evidence for biological 

preparedness comes from multiple studies that have shown rapid conditioning of skin 

conductance responses (SCR) to evolutionary threatening stimuli, such as snakes, spiders, 

and angry facial expressions that were resistant to extinction (Esteves et al., 1994; Flykt 

et al., 2007; Ohman et al., 1975; Ohman & Soares, 1994).  Skin conductance responses 

are physiological measures of arousal that occur in response to a stimulus; therefore, 

these studies show that an arousing (fight or flight) response occurs rapidly in response to 

a threat, and the arousal continues to occur when the threat is no longer present.   

Additional evidence supporting the theory of biological preparedness comes from 

Cook and Mineka (1989) who demonstrated that lab monkeys with no prior experience in 

the wild can be taught to fear snakes.  The lab monkeys were shown a video of another 

monkey displaying fearful behavior towards a snake.  The researchers then exposed the 

lab monkey to a toy snake to which the lab monkey displayed fear.  The same procedure 

was repeated using a flower to which the monkey did not display fear.  Consequently, 
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researchers concluded that the monkey feared the snake but not the flower because the 

snake posed a threat to the monkey and the flower did not supporting the theory of 

biological preparedness.  

 While there seems to be a substantial amount of support for biological 

preparedness, there is also conflicting physiological evidence that does not support the 

theory.  In a systematic review of biological preparedness and resistance to extinction 

studies, 71% of the experiments where SCRs were conditioned to images of snakes or 

spiders failed to show resistance to extinction (Ahs et al., 2018).  Similarly, Luck et al. 

(2020) measured fear conditioned SCRs to guns (cultural threat) and spiders and snakes 

(evolutionary threat) and found that neither category of stimuli had strong evidence for 

surviving extinction.  Meanwhile, Flykt et al. (2007) found no difference in SCRs 

between groups who viewed images of guns or snakes, and the conditioned SCRs resisted 

masked extinction for both groups.  This finding suggests that rapid associations and 

resistance to extinction are not specific to evolutionary stimuli because both occur with 

cultural stimuli as well, which does not support the theory of biological preparedness. 

Given that evolutionary and cultural threats can form rapid associations and resist 

extinction, Ohman and Mineka (2001) expanded on the biological preparedness theory by 

creating the fear module theory.  The fear module theory states there is specific neural 

circuitry that exists to more efficiently process evolutionary threats than cultural threats 

(Ohman and Mineka, 2001).  The principles of the fear module are: the circuitry is 

activated primarily by evolutionary threats, the fear circuitry is activated without 

cognitive awareness, is not influenced by any cognitive control, and the amygdala is the 

most influential part of the circuit (Mineka & Ohman, 2002; Ohman & Mineka, 2001).  
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Evidence for this fear module includes research in which masking (i.e., exposure to an 

image that is processed unconsciously) was used to extinguish SCRs in participants who 

had been fear conditioned.  The skin conductance responses of participants fear 

conditioned to snakes, spiders, and angry facial expressions survived masked extinction 

while SCRs of participants fear conditioned to evolutionary irrelevant images (e.g., 

flowers and mushrooms) did not survive masked extinction (Flykt et al., 2007; Ohman & 

Soares, 1994).  However, Flykt et al. (2007) found that SCRs to snakes and guns survived 

masked extinction, which indicates that like snakes, guns activate the fear module 

without conscious awareness.  Therefore, the fear module theory is not supported because 

it appears that evolutionary stimuli do not have preferential access to the fear module 

since cultural threats can access it similarly. 

The threat superiority effect uses stimuli detection, rather than classical 

conditioning, to explain the production of fear responses.  The threat superiority effect 

states that negative (threatening) stimuli will be found quicker than positive or neutral 

because the detection of negative stimuli is more beneficial to survival (Fox, et al., 2007; 

Ohman, et al., 2001; Seligman, 2016).  Visual search and detection studies in which 

threatening stimuli were found quicker than neutral stimuli have provided substantial 

evidence for the threat superiority effect.  For example, snakes and spiders were found 

faster than flowers and mushrooms in a visual search task (Ohman et al., 2001).  

Similarly, angry facial expressions were found quicker than happy facial expressions 

when presented with neutral facial expressions in a visual search task (Fox et al., 2000).  

Additionally, using visual search tasks, studies have shown that detection times of 

evolutionary threats (e.g., snakes, spiders, lions) and cultural threats (e.g., guns, knives, 
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grenades, syringes) occur at the same rates (there is no difference in detection time; Fox 

et al., 2007).  Blanchette (2006) also found this same effect even when the stimuli were 

cartoon images instead of live images.  The weakness of this theory is that negative 

stimuli will almost always be detected faster, regardless if stimuli are an evolutionarily or 

culturally relevant threat because negative threats are relevant to the survival of the 

organism (Fox et al., 2007). 

The relevance of a threat is an important factor that may influence threat 

processing.  For example, an individual may be more likely to fear death or bodily harm 

from a gunshot rather than a spider or snake bite.  Many reasons including medical 

advances, the portrayal of stimuli in media, and the individual's experience with the 

stimulus could explain why the relevance of a threat leads to differences in threat 

processing.  The threat-relevance theory was created to account for the role of relevance 

in fear detection and appraisal, proposing that fear stimuli considered relevant to the 

individual will capture the individual’s attention, be detected more rapidly, and/or 

activate a fear response (De Oca & Black, 2013; Fox et al., 2007).   

Support for the threat-relevance theory comes from various tasks comparing the 

detection and fear responses of evolutionary and cultural threats.  Fox et al. (2007) had 

participants rate the threat level of the stimuli used in a visual search task on a scale of 

one (not at all threatening) to seven (very threatening).  Participants provided similar 

threat level ratings for snakes and guns (ratings were 5.5 and 5.6, respectively) indicating 

that snakes and guns may be equally relevant.  In the visual search task, there were no 

differences in the detection time of snakes compared to guns, which indicates that 

cultural threats (guns) are as relevant as evolutionary threats (snakes; Fox et al., 2007).  
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De Oca and Black (2013) conducted a study comparing the reaction time to find negative 

(threatening; guns and snakes), positive (food and money), and neutral (tree and couch) 

stimuli.  The stimuli were rated on arousal and separated into three groups: high arousal 

stimuli (snakes, guns, and money), medium arousal (food), and low arousal (trees and 

couches).  Highly arousing stimuli were found quicker than medium and low arousing 

items, which supports the theory in that relevance rather than the origin of the stimulus 

primarily affects processing and attention (De Oca & Black, 2013).  Additionally, some 

studies have shown that cultural threats are more relevant and lead to quicker reaction 

times.  Subra et al. (2018) conducted a dot-probe task where images of snakes and guns 

were shown simultaneously, and the participants were asked to identify a target that 

appeared behind one of the images.  They found that reaction times to locate a target 

were quicker when the target appeared on the same side as the gun compared to when the 

target appeared on the same side as the snake.  Similarly, Brown et al. (2010) found that 

reaction times for identifying targets in a dot-probe task were quicker following a 

culturally relevant (knives and syringes) stimuli compared to evolutionary stimuli (snakes 

and spiders).  EEG activity showed that both types of threats increased activity in the 

contralateral P1 area, with cultural threats having the highest amplitude, indicating that 

evolutionary and cultural threats activate similar neural pathways (Brown et al., 2010).  

Perhaps these research studies indicate that the relevance of a threat to an individual has a 

larger impact on threat processing and response than the origin of the threat 

(evolutionary/cultural). 

Considering the prevalence of anxiety and the inconsistencies in the data for 

theories attempting to explain threat responses, it is important to understand how 
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evolutionary and cultural stimuli activate the fear system and influence (or are influenced 

by) anxiety.  Given that over time, humans may have evolved to fear cultural threats 

(guns) as opposed to evolutionary threats (snakes), more research should be conducted on 

the theory of threat relevance.  Previous studies researching the theory of threat relevance 

have examined relevance’s influence on the detection of targets between evolutionary 

and cultural stimuli (Brown et al., 2010; De Oca & Black, 2013; Fox et al., 2007; Subra 

et al., 2018).  However, to date, no studies have examined threat relevance by comparing 

differences in electrodermal activity (EDA), heart rate (HR), and self-reported emotional 

ratings of evolutionary and cultural stimuli.  Additionally, no studies to my knowledge 

have examined the relationship between one’s experience with the cultural and 

evolutionary stimuli and their autonomic arousal.   

The purpose of this study was to provide additional knowledge on how 

evolutionary and cultural stimuli activate the fear system by examining the effect of 

stimuli relevance on autonomic arousal.  There are four hypotheses for this study: (a) 

EDA and HR responses should be higher for cultural stimuli than for evolutionary 

stimuli, (b) Valence (intrinsic pleasantness of an object ) should be rated lower for 

cultural stimuli than evolutionary stimuli and arousal ratings should be higher for cultural 

stimuli than evolutionary stimuli, (c) EDA, HR, and arousal ratings should be negatively 

correlated with the participant’s self-reported relevance; and valence ratings should be 

positively correlated with the participant’s self-reported relevance, and (d) State and trait 

anxiety should be positively correlated with EDA and HR. 
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II. MATERIALS AND METHODS 

1. Participants 

Using G*power software (Faul, et al., 2007), for medium effect size (.3) with an 

error probability of (.05), a sample size of seventy-five was given (See Appendix A for 

the G*Power output).  Eight participants were added to account for the attrition of 

participants who were EDA non-responders.  Participants were recruited through the 

Augusta University Department of Psychological Sciences undergraduate research 

participant pool (SONA) and flyers posted throughout Science Hall on the Summerville 

campus.  Participants received course credit or extra credit (at their professors’ 

discretion) for their participation in this study.  Inclusion criteria included Augusta 

University students, 18 years old or older, enrolled full-time or part-time.  Participants 

were excluded from participating in the study if they had a self-reported diagnosed 

anxiety or trauma-related disorder, hyper- or hypohidrosis, excessively cold hands, or any 

other skin condition that interfered with sweat gland activity.   

Participants included 83 students who were taking psychology courses during the 

fall of 2020 and spring of 2021.  Due to insufficient EDA or HR readings, the data from 

eight participants were thrown out. Participants were of the following academic 

classifications: freshman (n = 22), sophomore (n = 20), junior (n = 12), senior (n = 19), 

and graduate (n = 2).  There were 49 women, 25 men, and 1 nonbinary participant.  

Participants had a mean age of 21  (M = 21.31, SD = 4.45).  Participants identified with 

the following racial/ethnic backgrounds: African American/Black (n = 26), Asian (n = 4), 

Hispanic/Latino (n = 4), White (n = 36), and multi-racial (n = 5).  
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2. Materials 

International Affective Picture System (IAPS)  

IAPS is a set of normed images developed by the University of Florida’s Center 

for Emotion and Attention (Lang et al., 1997).  Globally, the IAPS images have been 

cited 1,400 times in studies that examined emotion, attention, learning, and motivation, 

among other subjects.  This image system was created to provide a standardized set of 

images that can invoke a wide range of emotions including disgust, fear, erotica, 

happiness, and sadness (Lang et al., 1997; Xu et al., 2017).  The images were 

standardized across three affective dimensions: valence, arousal, and control using the 

Self-Assessment Manikin ( to be discussed in further detail) developed by Lang (1980).  

Exemplar types of images from the system include animals, weapons, mutilation, 

physical harm or attacks, natural disasters, erotic images, nature, and food.  

Twenty-five of the IAPS images were used for this study.  Of the 25 images, 10 

images were evolutionary threatening objects (e.g., snakes, spiders, growling dogs, etc.), 

10 images were culturally threatening objects (e.g., guns, knives, bombs, etc.), and five 

were neutral images (e.g, tumbleweed, trains, flowers, etc.).  Using the standardized 

valence rating of each image from the SAM (ranging from 1-9), images with valence 

ratings between 1-4 were categorized as threatening (except for three images with 

valence ratings of 4.21, 4.32, and 5.3) based on prior recommendations from Xing & 

Isaacowitz (2006) and Constantinescu (2017).  Similarly, images were categorized as 

neutral if they had a valence rating between 4-6 (Constantinescu, 2017; Xing & 

Isaacowitz, 2006).  The list of image numbers and their standardized valence and arousal 

ratings can be found in Appendix B. 
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Images From Google  

A Google search was conducted for images that were relevant to the stimuli 

categories of the research project but could not be found in the IAPS system.  Of the 10 

images found using Google, five images were evolutionary threatening and five images 

were culturally threatening.  Examples of evolutionary threatening stimuli included 

images to invoke fear of heights and fear of close spaces.  Examples of culturally 

threatening stimuli included the confederate flag, police officers at a protest, and a 

medical illustration of the coronavirus.  The images found using Google were from a 

free-to-use image search and have been given the appropriate credit (see appendix C for 

the image references).  

Self-Assessment Manikin (SAM)  

The SAM developed by Lang (1980), is a pictorial rating system that was 

developed to measure three affective dimensions: valence, arousal, and 

dominance/control.  Valence refers to the “pleasantness” or “unpleasantness” of a 

stimulus.  Arousal refers to feeling excited (alert) or calm in response to a stimulus.  

Dominance/control describes how in control one feels in response to the stimulus.  For 

this research, the SAM scales of valence and arousal were used to assess participants' 

subjective feelings toward the images (SAM valence and arousal scales can be found in 

Appendix D).  Both dimensions are measured using figures that vary in the emotional 

reaction portrayed.  The figures for valence ranged from 1 (smiley figure – pleasant) to 9 

(frowny figure – unpleasant).  The figures for arousal ranged from 1(wide-eyed figure - 

alert) to 9 (sleepy-like figure - calm/relaxed).  The dimensions were reverse scored so 

that higher numbers indicated higher amounts of the dimension (high pleasantness, high 
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arousal).  The SAM arousal ratings were highly reliable for evolutionary and cultural 

images (α = .94 and .93, respectively).  The SAM valence ratings were highly reliable for 

evolutionary and cultural images (α = .85 and .90, respectively). 

State-Trait Inventory for Cognitive and Somatic Anxiety (STICSA) 

The STICSA (Ree et al., 2000) assesses the cognitive and somatic components of 

state and trait anxiety.  Cognitive components of anxiety stem from thought processes 

and include symptoms such as worry and intrusive thoughts.  The somatic components of 

anxiety are the body’s physical reactions which include symptoms such as muscle tension 

and heart palpitations.  For this research, both the state and trait STICSA questionnaires 

were used.  The state and trait versions of the STICSA both contain 21 questions with 10 

items measuring the cognitive components of anxiety and 11 items measuring the somatic 

components of anxiety.  Each item on the state and trait portion is measured on a scale of 

1 (almost never) to 4 (almost always).  Scores range from 21 to 84 with higher scores 

indicating higher trait/state anxiety.  Exemplar items from the STICSA include “I can’t 

get some thought out of my mind,” “My muscles are tense,” and “I keep busy to avoid 

uncomfortable thoughts.”  The state and trait portions of the STICSA demonstrated high 

levels of reliability, state (α = .83) and trait (α = .89).  Additionally, Gros et al. (2007) 

found that the STICSA correlated more with another anxiety measure and correlated less 

with a depression measure than the State-Trait Anxiety Inventory (Spielberger et al., 

1983; the current gold standard).  The STICSA questionnaires can be found in Appendix 

E. 
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Stimulus Evaluation Check (i.e, measure of relevance) 

Scherer (2001) recommends implementing stimulus evaluation checks to assess 

the key pieces of information that facilitate the appraisal and subsequent emotional 

response to an object or event.  Scherer discusses four key components of appraisal 

including stimulus relevance, implications of the stimulus, the individual’s coping 

potential, and the normative significance (significance of an event regarding social 

values).  Each of these components can be measured by assessing the evaluation, 

processing, responses, and other factors related to the stimulus.  Scherer et al. (2006) 

developed a series of questions (a stimulus evaluation check) to assess these various 

factors that influence the appraisal of images.   

For the present study, an adapted version of the stimulus evaluation check was 

used so that only the factors that help explain how relevant a stimulus was to the 

participant were included.  These items included: novelty, goal relevance, goal/need 

conclusiveness, and coping potential because they are associated with an item’s relevance 

to an individual.  The dimension of novelty measured participants' familiarity with the 

stimulus.  The dimension of goal relevance measured the presence or absence of an effect 

produced by the stimulus; this dimension was concerned with the magnitude or strength 

of an effect rather than the direction (positive or negative) of the effect.  The dimension 

of goal/need conclusiveness measured whether the stimulus had a positive or negative 

effect on the participants’ wellbeing.  The dimension of coping potential measured 

whether the participant believes they would be able to cope with the stimulus easily or if 

they would have difficulties coping with the stimulus.  The stimulus evaluation 

questionnaire was used as a measure of relevance; however, it also functioned as a 
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manipulation check to see if participants were focused on the images.  The adapted 

version of Scherer’s stimulus evaluation check can be found in Appendix F. 

Upon viewing the participants’ data for the relevance measure, it seemed that they 

did not understand the questions related to the novelty of the stimulus.  For the analyses, 

the relevance score is the average of the remaining items on the questionnaire (goal 

relevance, goal/need conclusiveness, and coping potential).  Goal relevance was reverse 

scored to match the direction of responses to the items for goal/need conclusiveness and 

coping potential.  Scores on the relevance measure ranged from (0-10) with lower scores 

indicating more relevance while higher scores indicated lower relevance. 

 Apparatus 

Electrodermal Activity. A Biopac MP36 system and accompanying Acqknowledge 

software (version 5.0) were used to record and analyze EDA.  The Biopac SS57LA lead 

and Ag/AgCl disposable electrodes with isotonic electrode gel were used to measure 

EDA.  EDA is considered an objective measure of autonomic arousal that is often used to 

support or strengthen other data sources.  EDA is measured by applying an 

(unnoticeably) small amount of electricity between two areas of skin contact and 

measuring the resulting current which is influenced by the amount of moisture under the 

skin (sweat gland activity; Braithwaite et al., 2013).  When a participant becomes 

aroused, their sweat gland activity should increase thereby increasing the electrical 

current measured by the Biopac system.  Applying this knowledge to this research, if  

participants experience a threat response to an image, their autonomic arousal should 

increase causing an increase in sweat gland activity that leads to a greater measurement 

of EDA.   
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Heart Rate. Heart rate was measured with SS4LA photoplethysmogram lead using the 

Biopac MP36 system and AcqKnowledge software. HR was measured using beats per 

minute (BPM).  Similar to EDA, HR can increase as a function of autonomic arousal, 

therefore, it should increase when a participant experiences a threat response.  

Data reduction 

EDA Reduction.  The EDA waveforms were downsampled from 2000 samples/per 

second to 125 samples/per second. Following downsampling, the tonic waveform was 

transformed to a phasic waveform (reduction of background noise).  A threshold for 

event amplitude was set to .02 microseimens based on the recommendations of prior 

literature (Braithwaite, 2013).  Then, the “event-related analysis” function in 

Acqknowldge software was used to extract the number and amplitude of the events 

(determined using the threshold) that occur within the 6 seconds after each image.  The 

amplitude of each event was summed and divided to obtain a mean EDA amplitude for 

each image.  The average of the mean EDA amplitude for each image in both categories 

(evolutionary and cultural) was calculated so that there was one composite measure of 

EDA amplitude for the evolutionary and cultural images for each participant.  For the 

baseline measure of EDA, the mean EDA over the two-minute period was calculated. 

HR Reduction.  Heart rate data were recorded in BPM.  For the baseline HR measure, 

the mean BPM over the two-minute period was calculated using the Aqknowledge 

software.  To obtain HR in response to each image, the mean BPM was calculated for the 

six seconds of image presentation.  The average of the mean BPM during each image 

presentation in both categories was calculated so that there was one composite measure 

of HR for evolutionary and cultural images for each participant. 
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3. Procedure 

Participants signed up for a time slot to participate using SONA.  Participants met 

the researcher in room E1018 of Science Hall on the Summerville Campus.  A researcher 

reviewed the informed consent document with the participant and confirmed via self-

report that the participants did not have one of the exclusionary conditions (mentioned 

above under participants).  If the participants consented to participate in the study, the 

researcher attached the EDA electrodes lined with electro-gel and HR sensor to the 

participants’ fingers.  After the participants were hooked up for EDA and HR readings, 

the researcher explained how to complete the SAM valence and arousal scales.  

The participants completed the study entirely in Qualtrics.  First, the participants 

viewed the five neutral images and completed the online version of the SAM valence and 

arousal scales for these images as practice.  Then, the participants were instructed to sit 

quietly and still for two minutes to obtain baseline EDA and HR .  After, the participants 

completed the state portion of the STICSA.  Next, the participants viewed the series of 30 

images composed of 15 evolutionary threatening images and 15 culturally threatening 

images.  Using a random number generator, participants were randomly assigned to view 

evolutionary threatening images followed by culturally threatening images or culturally 

threatening images followed by evolutionary threatening images.  Each image was shown 

for six seconds.  Once the image disappeared from the screen, the participants completed 

the SAM valence and arousal scales for each image.  After the participants viewed all 30 

images and completed the SAM for each image, the researcher removed the EDA and HR 

sensors.  The participants were then presented with the images again, but they were asked 

to complete the adapted stimulus evaluation check after each image.  Next, the 
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participants completed a demographic survey with questions about their age, race, gender 

identity, major, academic classification, and the trait portion of the STICSA.  Finally, the 

participants were debriefed and given the contact information for the Augusta University 

Student Counseling and Psychological Services. 

4. Analyses 

The statistical package for the social sciences (SPSS; Version 27 ) was used to 

conduct the analyses for the present study.  Prior to analyses for the hypotheses, 

independent samples t-tests were run to see if EDA amplitude and HR at baseline varied 

between the conditions (evolutionary threatening images first or culturally threatening 

images first).  To test for any order effects between the two conditions, separate 2 (threat 

type: evolutionary, cultural) X 2 (condition: evolutionary first or cultural first) mixed 

analysis of variances (ANOVAs) for EDA and HR were ran. To measure if cultural 

threats produced larger EDA amplitudes than evolutionary threats, a two-way mixed 

analysis of variance (ANOVA) was conducted.  To measure if cultural threats produced 

higher HRs than evolutionary threats, a two-way mixed ANOVA was conducted.  

Individual paired samples t-tests were conducted to measure if mean SAM valence 

ratings were lower for cultural threats than evolutionary threats, and if mean SAM 

arousal ratings were higher for cultural threats than evolutionary threats.  Furthermore, 

separate Pearson correlations were conducted to determine if EDA amplitude 

(evolutionary and cultural),  HR (evolutionary and cultural), and SAM valence and 

arousal scores (evolutionary and cultural were correlated with participants’ relevance to 

the stimuli.  Finally, separate Pearson correlations were conducted to determine if state 

anxiety scores and trait anxiety scores were positively correlated with EDA and HR. 
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III. RESULTS 

 

1. Data Loss and Participant Removal 

Eighty-three participants completed the study, however, data for four participants 

were thrown out due to insufficient EDA readings, and four participants’ data were 

thrown out because the HR readings were outliers, leaving a total of 75 participants.  HR 

readings were considered outliers if their HR baseline was higher than 110 BPM which is 

above the average resting HR for adults.  Data thrown out due to insufficient readings or 

outliers will not be discussed further.  Due to equipment malfunction, we were unable to 

obtain an HR baseline for one participant, however, their evolutionary and cultural HR 

was recorded and retained for the subsequent analyses.  

One participant failed to answer one or more questions on the trait STICSA, thus, 

their trait STICSA was not included in the analyses, but their data for the remaining 

dependent variables were retained and analyzed.  Similarly, one participant failed to 

answer one or more of the evolutionary and cultural relevance questions, so their 

relevance data was not included in the analyses, however, their data for the remaining 

dependent variables were retained and analyzed. 

2. Characteristics of Participants 

Means and standard deviations of EDA amplitude, HR responses, SAM valence 

and arousal responses, relevance scores, and trait STICSA scores can be found in Table 1 

on Appendix G.  An independent samples t-test revealed no significant difference in EDA 

baseline between the conditions, t(73) = -0.13, p = .90, indicating that the conditions had 

similar EDA responses before the trial began.  Similarly, an independent samples t-test 

on baseline HR revealed that there were no significant differences in baseline HR 
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between the two conditions, t(72) = 0.62, p = .54, indicating the groups had similar HRs 

before the trial began. 

3. Hypothesis 1: EDA and HR responses should be higher for cultural stimuli than for 

evolutionary stimuli. 

A two-way mixed ANOVA examining the effect of condition and threat type on 

EDA amplitude revealed a significant main effect of threat type (F(1, 79) = 10.68, p = 

.002, ηp2 = .13) on EDA amplitude with higher EDA amplitudes associated with 

evolutionary images (M = 1.26, SD = 1.64) compared to cultural images (M = 0.86, SD = 

1.43).  There was a significant interaction between threat type and condition (F(1, 79) = 

8.76, p = .004, ηp2 = .11).  In condition 1 (evolutionary images first), there was no 

difference in mean EDA amplitude between threat types (evolutionary - M = 0.86, SD = 

0.80; cultural - M = 0.82, SD = 0.82).  However, in condition 2 (cultural images first), the 

mean EDA amplitude was higher for evolutionary threats (M = 1.72, SD = 2.17) than 

cultural threats (M = 0.92, SD = 1.91). 

A two-way mixed ANOVA examining the effect of condition and threat type on 

HR responses did not reveal a main effect of threat type HR responses (F(1, 79) = 0.07, p 

> .05, ηp2 = .00) with evolutionary threats and cultural threats producing similar HRs (M 

= 81.96, SD = 16.22; M = 82.15, SD = 17.12 respectively).  Similarly, there was not a 

significant interaction between threat type and condition (F(1, 79) = 0.32, p > .05, ηp2 = 

.00). 
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4. Hypothesis 2: Valence (intrinsic pleasantness of an object) should be rated lower for 

cultural stimuli than evolutionary stimuli and arousal should be higher for cultural 

stimuli than evolutionary stimuli.  

A paired samples t-test revealed a significant difference between the valence of 

evolutionary threats compared to cultural threats, t(72) = -8.89, p < .001.  Valence 

was rated as lower for cultural threats (M = 2.89, SD = 1.04) than evolutionary threats 

(M =  3.76, SD = 0.97) meaning that cultural threats were considered more unpleasant 

than evolutionary threats.  A paired samples t-test examining arousal ratings did not 

reveal a significant difference (t(72) = -1.06, p > .05) between the arousal produced 

by cultural threats (M = 5.51, SD = 1.70) and evolutionary threats (M = 5.36, SD = 

1.77). 

5. Hypothesis 3: EDA, HR, and arousal ratings should be negatively correlated with the 

participant’s self-reported relevance; and valence ratings should be positively correlated 

with the participant’s self-reported relevance. 

Pearson’s correlations did not reveal any significant correlations between 

evolutionary and cultural EDA amplitude and relevance scores (p = .85 and p = .99, 

respectively) of the respective image category.  Similarly, Pearson’s correlations did not 

reveal any significant correlations between evolutionary and cultural HR responses and 

relevance scores (p = .38 and p = .30) of the respective image category.  Pearson’s 

correlations revealed a significant positive correlation between cultural valence scores 

and relevance scores of cultural threats (r2 = 0.58, p < .001) indicating that unpleasant 

images were considered more relevant.  Additionally, there was a significant negative 

correlation between cultural arousal scores and relevance scores of cultural threats (r2 = -



 

 

22 

 

0.48, p < .001) indicating that highly arousing images were considered more relevant.  

Similarly, contrary to the hypothesis, there was a significant negative correlation between 

evolutionary arousal scores and relevance scores of evolutionary threats (r2 = -0.29, p < 

.001) indicating that highly arousing images were considered more relevant.  However, 

the Pearson correlation between evolutionary valence scores and relevance scores of 

evolutionary threats was not significant (p = .06). 

6. Hypothesis 4: State and trait anxiety should be positively correlated with EDA and 

HR. 

The Pearson’s correlations between state and EDA amplitude and HR responses 

were not run because the researcher did not measure state anxiety before and after viewing 

the stimuli, thus the researcher was not able to calculate a difference score for state anxiety 

produced by the images to correlate with EDA amplitude and HR responses.  The Pearson’s 

correlations for trait anxiety did not reveal any significant correlations between trait anxiety 

and EDA amplitude for evolutionary or cultural threats (p = .82 and p = .78, respectively).  

Similarily, there was no correlation between trait anxiety and HR for evolutionary or 

cultural threats (p = .95 and p = .97, respectively). 

IV. DISCUSSION 

The purpose of this study was to examine if the relevance of a threat to an 

individual would impact their autonomic responses (EDA and HR) to cultural and 

evolutionary threats.  We hypothesized that EDA amplitude would be higher for cultural 

threats than evolutionary threats; similarly, HR would be higher for cultural threats than 

evolutionary threats.  We also hypothesized that valence would be lower for cultural 
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threats and arousal would be higher for cultural threats than evolutionary threats.  

Furthermore, we hypothesized that EDA amplitude, HR responses, and arousal and 

valence scores would be correlated with relevance scores.  Finally, we hypothesized that 

trait anxiety scores would be correlated with EDA amplitude and HR. 

The first hypothesis that EDA amplitude and HR responses would be higher for 

cultural threats than evolutionary threats was not supported.  We found that EDA 

amplitude was higher for evolutionary threats, although this effect was driven by higher 

EDA responses to evolutionary threats in the condition where the cultural threats were 

viewed first followed by the evolutionary threats.  In the condition where evolutionary 

images were viewed first followed by cultural threats, there was no difference in the EDA 

amplitudes of evolutionary and cultural threats.  Even though the pattern was only found 

in one condition, an order effect could explain the aforementioned results.  This order 

effect may indicate that viewing cultural threats will increase responsitivity to subsequent 

stimuli (i.e., evolutionary threats) leading to larger autonomic nervous system responses.  

Examining the models of emotion may provide some understanding of this order effect.  

The dimensional model of emotion describes emotions as being made up of dimensional 

components, namely valence and arousal (Harmon-Jones et al., 2017).  On the other 

hand, the discrete model of emotion describes emotions as a discrete set of basic 

emotions (e.g., anger, fear, joy, sadness, disgust) that function to evoke specific 

behavioral responses (Harmon-Jones et al., 2017).  Mikels et al. (2005) and Christie and 

Friedman (2004) recommend using an integrated model that combines the dimensional 

and discrete models which allows discrete emotions to be located in affective space by 

using ratings of valence and arousal.  For example, when a feeling is rated as highly 
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arousing and unpleasant (low valence), we are able to understand the activation/intensity 

of the emotion being felt; however, we are unable to determine what emotion is being felt 

without being able to place these discrete emotions into the affective space of valence and 

arousal.  When this model has been integrated, we can then see that feelings of high 

arousal and low valence can be defined as the emotions: anger, fear, or disgust with the 

differences between these emotions being the strength and direction of valence and 

arousal.  Mikels et al. (2005) used this model on a large subset of IAPS images to create 

emotional categorical classifications for the images using four fundamental negative 

emotions (anger, fear, sadness, and disgust).  Multiple types of classifications for images 

emerged: a single emotion classification in which the mean of one of the fundamental 

emotions was higher than the others and the confidence interval (CI) of the emotion did 

not overlap with the others, a blended emotion classification where the means of two or 

three emotions were similar and the CIs overlapped, and an undifferentiated emotion 

classification where the means of all four emotions were similar and all four CIs 

overlapped.  Of the 10 evolutionary IAPS images used in the current study, seven appear 

in Mikels et al.’s (2005) study, and of those seven, four images were categorized by a 

single emotion (fear) and three were categorized as blended (two – disgust and fear, one – 

fear and sadness).  Similarly, of the 10 cultural IAPS images used in the current research, 

seven appear in Mikels et al.’s (2005) study.  However, of these images, six were 

categorized as undifferentiated and one was blended (anger, disgust, sadness).  This 

indicates that of the IAPS images used in the current study, the evolutionary images were 

greater at inducing fear compared to the cultural images which induced virtually all four 

fundamental negative emotions.  In terms of order effects, this could indicate that seeing 
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cultural images first induces multiple emotions which could cause the participants to be 

more sensitive to fear induced by evolutionary images leading to larger EDA amplitudes.  

On the contrary, when the evolutionary images are viewed first, virtually one emotion is 

produced and the experience of a single emotion may not lead to the increased sensitivity 

that may be seen when multiple emotions are produced. 

 We found that there was no difference between HR responses produced by 

evolutionary or cultural threats regardless of the image order.  It is plausible that there 

was no difference in HR because both threat categories produced similar levels of 

arousal.  In fact, we found that there was no difference in self-reported arousal ratings for 

the evolutionary threats compared to the cultural threats.  Additionally, while one might 

expect EDA and HR measures to produce similar results because both are autonomic 

measures of arousal receiving input from the sympathetic nervous system, it is important 

to note that HR receives input from both the sympathetic and parasympathetic nervous 

system whereas EDA only receives input from the sympathetic nervous system.  Thus, 

this differential control may lead to inconsistency in the direction of responses between 

the two measures (Kettunen et al., 1998; Posada-Quintero, 2017; Wang et al., 2018). 

The second hypothesis that valence would be rated lower for cultural images than 

evolutionary images and arousal would be rated higher for cultural images than 

evolutionary images was partially supported.  Cultural threats had lower valence scores 

than evolutionary threats meaning that cultural threats were rated more unpleasant than 

evolutionary threats.  However, cultural threats and evolutionary threats had similar 

arousal scores indicating that neither threat type was more arousing than the other.  The 

researcher initially expected that if an image was considered unpleasant then the image 
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should evoke higher levels of arousal, yet these results indicate that the image categories 

were evoking different emotions based on the location of discrete emotions in 

dimensional affective space found in prior research studies.  Prior research on emotional 

stimuli (i.e., images and videos) has placed anger as slightly more negative in valence 

than fear meaning that anger is associated with a greater amount of unpleasantness than 

fear (Alarcao & Fonseca, n.d.; Christie & Friedman, 2004; Hamann, 2012; Lang, 1995).  

Meanwhile, understanding the arousal of these emotions is more difficult because some 

studies have placed fear as more arousing than anger (Christie & Friedman, 2004; 

Hamann, 2012) while others have placed anger as slightly more arousing than fear 

(Alarcao & Fonseca, n.d; Lang, 1995).  Thus, if cultural threats produced anger over fear, 

this would explain why cultural threats were rated as more unpleasant than evolutionary 

threats and why there was not a difference in arousal between the two threat types. 

The third hypothesis that EDA amplitude, HR responses, and valence and arousal 

ratings would be correlated with relevance was partially supported.  Both EDA amplitude 

and HR responses were not correlated with relevance.  However, valence was positively 

correlated with relevance and arousal ratings were negatively correlated with relevance.  

Arousal for both threat types was negatively correlated with relevance suggesting that 

more arousing images were more relevant to the individual.  For valence, cultural threats 

were positively correlated with valence suggesting that unpleasant images were more 

relevant to the individual while the correlation for evolutionary threats was not 

significant.  These results indicate that relevance is related to arousal and valence for both 

types of threats.  
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 The final hypothesis that trait anxiety would be correlated with EDA amplitude 

and HR responses was not supported.  Trait anxiety scores were not correlated with EDA 

amplitude nor HR responses.  It is likely that trait anxiety was not correlated with EDA 

amplitude or HR responses because the average of the sample’s trait anxiety scores was 

37 which is low on the total range of scores for the measure (21-84) meaning that 

participants reported having very low levels of trait anxiety. 

 There were several limitations to this study.  As previously mentioned, the length 

of the experimental procedure might have led to participant fatigue in the latter half of the 

study.  Future studies could benefit from using a smaller amount of images or using a 

between-subjects design to lessen the number of images to reduce fatigue.  Even though 

the IAPS images are standardized images for evoking affective responses, the images 

were standardized in the 90s so the images are outdated with respect to image clarity and 

resolution, especially with regards to the culturally threatening images.  Similarly, the 

culturally threatening scenes depicted in the IAPS images appear staged which could 

have blunted EDA and HR responses to these images.  Furthermore, it is possible that 

EDA and HR responses to cultural threats were dampened because of desensitization 

caused by popular media (movies, tv, video games).  It is common to encounter cultural 

threats (e.g., guns, knives, police) in the media, thus when viewing the images, it is 

possible participants viewed the images as if they were seeing it in a media source rather 

than viewing the images as a real-life threat.  Another limitation is that data were 

collected during the coronavirus pandemic when individuals were frequently using hand 

sanitizer which could have negatively affected EDA readings.  When measuring EDA, 

one should not clean the surface of the skin with alcohol wipes as alcohol solution will 
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remove oils and debris on the skin that is necessary for measurement (Biopac Systems 

Inc., 2015; Dawson et al., 2000).  Thus, using a solution that has a high alcohol content 

such as hand sanitizer before the study could have adverse effects on EDA measurement.  

The researcher asked participants to refrain from using hand sanitizer (if possible) for a 

half hour before the trial, however, it is unclear if participants followed directions or if a 

half hour is a long enough time to replenish the oil and debris removed by the hand 

sanitizer. 

 Future research could benefit from examining variables that may lead to 

differential responds to evolutionary and cultural threats such as gender identity and 

race/ethnicity.  Particular genders or races/ethnicities may be more sensitive to certain 

threats when those threats disproportionally affect individuals of their identity.  For 

example, participants who identify as a racial minority may have greater threat responses 

to cultural threats (e.g., police) than white participants.  The researcher has the data and 

will be running these analyses in the near future.  Additionally, it would be advantageous 

to analyze the EDA amplitudes and HR responses of each image individually rather than 

using a composite score.  Looking at each image individually could provide a better 

understanding of the reaction differences to specific types of threats such as animals, 

weapons, natural disasters, police, etc.  It is also likely a relationship between relevance 

and autonomic arousal would emerge if the relevance of a particular stimulus can be 

directly related to the autonomic arousal produced by the stimulus rather than using 

composite scores for these measures.  

The results of the present study certainly provide evidence that more research on 

the effects of cultural threats compared to evolutionary threats is necessary.  Importantly, 
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replication of this study is needed to determine if there is a potential order effect when 

culturally threatening images are viewed before evolutionary images.  Furthermore, 

future research could clarify the emotion produced by cultural threats compared to 

evolutionary threats and examine the possible sensitivity to subsequent threats that 

occurred when cultural threats were viewed before evolutionary threats.  Additionally, 

the failure of the relevance measure in the present study warrants further research on the 

role of relevance on autonomic responses to threatening stimuli.  

Understanding the role of threat relevance could help individuals identify triggers 

that contribute to feelings of anxiety and could help clinicians treat anxiety.  For instance, 

it would be useful to know if certain individuals (e.g., races/ethnicities, gender identities) 

may be more vulnerable to one type of threat over another.  Knowing that certain 

populations may be prone to experiencing arousal to specific types of threats could help 

people be more mindful about how certain stimuli might affect others.  Further, showing 

that individuals of different backgrounds experience different levels of arousal to specific 

stimuli would provide a better understanding of differing behavioral responses to these 

types of stimuli.  Also, it would be helpful to know if individuals who experience anxiety 

are more vulnerable to a specific threat type.  This knowledge could provide beneficial 

information for clinicians to use when determining the most appropriate treatment plan 

for their clients.  Additionally, understanding the emotions produced by cultural threats 

could help identify the best coping strategies to control the arousal caused by these 

threats.  For instance, if cultural threats are producing multiple emotions then clinicians 

may not be able to treat the arousal in the same manner that fear is treated.  In summary, 
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the relevance of threats and the emotions elicited by cultural threats require further 

exploration to increase our knowledge of and strategies for treating threat responses. 
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APPENDIX A: G*POWER OUTPUT 

G*Power Effect Size Output 

  

 

t-tests            Means: Difference between two dependent means (matched pairs) 

 

Analysis:           A priori: Compute required sample size  

 

Tail(s)          Two 

 

Effect size dz      .33 

 

α err prob           0.05 

Power (1-β err prob)  .80 

Output: Noncentrality parameter λ = 2.8578838 

 Critical F = 1.9925435 

 Denominator df = 74 

 Total sample size = 75 

 Actual power = 0.8052846 
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APPENDIX B: LIST OF IAPS IMAGES USED WITH 

VALENCE AND AROUSAL RATINGS 

Evolutionary Images 

Image # Valence rating 

(Mean) 

Arousal rating 

(Mean) 

1931  4.00 6.80 

1302  4.21 6.00 

1820 5.53 5.67 

1200  3.95 6.03 

1050  3.46 6.87 

5971  3.49 6.65 

1052  3.50 6.52 

1304 3.37 6.37 

1202 3.35 5.94 

1321  4.32 6.64 

 

Cultural Images 

Image # Valence rating 

(Mean) 

Arousal rating 

(Mean) 

6250.1  2.63 6.92 

6300  2.59 6.61 

6211  3.62 5.90 

9810  2.09 6.62 

2692  3.36 5.35 

6510 2.46 6.69 

2681  4.04 4.97 

2345.1 2.26 5.50 

2682  3.69 4.48 

6315 2.31 6.38 
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Neutral Images 

Image # Valence rating 

(Mean) 

Arousal rating 

(Mean) 

5900 5.93 4.38 

7039 5.93 3.29 

5731 5.39 2.74 

5390 5.59 2.88 

7495 5.90 3.82 
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APPENDIX D: SELF-ASSESSMENT MANIKIN (SAM) 

VALENCE AND AROUSAL SCALES 

SAM Arousal 

 
SAM Valence 
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APPENDIX E: STICSA QUESTIONNAIRE 

STICSA - State 
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STICSA - Trait 
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APPENDIX F: ADAPTED STIMULUS EVALUATION 

CHECK 

Novelty/familiarity 

Is the scene presented in the photo familiar to you, that is, have you already frequently 

seen it before, or is it rather novel, that is, you have seen this only rarely or never at all? 

(Scale: 0 – never or rarely seen it, 10 – frequently seen it before) 

 

Goal relevance 

To which extent has the scene had an effect or impact on you? Did it produce only a very 

small effect, that is, the photo did not affect you much at all, or did the photo have a 

strong effect on you? (Scale: 0 – not much effect at all, 10 – had a strong effect on you) 

 

Goal/need conclusiveness 

Do you have the impression that the effect of the photo tends to increase or decrease your 

wellbeing in this moment? (Scale: 0 – decrease wellbeing, 10 – increase wellbeing) 

 

Coping potential 

Do you think that you can easily cope with or live with the effect of the photo or do you 

have the impression that you may have difficulties in dealing with the effect produced by 

the photo? (Scale: 0 – I may have difficulties with the effect produced by the photo, 10 – 

I can easily cope with the effect produced by the photo) 
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APPENDIX G: MEANS AND STARDARD 

DEVIATIONS OF VARIABLES 

 

Measure Mean Standard Deviation 

EDA amplitude 

evolutionary 

1.26 1.64 

EDA amplitude cultural 0.86 1.43 

HR (BPM) evolutionary 81.96 16.22 

HR (BPM) cultural 82.15 17.12 

Relevance evolutionary 5.88 1.50 

Relevance cultural 5.04 1.82 

SAM valence evolutionary 3.78 0.97 

SAM valence cultural 2.89 1.03 

SAM arousal evolutionary 5.36 1.76 

SAM arousal cultural 5.49 1.68 

Trait STICSA  36.55 8.63 

 

 

 

 

 

 

 


